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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 guick, easy
reference. This manual is divided into numbered sections
entitled “'Chassis,” “'Engine” and “Transmission.”” Sec-
tions are then divided inta sub-sections. The Engine
Section, for example, is comprised of “Cylinder” and
“Grankcase” sub-sections.

Use this manual as fallows:

Chack the Table of Cantents located in the front of
each section to find subject desired.

2. Page number is Tisted otross from subject.

3. Each section is printed with saction number for
quick general location of subject. Page number
consists of section number and sub-section letter
and sub-section page number

-~

Information is presented in a definite order as
follows:

Minor adjustments
Minor maintenance or rapair
Complete disassembly

Cleaning
Major maintenance or repair
Assembly

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

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

USE GENUINE
REPLACEMENT PARTS

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

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

Harley-Davidson products are manufactured under one or more of the following patents: U.S. Patents —
D-199,479,2510222, 2574739, 2770869, 2783927, 2788676, 2872660, 2986162, 2967934, 2998809,
3116089, 3144631, 3144860, 3226994, 3229792, Canadian Patents — 487981, 450652,



nge
Nuinhor

PRODUCT
GENERAL
Epecitications 1A
Eprocket and Gear Tatios 141
Tire Data A1
SERVICE
Servielng o New Matoroyele 15-1
Lubrication and Service  1B-2
Lubricants, Engine and
Transmission IB-4A

LOCATING TROUBLES
Engi

C

Transmizsion
luteh

Brikes

CHASSIS

DRIVE
Chain Adjus
Chain aostentton
Ralnoticg pol lieteling

an-1
am-z

Reur 2824
Hz-‘m)u:g .md Installing
am-an

WHEELS
Homaving Wicels
Wheel Hub
Rrpmcjlg Rear Wheel

amkmg Wheels
Trulng Wheets

s
Wheol Alignment

HANKDLEBAT
Sparde and Theoltle Controls 2D-
FRAME
Basic Dimensions 26-2
FORKS
Charglng Front Fork Ol 2F-1
Disassembling Fork Slider  2F-5
Adjusting Steering Damper - 3F<5
i ng Front Fork Trall 2F-8

Disussembling Front Fork
Stooring Head Bearings
Roplacing Front Tork

Slider Bushings 2727
Straightening Front Fork 2.8
Fear Shock Absorbers 2pon
Rear Tork 2F-14

BRAKES
Adjustin Arake 261
Bisassenbling Brakes -1
Adjusting Reur Brakes 63
Tear Brake Master

Cylinder 163

SEAT

Sont Post -1

Revised: 5-68

TABLE OF CONTENTS
Pag
Number

FIRERGLASS
Surface Finishing
Tonch-up and Surface

Repairs

Patching Holas, Punclures

TOOLS
Tasls

ENGINE
GE

L
Engine Spactfications
Engine Deseription
Lubrication
Sorvicing Oil Filter
Enie Oilsg s1d.
Breatier
Engine l\gymr Pmecmnu 3A-D
Stripping Matoroyole for

Ergine Repair 3.0
CYLINDER HEAD
7 an-1
des 3528
Teplacing Valve Seits 38-3
Grinding Valves 363
Lapping Velves 3B-4
Assembling Cylinder Head  3-4
Adijusting Tappets 3B-4
CYLINDER
Disassombling Cylinder
und Plston 1
Refinishing Cylinder 3¢-2
Firting Plston Hings 3C-5
Comnecting Rod Dusl 304
Straighientog Cone
iods 304
Aszembling Cyliader
and Pisten 0
GEARGASE
oil Pump an-1

Valve Tuppets and Guides -1
Disassembling Timing

Replacing Cover Bushings
CRANKCASE
Disnssombling Craskease
Disassemhling Flynheels
Lapping Comnecting Rads
Fitting fiod Bearing Ruces
Assambling Flywhools
Lapping Engine Main

Hoaring
Fitting. Pinion Shaft
arings

3E-8
Fltting Sprocket Bearing 3B~
Assembling Crankense 3E-9

FUEL $YSTEM
odel HD Carbrisotor
Madel b Carburetar
Madel DC Casburetor
Madel WD
Fuel Steainer
Air Cle

1 Tank
Fuel Supply Valvo

TOOLS
Tools

TRANSMISSION

GENERAL
Transs)
cationk
Function of Transmission
Stripping Motoreycle for
Transmission Ropair

ion Bpocifi-

CLUTCH
Adjusting Cluteh
Disassembling Clutch

STARTER
Disassembling Kick
Starter
Disassembling Kick
tarter Clitch

EECTRCaTaTEA

Startor D
Disussbmbling Elestrie
Seartor

GEAR BOX
Adjuleting Shifting Linkage
Adjusting Foot Shifter

Cover

ficplacing Main Drive
Goar Of seal

Disassembling Shifter
Cover

Disussembling Shifter
Fork:

orks
Disassembling Gear Box

TouLs
Tools

ELECTRICAL

WIRING

Wirtag Disgram with Key
(1050)

Wising D with Key

Whring Diigran with Key
(LBET-1964)
Wiring Dingram with Koy
518G

Wiring Dingram with Key
{1965

SWITCHES
Disasserabling Ignition=

el
Solenoid Switeh

LAMPSE
temoving Headiamp
Adjusting Headlumy Be
Bl Cliart

Page
Nomber

871

4C-1
4c-1

4C-2A

4024

4Dl

a1

an-3

an-6
ap-7

aB-11
s8-19
SB-52

SR-52A




GE

RATOR (STANDARD)
Testing Generator Cutput
Teating Field Colls
Teatirg Armature
Disassembling Generator

GENERATGR (FAN CODLED)
esting Generator Cniput

“Tasting Flold Coils
Tosting Armature
Disassembling Generator

CIRCUIT BREAKER
Deseription
Adjusting Breaker Points
Adjusting Ignition
Disussembling Cireul

ke

IGRITION COIL
Trouble Shooting
Replacing Cables

TABLE OF CONTENTS (CONT)

Page
Number

56-2

SPARK DLUGH
Hemoving
Cleaning, Inspecting and

Tiepair
Aeljusting Electrode Gap
]

Installing

REGULATOR
Serviciag
Testing Spocifications

BATTERY
Battery Care
Charging
Chinging E

trolyte

HORN

enoral Information

Digassenibling Horn
Adjusting Horn

STARTE|

MOTOR

Locating Troubles

Romoving Starter Mator
and Drive

Dolea-Hemy Starter
Botar Servies

Motur Servicn

TOULS
Tools

MISCELLANEOUS

INSTHUMENTS
Sarvicing Tachometer

Pagn
Nusabesr

ST-1

D=1

Revised: 5-65



PRODUCT

TABLE OF CONTENTS

General
Service







| SERVICE
' i SECTION 1A

DUG-GLIDE PRODUCT ]
ELECTRA-
BLIBE GENERAL A

SPECIFICATIONS
DIMENSIONS

Wheel Base .. ..
Overall Length .
Overall Width

CAPACITIES
Fuel Tanks

3-1,
5 Gallons (U.5.) {1

il Tank
Transmission .

ENGINE

Model Designaticn Letters. . . .
Number of Cylinders .

THDR v oenne
Horsepower . .

Taxable Horsepower

2 Gallons (U.8.)
865 and later)
- 1 Gallen (UL.5.)

+ 86,0 HP at 5,600 R.P.M.
. .5T.0 HP at 5,200 R.P,M,

GENERAL

Bore . . + oo (87.3mm) 3-7/16 in.
Stroke . ............... (100.8mm) 3-31/32 0

Piston Displacement ... ... (1,207 cc) 75,66 cu. in,

F T T FLI . . 65 Ib-ft at 3,200 R.P.M.

FL .. 62 Ib-tt at 3,200 R.P.M,

Compression Ratio. FLH . . . e

vas s - T125¢t01

Spark Plug (Heat range for average use), . . . No, 3-4

NOTE: The engine (serial mumber is stamped
on the left side of the engine cramkcase, Al-
ways give this number when ordering parts or
making an inguiry.

TRANSMISSION

00 i i s
Speeds - Faot Shift
Hand Shift i A% . 4 Forward
(Optional) 3 Farward and 1 Reverse

<. Constant Mesh
9 . 4 Forward

SPROCKETS AND GEAR RATIOS

S
SPROCKET TEETH
ALL MODELS TRANSMISSION TRANSMISSION
Cluteh . . . . S0LO BOLO SIDECAR
Rear Wheel FL | FLH FL | FLE | FL FLH
Engine Sprocket 3 24 21 2 |z 1w |2
22 {1965 and later) 22 {1965 and latex)
High Gear Ratio 373 | 3.57 | 4.08 393 | 3.57 | 4.0 | 4.08
3.90 (1865 and later) 3.90 (1965 and later)
TIRE DATA
TIRE PRESSURE - POUNDS
TIRE SIZE
FRONT REAR SIDECAR
SOLO RIDER 20 2¢
12 18

RIDER AND ONE 20 26

PASSENGER 12 20

RIDER AND ONE 22, 26 20

SIDECAR PASSENGER 14 20 14

OR 150 LB. LOAD

Above tire inflatlon pressures ave based on rider and passenger weights of approximately 150 1bs. each.
For each 50 Ibs. extra welght, ineruase pressure of rear tire 2 Ibs., front tire 1 1b., and sidecar tirs 1

b, IMPORTANY

Above tires supplied as original equipment are identified on the sidewall as follows:

Goodyear 5.10 x 16 Speed Grip and Goodysar 5.00 x 16 Super Eagle 100, These tires are of speeial de-
slgn to provide maximum roadability, and should be used exclusively for replacement. CAUTION: Use

only 5.00/5.10 x 16 inner tubes with 5.10 x 16 size tires —

Revised: 3-64

00 x 16 tube does not {it correctly,

1A-1






SERVICE _— - HAME ouo-GLIDE PRODUCT |
ik ELscTRA-
S GLIDE
SECTION 1B SERVICE : . SERVICE B
SERVICE

SERVICING A NEW MOTORCYCLE

PREDELIVERY

Service aperations o be performed before delivery
ta customer are specified in the Setting Up Instruce
tions and Imporiant Instructions included with new
vehicle

CHECE AT FIRST 500 MILES

1. Drain oil tank through drain plug, flush with

kerosene and refill with fresh oil.

2. Clean oil filter (if applicable). Clean overhead

valve and tappet il supply screen.

3. Drain tvansmission through drain plug and refill
to level of filler opening with fresh oil. Use same
grade oil used in engine,

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

5. Aim headlight.

6. Inspect and service air cleaner if nesded,

7. Check adjustment of chains and veadjust if nec-
essary

8. Check lubrication of front chain and readjust
chain oiler adjusting screw if necessary (1964 and
earlier Models).

9. Check lubrication of rear chain and readjust
chain viler (if provided)

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

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

12, Check tightness of all cylinder head bolts and all
cylinder base nuts, and tighten where necessary.

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

15. Check front 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.

19, Cheek ignition timing and circuit breaker point
Egap.

20. Check all nuts, bolts and serews, and tighten any
found laose,

21, Check and tighten wheel spokes.
22, Check clutch adjustment,
23. Road test.
CHECK AT FIRST 1000 MILES
1. Drain oil tank and refill with fresh oil.
2. Clean oil filter (if applicabile),

3, Check level of oil in transmission and add oil if
needed. Use same grade of oil vsed in engine.

4. Service air cleaner.

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

6. Check lubrication of frent chain and readjust
chain oiler adjusting screw if necessary (1964 and
earlier Models).

. Check lubrication of rear chain and readjust
ehain oiler {if provided).

8. Check level of solution in battery, and add dis-
tilled waler |f needed. See that terminals are clean
and conneetions tight.

9. Check cireuit breaker point clearance and adjust
if necessary.

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

12. Check tire pressure.

13. Road Test.

Above operations are described fully in section por-

taining to particular parl of motoreycle. See table of
eontents for location.

1B-1



SECTION 1B

Product - Service

REGULAR SERVICE

The following chast autlines

and 1
formance of service on a new motorcyeleand the initial break-in period.
when using the chart.

DUQ-GLIDE

intervals after per-

Refer to Figure 1B-1

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

REGULAR SERVICE INTERVALS CHART

FIG. FIG. FIG.
1B-1 & 1B-1& 1B-1 &
RECULAR | 1B-14 1B-1A 1B-1A
SERVICE INDEX INDEX INDEX
INTERVAL KO, GREASE XO. OIL NO. SERVICE
EVERY 14 Rear Chain {if chain 24 Alr Cleaner
1,000 MILES oiler not used) 25 ttery
26 | Rear Chain Adjust-
ment
33 | Bydraulic Brake
Fluid
EVERY 10 |Saddle Past 15 | Clutch Hand Lever 21| Oil Filter
2,000 MILES 6 |Saddle Bar Bearing 5 | Brake Hand Lever 28 | Fuel Strainer
8 |Rear Brake Pedal 23 | Clutch Control Cable | 28 | Tappet Oil Sereen
il 20 Front Brake Cable {if applicable)
11 | Foot Shift Lever 7 | Throttie Conteol 3 ront Chain Adjust-
Ting ble ment (1965 and
1 |Hand Clutch Booster | 12 |Spark Control Cable lat
Bearing (1964 and carlier) 50 | Front Chain Oiler
17 | Front Wheel Hub 21 | Cluteh Dopster Lever| Rear Chain Ofler
Thrust Bearing Rod Clevis (1967 31 | Circuit Breaker
{1966 & earlier) and earlier) Polints
18 | Rear Wheel Hub Sifter Control Cluteh Adjustment
Thrust Bearing Joints Brake Adjustment
(1966 & earlier) 4 Generator Bearing
Foot Cluteh Pedal (1880 and earlier)
Bearing 19 |Saddle Post Raller
224 Rear Fork Pivot and Balt
Bearing (1962
Model)
EVERY 7 | Throttle Centrol Replace:
5,600 MIL! Spiral s2 Spark Plugs
OR 1 ¥EAR 6 |spark Control Spiral 27 0il Filter Element
{whichever (1964 and earlier} 3 Time Kgnition
comes [irst) 2 | Front Wheel Hub Switch Tires
(Center) (1966 and 4 | Check Generator
earlier) Brushes
13 |Rear Wheel Hub 35 | Cheek Shook Rub-
(Center) (1966 and ber Bushings
earlier)
Sidecar Wheel Hub
(Center) {1966 and
earlier)
16 |Compensating
Engine Sprocket
(1854 and earlier)
31 Cireuit Breaker
Camshaft
speedometer and
Tachometer
Cables:

1B-2
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DUO-GLIDE SECTION 1B
Produce - Service
REGULAR SERVICE INTERVALS CHART (CONT)

FIG. FIG. FIG.
1B-1 & 1B-1& 1B-14&
REGULAR | 1B-1a 1B-14 1B-14
SERVICE | INDEX INDEX INDEX
INTERVAL NO. GREASE NO. oL NO. SERVICE
EVERY 22 | Repack Rear Fork
10,000 MILES Plvot Bearings
(1959 to 1961
Models)
4 | Generator Bearing

(1861 and later)

EVERY 3 | Repack Steering
50,000 MILES Head Bearings
WEEKLY Check Tires

Check Batfery

Figure 1B-1A. Lubrication and Service Chart {1964 & earlier Models)
Revised: 6-67 1B.3



SECTION 1B DUD-GLIDE, ELECTRA GLIDE

Produce - Service
1965-67 Models

25

Figure 1B-1, Lubrication and Service Chart

1B-4 Revised: 5-68



DUO-GLIDE

SECTION 1B
Product - Service

SERVICE INTERVAL ENGINE AND TRANSMISSION .
5,000 MILES | SPHING ARD
300 MILES | 1,000 MILES | 2,000 MILES | or1 YEAR FALL
ENGINE OIL Check Check Change Change
TRANSMISSION OIL Check Change Change

LUBRICANTS TO USE
ENGINE AND TRANSMISSION

HARLEY-DAVIDSON OIL

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

Air Temperature

Use
Harley-Davidson| Use |  (Cold Engine Starting
0il Grade

Conditions)
Medium Heavy [ 75 Above 40°F
Special Light 56 Below 40°F,

Regular Heavy | 105 |Severe operaling conditions
at high air temperaiures,

Reviced: 5-G6

HARLE Y-DAVIDSON GREASE - ALL GREASE

Use for all bearings on motorcyele, exeent wher
other special lubricants are recommendes,

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

Designed especinlly as & chain lubricant. Penetrales
stiner’ bearings for = long chain life,

1B-4A






SECTION 1C

DUO-GLIDE PRODUCT ]
ELECTRA-

GLIDE LOCATING

TROUBLES

LOCATING TROUBLES

The following check 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,"
4, Civcuit breaker points out of adjustment or in
poor condition,

4. Battery nearly discharged,

6. Loose wire comnection at one of battery termi-
nals, or at coil or elreuit breaker.

6. Carluretar not adjusted correctly.

7. Defective ignition coil.

8. Defective condenser,

9. Engine and transmission oll too heavy. (Winter
aperation).

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 foulad,
2. Spark plug cables n bad condition and “leaking.'
3, Spark plug gap too close ar too wide.

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

5. Condenser connections loose,

6, Defective ignition coil.

7. Defective condenser

8. Battery nearly discharged.

9. Loose wire comnection at one of battery termi-
nals, or at coil or circuit breaker.

10. Intermittent short circuit due to damaged wiring

11, Water or dirt in fuel system and carburetor.
12, Gasoline tank cap vent plugged or carburetor
vent line closed off vestricting fuel Now.

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 is not on.
2, Transmission s not in neutral.

5. Discharged battery, or loose or eorrpded con-
neeticns (solenoid chatters),

4. Starter control cireuit, relay or solenoid defec-

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

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

Revised: G-67

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

5. Fouled spark plugs,

6. Spark plug cables in bad condition and "leaking.”
7. Badly oxidized ignition civeuit breaker points,
8. Circuit breaker points and/or lgnition liming
badly out of adjustment.

9. Loose wire connéction at one of battery termi-
nals, or at eoil or circuit breaker.
10. Defective ignition coil.

11, Defective condenser,

12. Cluteh slipping and starter not turning engine

over.
13, Sticking valves, or tappets too tight.

14. Engine flooded with gasoline ag a result of over-
ehaking,
15. Engine and transmission oil too 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

1, 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 plugs.

4. Ignition timing too advanced.

IF ENGINE OVERHEATS

Insufficient oil supply, or oil not circulating,
Leaking valves,

Heavy carbon deposit,

Carburior adjustment too lean.

Ignition tming too late.

. Low power = eireuit breaker cam sticking in re-
tard position.

e

IF ENGINE DETONATES

1. Unsuitable fuel {octane rating too low),

2. Heavy deposit of carbon on piston head and in
combustion chamber (decreases combustion space,
thereby increasing compression ratio, The higher
the compression ratio, the higher the octane rating
of fuel required).

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

2. Scavenger pump gear key sheared,
3. 0il feed pump not functioning,



SECTION 1C
Product - Loeating Troubles

IF ENGINE USES TOO MUCH OIL

1. Breather valve incorrectly timed.

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

5. Chain oiler adjusting screw adjusted for an ex-
cessive amount of oil.

4, 041 leak to outside.
EXCESSIVE VIBRATION

1. Cylinder head bracket looge or broken.

3. Engine mounting bolts loose.

3, Broken frame.

4. Front chain badly wors, or links tight as a re-

sult of insufficient lubrication,
5T i / b t

ing plate loose in chassis.
€. Wheels and/or tires defective

IF GENERATOR DOES NOT CHARGE

Brushes badly wort.
Brushes sticking in holders.

Valtage regulator not grounded.

Voltage regulator n¢orrectly adjusted,
Defective voltage regulator.

Commutator dirty or aily.

Positive brush holder grounded.

Generator "A" terminal grounded.

Loase or broken wirs in generator-battery

5
Eemigopupr

10, Broken field coil wire or loose terminal (both
coils).

11, Commutator shorte
12. Defective armature.

IF GENERATOR CHARGING RATE IS
BELOW NORMAL

1. Voltage regulator incorrectly adjusted.

2. Broken field coil wire or loose terminal {one
coil).

3 Commutator Worn and not furning true With
shaif - throws brushes at high speed.
. Commutator dirty or oily.
Brushes gummy and sluggish in holders,
6. Defective armature,

IF CARBURETOR FLOODS

Float set too high (1986 & earlier).

Inlet valve sticking.

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

DUO-GLIDE

5. Carburetor float not lacated correctly in bowl =
may be binding (1966 & earlier).

6. Carburetor iniet lever not set correctly (1967).
7. Excessive “pumping’’ of hand {hrottle grip.

IF TRANSMISSION SHIFTS HARD

Bent shifter rod,
Cluteh dragging slightly.

Transmission oil foa heavy (winter operation).
Shifter forks (inside transmission) sprung as a
result of using too much force when shifting.

5. Corners worn off shifter cluteh dogs finside
transmission) - makes engagement difficult.

IF TRANSMISSION JUMPS OUT OF GEAR

1, Shifter rod improperly adfusted,

2. Shifter forks (inside transmission) improperly
adjusted.

3. Shifter engaging parts
badly worn and rou

e

finside transmission)

IF CLUTCH SLIPS

1. Clutch cantrols improperly adjusted,
2. Insufficient cluteh spring tension,
8, Worn and/or oil soaked friction dizcs,

IF CLUTCH DRAGS OR DOES NOT RELEASE

1. Clutch controls improperly adjusted.
. Clutch spring tension too tghl,

3. Friction discs gummy.

4. Cluteh key ring badly worn,

5. Clutch dises warped.

IF CLUTCH CHATTERS

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

IF BRAKE DOES NOT HOLD NORMALLY

1. Brake shoes improperly adjusted.
2. Brake controls binding.
e linings impregnated with grease as a re-
sul of over-lubrication
4, Brake linings badly worn.
5. Brake drum badly worn or seored.
6. Brake shoes not centered.

(Hydraulie brake only)

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

Revised: 0-66
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SERVICE MANUAL DuUo-GLIDE cHASSIS 2
ELeCTRA-
GLIDE
SECTION 2B DRIVE DRIVE B
DRIVE
CHAINS Specified front chain play is 1/2 in. for 1984 & ear-

GENERAL

Chain adjustraent must be checked at regular inter-
als of 1000 miles for rear chain and 2000 miles for
front chain, Rear chain requires more frequent at-
tention than front, or primary chain, As chains
e(]el\,h arld wear, they run tighler at ane spot than

ways adjust free movement al tightest
a]ml el specified play midway between
sprackets, Do not adjust tighter, Hunning chains too
tight will result in excessive weaz, particularly on
chain tensicner shoe of 1985 and later models.

Inspect chains frequently for cracked, broken, or
Badly wora links. The rear chain may be taken apart
for replacement or repair at the connecting, or
master link. The front chain dovs not have a con-
necting link. It is necessary io remove the engine
sprocket before the chain is removed for replace-
ment. Repair of the rear chain 15 not récommended.
See “Stipping Motorcyele for Engine Repair,” Sec-
on 34, for engine sprocket removal,

FRONT CHAIN ADJUSTMENT

1904 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
the adjusting serew at

on the right side. Turn adjusting sere
tighten chain and counterclockwise to loosen chain.

ier models. When correctly adjusted, lighten the
transmission securely to its mounting. Check
mounting plate bolts occasionally and keep th
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 Contral," Section 4B, and "Adjusting
Bhifting Linkage," Section 4D).

1965 and later Models {Fig. 2B-1)
Temave rear pivot balt from Lefl footboard and swing
rear end of footboard down, away {rom chain cover,
Remave B cover attaching screws and remove cover.
Front chain tension 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
logsening center bolt (4) in backplate nut. Adjust
shoe support as necessary to oblain speeified up and
down Iree movement in upper strand of chain, mid-
way between sprocksts and retighten bolt securely

Front chain adjustment:

5/8 to 1/8 in. chain slack wilh cold engine

3/8 t0 5/8 In. chain slack with hat engine,
Shoe support bracket (2) and cuter plate (5) have two
sets of shoe attaching holes (A and B) so that entire
assembly can be inverted to accommodate various
sprockel sizes or chain lengths, To change over,
remove center bolt (4), remove bwo shoe attaching
capserews (6) from set of holes (A), invert shoe and
attach to alternate set of holes (B) with capscrews
(8). Invert support bracket and outer plate and re-
attach with center bolt engaged in backplate nut,

Figure 2B-1. Adjusting Front Chain
(1965 and lat
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REAR CHAIN ADJUSTMENT {Fig. 2B-1A)

Remove the rear axle nut, lock washer, and loosen
brake sleeve nut (1) and brake anchar stud nut {4),
Loosen the lock nuts on wheel adjusting screws (2}
Turn the adjusting serews as necessary to correctly
adjust the chaln, Tur each screw (3) an equal mum-
ber of turus in order to Keep wheel in alignment.
Check correct alignment of the wheel to zee that the
tire runs in center of rear [ork and also that the rear
sprockel runs centrally in the chain, Specified rear
hain play is 1/2 in. When readjustment is com-
pleted, be sure to securely tighten the sleeve nut,
anchor stud nut, axle nul, and adjusting screw lock
nuLs in that arder,

FRONT CHAIN LUBRICATION

1884 and earlier Models:

A weil iubucamd chain has a m]" surface and is
clean and colorat I chain has a
brownish hue and a rusty WIJ]JPGI'WI‘CP at the side and
center plates, it is under-lubricated even though the
surface may e aily. Readjust the front chain oiler
as follows: Loosen lock nut (1, Fig. 2B-2) and turn
adjusting serew (2, Flg, 2B-2) outward for more oil;
turn screw inmward for less oil. Turn serew only a
fraction of a turn at a time, Lock adjusting screw
in place with lock nut,

The adjusting serew fits into an orifice through which
engine oil bleeds to the chain and controls the flow of
oil by controlling the size of the orifice. Since very
little oil is needed to lubricate the mm the orifice

ply and form mpuam 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 vun shovt of oll mp
zzcond miles. For this reaso n-
spection indicates the ehain ls :anly luhmrutzd it
is advigable to flush away ac n &1 a
restore the ovillce to ifa mmm rapryrie
of approximately 2000 miles, To do this, loosen the
chain oiler pdjusting serew, and back it out exactly
two full turns, Tighten lock nut. Operate this way
for a few miles and then reset screw to its estab-

i reset adjusting serew to
tablished setting, turn adjusting screw imvard exactly
two full turns and lock in place with loek nut

T established setting of adjusting serew should be-
come completely lost while making readjustment or
flushing orifice, back up lock rut and turn the Sers
el el bottoms lightly but fhrmly

nst its seat. k szerew out about 1-1/4
Tima 4 eatablish this sedting with lock net.  This
is the approximate original factory setting.

1955 and later Models:

A fixed amount of ol is supplied through an il line
from meterbhy orifice in the oil pump. 01l drops on
{ront from oiler outlet tube (7, figure 2B-1.
Excess oil collects at rear of chain compartnent and
is drawn back into engine gearcase breather,

28-2
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Figure 2B-2. Adjusting Front Chain Oler
(1963 & earlier)

When the frant chain adjustment is chocked at 2000-
mile intervals, also check to see that ol comes out
o ociler tube when engine is runping, when viewing
through cover inspection hole, Ii oil does not come
from ailer, the sugply orifice at pump is probably
blocked due to aceumulation of dirt, and requires
eleaning, To do this, remove orifice screw and
wagher from oil pump and blow out passage to chain
compartment with compressed air.,

REAR CHAIN LUBRICATION

Under normal operating conditions brush the dirt off
and lubricats the rear chain at 1000-mile intervals,
Lubricate with Harley-Davidson "Chain Saver'' if
available; if not, use lightest engine oil available.

1t matoreycle is equipped with rear chain oller, dis-
regard above instructions and proceed as follows
At vegular 2000-mile intervals, make a close inspec-
tion of rear chain, [ rear ehain does not appear to
be getting sufficient lubrication, or if there is evi-
dence of an over-supply of cil, proceed as follows:

CHAIN GUARD OILER; On 1964 models equipped
W Tront chaih guard oiler, the rear chain recervos
its lubrication from the rear chain oiler outlet tube
Iocated at the vear of the front chain guard back. A
shelf inside the front chain guard picks up ofl 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 usder “FRONT CHAIN LUBRICATION".
Normally, if the {rant chain oiler is adjusted for cor-
rect front chaln lubrication, the rear chain will be
adequately lubrieated,
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I the rear chain is dry, the oiler outlet tube may
have become blocked with dirt. This may occour
when motoreycle is operated under extremely dusty
or dirty conditions. Check to see that ailer outlet
ube is open by inserting a 1/8" dia. wire into the
tube behind the chain guard,

OIL_RETURN LINE BLEED TYPE OILER: This
rear chain oiler is located on the oil return Line at
the oil pump, To adfust the chain oiler, follow the
same procedure explained in adjusting the front chain
ciler (1964 and earlier Models).

Normal setting of adjusting screw is 1/4 turn open.
I ariflce becomes blacked it will be neeessary to
clean as fallow

Back out adjusting screw lock nut as far as possible
without allowing the adjusting serew to tarn,

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

Hemove adjusting serew and clean ovifice with eom-
pressed air,

Re-install adjusting screw and turn it inward until it
bottoms on its seat.

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

LUBRICATION - UNUSUAL CONDITIONS

If the motorcycle is operated under extremely dusty
or dirty conditions, whether equipped with 3 rear
chain oiler ar not, additional lubrication of the rear
chain may be advissble, Remove chain from motor-
cycle, Soak and wash thoroughly in a pan of kero-
sene, Remove chain from kerosene and hang so
kerosens will drain off, Immerse ina pan af grease
heated to consitency of light engine oil, or use light
engine oil, While immersed, move chain around
be sure that hot grease or oil works through all in-
side parts. After vemoving, allow chain to deain and
wipe all surplus grease or oil from surface of chain.
Install chain on motorcycle, Inspect comnecting link
and spring elip elosely for bad condition. Replace if
at all questionable. Be sure spring clip is properly
and securely locked on pin ends with open end trail-
ing direction of chain travel.

REMOVING AND INSTALLING REAR CHAIN

Locate and remove spring on conneoting link, Free-
fit conmecting link used on early models can be re-
moved by hand. Conneeting link having press fit in
side plate can be pressed apart with Chain Tool, Part
No. 85020-38 which is supplied in accessory rider
ool kit A Shop Tool is available under Part No
95021-2¢ for this purpose. To install new press fit
connecting link, use Rear Chain Assembling Tool,
Part No. 85020-66

REPAIRING DRIVE CHAINS

repair a chain, remave damaged link or links by
wshtng Qut ps with chain repair tool, Assemble

Reviced:  10-85
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new links and seeure with comecting links. Front
chain is & double-row or duplex chain; rear chain is
a single-vow chain. The chain tool farnished in the
tool kit is designed to accommadate both. Note:
Repair of front chain by use of a repair link is not
recommended for chain tensioner equipped models,
Entire_chain should be replaced. This will avert
chain breakage and possible damage to the orank-
case,

GAUGING CHAIN WEAR

When chain has been removed for gleaning, check it
for elongation caused by wear as follow

1. Lay chain on a flat surface,

2. Take up the play in the links by pushing the chain
ends toward each other, a few links at a lime.

3. When the chain is fully compressed, measure its
length, Stretch the chain to its full length and mi
ure again, Replace rear chain if play exceeds 1 in
veplace front chain if play exceeds 1 in.

NOTE
Front chain is not equipped with a eonnecting
link so it may be checked only if it has been
opened for repair. Fronl chain af models
with tensioner shoe should nel be opened.
Heplace chain whes you run out of shoe ad-
justment,

HEMOVING AND INSTALLING FRONT CHAIN
1964 and earlier Models:

Remove thain guard cover. If motorcyele is vquipped

with compensating sprocket, use Compensating
Spracket Shafl Nut Wrench, Parl No. 94557-55,
remove compensating sprocket shafi nul. I not
equipped with compensating sprocket, use Crank
Pin Nul Wreneh, Parl Mo, 54545-26, to remove nut
Loosen uut by striking wrench handie several sharp
blows with hammer. Remove push rod adjusting
secrew lock nut {nub on center screw of cluteh
sprocket), slip washer (any steel washer 1-3/4 in.
in diameler with 3/B in. hole] over push rod adjust-
ing screw and replace lock nut. Remove three
spring tension adjusting nuts and pull cluleh cuter
disc and spring collar assembly off clutch drive hub
pins. Move clutch spracket and engine sprocket off
shafts.

1965 and later Models:

Remove chain housing cover and lower front chain
tensioner shoe as previously deseribed under "Front
Chain. Adjustment, 1965 and Later”, Then remove
engine sprocket and cluteh sprockel as deseribed
above.

NOTE
Engite sprocket is aligned with clutch
sprockst by a selection of spacers belween
sprockat and evankease bearing, Reinstall
same thickness of spacers as you remaved,
or determine correct spacer size as follows:

2B-24
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With clutch disassembled from olutch hub and compensating sprocket disassembled from sprocket shait as
shown, determine spacer (6) thickness as follows:

Example
1. Measure from chain cover surface to clutch disc friction surface ........ 2,000 in.
2. Add dimension to secure alignment (CONSEDEN L. .. oi el e e taaes 200 in.
BBl e R S R A A S A 2.200 in.

4. Measure from chain cover surface

or Shield Washer (1969) . . . in.

5. Subtract Total (Step 3) from measurement (P 4) « ..o vvn it 2,200 in.
B Bpwonr DR TIBE 5 e i e R b e e i R R R S e e R 573 10, (576 in.)

Spacers come in .516, .546, .576, .606, .636, and .666 thicknesses, In this case a 576 in. thick spacer would
Be used to obtaln chain alignment.

1965-1968 Models

MEASUREMENT
(No. 4)

Add Spacer (Na. §)

= 1969 Models

MEASUREMENT
(ND. 4)

ADD SPACER (NO.

Figure 2B-2A. Determining Evgine Sprocket Spacer Thickness ta Seeure Chain Alignment

2B-2B Revised: 5-68
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DUO-GLIDE

WHEELS

GENERAL

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

more essential il is that wheels and tires
Dbe given proper attention. A tire kept in continuous
solo molorcyele front end service long enough to
allow tread 1o wear irregular and peaked, may cause
high speed weave, especially if aver-inflated,

The larger the tire size and higher the average road
speed, the

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

1. Loose wheel axle nuts.
2. Excessive wheel hub bearing play.
3. Loosened spokes.

4. Rear wheel out of alignment with frame and front
wheel.

. Rims and lires out-oi-true sideways (tire run-out
should not be more than 3/64 in.).

6. Rims and lires out-of-round or eccentric wilh
hub {tire run-out should not be more than 3/32 i),

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

6. Tires over-inflated. Check "Tire Data,” Seetion
1A. Do not aver-inflate,

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

10. Steering head bearings loose, Correct adjust-
ment and replace pitted or Worn bearings and races.
See Section 2F.

11. Shoek absorber not functioning normally. Check
possible causes, Sec "Forks," Section 2F.

12. Rear fork bearings laose,
causes, See "Forks,” Section 2F.

Cheek  possible

13. Heavy front end loading. Non-standard equip-
ment an the front end such as heavy radio receivers,
extra lighting equipment or lnggage, tends Lo cause
unstable handling. Extra squipment on the front end
should be held down to a minimum.

Raviged: 4-58

In most every case, high speed handling faults are
caused by one or more of the above conditions being
preseént on the motorcyele. The possible exception
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 to a solo motoreyele will remedy
faulty handling at higher speeds.

It is 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 necessary
far wheel or tire service, n removing & wheel,
apply brake o hold drum securely while pulling
wheel from drum. When detached from droms, Duo-
Glide and Electra-Glide wheels are interchangeable.
REMOVING FRONT WHEEL (Fig. 2¢-1)

Block motoreyele under frame until front wheel is
clear of ground. Disassemble in following order:

Remove the cotter pin (1), axle nut (2) and flat
washer (3). Servi-Car wheel disassembly includes
removing bushings (4); also remove the five wheel
mounting socket screws (5), lossen the two slider cap
nuts {7) and remove mde (8), Remove front wheel,
leaving the brake dram 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 so that wheel will be true
and tight against brake drum when socket screws
are tightened. Securely lighten wheel mounting
socket screws {5) and axle nut (3), and then tighten
the two slider cap nuts (7). This will nsure cor-
rect alignment of fork sides.

REMOVING REAR WHEEL (DUQ-GLIDE AND
ELECTRA-GLIDE)

Elevate moloreycle rear end with service stand, or
suitable blocking under frame so rear wheel is off
the ground. Remove two rear screws from fender
support, and raise end of fender as shown In Fig.
2C-2. Remove the five socket screws (4) that se-
cure wheel to brake drum. The socket serew wrench
can be inserted only at the rear of axle; turn wheel
1o bring each serew to this position.

Remove axle nut (3) and axle nut lock washer (2).
Remave axle (1) from brake drom side of motoreycle
and then remove spacer (5) from between wheel hub
and right axle elip. Apply rear brake and remove
wheel.

NOT!
Foot Brake Lever Locking Tool, Part No.
95875-58, can be used fo lock brake. To
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DUO-GLIDE
SBERVI-CAR

ELECTRA GLIDE
DUO-GLIDE

SERVI-CAR

Cotter pin

Axle nut

. Flat washer

Bushing

Wheel mounting socket screws
Axle

o

&
Slider cap nuts
Siider cap

ot used on Duo-Glide

“4
5
6
i
8

*N

1. Axle 4. Wheel mounting
2. Axle nut lock washer socket screws
3. Axle nu 5. Spacer

Figure 2C-2. Removing Rear Wheel

2C-2

Removing Front Wheel

use tool, raise right side fool board, slip
tool over brake lever stop pin, depress brake
pedal and rotate tool so that eam on tool end
locks brake pedal in depressed position.
when installing wheel, reverse the removal pro-
cedure, Important: Clamping faces on drum and
wheel hub must be clean so that wheel will be true
and tight against brake drum when Socket serews are
tightened, Securely tighten the five wheel sacket
screws before tghtening the axle nut {3). To avold
possibility of wheel Warking loose and damaging
clamping flange, it is important that socket serews
be pulled very tight.

REMOVING SIDECAR WHEEL.

Raise wheel by blocking up undér sidecar chassis.
Loosen mut that secures feader front bracket to
sidecar step lug. Loosen the fender inner brace clip
bracket nut. Remove outside axle nut, lock washer
and outer brace. Hinge fender forward, taking care
to provide slack for taillamp wiring. Remove ex-
tension nut, 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 to be replaced
or wheel interchanged. To detach wheel from brake
drum, remove the five wheel mounting sockel Screws
that secure wheel to hrake drum.

To replace wheel, reverse removal procedure.
Tighten wheel mounting socket screws securely to
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avold possibility of wheel working loose and damaging
hub 1]

SERVICING 1066 AND EARLIER ROLLER BEARING
WHEEL HUBS (Fig. 2C-3)

All spoked wheel hubs are identical. However, keep
parts for all wheels separated. Bearing assemblies
(20, 21 and 11, 12} and thrust bearing adjusting shims
(T) bave been fitted at the factory, and subsequent
Iub repairs may have included installing oversize
Bearings. A transposition of parls will result in
aversize or undersize fit.

DISASSEMBLING ROLLER BEARING WHEEL HUB
(Fig. 2C-3)

Remove five thrust bearing cover screws (1) and
lock washers (2). Lift off thrust bearing outer
cover (8), cork grease retainer {4), thrust bearing
housing (5), gasket (8], a number of adjusting shims
(T) which varies with the hub, thrust washer (8),
thrust bearing sleeve (8) and another thrust washer
(10).

Remove bearing rollers (1) and retainer (12), and
roller retainer thrust washer (13).

Turn hub over and remove spring lock ring (14),
retaining washer (13), hub inner 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 (23).

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 (8) must be free with thrust bearing outer
cover (3) completely screwed down. A clearance
of 005 in. to .007 in. i correct. Leave cork
grease retainer (4) out of thrust assembly while
determining corvect adjustment of thrust sleeve,
and reinstall it when adjustinent is completed,

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

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

Assemble hub components in reverse order of dis-
assembly. Closed sides of rolier bearing retainers
(12 and 21} go toward center of hub. Be sure to
include a plain washer (25) under grease fitting (24)
in thrust bearing housing (5). Failure to do so will
cause end of fitting to crimp adjusting shims (7).

Apply @ thin coating of “Grease-All" grease to
rollers, races and thrust washers, After final as-
stmbly, iaject 1 ounce additional grease into hub.
Careluily check hub to avaid a bearing fit too Light.
Roller hearings must turn freely and have slight play.
Do not over-lubricate hub. An over-lubricated hub
will throw grease thal may get into brake assembly.

o
s%@/%
12 4 T‘}i ?

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

3. Thrust bearing ouler cover 12. Roller retainer 20. Bearing roller (14)

4. Cork grease retainer 13. Roller retainer thrust washer  21. Roller retainer

5. Thrust bearing housing 14. Raller bearing spring lock 22. Hub shell

6. Thrust bearing housing gasket ring (2) (see item 18) 23. Grease fisting (2)

%. Thrust bearing adjusting shim  15. Retaining washer 24, Grease fitting (see item 23)
{varies) (each .002 in. thick) 18. Hub inner slesve 25. Plain washer

8. Thrust washer (2] (see ltem 10)  17. Cork grease retainer Roller retainer thrust collar

26.
Figure fallowing name of part indicates quantity necessary for one complete assembly,

Figure 2C-3. Wheel Hub (1988 and earlier) - Exploded View

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

Front and rear wheels have permanently lubricated
and sealed, retziner type ball bearings. The wheel
hub has one bearing opposite the brake side. The
brake drum has one bearing (front wheel) and two
bearings {rear wheel).

Bearings require no interval attention. Execessive
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 5 wheel mounting socket serews (1) and re-
move brake drum (2) from wheel hub {8). Remove
bearing spacer (3) from wheel hub. Press bearing
or bearings (8) out of brake drum with suitable plug
from wheel hub side. Wheel hub ball bearing lack-
nut (4) has a left hand thread, Using tool, Part No,
94630-67 engage slob and turn to Tight to remove nut

DUO-GLIDE
SERVI-CAR

from hub., Remove seal (5), and spacer (6} from
wheel hub. Press bearing (7) out of wheel hub with
suitable plug from brake drum side.

INSPECTION AND REPAIR

Turn bearings by hasd to check 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
order of disassembly.

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

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

% >

wheel mounting socket screw (5)
Brake drum (front shown)
Bearing spacer

Bearing lock nut

seal

Spacer

Ball bearing

Ball bearing (1 front) (2 rear)
Wheel hub

©mam e e

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

2C-4
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REPLACING REAR WHEEL SPROCKET

To replace a worn rear wheel sprocket remove wheel
from motoreyele 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. Ifthe rivet
haoles are not worn, use the rivet holes again. If the
rivet holes are found slightly worn or elongated and
drum is in good condition, drill a new set of rivet
hales in drum flange midway between original dowel
and rivet holes.

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

L. Drill a hole from the brake shell side.

Size: 1858 to early 1981 - 5/32 in. dia. drill
Eariy 1961 and later - 1935 n. dia. (No. 10
drill) for 3/16" rivet

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

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

4. Drill remaining 14 rivet holes.
5. Remave rivots and separate sprocket from drum,
8. Remove burrs from newly drilled holes.

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

Position 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 rivels.

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.

CUTER ROWS BRAKE DRUM END
0F SPOKE 1~ 0F HuB
HOLES 5
INNER ROWS
%‘ OF SPOKE
HOLES
ke
1 * et
FIRST,
UTSIOE OR STARTING
SPOKE-{CLOCKWISE} SPORECOUNTER-
CLOCKWISE)

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

Figure 2C-5, Spoking Wheel

%, Use punch ta flare dowel pin ends and rivet ends
wntil heads extend 3/64 in. above sprockel face for

5/32 in. rivet size and 3/32 in. for 3/16 in, rivet
sise, Use vy end fuich for sunall Atamoses
rivets and dowel pins. Use flat end punch for larger
dlameter 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. Ingert spokes in ten {nner spoke holes of brake
side flange (see Fig. 2C-4)

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

4. Place rim over hub {with tirc valve hole 90 de-
grees to 180 degrees from hub grease fitting) and in-
sert spokes In upper row of holes i rim that angle in
same direction as spokes.

NOTE
18 in, rim is placed over hub, either side
down; 16 in. Tim is placed over hub with tire
vah;e hole down {opposite brake drum side of
hub),

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

3. Insert spokes in outer ten holes of flange and
swing spokes clockwise (see Fig. 2C-5),
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16" WHEEL (5" TIRE)

Figure 2C-6. Centering Wheel Rim

8. Select any outer spoke, ¢ross 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. Repeat cperations 2, 3, §
and 6, except in operation 3 swing spokes clackwise
and in operation 5 swing spokes counterclockwise.

Outer spokes on bath sides point in same di-
rection,

TRUING WHEEL

1, Install truing arbor in wheel hub and place wheel
in Wheel Truing Stand, Part No, 05500-20A. Secure
arbor nuts so that hub will turn on ifs bearings,

2, Turn each nipple on just far enough to cover spoke
threads.

3. Start at valve hole and tighten all nipples three
ull turns each, using special Mipple Wrench, Part
No. 94681-39. If further tightening is needed to pull
spokes snug, tighten all nipples one full tura ata
time until spokes are snug,

4. Check rim for centering sideways with hub, for
running true sideways and concentrieity, Centering
rim sideways with hub and truing rim sideways must
be done a9 one operation.

Rim must be properly centered sideways ln relation
to hub for carrcet alignment and “tracking" of front
and rear wheels, Fig. 2C-6 shows method of using &
straightedge 1o determine correct sideways centering
of wheel rims as specified, Straightedge should be a
perfectly straight metal bar; except on 1967 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
across hub on brake side and measure the distance

20-8
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from straightedze to rim well as shown,

For 13 in. wheel {400 in, tire), lay straightedge
across brake side spoke flange of hub and measure
distance from straightedgé to Fim as shown

Adjust truing stand gauge to side of rim well as
shown in Fig. 2C-7 50 rim at highest point will strike

ge as wheel is rotated slowly. Loosen nipples al
highest point of rim on gauge side and tighten nipples
on opposite side the same amount. Repeat this op-
eration until rim runs true sideways, Reverse
Inosening and tightening of nipples as explained above
if Fim moves too far away fram gauge. After each
loosening and tightening of spokes, check rim in re-
lation to hub #s explained in above paragraghs. Rim
should be trued to Within 1/32 in. sidéways runout.

After rim has been centered sideways with wheel hub
and runs Lrue sideways, cheek it for concentrieity.
Adjust truing stand gauge lo rim tire bead seat
shown in Fig. 2C-8. If rim runs eccentric (radial
runout), nipples must be loosened at points rim does
not contact gauge, and nipples tighlened at points
rim contacts gauge. Amount nipples are to be loos-
ened or tightened ix 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
corrected, start at valve hole and tighten nipples one
turn at a time ail 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 are
normally tight and wheel is true, or nearly so, seat

SIDE
RUNOUT

Truing Rim Sideways
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RADIAL
RUNOUT

SPOKE NIPPLE
WRENGH

Figure 2C-8, Truing Rim Coneentrie 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 allows
spokes to be drawn tighter at the start and prevents
possibility of spokes loosening, due o spoks heads
seating into flange, after wheel is put into service.

Do not tighten spokes too tight or nipples may
draw throush rim, or hub flanges may be dis—
torted. 1f spokes are left too loose, they will
continue to locsen When wheel is put in service,

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

REMOVING AND INSTALLING TIRES

Wheel rims are of the drop-conter type, having a de-
pression or “well” in center of rim, Rim-well, being
smaller in eircumference than rest of rim, allows
ane casing bead to fit laosely in it while ather bead is
being worked over edge of rim,

REMOVING TIRE FROM RIM

Remove wheel; lay wheel on Its side,

Remove valve vap and valve core to free all air from
tube. Remaove valve stem nut (18 in. rim).

Loosen both beads from rim flanges by stepping on

Revised: 1-68
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sides of tire or by using a tire tool. Stand or kneel
an tire opposite valve to push bead into rim-well,

Using tire tools (not sharp instruments), start upper
bead over edge of rim at valve. Don't use force when
starting bead over edge of rim with tire iron, be-
cause bead wires may be broken or stretchedand tire
ruined. Carefully remove tube before attempting to
remove second bead.

Push lower bead into rim-well on one side and insert

tire iron an opposite side and pry bead over flange,

After a portion of secand bead is started over rim
edge, tire van be further removed from rim without
id of tire iron

1t is not alwaya necessary to completely remove cag-
ing from rim. Removing one side sllows tube to be
removed and reinstalled and alsa allows inside of
casing to be lnspectad

MOUNTING TIRE ON RIM

Before installing tube in tire, all dust and dirt, par-
tieularly hard particles which might chafe an inflated
tube, must be removed. Wipe tulie and inside of tire
thoroughly with clean, dry cloth, If rim is dirty or
rusty, clean with & stiff wire brush. Be sure ta ox-
amine a used tire carefully for fabric injuries that
may damage tube

Before mounting tire, see that rubber rim strip 18 in
place In rim-well, and that rim strip valve hole rag-
istors with valve hole in rim

Tire balanee mark on Firestone tives s o red trian-
£le and on Goodyear tires a red

Use correct inner tube for tire size. See
ire 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 eompound end water
Bead seat of tire should not be coated. Inflate tube
just emough to round it out, With wheel lying flat,
place tire on rim and align valve with hole in rim.

Push botters bead into rim-well near valve and hold
in well while foreing remaining portion of bead over
rim flange with 2 tire tool

Spread tire and insert valve through hole in rim.

Force wpper bead over rim flange and into well at point
opposite valve. Stand or kneel on this side of tire to
hold it in well and pry remaining portion of tire over
rim flange. While foreing bead aver rim flange, keep
a3 much bead a5 posaible in rim-well, Be careful not
to damage beads or pinch tube. Inflate tire to ree-
ommended presaure and check valve for leak. See
tire inflation pressures in "Tire Data,” Section 14,

Alter inflating to recommended pressure, completely
deflate to smooth out any wrinkles in tube and allow
tube to find its place, free from strain or stress.
Again_inflate to recommended pressure and check
valve for leak,
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CHECKING TIRE TRUENESS SIDEWAYS (LATERAL
RUNQUT)

Check runout by turning wheel on axle, measuring
amount of sideways displacement from a fixed point
near the tire (see Fig. 2C-8A).

TIRE TREAD
LATERAL RUNOLT

=

Figure 2C-8A. Checking Tire Lateral Runout

Tire tread runout should be no more than 3/64 in,
If tire tread runout is more then 3/84", remove tire
from rim and check rim bead side runout to see if
rim is at fault (see "Truing Wheel”).

If rim side runout is less than 1/32", tire is at fault
and should be replaced, I rim side runout is more
than 1/33", correct by tightening selected spoke nip-
ples as outlined previously, reinstall old tire and
recheck tire tread lateral ronout.

Zﬂ

TIRE TREAD RUNOUT

DUO-GLIDE
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CHECKING TIRE ROUNDNESS {RADIAL RUNOQUT}

Check runout by turning wheel on axle, measuring
tread runout (see Fig. 2C-8B).

Tire tread rusout should be no more than 3,32
If tire tread runcut is more 3/32", remove tire from
rim and check rim bead runout to see if rim is at
fault {see "Truing Wheel”).

If rim bead runout is less than 1/32", tire is at fault
and should be replaced, I rim bead runout is mere
than 1/32" correct by tightening selected spoke nip-
ples as outlined previously then reinstall tire and
recheck tire tread runout.

WHEEL ALIGNMENT
NOTE

Rimg and tires must be true before ehecking
wheel alignment, as cutlined In previous para-
graphs.

Front and rear wheels should be in perfect align-
ment, This can be easily checked on the motareyele
with a straight woaden board or length of string by
placing against tire sidewalls as far up toward axles
as possible. Straightedge should touch tives at all
four points (see Fig. 2C-8C) Adjust rear wheel in
axle clips as necessary to correct misalignment.

SIDE VIEW
REAR FRONT
STRAIGHT-
EDGE
TOR VIEW

SHIFT AXLE IN REAR FORK
TO CORRECT MISALIGNMENT

ﬁﬂ_L ; T
i i =
stondrr- & ] I

Figure 2C-EB. Checking Tive Radial Runout

2C-6B

Figure 2C-8C. Wheel Alignment Diagram
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HANDLEBAR D

HANDLEBAR

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 control becomes stiff and
hard to adjust, parts must be removed and cleaned of
caked grease, gum and dirt. A kinked control coil
must be replaced if complete straightening cannot be
accomplished.

DISASSEMBLING HANDLEBAR CONTROLS (Fig.
2D-2)

Diseonnect control coil and wire at carburetor or
circuit breaker. Loosen clip which secures spark
control coil to upper frame tube.

Insert a large screwdriver through hole in end of
grip as shown in Fig. 2D-1 and loosen handlebar end
serew (I} Handlebar end screw and spring (2) will
remain inside grip. Remave grip sleeve 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)

2. Spring (2) 5. Roller (4)

3. Grip (2) 8. Plunger (2)
Figure following name of part indicates quantity necessary for ane complete assembly.

7. Control coil set screw (2)
3. Control wire (2)
9. Coil end plug i2)

10. Coil (2)
11. Handlebar

Figure 3D-2. Handlebar Controls - Exploded View
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e (8) may be pulled tirough handletar, 1 tho con-
trol wire is mov wer end at carburetor
o cirolt bresias, o mntral siteas Gl b
the end of the plunger by means of set screw (7),

1f control coll is to be removed, loosen the lock screw
under the horn or starter button retainer on the han-
diebar that positions the coll end plug (8) in handle-
Bar. The throttle end plug 16CK serew is exposed on
the underside of the vight handiebar. After loosening,
control coils and end plugs may be pulled cut of han-
dlebar ends

INSPECTION AND REPAIR

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

ASSEMBLING HANDLEBAR CONTROLS (Fig. 2D-2)

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

DUO-GLIDE
SERVI-CAR

Apply a light coat of grease or ail to control wire as
it is 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 withoul danger
of erossing threads by bolding grip sleeve assembly
back slightly when starting screw in handlebar end.
This squares screw with end of grip sleeve, aligning
threads, Tighten screw securely.

Connect throtile and/or spark control wires at car-
‘buretor and circuit breaker. Adjust throttle control
50 throttle closes and opens fully With rip movement.
Allow about 3/8 in. of throttle control coil to extend
‘beyond carburetor control coil clip when throttle is
in a closed position.

With circuit breaker in fully-advanced position, the
end of the spark control wire must point dir
hole in timer adjuster stud. Allow about 3/8 in, of
spark control coil to extend boyond clamp.  Adjust
spark control so circuit bresker advances and re-
tards fully with spark eontrol grip movement.
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FRAME

FRAME

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

Straightening a badly bent frame requires special
10018 and fixtures for holding, bending and gauging.
I frame straightening facilities are nol available lo-
cally, damaged frames may be returned {o the laclory
for repair (through authorized Harley-Davidson deal-
@rs only}.

NOTE

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

Revised: 764 2E-1
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i

Figure 3E-1. Frame with Basic Dimensions

2E-2



ouo-GLIDE
SERVICE MANUA ey CHASSIS 2
4 GLIDE
SECTION 2F FORKS SERVI-CAR FORKS F
FORKS

GENERAL

The Hydra-Glide fork is comprised of two setsof tele-
scoping tubes that work againsl spri

filled (hydraulic) dampening mechanisn
action. The unit is engineered to give long service
with a minimum of repair. Oil change 13 nol neces-
unless oil has been coataminated or leakage
has oceurred.

DUQ-GLIDE (NON-ADIUSTABLE). The non-adjust-
able Duo-Glide fork, as illustrated in Fig. 2F-3, is
for use on a solo motoreycle, The fork “trail’ (the
distance, at ground level, from the fork stem axis to
a perpendicular through the wheel axle) is st and
cannot be adjusted, This fork may be recognized by
the two hexazon head upper bracket bolis (2, Fig.
2F-3) in the slider tube tops.

DUO-GLIDE (ADJUSTABLE). The adjustable Duo-
Glide fork 1s for use on & motoreyele which aperates
with and without a sidecar. It (s éssentially thesame
as the non-adjustable fork except it has a two-posi-
tion bracket that allows the trail to be changed for
best solo or sidecar-equipped operation, 3o
sicering dumper adjusting mechaniam which dampens
the steering head t0 suit conditions and rider prefer-
ence. All other adjustments and repairs are made
exactly as on the non-adjustable fork, Tis fork may
be recognized by the reversible bracket bolt washers,
bolt and stem design (18, 19, 20, Fig. 2F-4) as de-
scribed in " Adjusting Front Fork Trail.”

SERVI-UAR (NON-ADJUSTABLE). The Servi-Car
fork is @ combination of the above forks. It has
greater trail than the non-adjustable Duo-Glide fork,
but is itself non-adjustable. The stem and bracket
are the same as the adjustable fork except for the
bracket bolt washers, In appearance, it is similar
to the adjustable fork.

CHANGING OIL

DUQ-GLIDE [NON-ADMUSTABLE), Remove upper
bracket bolt {2, Fig. 2F-3) at top of each fork tube.

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

ALL MODELS, Remove drain plug, Fig. 2F-3 at the
outeide boltom of each slider tube with 2 3/16 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 oil into each tube, 7oz, it
fork has been disassembled and washed, Measure
amount very carefully. Flow of oil inta tubes will
e Increased if fork is worked up and down during
filling operation. Replace upper bracket holts and
tighten securely.

Revised: 10-G5

The fork filling device shown in Fig. 2F-1 will hasten
and simplify the filling operation. The unit consists
of a Neoprene (not rubber) stopper to fil the hole in
the top 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 4 dozen 1/4 in. holes in
the bottom of a one quart tin can (2), near the outside
edge. Shape the bottom of the can with 2 light ham-
mer so that it is dished upward to assure complete
draining of oil through the holes.

1. Bail 5. Flexible tubing
2, Filler can 6. Metal tubing
3. Tin funnel 7. Rubber plug
4. Meta) tubing 8. Fork tube cap

Figure 2F-1. Fork Filler Can Components
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Figure 2F-2. Filling Hydraulic Fork
with Ol

Select a tin funnel (3) with the funnel mouth about the
same size as the bottom of can (2). Swage and shape
the funnel spaut so that a piece of L4 in. metal tubing
(4], about 2 in. long, (a plece of fuel line is suitable}
can be soldered inta it. Selder (3) onto the bottom of
(2). Improvise and attach bail (1} to the filler can.

Make plug {T) from a subber bottle stopper purchased
from a drug store, Rubber stopper should be 11in, to
1-1/8 in. long, and its largest diameter about 5/8 in.

Hold rubber stopper in vise and drill a 3/32 in. hole
lengthwize 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. rodthroughthe hole and grind

2F-2

KEY FOR FIGURE 2F-3

Fork stem nut

Nut Lock (63 models}

Fork upper bracket bolt and valve (2)

Tube plug oil seal (2)

Fark upper bracket cover

Handlebar and fork bracket

Head bearing mit

Head bearing (2)

Fork bracket clamping stud (2)

Fork bracket with stem

Fork slider cover (Z)

Slider tube plug (2)

Fork spring (2}

. Spring spacer (1963-1966)
Damper valve stud lock nut (2]
Fork slider tube (2}

Slider tube snap ring (2)
Damper tube bushing gasket (2)
Damper tube lower bushing (2)
Damper valve stud gasket (2)
Damger tube valve (2)

Spring ring (2

Spring ring washer (2)

Upper oil seal felt washer (2)
Upper oil seal (2)

. Slider (2)

25.  Slider upper and lower bushing (2 each)
26.  Head bearing {see item 7)
2%.  Lower head bearing guard

Figure following name of part indicates quantity

necessary for one complete assembly.

s

1.
L.

E,
3.
4.
E.
6
2
6.
9.

the stopper to a 5/8 in. diameter atthe large end, and
slightly under 1/2 in. diameter at the small end,
straight taper between ends, lo form the plug.

Slightly flare one end of a piece of 1/4 in. whing (6),
about 2 in. long and insert into plug (7). Attach filler
can to plug vilh transparent flexible whing ()
about 2 feet long. See Fig. 2

Push the plug into the filler hole in fork top, Fig.
2F-2. Pour exact amount of oil into ean. Work fork
up and down, Air escaping through oil in filler can
as fork is pushed downward will cause the oilto
hubble violently, but because the bottom of the can
serves as a baffle, no ofl will be lost. Compressing
the fork forees air out, releasing it draws oil into
fork.

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

INSPECTION PROCEDURE

If hydraulic fork does not work properly; that is, if it
leaks oil or lacks original snubbing action, check the
Tollowing before disassembling:

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

Revised: 10-65



SECTION 2F
Chassis - Forks

DUO-GLIDE
SERVI-CAR

19
17
16
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!

18

= DRAIN PLUG
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Figure 2F-3, Hydra-Glide Fork - Exploded View
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FBemasmpmne

Steering damper adjusting serew
Spring

Spider spring cover

Spider spring

Pressure dise (2)

Friction washer (2)

Anchor plate

Friction washer (see item 6)
Pressure disc [see item 5)

Fork stem nut

. Upper bracket bolt and washer {2 each)
12,
13.

Upper bracket cover
Upper bracket

14.
15.
16.
17,
18.
19.
20.
21
22,
28,
24,
25.

Head bearing mut

Head bearing (2)

Slider tube plug (2)

Bracket clamping stud (2)
Bracket with stem

Bracket bolt with nuf and cotter pin
Bracket bolt washer (2}

Bracket

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

Filler serew valve (2}

Filler serew 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 PILDTS 530050

BUSHING PULLER AND CAP

Figure 2F-5,

If vil leaks from vent hale in upper bracket boll when
fork tubes contain correct amount of oil, check
breather valve in upper bracket bolt or hole. To re-
place breather valve, place boll 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 vaive, drill hole in valve larger and pry valve
cut with small pin or screwdriver, In some cases,
it s necessary to drill and tap hole in valve and pull
it out with tap, Insert new valve asserbly and stake
three spots on bolt lip,

If fork aetion is stiff or soft and spongy and breather
valves are functioning and oil content is correct,
Fork

. Fark Rebushing Tools

Remove {ront wheel as described in "Wheels,” See-
tion 2C. Remave front brake hand lever coil clip on
fender. Turn off axle sleeve nut and pivot stud nut,
and pull brake side cover and shoe assembly plus
axle slesve off fork. Remave [ront fender.

Loosen fork bracket elamping studs (B, Fig. 2F-3 or
17, Fig. 2F-4). Remove the two upper bracket bolts
with ofl seals (2 and 3, Fig, 2F-3; 23, Fig, 2F-4),
Pull fork slider and slider tube assemblies out bat-
tom of slider eovers,

Praceed with fork slider and slider tube disagsembly
and repair as deseribed in a following paragraph,
Front Fork.

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

If oil 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. If slider bushings are worn, water will con-
taminate ofl. Ol will appear emulgified, aerated and
light brown.

1 fork slider ¥ on slider tubes, bushings are
worn and must be replaced, Fork must bo disassem-
bled. However, it is not necessary to disassemble
entire fork and stesring head unless desired,

DISASSEMBLING FRONT FORK SLIDER AND TUBES

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

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

Revised: 1-60

DISASSEMBLING FORK SLIDER

The slider only may be removed without disassem-
bling remainder of {ork assembly as (ollows:

Remove front wheel axie as described (n "Wheels",
Section 2C, and fender mounting serews from shder.

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

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

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

Turn steering damper adjusting screw (1, Fig. 214
clockwise to apply dampening action and counter-
clackwise to reduce dampening action. Apply steer-
ing damper only when operating under conditions
where some degree of dampening stabilizes steering.

2F-5
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It is best to keep the damper set 3 little snug when
operating with a sidecar.

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

To adjust fork trail for use with sidecar, turn off nut
on bracket bolt (19). Tap bolt head back far enough
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
unti] pin on washer is forward. Seat washer pin in
slot in bracket (21) boss, Tap bracket bolt (15) inte
position and turn on nut.

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

DISASSEMBLING FRONT FORK

Prepare for disassembling by raising front end of
motarcycle on stand or suitable support, so wheel
15 aif the floor.

Remove front and sde fork trim panel or headlamp

DUO-GLIDE
SERVI-CAR

housing. Remove headlamp, Disconnect at terminal
strip the two headlamp wires and all wires that pass
through handlebars. Discomuect throttle and spark
advance cables from carburetor and eireuit breaker.

Remove front wheel as described in Sectlon 2C. Remove
front brake hand lever bracket and coilclipon fender.
Turn off front axle sleeve nut and pivot stud nut, and pull
brake side cover and shoe assembly and axl sleeve off
fork. Remove front fender.. Slider bushing play can best
be checked at this polnl. Remove the handlebars,
DUO-GLIDE (NON-ADJUSTABLE] (Fig. 2F-3)
Remove the fork stem nut (1) and nut lock (1A) (if
used), Remove the two upper bracket bolts (2) with
o1l seal (3] and upper bracket cover (4) (if used). Lift
off handlebar and fork bracket (5). Remove head
bearing nut (6). Remove upper head bearing (1) and
pull fork out bottom of steering head.

cte: Prame head bearing Lock Nut Wrench, Part
No. 96218-50, is used to remove nut (6).

Loosen fork bracket clamping studs (8) and slide fork
bracket {#) off fork tubes with fork slider covers {10).
Turn out two slider tube plugs (11) and invert sliders
to drain out oil and remave fork springs (12).

Figure 2F-6. 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).

Discard gaskets (16 and 16). Slide out damper valve
assembly (19). Snap out spring ring cqu washer (21),
felt washer (22} and pry out oil seal (23]

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

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

Turn off stem nut {10). Remove upper brackel bolts
and washers (11) and lift off bracket cover (12) and
upper bracket (13). Remove head bearing nut (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. 9621§-50, is used to remove nuts (10) and (14},

Remove slider tube plugs (16) and loosen clamping
studs (17). Slip fork tube and slider assembly (22)
out of bracket (21), Slider tube and slider 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
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Figure 2F'-9. Indieating High Point

the bearing outer race, and the roller bearing with
inner race. The outer rates are pressed into the
steering head cups in the frame head. The lower

er bearing is assembled over the fork stem and
the upper roller bearing 15 held in place on the fork
stem by the bearing lock nut on the upper thareaded
end of the fork stem.

Adter fark is removed inspect bearings and races for
pitting, roughness or wear. Roughness of the raller
bearings ean be determined by rolling the bearings
on the bearing races by hand. If bearings or races
require replacement it is best to 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. If you wish to use old head cups, oles
must be drilled in back side of cup so that race van
Be driven oul by using small diameler drift or by
some other improvised means,

NOTE: Two lypes af bearings and races and head
cups are inuse, These partsarenatinierchangeable,
1960 and later bearing has 19 rollers and must be
used with bearing race which is 27/64 high - 1.950
0.0, 1960 and later head cup must be used with this
bezring race for proper press fit.

1958 and earlier bearing has 18 rollers and must be
used 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 slider bushings (35, Tig. 2F-3) may be
replaced using three special toals,

1, Part No. 98265-50, Fork Slider Bushing Puller,
2. Part No. 86285-50, 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-86.

Hemove spring ring, steel tetaining washer and felf

wiper from slider upper end. Pry out oil scal with
large scrowdriver

Install Fork Slider Bushing Puller, Part No. 96255~
50, 5o the three claws expand inside the tube under
the upper, or shorter bushing, Place puller cap in
il seal counterbore, apply oil Lo serew threads and
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steel washer. Turn nui down against puller cap and
use engine sprocket wrench on nut to extract bushing,
See Fig. 2F-

Remove lower bushing in the same manner.

INSTALLING FORK SLIDER BUSHINGS. New, re-
placement bushings are installed with Fork Slider
Bushing Driver and Guide, Part No, 4628550,

Wash out fork slider and lubricate slider bore with
engine oil, Position new lower bushing in bushing
dr ver gulde to compress bushing, then place driver

e with bushing in slider oil seal counterbore as
shnun in Fig, 2F-7,

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

lm,lzll upper bushing in the same manner lowey bush-

ing was installed. Drive it into slider until lower
groove on driver (s flush with top of driver guide,
This pasitions upper bushing 1/16 in below slider oil
seal counterbore.

REAMING BUSHINGS. The Fork Slider Bushing
Reamer with pilots, Part No, 96300-50, is used to
ream the bushings to finished size.

Attach long pilot to reamer as shown in Fig, 2F-8,
The long pilot fits into the unfinished lower bushing,
acting as a guide, while reaming the upper bushing.
Do not drop reamer into bushing. Slowly lower
reamer into cutting position and Team bushing, turn-
ing reamer clockwise. Continue turning reamer
clackwise as it is being extracted whencutis finished.

Remove long pilot from reamer and attach shart pilat,
Finish lower bushing in same manner s upper bush-
ing. Use cauticn when passing reamer cutters through
the upper bushing,

DUD-GLIDE
SERVI-CAR

INSPECTING AND SERVICING FRONT FORK

Clean and air dry all parts. Inspect outside of slider
tubes and inside of slider for seratches, graoves,
nicks and scoring. Minor burrs may be taken off
with a fine oll stone. Replace all badly worn parts.

Inspect damper tube valve parts for rust and broken

springs. Replace broken springs and all valve parts

that are deeply pitted or otherwise in unusable eon-
t

Inspect slider tube plug for loose or displaced fork
upper balfle cups and brokea spring. Solder loose
cups in pluce and replace any broken parts. Be sure
cups are arranged with slots for oil passage on al-
ternate 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-
cator and stralghtening blocks. If facilifies are not
avallable locally, fork tubes may be returned to 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, clesn
the fork tube. Locate bends with dial indicator. A
fork tube is usually bent in two or three places, sel-
dom only one. Place fork tube on straightening
blocks, Carrect bend in tube with an arbor or hy-
draulic press.

g |

Figure 2F-10. Pressing High Point

Figure 2F-11. Pressing Fork Tube Round
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Figure 3F-12. Correcting Bracket Baw

Find the highest point out of rousd 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
.004 {n. of being straight.

Sometimes fork tubes are out of round, especially at
the point it is clamped in the fork brackel. Place
tube in straightening blocks and press until perfectly
round as shown in Flg. 2F-11, checking with dial in-
d.irltor and micrometer. Finally, check lube by in-
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 re-
quires a great deal of skill, experience and several
tools and fixtures. Special tools necessary include
Fork Tube Straightening blacks, Part, No. §6246-50,
four blocks are needed; Bending Bar, Part No.
96606-40; Fork Stem and Brackel Aligning Gauge,
Part No. 96245-51, In addition, the following pleces
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 rectangular
bar stock to use in transmitting arbor press pressure
0 unit to be str:

If facilities are not available locally, fork stem and
bracket assembly may be sent 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 fork bracket

gure 2F-13, Straightening Two
Twisted Legs

Figure 2F-14. Checking Bracket Alignment

and secure with two clamping studs, Sometimes the
bracket |s 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 front edge of
bracket to correct the "bow' distortion as shown in
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Fig. 2F-12. Repeat pressing operation along edge
until bazs are loose in bracket.

A bracket assembly is usually eut of alignment along
the harizontal centerline, With one or both legs beat.

NOTE

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

1f both lags are twisted, place bracket assembly on
arbor press as shown in Fig. 2F-13 with blocks
placed under twa low legs only (A and B). Withpress
block placed across bracket and bar assembly, press
until high legs (C and D are in alignment

I one leg is bent, place bracket and bar assembly on
three straigitening blocks, two blocks under straight
leg and one block under low end of other leg. Place
press block diagonally across bracket assembly to
high leg until high leg is foreed down and (nto aliga-
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). I the legs rest squarely on straight-
ening blocks, the bracket assembly is correetly trued
on @ horizontzl plane, If bracket is not true, press
again, checking alignment after gach operation,

Use a square to check if bracket assembly 1a bent,
distorted or out of parallel on a horizontal plane as
shown in Fig. 2F-15. Place bracketand bar assembly
in a heavy vise and straighten using the Bending Bar.

Check fork stem alignment with Fork Stem and
Bracket Aligning Gauge as shown in Fiz, 2F-16. Use
Bending Bar to bring stem into position. Recheck the
fork completely.

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

Replace upper ofl seal (23) and felt washer (32} in top
of fork slider. Wash chips and oil fxom fork slider
and position new il seal in counterbore. Drive oil
seal into counterbore and against seaf with driver
(Part Ko, 96250-50) 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-18, Checking Stem Alignment
with Gauge

when seal has bottomed. Insert spring ring washer
(21) and spring ring (20). Position spring ring so its
gap is directly over water drain hole in slider top.

Clamp a length of about 1 in, steel rod upright ina
vise so that 13-1/2 in, extends above top of jaws,
Assemble damper valve (19) with gaskst (18}, lower
bushing (17) and lower bushing gasket (18). Make sure
all of old gasket is removed before installing new
part, Invert slider tube over length of rod in vise
and drop damper valve assembly in place. Install
snap ring (15) in notch provided in bottom of slider
tube. Check clearance between snap ring and lower
bushing. If clearance exceeds 004 in., remove snap
ring, gasket and lower bushing and insert additional
shims to bring to & maximum of 004 in. clearance.

Lubricate cutside 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 skider 180 degrees
and reassemble. Fasten fovk slider covers (10) to
fork bracket (9), and slip fork bracket over slider
tubes. Adjust so 5-1/18 in, of slider tube extends
above top of fork bracket and temporarily tighten
bracket elamping studs (8).

Pour 7 oz, of Harley-Davidson Front Fork Oil into
each slider tube, insert fork springs (12} and turn in
slider tube plugs (1),

Press lower head bearing guard (27) end greased
lower head bearing {26} onto stem. Install stem in
steering head on motorcyele. Grease and position
wpper head bearing (7). Turn on head bearing nut
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Figure 2F-17. Inserting New Oil Seal

(6}, until there is noticeable drag in bearing when
fork is turned - then loosen nut enough so fork turns
freely. Install handlebar and fork bracket (), brackel
cover (4], Securely Lighten slider tube plugs. Loosen
bracket clamping studs (8] and rotate slider 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 tube plugs function properly. Install fork
stem nut and then securely tighten bracket clamping
uds.

SUp plug oil 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 front
fork except for the following points:

1. Position slider tubes in bracket (21) so tep of

slider tube is exactly 5-1/18 in. above top of bracket,
and flat surfaces on slider tube plugs are directly

Revised: §-67
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toward side of motorcycle with filler screw (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 motoreycle 15 to
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 lo each
ather: that is, single lobes and double lobes matched.
If necessary, rotate the cam to line them up properly.
A heavy solo rider might require the position with
springs slightly compressed (first cam step): buddy
seal riders require the fully compressed spring po-
sition {second cam stap).

To adjust the rear shock sbsorber springs, turn
cushion spring adjusting cam to desired cam position
with Spanner Wrench, Part No, 94700-52B. Both
cushion spring adjusting cams must be adjusted to
the same position.” Always back off cam in opposite
divection When releasing spring tension to intermedi-
ale or solo position,

Note: If shock cam is turned too far so that it falls
off top position, it will not be matched correctly with
other eam. Toe correct this condition, continue 180°
in same direetion until it falls off again and then ad-
just to desived position

DISASSEMBLING REAR SHOCK ABSORBER

Position matoreycle on Service Stand, Part No.
96810-63, or suitable blocking,

1966 AND EARLIER (FIG. 2F-18)

Loosen shogk absorber cover clamp (1) and slip off
shock absorber top cover (2), exposing shock ab-
sorber top stud., Remove top and bottom mounting
stud nut (3}, stud cover (2A), washer (4 or 4A), stud
rubber bushing (5), and ship shock absorber assembly
off upper and lower studs.

Turn shock absorber upside down in Rear Shock Ab-
sorber Tool, No. $7010-52A, and compress absorber
spring_enough to tum lower stud cye 90 degrees
(Sec Fig. 2F-19.) Release spring compression and
remave absorber assembly from taol,

Slip off cam support (8], turs ahsorber end for end
and rap lower end sharply on surface ta free bumper
{7) from retaining flange inside absorber caver [3),
Remeve sbsorber assembly and spring (9] (ram cover
and slip lower cam {10}, spring rotating eam (11 op
11a) cam sleeve {12], dirt seal (13) and washers (14)
off absorber wnil. Shock absorber bumper (7) is
split and may be Sprung and slipped off absorber
piston shafl after it has been extended
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and nut @/
2. &
2A. Stud cover (1965} 13
3. Mounting stud nut (2) @/
4. Mounting stud plain

washer (2] (1964) 12
4A. Cup washer (1985)
5. Stud rubber bushing (4)
6. Cam support naA
7. Bumper
8. Cover
9. Spring
10. Lower cam 33505
11.  Spring rotating cam (1964) 10
114, Ratating eam 1965 & latey

12.
13, Seal washer

13 Spacer washer (3 5td.)
15, Shook sbsorber

16, Roll pin

DUO-GLIDE
SERVI-CAR

Cover elamp With serew 14

Cam sleeve

=

Figure following name of part indicates quantity

Em D

necessary for one complete assembly.

ASSENSLE Caus UTEN NO. 12
THAT THE LaB
AT AOTCHES e s

ER,

g

T 70 EACH OTH

Mounting stud mut (2)
Stud cover

Cup washer (4)

Stud rubber bushing (2)
Retaining ring

washer (3)
Spring.

Seal washer
Adjusting cup

Cam (2)
Shack absorber unit

Figure 2F-18. 1966 and Earlier Rear Shock
Absorber - Exploded View

2F-12

Figure 2F-184. 1957 & Later Rear Shock Absorber -
Exp)

loded View
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1957 AND LATER (Fig. 2F-184}

Remove top and bottom mounting stud nut (1), upper
stud cover (2) Uf used, and cup washer (3). Slip
shock absorber assembly off upper and lower studs
Pugh rubber Lushings (4} from shock absorber
mounting eyes. Remove retalning ring (3) from as-
sembly. Place shock absorber in Rear Shock Ab-
sorber Tool, Part No. 99010-524 with split key (6)
up. Compress absorber spring enough to remove
each hall of split key (6) from flange on shock eye,
Helease spring compression and remove absorber
assembly from tlool. Reummng items can be re-
moved in order shawn in Fig. 2

INSPECTION

Examine absorber unlt for traces of fuid leaking,
espeeially at upper end. Unit should have no leaks
and should compress slightly easier than it extends,
If possible, compare action with unused unit. Shock
absorbers cannot be repaired. Faulty units must be
replaced.

lean and examine all other parts for wear and dam-
age, paying particular attention to the condition of the

rs, the ride control adjustment cams, dirt
soal and spring.

ASSEMBLING HEAR SHOCK ABSORBER

shock absorber assembly is essentially the re-
verse of disassembly.

1966 AND EARLIER (Fig, 2F-18)

Apply @ thin coat of "Grease-All" grease to the cam
sleeve {12) and cam surface of spring rotating cam
{11 or 114}, and slip 11 or 11A over 12. Drive
raller pin (16) into hole in side of lower cam (10) and
positian o mnort (B} over lower cam with pin in

On 1964 and carlier madels, slot
15 for left side assembly, and Slot
marked "B' is for right side assembly. Either slot
can be used on 1965 and later models.

Extend absorber piston rod and slip split bumper {7}
over rad. %ne spring (9) into cover () and shock
absorber inta 3 rn assembly over and rap
upper mnum\hg stud loop on surface to
in flange.

bumper

SECTION 2F
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Place dirt seal washer (14) and dirt seal (13) into
cover and position assembly of parts 6, 10, 11 or
114, and 12 on them over absorber. Compress
spring in tool and turn lower mounting stud loop 90
degrees to vegister with noteh in cam Support.

On 1964 and Edrlier madels, assemble unit to motor-
cycle so letters "A” and "B' are fachig rearward,
o later mutlels, ghack ean be installed with eye in
any position

L9657 AND LATER (FIG, 2F-18A)

Apply @ thin coat of grease to all susfaces of both
cams. Note that cams (12} are identical and be sure
10 position cam lubes correctly as shown in Fig,
2F-18A inset. Place assembly in compressor tool
and compress spring enough to install key halves
(6). Telease spring compression. Keys will lock
inta place in inside diameter of covers T or TA. In-
stall retaining ring (5).

Figure 2F-19. Disassembling Shock
Absorber (1966 & Earlier Shown)
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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 control
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 pivat bolt (1}, Remove
fork (3) from frame, With appropriate size arbor
pin, push out bearing spacer (4), bearing seal (5] and
bearing with outer race (§) from each side of fork
pivat bearing.

INSPECTION AND SERVICING

Clean pivot bolt hole In forkand bearing parts. Cheek
for wear of bearing, bearing race and bearing seal.

Rough check the tear fork for correct allgnment.
Dimensions shown in Fig. 2F-20 will provide encugh
information to determine if fork is far encugh out of
alignment to require re-aligning or replacement,
Straightening = badly bent fork requires special tools
and fixtures for holding, bending and gaging. If fa-
cilities are not avallable locally, damaged rear fork
can be returned to the factory for repair through any
authorized Harley-Davidson dealer.

ASSEMBLING REAR FORK

Press outer bearing Taces inta fork. Greasebearlngs
with Harley-Davidson "Grease-All" grease and in-
sert. apply additional grease to utside face of
bearing so that space between bearing and seal will
be filled when seal is installed. Grease bearing
seals in groove between sealing lips and press into
place. Put bearing spacers over seals.

KOTE

1962 and later modela have grease fitting in
fork pivot housing. Apply additional quantity
of grease to 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.

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
by attaching a spring scale and raising the fork to 2
horizontal position. Tighten bearing pivot boll just
enough to 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
scale. Lock pivot bolt lock washer.
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DISASSEMBLING FRONT BRAKE (Fig. 2G-2)
Remove wheel with brake drum from fork as de-
scribed in 2C. Spring brake shoes out and away from
side cover (23) at top to free shoes (2 and 4) and
springs (1 and 3) from pivot stud (8) and cam lever
(18).

Remove cotter pin (16), cam lever washer (17) from
cam lever stud (20). Disconnect eable ferrule from
anchor pin in hand lever by loosening clamp nut {10)
and depressing brake hand lever. Slip cam lever
assentbly off stud, Make complete disassembly in
arder shown,

INSPECTION AND SERVICING (Fig, 2G-2)

1f 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 at one end and work (o
the other to make linings bear tightly against shoe,

U a riveting machine is not available, set rivets
with hand tools and bevel lining ends.

Front wheel brake hand lever
Brake adjusting sleeve
Adjusting sleeve lock nut
Adjusting sleave put

Brake shoe pivot stud nut
Brake shoe pivot stud

L

Figure 2G-1. Adjusting Front Brake

Revised: 3-89

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

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

Assemblo in reverse order of disassembly except,
for ease of assembly, connect two shoes with top
return spring (3). Position unit on pivot stud (8)
and cam lever (18). Insert lower spring (1}, Spring
hooks must De in Shoe spacer uolch neavest side
cover, When reassemblisg cable forrule in hand
lever anchor pin with side slot, be sure slotis
toward inside as shown, Earlier type pin withslotted
end should have open end facing dovnward.

HAND ANCHOR PIN
LEVER vl
CABLE
FERRULE

SLOT CPEN EME MUST FACE
TOWARD INSIDE OF LEVER
Figure 2G-1A. Corvect Handlever Control
Cable Assembly

ADJUSTING FRONT BRAKE CABLE (Fig. 2G-1)
Front brake caple may be adjusted as follows:
Loosen adfusting sleeve lock nut {3) and turn adjusting
sleeve nut (4) to obtain desired amount of hand lever
(1) free movement; clockwise for less movement and
counterclockwise for more movement. About 3,18
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.
Loosen brake shoe pivot stud nut {5, Fig, 3G-1) and
loosen axle sleeve nut, Apply brake. With brake
pressure applied, tighten axle sleeve nut and pivot
stud put, This procedure centers shoes against
drum so full lining length contacts drum on brake
application.

DISASSEMBLING REAR WHEEL BRAKE (Fig. 2G-8)

Remove rear wheel from motarcyele as described in
Section 2C. Disconnect shoe return spring (1) and
slip shoes (2 and 2A) and anchor (lower) spring (3)
away from side cover. Remove hold-down springs (4)
from side cover, If necessary, remove wheel cyl-
inder by turning out the two cylinder serews (5) on
oulside of side cover
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INSPECTION AND SERVICING (Fig. 2G-3)
Follow Inspection procedure as described in this

section under front wheel brake excepl examine
wheel eylinder and side cover for signs of leaking

DUQ-GLIDE
futd,
NOTE

Do not depress rear wheel brake pedal with
shoe assemblies disassembled.

1. Brake shoe spring (2) 9.
2. Brake shoe and lining (2) 10,
3. Brake shoe spring (see item 1) 11,
4. Brake shoe and lining (see item 2) 12.
5. Brake shoe pivot stud nut 13,
6. Pivot stud flat washer 14.
7. Pivot stud lock washer 15.
8. Pivot stud 16.

Pivat stud washer
Clevis clamp nut 18. Cam lever
Cable clevis clamp

Cotter pin

Flat washer

Cam lever clevis pin
Cable clevis

Cotter pin

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

17. Cam lever washer

14, Sel screw

20, Cam lever stud
21. Axle sleeve nut
22. Fromt axle sleeve
23, Brake side cover
24. Cam lever bushing

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

1. Shoe return spring

2. Front brake shoe

2A. Rear brake shoe

Brake ahoe spring

ol -down spring (2)

5. Cylinder screw and

lock washer {2 each)
t

of o

6. Boot (2)
7. Piston (2)
& Cup (2)
9. Spring

10.  Bleeder nipple
11, Wheel eylinder
12, Brake side cover

Figure following name of
parl indicatles quantity nec-
essary for one complete as-
sembiy.

Figure 2G-?, Rear Wheel Brake - Exploded View
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I faulty wait is found, install a repair kit. Remove
old boots (G}, pistons (7), cups (8) and spring {9).
Be sure cylinder wall and pistons are free from
burrs. Dip replacement parts in brake fluid and
assemble. Never dip or wash hydraulic brake cyl-
inder parts in gasoline, kerosene or oil. If neces-
sary to clean parts use denatured alechol.

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

Linings and rivets are available separately
for 1963 and later rear wheel brakes, but en-
tire shoe and lining assembly must be re-
placed on 1958 to 1962 moxiels.

Seared or grooved brake drums should be refinished
befare installing new shoes or linings. Brake Drum
turning arbor, Part No. 07280-60 can be used ta re-
finish brake drum inside diameter on 4 lathe as 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. cversize shos or lining set for brake
drums refinished over 8.060 in. but not maore than
8.100 in. maximum on inside diameter.

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

Assemble rear wheel brakes in reverse order of
disassembly except: Apply a light coat of grease on
hold-down springs (2] and spots on side cover (12)
where shoes touch Wien in operating position,

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

Figure 2G-4, Adjusting Rear Brake

Revised:  3-63

SECTION 2G
Chassls - Brakes

5
&
7] ﬁ ~
@
T
% doiz
6. Stap wire
1. Rod clevis pin with 7. Stop washer
washer and cotter pin 8. Piston assembly

2. Lever clevis 9. Piston cup

. Master cylinder plunger 10. Piston return
lock nut

4. Master cylinder plunger 11, Master cylinder

5. Cylinder boot 12. Valve

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

Front shoe (2) and rear shoe (2A) are of dif-
fereat widths on 1963 and later models. Nar-
row shoe must be In rear position and wide
shoe in front position.

Assemble sboes (2) to lower rewrn spring (31, posi-
tion shoe assembly on plate anchor block al bottom
of side cover and install top spring. Short hook is
ingerted in elongaled hole on front shoe. Reassem-
Ble wheel,

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

Raise rear wheel €0 it 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 to center shoes. Slowly turn cam nut clockwise
until wheel turns freely. Repeal process on rear
cam nut {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 2s glven in preceding
paragraphs,

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

It is not necessary to remove master cylinder from
matorycle to remove piston assembly If replace-
ment i required. Remove rear brake rod clevis pin
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DUO-GLIDE

1. Bleeder nipple
8. C

2. Plastic tubing
ner

Figure 2G-6. Bleeding Hydraulic
Brake System

(1) and loosen cylinder plunger lock mut (3). Turnout
lever clevis (2). Pull oul plunger (4) and remove
boot (5), 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 {8) and piston rubber parts for wear,
softening and enlarging. Examine eylinder walls for
seratches and grooves.

ASSEMBLING MASTER CYLINDER (Fig. 2G-§)

Assemble master cyllnder in reverse order of dis-
assembly, If repair kit 18 installed, use all mew
parts, not just those that look worn. Dip all internal
parts in brake fluid before assembly, Replace fluid
and bleed brake system.

HYDRAULIC BRAKE LINE

Inspect hydraulic brake line for leaks and possible
wear at points where tubing contacts motorcycle,
Tubing should be positioned so that it does not fauch
front chain guard at any point. Replace any metal or
Tubber 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 nut
2. Piston rod 4. Plunger
5. Rubber boot

Figure 2G-7. Adjusting Rear

Brake Pedal
sary ta bleed the system ta expell all air, See Fig.
2G5,

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

KOTE

Bleed sidecar line first then motorcyele rear
wheel.

Open bleeder nipple by rofating counterclockwise
about one-half turn. With master eylinder full of
fluid at all times, slowly depress foot pedal re-
peatedly until fluid flows from bleeder nipple free of
air bubbles. Add fluid to master cylinder to bring to
original level, Close bleeder nipple. Do not re-use
fluid unless it i8 elear and free from sediment, If it
is impossible to bleed all air from system, the mas-
ter eylinder check valve is fzulty and a master eyl-
inder repair kit must be installed.

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

When the brake is properly adjusted, the foot pedal
should move freely about 1-1/2 in. before the plunger
(4) contacts piston in master cylinder andhrake takes
offect, 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 (3) and
turning plunger (4] to shorten or lengthen piston push
rod {2) as needed. Tighten lock nut (3.

Revised: 12-62
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SEAT

BEAT POST SPRINGING

Two seal post spring arrangements are available for
each model. A standard spring set 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 set is Indicated
by a letter "D" (Duo-Glide) or an "E" (Servi-Car)
stamped on the upper end of the seat post plunger.
See Fig. 2H-1 for cutaway view of Seat post spring-
ing arrangement. Duo-Glide and Servi-Car assem-
blies have same number of components with following
exceptions: (See Fig, 2H-2.)

Duo-Glide sssembly omits seat post recoil spring
(144) and Incorporates two auxiliary springs {14 and
1.

DISASSEMBLING SEAT POST (Fig. 2H-2)

Remove rod lock nut (1) and washer (2] from bottam

frame seat post tube. Pull back of seat upward
sharply to break loose seat post rod nui (5) at the
base of seat post tube. Unsnap clevis pin spring (3)
and pull out clevis pin (4). Tip seat forward and
list out seat post assembly. Disassemble remaining
parts in order indicated.

INSPECTION AND SERVICE
Wash and air dry all parts, Inspect for broken or "set”
springs. New spring length appears in Fig, 2H-2 list-
ing. Replace seatbar bushings (19) if worn appreciably.
ASSEMBLING SEAT POST (Fig. 2H-2)

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

For correct speing preloading, draw up sprisg ad-

justing nut to compress total visible spring length
te 11 in, for standard 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-Car sets, Lock with
one lock nut (6). Turn on other lock nut. Position
rod nut (5) on rod so boltom 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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1
2,
3,
4
5,
6
T

DUO-GLIDE
SERVI-CAR

&—7

&=
=

a—72
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. Rod lock nut

. Rod lock nut washer
. Clevis pin spring

. Clevis pin

. Seat post rod nut

. Lock nut (2)

. Spring adjusting nut

10
11
12.
13.
14

Cushion spring (5-1/8 in.)
. Guide collar (2)

Cushion spring (2-13/1% in.}

Guide collar (see item 9]

Cushion spring (5-1/8 in.}

Plunger lock nut

Auxiliary spring (2-3/4 in.)
(Duo-Glide anly)

. Seat post recoll spring

(Servi-Car only)
Seal post rod
Awiliary spring (3 in.}
Ausillary spring [2-3/4 n.)
Seat post plunger
Seat bar bushings

Figure following name of part indicates quantily necessary for one 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 fibergliss. There are 3
types of fiberglass material finishes:

L Gel Coat finish: This finlsh is made of 3 special
pigment and blended polyester resin several hou-
sandths of an inch thick.

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

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

The Gel Coat and mokled-in-color finishes require
minimum care and can be kept wew looking by fol-
Lowing these easy maintenance rules:

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

An automotive wax type eleaner containing fine rub-
bing compound is suitsble for removing minor
scratehes and seuffs. Scratches which are not re-
moved by the rubbing compound can be removed by
wet sanding with 400 grit sandpaper. Then wet sand
with 600 grit sandpaper, rebuif and apply wax polish,

Care should be taken not to cut through the gel coat
surface when buffing, A power buffer may be used
wilh care or the surface may be buffed by hand, us-
ing a rubbing compound.

Patch and fill in deep scratehes, scars and small
hreaks,

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

For damage to the gel coat finish, you will need 4
can of Gel Coat of the same color and a small amount
of catalyst. For damsge to the molded-in-color sur-
face, you will need a can of Filler Coat of the same
eolor and i small amount of catalyst, For deeper
holes, breaks, or gouges, you will also need some
fiberglass mal and pre-accelerated polyester restn,
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-accelérated polyester resin are supplied in fi-
bergiass repair kits which are available at most
marine ar automotive supply stores,

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

SURFACE FINISHING

A. GEL COAT TOUCH-UP AND SURFACE REPAIRS

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

Revised: 8-68

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

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

Figure 2J-1. Roughing Damaged Area

3. A small smount of gel coat, the same eolor ag
the finish should be placed in a small can id or on a
piece of cardboard, Use just enough to £l the dam-
aged area. If damdge has penetrated through to
fiberglass material, an equal amount of fibers, which
can be taken from glass mat and stiredded into small
libers, should be mixed with the gel coat - using &
putty knife or flat stick. Add three draps of catalyst
per teaspoon of gel coat using an eye dropper. Be
sure to mix the catalyst thoroughly for maximum
working time. Maximum working time {pot lite) will
be about 15 to 20 minutes at which time it begins to
“gel”. See Figure 2J-2.

4. Fill the scrateh or hole above the surrounding
undamaged area about 1/16", working the material
into the damaged area with the sharp point of a knife.
Be careful to puncture and eliminate any air bubbles
which may oceur. See Flgure 27-3,

NOTE
If fiberglass fibers have not been used in

mixture, skip steps 5 thru 7 and proceed
with step 8.

§. When the patch feels rubbery to touch {10 - 15
minutes), trim the pateh flush with the surface, and
then allow to cure completely (30 - 60 minutes).
Pateh will shrink slightly as it cures, making a de-
pression, See Figure 20-4,

21-1
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Figure 2J-4. Trimming Patch

6. Carefully rough up the bottom and edges of the
depression, using the electric drill with burr attach-
ment, 45 in Step 2. Feather into surrounding gel
coat; do not undereut,

27-2

ALL MODELS

7, Again mix a small amount of gel coat with cat-
alyst - do not use glass fibers. Using your finger or
putty knife, fill the depression with gel coat 1/167
above the surrounding surface.

4. Spread the gel cout level with the surrounding
area and allow to cure (30 - 60 minutes). See Figure
2J-5. Gel coal can be soversd with cellophane, it
desired, to aid in spreading evenly. Remove cello-
ha fler gel coat has cured.

8. Sand the patehed area, using 4 sanding block
with 600-grit wet sandpaper. Finish by buffing wilh
fine rubbing compound such as DuPont 806 and wax-
ing, Weathering will aid to blend touch-up if a Sliakt
color difference can be observed. See Figure 21-6.

Figure 2J-5. Spreading Coat Evenly

Figure 2J-6. Sanding Patch
NOTE

where surface color of part has changed due
to weathering, color match of patch may not
e salisfactory, In this caSe, entire panel
must be sprayed.
Thin Gel eoat with acetone (1 to 1 ratio) and
spray panel, blending sprayed area into a
muius or corner on the part. Use a louch-up

ay gun such as the Binks Model 15, After
341 soat 15 hard, bull and. polish sprayéd area,

B. MOLDED-IN-COLOR SURFACE REPAIRS

This type of damage consists of a scraich, hole or
gouge that is deep enough to slightly penetrate fiber-
glass material.

Repair as follov:

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

Revised: 1-80
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2. Roughen the bottom and sides of the damaged

rea, using & power drill wilh a burr attachment.
Feather the edge surrounding the scrateh or gouge,
belg eareful not to undercut this edge. See Figure
23

3. A small smount of Filler coat, the same color as
the finish should be placed in a smail can id or on a
plece of cardboard, Use just enough to fill the dar-
aged area. Add three drops of catalyst per teaspuon
of Filler coat using an eye dropper. Be sure to mix
the catalyst thoroughly for maximum working time.
Maxinum working time (pot life) will be about 15 to
20 minutes at which time it begins to "gel”.

4. Fill the scratch or hole slightly above the sur-
rounding undamaged area, working the Filler coat
into the damaged area with a putly knife. Be careful
to puncture and eliminate any air bubbles which may
occur. Patch can be covered with cellophane to aid
in spreading evenly (see Figure 21-5). Allow to cure
completely before removing cellophane.

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

NOTE

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

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

[CHING OF HOLES, PUNCTURES AND

I possible, work in
where the' temperature 18 between 70° and 80°F,

shaded spot or in @ building

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

Figure 2J-T. Sawing Out Damaged Area

Rovised: 169

SECTION 2J
Chassis - Fiberglass Body Care and Repair

2. Prepare injured area by cutling back fractured
material to the sound part of the material. A key-
hole or electric saber saw can be used to cut oul the
ragged edges. Sce Figure 2J-7.

Figure 2J-8. Rough Sanding lnside Surface

4. Rough sand the inside surface, using B0-grit dry
saddpaper, feathering back aboul two inches all
thi* hole in the area the patch will touch, See
Figure 2]-

4. Cover a plece of cardboard or aluminum wilh
cellophane and tape it to the outside surface with the
cellophane facing toward the hole.  Aluminum is used
ag backing where contour is present, The aluminum

Flgure 20-9. Taping on Backing

shoukl be shaped the same as the contour, See Fi;
ure 21-9,

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

6. Mix a small amount of pre-aceelerated resin and
catalyst and daub resin on mat, thoroughly wetting it
out. This may be done on a piece of cellophane or
wax paper. See Figure 2J-10.

2J-3
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Chassis - Fiberglass Body Care and Repair

Figure 2J-10, Applying Resin to Mat

NOTE

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

7. Lay pateh over hole, cover with cellophane and
squeegee out air bubbles, Allaw one to twa haurs to
cure, then remove cellophans. See Figure 2J-11,

Figure 2J-11, Squeegeeing Patch

E. After the patch is cured, rémove the cardboard
from the putside of the hole and rough sand outside
surface, feathering the edge of the hole, See Figure
2312,

5. Mask area with tape and paper to protect the
surrounding surface; then repeat B Steps 5, 6, 7, and

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

8, applying patches to cutside surface until enough
niaterial has been laminated to re-establish the orig-
inal thickpess of the section,

10, Allow the patch to cure avernight; then sand with
dry 80-prit paper on power sander, Smooth the
patch and blend it with surrounding surface. I air
pockets are present, puncture and fll with eatalyzed
resin. Let cure and re-sand, See Figure 2J-13.

Figure 21-13, Blending Patch with Sander

11. Mix gel coat cr filler eoat with catalyst. Work
Gel Coat into patch with fingers. See Figure 24-14.
Filler Coat should be filled Into patch with = putty
knife.

12, Patch can be covered with cellophane to aid in
spreading evenly (see Figure 21-5). Allow to cure
completely hefore removing cellophane.

Revised: 11-85
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Chassis - Fiberglass Body Care and Repair

Figure 2J-15. Buffing Finish

Flgure 23-14. Working Gel Coat inta Patch Where surface color of part has changed due
to weathering, color mateh of pateh may not

13. Sand the patch with 220-grit wet sandpaper; then be satisfactory. In this case, entire panel

use 600-grit for finish sanding. On painted type sur- must be sprayed,
face, paint can be applied al this time. Buff with
polishing compound and wax, Thin Gel coat with acetone (1 to 1 ratio) and

spray panel, blending sprayed arves into

NOTE vadius or corner on the part. Use a touch-up
spray qun such as the Binks Model 15. After
On Gel Coat finish, it may be pecessary to Gel coal is hard, buff and polish sprayedarea.
repeat Steps 12 and 13 1o insure a smoath,
even gel coat surface. See Figure 2J-15, Heat lamps may be used if working eondi-
tions are cold, CAUTION: Do not place lamp
For large areas the gel coal can also be bull closer than 14 inches to surface or the
sprayed. resin may blister.

Revised: 1-68 2)-5






SERVICE
SECTION 2T

94557-55 COMPENSATING SPROCKET SHAFT
G NUT WRENCH

Fin spanner wremch for com-
pensating sprocket shaft nut.

94619-35 WHEEL LUG WRENCH

| Tool for recessed hex head
wheel lug screws,

$4630-67 WHEEL HUB BEARING LOCKNUT
WRENCH

Fits slatted type lockmuts.

94661-3¢ SPOKE NIPPLE WRENCH

For large wheel spoke nipples
\ (284" across flats),
s
r N
=2

94700-52B REAR SHOCK SPANNER WRENCH

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,

95000-28A WHEEL TRUING STAND

Adjustable stand for truing

spoked wheels, Includes
arbor,
96515-304  Arbor for

wheels of all madels.
(Can be used to convert
old stand 95500-20).

95522-68 Arbor collar for
1968 and later Electra-
Glide wheel (brake side).

Used to rivet rear

k sp)nrk?l to brake sheil.

et consists of riveting

R {l’ bluﬂli rivet punch, rivet

= set, adapter and support
fange.

spring

95020-66 REAR CHAIN CONNECTING LINK PRESS
N TOOL

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

95675-56 BRAKE PEDAL LOCKING TOOL

Used to lock rear brake pedal

in depressed position when

~~  disassembling wheel from mo-
toreyele,

INTERNAL LOCK RING PLIERS
Special pliers for removing and

= x replacing retaining rings.

=S 96215-49 small,

96216-49 Large.
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Electra-Glide.

06218-50 FRAME HEAD BEARING ADJUSTING
CONE, AND LOCK NUT WRENCH

Fits head cone lock nul and
head bearing adjusting cone.

96245-51 FORK STEM AND CROSS MEMBER
ALIGNING GAGE

Used with fork tube straighten-
ing blocks (96246-50) when fork
stem is being all

96246-50 FORK TUBE STRAIGHTENING BLOCK

Three recommended for

use to support fork
tubes while straighten-
ing on an arbor press.

96250-50 FORK SLIDER OIL SEAL DRIVER

Used to install fork slider oil
seal.

96254-50 FORK SLIDER BUSHING TOOLS FOR
HYDRA-GLIDE FORK

Complete set of tools consists.
of Fork Slider Bushing Puller
(1), Bushing Driver (2)
Bushing Reamer (3) with long
and short pilots, Tools used
to remove worn fork slider
bushings, install new parts and
ream to size.

96508-40 BEMDING BAR

0:} < Used for strajghtening handle-

bar, forks and frames, Hooks

S on tubes for applying bending
leverage.

96810-53 MOTORCYCLE SHOP STAND

Used to support motereyele on
shop or showroom fioor to
provide sturdy support. Lotk
bar with curved end slips
through  motorcyele  frame
cross tube below transmission,
Operating bar fits into socket
on either side providing lever-
age to ralse or lower motor-
cle rear end.

97010-52A REAR SHOCK ABSORBER TOOL
Compresses rear sghock ab-
sorber for disassembly or as-
=1 sembly. Hoids shock absorber

3= spring in compression while
“:"\r. parts are disassembled.

97018-52A4 Block only for 1967
a

$7280-60 BRAKE DRUM TURNING ARBOR

Used for refinishing brake
friction surface when doing a
brake lining job. Fiis between
lathe centers. Brake drum
mounts to arbor, with same
bolts used lo fasten drum 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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servicE

ENGINE 3

GENERAL A

SECTION 3A GENERAL
GENERAL
ENGINE SPECIFICATIONS TAPPETS (3D)
VALVES (3B) Guide fit 002 tight - .002 loase
Fit in guide 001 - 002 In. loose
Fit in guide (EX) 004 - 006 in, Roller fit . - 0005 - .001 in,
Fit in guide (IN) 002 - 004 in. Roller end clearance . .008 - 010 in,
Spring (FL)
(Cuter) ..... 55 - 85 1bs. at 1-13/32 in, (closed) GEARCASE ($D)
110 - 120 Ibs. at 1-1/16 in. (open)
Free length . . 1-13/16 in. Timer gear end play. . . . . 003 - -007 in.
{anez). . . . . 25 -85 hs. at 100/ in. [closed]  Talar goar ened play |
70 - 80 Ibs. at 39,’52 in. {open) Breather gear end play o
Fron longth o o oivisin e v ens i 1-15/32 in. Cam gear shaft in bushing . . .
Cam gear shaft in bea:‘lug
Spring ( Cam gear end play
(Outer) . . . .. Intermediate and idler gear

105 - 116 lbs. at 1-3/8 in. (closed)
180 - 180 Ibs. at 1 m {upsn)

Free length .

{inner) .. .. 20 - 30 bz, at 1-3/18 m [ciusedl
10 - 80 1bs. at 51/84 in. (open)
Pro¢ 1B s ioy v s s nrrnrrans 1-25/64 in.

Tappet adjustment .. .. Hydraulic tappet unit com-
pressed 1/8 in. from fully

extended pasition.
ROCKER ARM (38)

L0005 - 002 in. loose
- .025 in.

Fit in bushing
End clearance

PISTON (3C)

Fit in cylinder
Ring gap .
Compression ring sma learance
il ring side clearanc

Plstonpin fit. ........

001 - 002 in. loose
++ 010 - 020 in.
004 = .005 in.

003 - 005 in.
ght hand press af 70° F.

CONNECTING ROD (3C)
Piston pin fit
End play between flywheels
Fit on crankpin
(1959 & earlier)
(1960 & later) .

0008 - .0012 in. loose
008 - 010 in,

001 - .0015 in. loose
0006 = .001 in. loose

OIL PUMP PRESSURE
(3D}

(90 MPH) 35 Ibs./sq. in.

IGNITION TIMING (3D)
Breaker poltc aduing 020 in. gap
50°% 2000 BPM)
8 BTC (1 84 1 it

mmlicm ming (Refarded) .

-C.)

(Automatic Advance) . . . .. 35° BTC (1/15 e helos
Piston T.C.)

Spark plug gap setting. . ... ... 025 to 030 in.

Revised: 3-89

on ahaite s L e
Oil pump drive shatt
(erdnkease bushing). . ... ... .

001 - 0015 in,
0008 - .0012 in.

FLYWHEEL ASSEMBLY (3E)

Gear shaft nut torque . , .
Sprocket shaft wut torque
Crank pin ruts torque .
Runout {flywheels) . . .
Runout {mainshatts) . .

- 100 ft.-lbs.
Ibs.

in, maximum at rim
+001 in. mazimum

SPROCKET SHAFT BEARING (3E)

« . .DULS - .0035 in, press
. 0002 - 0015 in. press
. 0005 - 006 in,

Cup fit in crankease .
Cone fit on shaft. .
End play

PINION SHAFT BEARINGS (3E)

Roller bearing fit . .
Cover bushing fit . . .

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. It has three major companent
assemblies: cylinder, crankease and gearcase,

Cylinder assemblies include cylinder head, vaives,
rocker arms and piston.
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
crankease. The built-up crankshaft consists of an
off-center crank pin interposed between two counter-
weighted flywheels Which rotate on two end shalts
(pinion and sprocket shafts) supported by ani-
friction roller bearings. The lower end of the rear
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Figure 3A-1, Engine Cutaway {1967 Model Shown)
3A-2 Revised:  9-86




jer comnecting rod ig forked to fil around the
single-end front eylinder eonnecting rod, allowing
single connecting rod-crankpin connection ta the

reel.

Flywheel rotation Is clockwise {vie ine from
right side). Using the front cylinder firing position
as 2 starting point, the rear cylinder fires at 315 de-
grees rotation (360 degrees minus the 45 degrees be-
tween cylinders). The front fires in an additional
405 degrees (360 degrees plus the 45 degrees be-
tween cylinders), completing the 720 degrees of fly-
wheel rotation necessary for the four piston strakes,

gearcase is located on the right side of the
crankcase and houses @ gear train which operates
and times the valves, ignition and crankcase breather.
The generator is also driven from the gear train,
The rotary crankease 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 oil in
the lubrication system.

A single cam shaft with four cam lobes is gear
driven. The engine valves are opened and closed
through the mechanical linkage of tappsts, push rods
and racker arms. Tappets serve lo transmit the cam
action to the valve linkage. Hydraulic lifters in-
stalled in the tappets automatically compensite for
heat expansion to maintain a no-lash fit of parts.
Valve and breather timing are obtained by meshing
gearcase gears with timing marks aligned,

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

Igntion spark on 1960 and earlier Models and on 1965
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 narraw lobe times the
front eylinder: The wide lobe limes the vear cyl-
inder. Both spavk plugs fire each crankshafl rev-
olution, Howover, the spark in one cylinder oecurs
ineffectually during its exhaust stroke.

Ignition spark on 1961 to 1864 Models is produced
by operation of separate circuit breaker points and
ignition coils for each spark plug. The breaking of

SECTION 34
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each set of breaker points by a single-lobe cam on
the timer shaft delermines the spark fiming. The
single lobe cain opens the breaker points individually
firing alternate cylinders every erankshaft revolu-
tion. The front cylinder breaker points (stamped
“F" on civeuit breaker base) fire the front eylinder
and the rear breaker points fire the rear cylinder.

Most other enginé components function similar to
usual lnternal combustion engine design. For fur-
ther description of part function, see pertinent man-
ual sections.

LUBRICATION

The engine is lubricated 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 oil at all times,

Oil consumption varies from 250 to 500 miles per
quart depending on nature of service, solo or
sidecar, {ast 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. If 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 the oil level is about one inch from top. Do not
fill above this level. The tank needs some air space.
Tighten the cap securely to prevent leakage.

Change oil in new cngine after first 500 and 1,000
miles, and at about 2,000 mile intervals thereafter,
Completely drain oil tank of used oil and refill with
fresh oil. "It service is extremely hard, hot, on dusty
roads or in competition, drain and refill at shorter
intervals, Draining should be done whi t.
It is not necessary to drain the crankcase for it does
not accumulate more than about 5 oz. of oil at any
time. At the time of the first oil change, and along
with at least eévery second oil change thereafter,
thoroughly flush and clean out tank with kerosene ta
remove any sediment and sludge that may have ac-
cunulated.

KEY FOR FIGURE 3A-1
1. Racker arm 16. Hydraulic lifter 32, Chain oll return
2. Rocker arm shaft 17, Intermediate gear 33, Oil pressure switeh
3. Carburetor insulator 1B. Tappet and roller assembly 34, Crankease
4. Engine mounting bracket 19, Blaion gear 35. Flywheel
5. Oil line 20, Cam gear 36. Crankpin
6, Carburetor 21. Breather gear 37. Connecting rod roller bearing
7. Rocker arm cover 22, Breather screen 38, Connecting rad
8. Cylinder head 23. Chain oiler sorew 39. Piston
8. Push rod cover keeper 24. By-pass valve 40, Cylinder
10, Push rod 25. Oil feed pump drive gears 41, Overhead oil line
11. Push rod cover 28. Oil scavenger drive gears 42, Exhaust port
12. Circuil breaker (timer) 27, Oil feed nipple 43, Exhaust valve seat
13. Clam 28. Oil pump cover 44. Exhaust valve
14, Generator drive gear 29, Qil return nipple 45, Exhaust valve guide
Tdler gear 30. Check valve 46, Valve spring
31. Breather gutlet
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WINTER LUBRICATION

Combustion in any enging generates water vapor.
When starting and warming up in cold weather, es-
pectally in freezing or cald weather. the vapor that
gets into the crankease condenses to water before the
Crankease (s kot enough Lo exhaust the vapor through
the cutside breather. If engine is run often enough to
get the crankease thoroughly warmed up, most of this
water is again veporized and blown out through the
breather. A moderately driven engine, making short
runs and seldom zllowed to thoroughly warm up, will
aceumulaty increasing amounts of water in the oil
tank, This vwater will, in {reezing weather, become
slush or ice and if allowed to accumulate, will block
oil lines and damage the engine. Water mixed with
cil for some time forms sludge that is harmiul to the
engine and causes rapid wear of various working
parts. In winter the oll should be changed more often
than in normal weather. Any engine used for short
runs, particularly in commercial service, must have
oil changed frequently and Lank thoroughly flushed to
remove water and sludge, befare new oil is put in
tank. The farther below freezing the lemperature
draps, the sharter the oil change interval should be.

CHANGING OIL

Run engine wntil it is fully warm. Block motorcycle
upright or tilted to right at a slight angle. Remove
oil tank plug from bollom of tank at right rear cor-
ner. Allow all ofl to drain. Replace plug. Pour a
quart of kerosene Into tank and agitate by racking
motoreyele from side to side, Remove plug and

W drain. Replace plug and fill with recommended grade
oil as follo

Use Adr Temperature
Harley-Davidson| Use |  (Cold Engine Startin
il Grad| Conitiams)

Medium Heavy | 15 Above 40°F

Special Light | 58 Below

40°F
Hegular Heavy | 105 [Severe operating conditions
at high air temperatures.

Qld ol may be removed using a suctlon gun through
filler hole and flushéd by squirting kerosene into tank
from a gun.

OIL PRESSURE SIGNAL LIGHT

The oil & , located above ignition switch on
lnau—umm pane: h|d1rzlﬁa oil eirculation.

If the oil signal light fails to go off at speeds above
idling, it is usually due to low or a diluted ofl supply.
In freezing weather the oil feed pipe may elog with
ice and sludge, préventing circulation of oll, A
groundsd oil signal switch wire, faulty signal switch,
or trovble with ol pump will also cause the light to
stay on. If the oil signal light fails to go oif, always
checi the oil supply first. Then, if oil supply is nor-
mmal, look inside the ol tank lo determine if ail re-
turns to the tank from the oil return pipe cutlet lo-
cated at front of oll tank near filler hole when the en-
gine i running. If it is returning to the tank there is
some circulation, and enginé may be run 3 short dis-
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tance if necessary. If no oil returns, shut off engine
until trouble is lacated and corrected.

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

Fill oil tank with Harley-Davidson 75 oil. Discon-
nect il pressure switch wire at top of switch and re-
move switch. Install Oil Pressure Gauge, Part No.
9B921-52, Atisch gauge bracket 1o motorcycle and
road run or simulate road running until engine is
completely warmed. A full operating temperature is
essential for accuraie 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
pounds.

OIL FILTER (EXTERNAL}

If motorcyele is equipped with an oil filter, thor-
oughly wash the filter element in clean gasoline or
solvent at leasl once every 2,000 miles when the en-
gine oll ls changed. Blow oul element with com-
pressed air before installing.

To remove the filter element, take off acorn nut, fi-
ber washer and cup, Remove element retaining muts
and metal element retainer. Then pull element off
stud. I upper metal retainer (retainer with five
holes In It for oil passage] comes off with the
element, make sure that it is reinstalled as the upper
retainer when replacing the element.

Replace filter element every 5,000 miles.

QIL FILTER (OIL TANK]

The tank is equipped with a large wouth filler open-
ing and a screw cover with ofl filter attached.

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

SERVICING OIL TANK CAP AND FILLER OPENING,
To disassembie, follow order shown in Fig. 3A-2.
Assembly is reverse orderof disassembly. Clean and
inspect all parls. Replace any that ave worn or
damaged.

I oil leak should occur imween the tank cap and the
filler opening, asket in serviceable
condition, check the hp nl Lh(‘ filler opening. A cap
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Filter clip

L4

Cap seal washer

=

. Filter element

ilter lower retainer
5. Cup spring

6. Cup seal

7. Cup

£. 0" ring

9. Dipstick and valve assembly
10. Cap gasket

11. Cap cotter pin

12. Cap screw

13. Cap washer

4. Cap nut

cap top

Figure 3A-2. Oil Tank Filter - Exploded View

drawn toa tight will bend the lip of the filler opening
resulling in an imparfect seal between gasket and lip.

Drain oil from tank, Using a mallet as a driver and
a block of wooil 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
refilling,

ELECTRA-GLIDE ENGINE OILING AND BREATHER
SYSTEM (Fig. 34-8, 34-4 and 4A-4A)

L. Gravity feed from tank to feed pump.
2. Feed (pressure) section of oil pump.
3. Check valve prevents gravity oil drainage from

tank to engine. Builds up oil pressure to operate ofl
nal switch

. il pressure regulating valve limits maximum
pressure. Surplus ofl is dumped back into gearcase

Revised: 5-66

5. Oil is forced through pinion gear shaft to lubri-
cate lower connecting rod bearings from which ofl
splashes to cylinder walls, piston, piston pin and
main bearings.

6. 0il is forced through passages or external oil
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, oil supply is filtored through oil
sereen (BA).

7. Front chain oil. Oil is bled from by-pass oil
for fromt chain lubrication. On 1964 and earlier
models, chain oiler serew on pump is adjustable,

8. 0il drains from cylinder rocker housing through
passage in each eylinder, then flows through hole in
the base of each cylinder, lubricating cylinder walls,
pisten, piston rings and main bearings.
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Figure 3A-3. Electra-Glide Lubrication System
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Figure 3A-4, 1963 to 1965 Oil Fead Pressure System
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Figure 34-44, 1065 and Earlier Oil Scavenger System
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9. Oil Hows from the vocker arm bearings through
push rod covers into the gearcase compartment, lu-
bricating push rods and tappets.

10, Rotary breather walve is timed to open on the
downward stroke of pistons, allowing crankease ex-
haust alr pressure to expel Seavenge oil from crank-
case breather ofl trap into gearcase. Breather valve
closes on upward stroke of plstons, creating vacuum
in crankease

During this interval, the small ports in breather
walve line up with passage in crankease, Oil is then
retrieved through passage by vacuum from breather
oil trap in crankease, and {on 1965 model} from front
ehain compartment.

11, Oil blown and drained inte timing gearease (steps
4, & and 9}, lubricates gencrator drive gear, timing
gears and goar shaft bearings,

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

18, Seavenge (return) section of oil pump.
14, Engine oil return to tank.

Exhaust air baffle and transfer passage to
'hre'uher oll teap,

16. Breather oil trap with sereen.
17. 0il transfer passage to breather valve.

rankease exhaust air escapes from gearcase
thwugh outside breather tube on 1965 and later
model. Air exhausts to front chain guard on earlier

19. Return line from chain housing (1965 and later).
20. Vent line to oil tank and chain housing.

21. Rear chain oiler.

22, Pressurc switch fitting.

ENGINE REPAIR PROCEDURE
GENERAL

When an engine needs repair, it is not always possi-
ble to definitely determine beforchand whether the
engine can be repaired by disassembling only cyl-
inders and heads, only gearcase; or whether eng’i\lc
must be pletely for

tion repair,
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Usvally, only upper-end repair is needed and it is
recommended procedure to fivst strip motorcycle for
cylindér head, eylinder and piston repair as de-
seribed in "Stripping Motoreyele for Engine Repair,”
steps 1 through 10.

After disassembling cylinder head and cylinder it
may be found that lower end repair is necessary.
This requires removal of engine crankease from
frame as described in steps 10 through 20 in “Strip-
ping Motoreyele 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
¢hassis before starting disassembly as described in
steps 1 through 20 of "Stripping Motareycie for En-
gine Rep:

Symptoms indicating a need for engine rep
often misleading, but generally if more than one
symptom is present, possible symptom causes ean be
narrowed down to make at Jeast a partial trouble di-
agnosis. An above pormal comsumption of oil, for
example, could be caused by several mechanieal
faults {see “Lacating Operating Troubles,” Section
D). But when accompanied by a blue-gray smoke
from the exhaust, and when low compression is pre-
sent, it indicates the rings need replacing. Low
COMPression by itself, however, indicates improperly
seated valves, not worn rings.

A noisy engine is usually caused by laose bearings.
Main beavings are generally more durable than r
bearings or bushings so the latter should be sus-
pected first, Cerfain "knocking noises may be
caused by loose bearings, others by piston slap, 2
condition where piston or cylinder or both are worn
out of round and loose fitting, allowing the piston ta
slap from frant to rear of cylinder as it maves up
and d

Most frequently, valves, rings, pins, bushings and
bearings peed attention at about the same time, If
the. symploms tan be narrowsd domn through the
process of elimination to inaeate any ane ‘of the
above components is worn, it Is best to give atten-
tion to all of the cylinder uem and cylinder parts.

STRIPPING MOTORCYCLE FOR ENGINE REPAIR

Use the following procedure to strip the motorcyele
for cithér cylinder head and cylinder removal for
repair with engine in chassis, or for engine removal
{or complete overhaul,

1. To remove instrument cover lake out mounting
base center serew and pry off cover side plate e
cated at trip mileage set screw.

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

4. Disconneet fuel lines and interconnecting line
{rom tanks, and drain into a proper container. Gaso-
line may be pumped out through tank filler opening
before disconneoting pipes,
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4. Remove upper and lower bolts at the tront and the
W stud nuts belween the gasoling tanks at the rear,
Remor nks, On tank attached hand shift models,
remove shift lever bottom bolts so shift 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,

6. Remove spark plugs to avoid damaging. Discon-
néot ground wire at battery.,

7. On 1864 and earlier models, turn out center scraw
and remove horn power pack cover, Disconnect two
wires from horn power pack, Remove two bolts
mounting horn power pack to bracket. Loosen horn
trumpet nut and turn horn power pack off trumpst.

Remove earburetor intake manifold clamps.
B, Remove air cleaner cover, filter element, four
rom

bolts, lock washers and air cleaner back plate
carburetor body.

9. Disconnect throttle and choke controls from car-
burstor. Disconnect fuel and vent lines. Disconnect
carburetor support brackst and remove carburetor.

10. On 1064 and earlier models, remoye horn trum-
pet mounting bolt and horn trumpet. Disconnect ex-
haust pipes from eylinder head ports. Remeve regu-
lator mounting serews and move regulator away.
It Is not necessary to disconnect wires from regu-
lator.

At this stage, the oylinder heads and eylinders may
be Temaved.

remove engine erankcase or complete engine,
continue stripping motoreyele as follows:

11, Remove left footrest and chain guard cover. If
ractoreyele is equipped with compensating sprocket,
use Compensating Sprocket Shaft Nut Wreach, Part
No, 94557-55, to remove ecompensating spracket
shalt mut. 1f not oquipped with compensating
sprocket, use 1-3/8 inch socket or box wrenth to
remove nut. Loosen nub by striking wrench handle
several sharp blows with hammer.

©n 1965 and later models, ramove chain adjuster
mounting bolt and large brass starter shaft thrust
washer,

Remave push rod adjusting screw lock nut (hut on
center screw on clutch sprocket), slip washer (any
metal washer about 1-3/4 in. in diameter with 3/B
in. hole) over push rod adjusting serew and replace
lock nut, Remove three spring tension adjusting nuts
and puil clutch outer dise and spring eollar assembly
off clutch drive hub pins. Move clutoh sprocket and
mctor sprocket out and remove from shalts.

13, Remave three bolts, attaching ehain cover at en-
ing sprocket shalt,

3A-10

DUQ-GLIDE

On 1965 and later models, loosen the 5 transmission
base mounting nuts, Remove the 4 inner ehain guard
to transmission attaching bolts. Remove clutch hub
uslng Clutch Hub Nut Wrench Part No. 4643-41 and
Cluteh Hub Puller, Part No. 95960-41A. Remove
shaft key. Remove the 2 inner chain guard w<d nuts
which attach to starter housing. Remove wire from
solenoid. Pull inner chain guard from mainshatt
using Puller Part No. 95950-41A which has 4 screws
to fit tapped holes in chain housing. Remove chain
oiler hose at oil pump. Remove other hoses from
connections at back of chain housing.

18. Disconnect timer wiré at coil. Discoanect wives
from gemerator. Disconnect wire from oil pressure
switch,

15, Drain oil tank and remaove il lines from oil
pump, On 1965 and later models, remove crankease
reather pipe.

16, Remove footboard rear stud nut from inside of
irame member and front footboard mounting stud
Bolts from brake master eylinder by removing mut
and lock wasber on back side. Remove brake mas-
ter eylinder attaching stud bolt which passes throwgh
master cylinder and frame with a lock washer and

ack slde of frame member. Remove brake
master eylinder sideplate bolt located behind master
eylinder plunger boot. Master cylinder and sideplate
assembly i3 free to swing down away from engine
erankcase,

17. Remove exhaust system.

19, On 1984 and earlier models, remove spark ad-
wanee control wire at eircuit breaker. Remove twa
rear screws from horn trumpet bracket and slip
out spark advance control wire,

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

Assembly is essentially the reverse order of disas-
sembly.

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

NOTE
Leave transmission base mounting nuts loose
until engine and transmission are seeured (o
chain housing,

IMPORTANT
After assembly, ehain housing must be air
tght, Vacuum in chaln housing can be
checked with Vacuum Gage Part Ko, 96950-68
and should be 12 in, water or more at 1500
RPM. A lower reading than this indicates
an air leak into chain housing at gasket, sole-
noid, starter shaft or hoses.
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CYLINDER HEAD

REMOVING CYLINDER HEAD ASSEMBLY
1866 and Later (Fig. 9B-1)

Before removing cylinder head assembly, strip mo-
toreyele as described in "Stripping Motoreycle For
Engine Repair,” Section 3A, Free carburetor and
manifold assembly fram motorcycle by removing two
manifold clamps and earburetor support bracket nut
at crankease.

Discomect overhead ail feed (1) and cylinder
Intereonnecting ofl line (1C) at fittings.

Remove spring cap retainers 4A on push rod covers
by prying down on cover spring cap with screwdriver
wedged between cylinder cooling fins and pulling
spring cap retainers out.

Remove five head bolts and washers (2) from cach
head. Lift eylinder head enough to slip out push reds
{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 Earlier (Fig. 3B-1A)

Disconnect overhead ofl feed Line (1) at fittings (1863
and later). Remove spring cap retainers 44 on push
ved covers by prying down on cover spring cap with
screwdriver wedged between cylinder coaling fins
and pulling spring cap retainers out,

Hemove five head bolts and washers (2) from each
head. Lift cylinder head enough to siip out push
rods (3) and push rod covers (4). Remove oplinder
head (8), Remove cylinder head gasket (6). Mark
push rods so thal they will be reassembled in same
position.

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

Free the rocker arm cover (9] from cylinder head by
removing stud nuts (7). Before further disassembly,
carefully check the ror.ker avin pads and hall sockets
for pitiing and exce Also, check the
rockir am shaft (L2 for appresioble end play,

Remove rocker arm shaft screw and "0" ring (13),
acorn nul and washer {10), Discard shaft screw "O"
ring. Tap rocker arm shaft {12) from caver and re-
move rocker arm (15) and spacer (11). Mark rockes
arm shaft and arm manner so all parts may
be returned to respective locations during assembly,
Roeker arms are not interchangeable

Compress valve springs using Valve Spring Com-
pressor, Part No. 86600-36, and vemove valve keys
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(18] from ends of valve stems as shown in Fig. 3B-2.
Mark keys to identify lhem with their respective
valves. Remove valve 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; thorefare, before remoy-
ing, mark them in some manner to Identify them with
front and rear cylinder head.

1985 and Earlier (Fig. 3B-14)

Remove the 12 eover reinforeing serews (1) and lift
off reinforcing ring (8), rocker arm cover (9} and
cover gasket (11). Cover pad (10) is cementad inside
cover and needs no attention if In serviceable condi-
tion,

Turn off the eight rocker arm bearing stud nuts (12),
and lift intake valve oiler (13) off studs. Remove
rocker arm bearing halves {14 and 16) with rocker
arms (18]

Remave exhaust valve stem pads (17) (if used), Com-
press valve springs with Valve Spring Compressor,
Part No. 96600-38, as shown in Fig. 3B-2. Remove
valve key halves (18),

Remove upper valve spring collar (19), outer valve
spring (20) and inner valve spring (21) and lower
spring collar (22). Slip valves (23) out of valve
guides in head.

Do not interchange valves, rocker arms or rocker
arm_ bearing halve her procéss parts sepa-
rately or mark them in some manner so they may be
returned to their respeetive positions.

CLEANING AND INSPECTION

Clean outside of cylinder head with a wire brush.
Serape carbon from head, top of eylinder, top of
bore above ring path, and inlet and exhaust valve
ports. When seraping carbon, he careful lo aveid
seratching or nicking eylinder head and eylinder

joint faces or bore. Blow off loosened carbon or
dirt with compressed air.

Wash all parts in Harley-Davidson "Gunk Hydeo-
Seal". Blow out oil passages in head. Be sure they
are free of sludge and carbon particles. Remove
loosened carbon from valve head and stem with a
wire wheel, Never use a file or other hardened tool
that will scratch or mick valve. Polish valve stem
with very fine emery cloth or sleel wool. Check
valve stem for excessive wear.

Valve head should have a seating surface abont
1/16 in. wide, 51

n
White er light buff
carbon indicales excessive heat and burning.
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1. Overhead oil feed line
14, Feed Line nut (3)

1B. Feed line rubber sleeve (3)

1C. Cylinder interconnecting oil line
Head bolt and washer (5}

Push red (2)

Push rod cover (2)

A. Spring oap retainer (2)

Cylinder head

Cylinder head gasket

Rocker housing nut and washer (5)
01l feed line nipple

Recker arm housing

Boppspesss

Rocker arm spacer (2)
Rocker arm shaft (2)

Rocker arm shaft acorn nut and washer

Reeker arm shaft serew and O-ring

h

Rocker arm bushing (4}

Rocker arm (2)

Valve seat insevt (one exhaust,
one intake}

Rocker housing stud (8)

Valve key (2}

Upper valve spring collar (2)

Ouler valve spring (2)

Tnner valve spring (2}

Lower spring collar (2)

Valve {one exhaust, ane intake)

Valve gulde (one exhaust, one
intake)

Valve guide gasket (2)

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

3B-2

Figure 3B-1, 1866 and Later Cylinder Head - Exploded View
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Overhead oil feed line (1963)
Feed line nut

Feed Line rubber sleeve (3] -
Head bolt and washer {5) £l 3
Push rod (2) 23I__‘/, &z
2
3

CEET

Push rod cover (2)
. Spring ¢ap retainer
Cylinder head o
Crlinder head gasket
Cover reinfarcing screw (12) -
Cover reinforging ring
8. Rocker arm cover 4A
10, Cover pad ( ‘\/
1L Cover gasket
12. Rotker arm bearing stud nut (8) \
13 Intake valve oiler
14. Rotker arm bearing top half (2) \ Fi)

15. Rocker arm (2) a
16. Rocker arm bearing bottom half (2) )\ -
4

L

17.  Exhaust valve stem pad (early models)

18, Valve key (2)

19, Upper valve spring collar (2)

20, Outer valve spring {2) \

2l. 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 b

necessary for one complete assenibly.

Figure 3B-14. 1965 and Earlier Cylinder Head - Exploded View

Issued: 10-65
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Valve scats are also sublect 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. 94830-47,
and cheek for wear and valve stem clearance,

Inspect valve springs for broken or diseolored coils.
Check free length or check tension of each spring.
If a spring is more than 1/8 in. shorter than a new
spring, or tension shows spring to be below low limit
new spring, replace it with a new spring.
Chepk valve spring compression with valve spring
tester against tolerances shown in “Engine Speeifica-
tions," Section 3A.

El

Examine push rmjs. vartionlarly ihe ball ends. Re-
place any rods nt, worn, discolored or
broken. Check cup oF it of Foclioy. s B ks
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 ar pitting,
dress on a grinder, maintaining original curve. If
possible, compare with a new unit during this opera=
tion to insure a correctly contoured surface.

Carefully check the rocker arm and shaft for wear
Replace rocker arm bushings if shaft is over 002 in.
loose in bushings, as described in "Repairing Rocker
Arms and Dearings.”

REPAIRING ROCKER ARMS AND BEARINGS
1968 and Later

To replace worn bushings (14), press or drive them
from rocker arm. If bushing is diificult to remove,
insert a tap (5/8-11 thread) into bushing. From op=-
posite side of rocker arm, drift out bushing and tap.
Press or drive replacement bushing into rocker arm,
Rush with arm end, oil hole correctly aligned and
split portion of bushing towards the top of arm.

3B-2B
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Line ream new bushings with Harley-Davidson
reamer tool, Part No, 94B04-57.

1965 and Earlier

Assemble racker arms and bearings on head (dry).
Check rocker arm clearance in bearing. If rocker
arm fit in bearing is greater than .002 in., repair
bearings that are otherwise serviceable as follows:
Remove locating dawel pins from bearing covers and
sand matehing faces of top and bottom rocker arm
bearing halves on a sheet of emery cloth laid on a
fairly true firm surface. Sand both halves an equal
amount, Wash parts and assemble (with dowel ping)
to cylinder head, but omit rocker aym. Line veam
hole in bearing with a standard 7/8 in. repmer. Dis-
agssemble, wash parts and reassemble, ineluding
rocker arm. Cheek fit and repeat sanding and ream-
ing procedure until desired tolerance filting is
ached, Rocker arms must be free in bearings or
hydram.ic lifters will not fill with oil. Always strike
edges of rocker heanngs a medium blow to align
parts before checking £

REPLACING VALVE GUIDES

Replacing valve guides if necessary, must be done
before valve seat and fa ground since the
valve stem hole in valve, guide is the basis from
which all face and seat grinding is done. Valve
stem-valve guide n.lnmm.e is as follows:  Exhaust
. loose; intake valves, .002
I, € 008 1. looss, 1t valve Stems andfor kuldes
are worn to exceed the maximum tolerances by more
than .002 in., new parts must be installed

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

New valve guides are reamed to correct size. How-
ever, when guides are pressed into cylinder heads,
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Engine - Cylinder Head

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. 54830-47,

It is of prime importance that valve guides fit tightly
in cylinder heads, or valves may not seat properly.
If original guide or new standard guide is not a tight
press fit, an oversize guide must be installed, Over-
size guides can be obtained .001 in. 1o .006 in. over-
aize,

REPLACING VALVE SEATS

After installing valve guides, valve seats must be
vefaced to true them with guides,

I valves have been reseated several times, valve
seats may have become too wide and/or valve may be
seating {tsell too deeply in head. When valve seat
becomes wider than 1/16 in. {see Fig. 3B-3) valve
seat. rellef must be counterbored or ground to reduce
seat to 1/16 in. Counterbore dimensions are shown,
Taols 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 through guide excess of
maximum shown valve seat inserts must he replaced.

A special gage is available under Part No, 96480-59A
which 15 used to measure this dimensicn. The tool
consists of gage valves and gage which is placed
the valve stem as shown, If top end of gage
valve slem is between steps on gage, the valve seal
location is satisfactory.
1066 and later inserts are pressed-in and cylinder
heads may be returned {o the factory for replace-
ment with new inserts.

Revised: §-67
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Figure 3B-!

. Valve Seal Tolerances

1985 and earlier cylinder heads, having cast-in fn-
serts, may be returned to factory through authorized
Harley-Davidson dealor for valve seal insert re-
placement. Heads are bored out to remove ald seats,
and new seats are pressed into place.

5/32 in. oversize sorvice valve, Part No. 16082-60,

sailable for replacement of standard size, 1965
and earlier, intake and exhaust valves which are
seating too deeply. A new valve seat must be cut in
the old valve seat insert with boring or grinding
toals according to instructions which come wi
service valve,

GRINDING VALVE FACES AND SEATS

Valve seat grinding lools and fixtures are available
commercially. Grind and seat each valve in same
port from which it was disassembled,

Valve face angle is 45° for both intake and exhaust
wvalves, and valve refacing grinder must be adjusted
exactly to this angle. It is important to not remove
any more metal than is necessary to clean up and
true valve face. If grinding leaves the edge of valve
very thin or sharp, istall a new valve. A valve in
this eondition does not seat normally, will burn easily
and may cause pre-ignition. There is also danger of
cracking., Valves that do not clean up quickly are
probably warped or too deeply pitted to be used,
If end of valve stem shows uneven wear, true end of
stem on a valve refacing grinder equipped with suit-
able attachment.

Standard intake and exhaust valves are made of dif-
ferent materials and must not be interchanged on
1065 and earlier models. Intake valves are marked
"IN" on head; exhaust valves are marked VEX"
1966 models have larger intake valve and cannot be
interchanged.

3B-3
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Figure 3B-4. Lapping Valves
LAPPING VALVE FACES AND SEATS

I valve faces and seats have been smoothly and ac-
curately refaced, very little 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 oseillations with Valve Grind=
ing Tool, Part No. 96650-36, Lift valve and rotate it

wash valve face and seal, and dry with loth that is
immediately discarded so grinding campound cannot
he transferred to engine parts. If inspection shows
an unbroken lapped finish of uniform width around
both valve and seat, valve is well seated. If lapped
finish is not complete, further lapping, or grinding
and lapping is necessary.

ASSEMBLING CYLINDER HEAD

Replace valve and valve spring assemblies using
Valve Spring Compressor, Part Mo, 98600-36, Po-
sition valve keys so spaces belween ey halves are
equal. Spaces between key halves must face front
and rear of engine on intake valves.

Replace rocker arm assemblies. On 1985 and earlier
models Use new intake valve oller, making sure in-
take valve ciler is in place on intalke rocker bearing,
with oiler tube 3/32 in. from rocker arm. Rocker
arms must be free or hydraulic lifters will not fill
with oil.
Replace rocker arm cover, In 1865 and earlier
models having reinforcing ring, USE new cover gasket
and pull down cover reinforeing screws evenly to ob-
tain tight seal On 1968 models, luminum paint
should be used on cover faces and cover nuts tightened
evenly to 15 (1. 1bs.
IMPORTANT
On 1666 madel be sure to see that rocker arm
ends do not jam against valve stemsas rocker

3B-4
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bes is installed on head studs, Use a screw-
driver to raise valve end of arm when cover
assembly is installed.

Install new cylinder head to eylinder gasket and
position rear head. Start cylinder head bolts. Turn
engine until front cylinder exhaust tappet 1 just
starting upward. Install rear eylinder exhaust push
rod and push rod eover. Make eertain both push rod
ends are properly seated in rocker arm and tappet.

Rotate engine until front eylinder intake tappet is just

starting upward. Install rear cylinder intake push rod

in same manner as exhaust push rod. Tighten head

bolts evenly to insure a proper seal. First turnbalts

s, then using a torque wrench tighten each 1/4 turn
a time until all are drawn to 65 ft, Ibs.

Repeat procedure to tnstall front eylinder head.
ADJUSTING TAPPETS (Fig. 35-5)

Engine must be cold, Loosen tappet adjusting lock
nut (1) and turn adjusting serew (2) upward, shortening
push rod, until push rod has noticeable shake. Keep
push rod from turning by holding with wrench on flats
provided 2t base of push rod{3), Slowly turnpush rod
adjusting serew downward, lengthening rod, until all
zke has been taken up. Mark adjusting screw with
chalk and turn it downward exaetly four full turns.
Lock adjustment by tightening tappet adjusting lock
nut. Always adjust tappets with push rod at its lowest
Lowast position may be found by rotating en-
gine until like tappet (intake or exhaust) in other cyl-
inder is at highest point (valve fully apen).

Install push rod cover spring cap retainers.

Always use new gasket at all joints unless ctherwise
specified. Clean off surfaces with a greaseless sol-
vent (white gasoline is satisfactory) and install gaskets
dry. Greased gaskets adhere to Jolntsurfaces and be-
come fmpossible to remove without damaging joint
surfaces.

1. Lock nut
2. Adjusting screw
3. Push rod

Figure 3B-5. Adjusting Tappets
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DISASSEMBLING CYLINDER AND PISTON (Fig. 8C-1)
Strip motorcycle as described in "Stripping Motor-
cycle for Engine Repair," Section 3A, steps 1 through
10.

Remove cylinder head as described in "Disassem-
bling Cylinder Head," Section 3B.

1. Cylinder base stud 4. Oil eontrol piston ring
nut and washer (4) d expander spring

2. Cylinder 5. Pistonpinlock ring (2)

3. Cylinderbasegasket 6. Piston pin

4 Piston

. Pistonrings(2com= 7.
pression) 8. Piston pin bushing
Figure following name of part indicates quantity
necessary for one complete asserbly.

Figure 3C-1, Cylinder - Exploded View

Revised: 6-67

Remove all eylinder base stud nuts and washers (1)
except one on Tear cylinder using Cylinder Base Nut
Wrench, Part Mo, 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, Remove
rear cylinder in same mamner, Discard cylinder to
crankease gasket (3],

Spring piston rings (4) outward until they clear ring
grooves in piston and lift off, Use a commereial
ring expander if necessary. Pry right piston pin
lock ring (5} off piston pin using the Piston Lock
Ring Taol, Part No. 96780-324 and serewdriver as
shown in Fig. 3C-2. Right end of piston pin has
slots for this purpose. Tap out piston pin (6) and
1ift off piston {T),

Remove piston pin bushing (8}, if necessary (see
"Cleaning and Inspection"), using Piston Pin Bushing
Tocl, Part No, §5870-32A. 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 carban and gum dissolving agent until de-
posits are soft. Scrub pisten dome and outside of
cylinder to remove deposits, Where carbon deposit
is thick and hard, it is advisable to scrape carbon
before cleaning, Use 2 putty knife or ground tip on
an old file. Use care lo keep from scraping info
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 €0 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
hand press fit in piston and has 001 in, clearance in
connecting rod upper bearing. I piston pin to bush-
ing free fit excesds 002 in., replace worn parts,
(see "Connecting fod Bushings").

I piston pin is to be used again, examine lock ring
on unslotted end of pin. If ring is tight in its groove,
it is not necessary to remove it. When a new ring
i required, clean ring groove and install ring
before pin is installed in piston. The piston pin
included with new plston assembly will have lock ring
already installed on unslotted end,

3C-1
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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 bearing should be refitted.
This requires removing and disassembling engine
crankcase (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 cutside micro-
meters used for piston to cylinder fitting should
e checked together to be sure they are adjusted to
read exactly the same, Subtract piston measurement
from bore measurement to obtain clearance. Bore
measurement 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 al 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 froat to rear at base of piston
skirt as shown in Fig. 3C-5, Pistons are cam ground
to an egged or oval shape o only front and rear
surfaces are touching cylinder wall.

Ii cylinders are not seuffed, scored and are worn
less than .002 in., it 18 Aot necessary to rebore over-
size at time of cylinder repair. It may be done at
time of next complete engine overhaul. If desired, a
new piston may be installed to reduce clearance for
more quist cperation.

sC-2
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Figure 3C-4. Measuring Cylinder Bore

1i cylinders show more than .002 in. wear, they
should be rebored and/or homed to next standard
oversize and refiited with corresponding pistons and
rings.
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Pistons are regularly supplied in the following over-
sizes: 003, 010, 020, 030, .040, .050, .080 and
.070 i, Oversize pistons have their oversize stamp-
ed on head; 10, 20, etc.

Cylinders can be refinished oversize with a hone
only, ar with a boring bar followed by a finishing
hone. In general practice only cylinders not seored
and not badly worn are refinished entirely with 2
hone. Cylinders badly worn or deeply scored are
fivst vebared 1o nearly the required oversize and
then are finish-honed to exact size. Exact final size
of the cylinder bore is determined by size of the
pisten to be used in that cylinder. Measure piston
diameter accurately as described previously, then
add desired piston clearance 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., adding 001 tn.
(desired clearance) equals 34585 (n. {finish-honed
sige). When cylinders require reboring to beyond
070 in. oversize to clean up, thelr oversize limit has
been exceeded and the eylinders must be replaced.

When oylinders are worn less than the 002 in. maxi-
mum, and reboring is unnecessary, unless they are
scuffed or grooved the same pistons may be used
with the replacement of rings and the roughing of
eylinder walls to facilitate ring seating. Use No. 150
carborundum emery cloth to rough walls.

FITTING PISTON RINGS

Piston rings are of Lwo types - compression (plaln
face) and ofl control ring. The two compression rings

SECTION 3C
Engine - Cylinder

Figure 3C-6. Measuring Ring Side Clearance

are positioned in the iwo upper piston ring grooves
with the stamped word "TOP™ or a dot (,) upward,
Rings are regularly supplied in the following over—
sizes to fit standard oversize 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: 5-068

Figurs 3C-1, Cheeking Ring Gap
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The oil ring is a full width slotted oil control ring
using 2 spring expandex,

Figure 3C-8. Assembling Rings with Ring Expander

To check ving gap, place a piston in eylinder with
top end of pisten about 1/2 in. [rom top of cylinder.
Place ring in cylinder bore squarely against piston
and check gap with thickness gauge (see Fig. 3C-7).

Use only standard size rings and piston in standard
bore, and only matehing oversize rings asd piston in
the same aversize bore

If gap is less than specified, ring ends may butt
under expansion, and be scored or broken, Com-

DUQ-GLIDE

pression ring gap may be inereased by filing with
fing-cut file.

Use a eommercially available piston ring 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 connecting rod bushing is tight in rod but is
worn to excessive pin clearance (002 in, or more]
it is possible 1o Service by reaming oversize and
fitting an oversize pin. However, it is recommended
that 2 new bushing be installed and reamed to [it
a standard pin, except when piston to be used had
previously been fitted with oversize pin, or pin is
losse 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 pistons, standard or oversize, obtained from
factory are supplied correctly fitted with standard
pin, and may be ingtalied in a short time if the rod
bushing is already reamed to standard size. If
bushing has been reamed oversize, either a new
bushing 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
overhaul, use Harlev-Davidson special tools a5 shown
in Fig, 3C-10, Bushing Tool, Part No, 85070-32A and
Connecting Rod Clamping Fixture, Part No, 95052-33,
Be careful to Start new bushing with oil slot in
alignment with oil slot in rod.

Heam 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
just noticeable shake in bushing, Fitting tighter is
Jlkelv to result in a seized pin or bushing loosened

rod. Oversize piston pins are available .002,
onq 008 and 008 in. oversize.

STRAIGHTENING CONNECTING RODS

In refitting and reassembling connecting rods, and
finally fitting pistons, rods may be bent ar twisted,

wing upper bearing and lower bearing out of
allgnment with each ather,

After pistons have been installed, rods must be
checked and re-aligned as necessary. If a rad is
bent or twisted, piston has a “cocked” relation to
cylinder bore and the result is excessive noiss and
rapld wear.

Cheek 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 at botiom (below
siston pin} for flywheel clearance, therefore,
it cannot be used with squaring plate for
checking vod alignment. Temporarily install
a 61 OLV. piston to check rod alignment.

I a rod i in perfeet alignment piston bottom will
rest squarsly on plate when flywheels are turned sa
that crank pin is in forward and rear position. This
cheek, to be accurate, depends upon checking with
crank pin alternately in both forward and rear posi-
tions. It is the change of rod angle, resulting from
changing crank pin from one position to the other
that influences the seat of piston on squaring plate
and thus indicates whether or not rod is in alignment.

Insert narrow strips of paper of equal thickness under-
neath piston, one on each side, below piston pin,
as shown in Fig. 3C-11. Press piston down lightly
with finger tips resting on center of piston head and
pull first one paper, then the other, partially from
underneath piston, If piston is perfectly square (rod
in alignment), both will have the same amount of drag.

I rod proves to be out of alignment, it can be
straightened by means of a bar inserted through
piston pin, as shown in Fig. 5C-12. Use & bar with
a diameter as close ta the hole diameter in the piston
pin as possible. The manner in which piston seatson
squaring plate indicates as follows:

1. Piston hish on same side, both crank pin posi-
tions; rod 18 bent.

2, Piston high on opposite sides as crank pin posi-
tion is changed; rod is twisted.

SECTION 3¢
Engine - Cylinder

Figure 3C-12, Straightening Connecting Rod

3, Piston sguare or nearly square with crank pin in
one position and high on one side with crank pin in
other position; vod is bent and twisted.

Correct 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 o twisted rod, insert straightening
bar through piston pin hole on kigh side of piston, and
I crank pin position 18 to front apply force Lo rear -
if crank pin position is to rear apply foree to front,

Figure 3C-11, Checking Rod Alignment

Revised; 5-68

Figure 3C-13, Piston with Web on Right Side
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3. To siraighten a bent and twisted rod (combination
of a bend and twist) remove bend first and then re-
move twist,

After rods have been aligned check to seethat pistons
center in crankease cylinder opening, without side
pressure on upper rod ends, i further realigning is
necessary to center pistoms, correct by dressing off
end of rod bushing on interfering side witha file, This
allaws the piston to shift slightly on rod to find a move
suitable alignment of rod, pistan, and cylinder bore,

ASSEMBLING CYLINDER AND PISTON

Attach piston to connecting rod with a piston pin.
Pogition 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 is not slotted if it was removed, Start slotted
end of pin into piston boss from left side and drive
through in the same mannerin which pin was removed.

1 the piston is heated in bailing water, the pin may
be inserted into piston as a slip fit.

After pin i8 in place, clean lock ring groove and in-
stall the other lock ring (sea Fig. 3C-14). It is
important that special Lock Ring Tool, Part No.
96780-32A be used for installing lock rings.

Figure 3C-14. Inserting Piston Pin Lock Ring

DUO-GLIDE

Figure 3C-15. Slipping Cylinder over Piston

NOTE
Lock ring i8 expanded just encugh to go over
end of pin, Other means of installing may
over-expand ring and possibly crack it. Make
sure ring groove is clean and that ring seats
firmly in groove.

A lock ring incorrectly installed will soon logsen in
service and finally come off pin, resulting in both
plston and cylinder belng damaged beyond repalr.
Never install a used lock ring or a new one that has
been installed and then removed. Always use an
unused lock ring.

Lubricate eylinder walls, pistons, pine and rod bush-
ings with engine cil. Hotate rings untll gaps are
equidistant around rear piston. Turn engine until
crank pin is at bottom center. Install new eylinder
base gaskst. Position Piston Inserter Ring Tool,
Part No. 96333-514 on rear piston and slip rear
cylinder down over piston as shown in Fig, 3C-15.

mstall lock washers and nuts and pull them down
evenly. Repeat process to assemble front eylinder.

Assemble cylinder heads and remaining portions of
motore: as indicated in "Assembling Cylinder
Heads,” Section 3B, and reverse order of “Stripping
Motorcycle for Engine Repair,” Section 34, steps
10 through 1.
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SECTION 3D GEARCASE GEARCASE D
GEARCASE
oIL PUMP tom and turn out same qumber of turns When assem-

GENERAL

The oil feed pump and scavenger (oil return) pump
are gear type pumps housed in one pump body and
located on rear of gearcase on right side of motor-
cycle, 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 repulating valve to prevent oil drainage
from tank, and to operate the pressure switch,

Under normal cperating conditions, the pump is a
comparatively trouble free unit. The most common
trouble with pump operation is the introduction into
the pump of & metal or hard carbon chip. If either
gets botween the gear teeth, it is possible to shear
a key, fracture a gear or break off a gear tooth.

I oil fails to return to the tank, check the scavenger
pump gear drive shatt key. When the angine receives
no lubrication (oil remains in tank), the drive shaft
key on the feed pump drive gear may be shearsd.
Bath conditions together could be caused by shearing
of the oil pump (gearcase) drive gear key. In cold
weather slush ice formed [rom moisture 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-14 corresponding to
pump heing warked an.

The oil pump may be removed from the motorcycle
s 2 unit only if the engine is removed from the
chassis. The 0il pump may be disassembled, piece-
by-piece without removing gearcase cover, with
enging in chassis as follows:

Disconnect oil lines and oil pressure switch (1) from
pump. See Fig, 3D-1B or $D-1D, Remove nuts and
waghers or bolls and lock washers (2) from gearcase
studs, that hold oil pump cover in place, Remove oil
purap cover (3) and gasket (4). Remove lock ring (5,
drive gear (6), gear key (7) and idler gear (8), Re-
move two oil pus ¢ mounting stud nuts (9) and
slip pump body (10} off studs and geas drive shatt
(11). Remove drive gear (12), key (13}, and idler
gear (14).

Turn relief valve plug (L3) out of pump body and re-
move relief valve spring (16) and valve (17), Remove

eck valve spring cover screw (LB], valve spring
(1) and ball {20]. On adjustable chain oiler equipped
models, loosen chain ciler adjusting serew lock nut
(21) and turn in adjusting serew (22), Count the
turns necessary to bottom screw then remove. Bot-

Revised: 3-89

bling. Remove chain oiler screw (224), Ofl pump
nipples (24} may be turned out of pump cover to
facilitate cleaning,

To remove oil pump unit {rom gearcase with engine
removed from ohassis, remove gearcase cover
screws, cover and gasket. (See “Gearcase Timing
Gears",) Turn pinlon gear nut off pinion shaft using
the special tool, Gear Shaft Nut Socket Wrench, Part
No. 94555-55 (left hand thread). Pull pinion gear
using Pinion Gear Puller and Installer, Part No.
96830-51, remove key, spring, spacing collar and oil
pump plnion shaft gear, Pry spring ring off pump
drive gear shaft and remove drive gear and key,
Remove pump body nuts and bolts (2 and §) and slip
pump with drive shaft (11} out of gesrcase. Pump
is then disassembled as above,

CLEANING AND INSPECTION

Thoroughly clean all parts in cleaning solvent and
blow pump body passages clear with compressed air,
Inspect valves and valve seats for pitting and wear,
Replace pump having worn or damaged valve seat,
Inspect keys and keyways. Inspect scavenger and
teed pump gear teeth for gouging or cracking caused
by foreign materials going through pump. Pum
shafts and bushings normally last lifetime of engine.

ASSEMBLING OIL PUMP

Oil pump is assembled in reverse order of disas-

reét lacation, Oil pump gaskets should always be
replaced. Use only “factory made” gaskets. Lock
rings are citen damaged When removing them. 1L is
advisable to install 2 new lock ring when assembling
pump. Make sure ring is engaged and seated in re-
taining groove.

Bolts and nuts must be drawn dowa evenly to approx-
imately 50 inch-pounds, but ne more than 60 inch-
pounds torque (four ta five foot-pounds).

This is important because the ol pump cover gasket
and body gasket are made from plastic material. If
overtightened, the plastic material wil be squeezed
out of place and eliminate pump gear side clearance
which may seize and damage the pump parts.

If 2 leakage problem exists, disassemble pump and
inspect all gasket surfaces making sure they are flat
and smooth Install new paskets and reassemble
g, tghlanity our hakta st mitx arenly to
50 inch-pounds torque,

On late mudels, il hose connections have one plece
band type clamps and must be replaced each time
hoses are connected. Use Hose Clamp Tool Part No.
97087-65 to squeeze clamps tight as shown in Fig.
an-1C.
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2
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HOTE
ITEM 12 AND 14 ARE
FEED GEARS.
ITEMS E AND 3 ARE
SAVANGER GEARS,

HOTE
ITEMS 12 AND 14 ARE
SCAVANGER GEARS,
ITEMS 6 AND 8 ARE
FEED GEARS,

Figure 3D-14 01l Pump - Exploded View (1968 and Later)

KEY FOR FIGURES 3D-1 AND 3D-1A

1. Ol pressure switch 11, Ol pump gear drive shatt 21 Chain oller adjusting screw
2. Caver stud nut or bolt 12. Drive gear lock nut
and washer 13. Gear key 22, Chain oiler adjusting screw
3, Oil pump cover 14. ldler gear 22A. Chain oiler screw (1965-67)
4. Cover gasket 15. By-pass valve plug 23, Chain oiler adj screw washer
5. Lock ring 16. DBy-pass valve spring 2d. Ol line nipple (2) (1964
6, Drive gear 17, Cheek valve spring cover and earlier)
7. Gear key 14, Check valve spring cover  24A. Oil Line nipple (2) (1965)
8. Idler gear screw 24B. Oil line nipple (2) (1968)
9. Oil pump body mounting stud 18, Check valve spring 26, Chain oiler pipe
nuts and washers {2) 20. Cheek valve ball Body gasket
10, Oil pump body Idler gear shatt

gure following name of part indicates quantity necessary for one complete assembly,

iD-2 Rovised: 5-68



DUO-GLIDE

VALVE TAPPETS AND GUIDES
GENERAL

The tappet assembly consists of tappet, roller and
hydraulic. wnit. The tappet and roller, under com-

el W
. Oil supply line from 8. Froat chain oiler
tank line ta chain
. 0il return line to tank
. Vent line to il tank
. Vent line to chain

housing

7, Overhead and tappet
0il screen plug

6. Rear chaln ofler

e
. Return line from adjusting screw

chain housing

Figure 40-1B. Oil Pump and Connecting Lines

SECTION 3D
Engine - Gearcase

pression forea from valve spring, follow the surface
of the revolving eam. The linear motion produced
is transmitted to the valve stem by the hydraulic
unit, push rod =nd rocker arm, The hydraulic wnit
containg a piston or plunger and cylinder plus a ball
check valve which allow the unit to pump itself full
of engine oil to take up all play in the entire valve
train, On late 1966 and some earlier models, ol is
filtered through sereen located beneath plug in crank-
case {7, Fig, 5D-1B or 3D-1D).

When hydraulic units are functioning properly the
assembly operates with no tappet clearance, The

{1965-57 Models)

0l supply line from
tank

il return live to tank
Vent line o oil tank
Vent line to chain

e

ek o

hausing

Return line from
chain housing

Front chain oiler
line to chain
housing

Overhead and tappet
oil sereen plug

Rear chain oiler
adjusting screw

-

& =a

TFigure 3D-1D. Oil Pump and Connecting Lines (1968 Madels)
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DUO-GLIDE

units automatically compensate for heat expansion
ta maintain a arance condition.

1t is normal for tagpets to click When engine is
started after standing for some time. Hydraulic
‘units have a definite "leak down™ rate which permits
the oll in the hydraulic unit eylinder to escape, This
is necessary to allow units to compensate for vari-
ous expansion conditions of parts and still maintain
no-elearance 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 eylinder head is not disassembled, remove
sh rod cover spring cap retainer. Lift push rod
covers and retract push rod adjusting serew uatil
push rod may be lifted out of ball sockets,

Turn out tappel guide serews (1), Lift out hydraulic
units (2). Loosen tappet guides by tapping gently
with rawhide or soft metal hammer. Insert thumb
and forefinger into push rod opening in tappet guide
and press tops of tappets against side of guides.
Remove tappet and guide assembly, Be careful to
avoid dropping a tappet through guide mounting hole
and into gearcase. Slip 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 (6).

CLEANING AND INSPECTION

Wash all parts except hydraulic units and gaskets in
grease solvent. Hydraulic unil parts are selectively

—

1 Tnppet guide screw (4)
2. Push rod hydraulic unit (2)
3. Push rod cover cork washer (2)
4. Tappet guide
5 Tappet and roller assembly (2)
6. Tappet guide gasket
Figure following name of part Indicates qnanutv
necessary far one complete assembi

Figure 3D-2. Tappet Assembly - Exploded View

Revised: T-84

SECTION 3D
Engine - Gearcase

GUIDE—" .

Figure $D-3. Inserting Tappets on Guide

Litted and may not be interehanged sathey must be in-
dividually and separately washed., Twist and pull
hydraulic piston and spring from cylinder and wash
parts.

Blew out oil passages In tappets, tappet guides and
hydraulic units with compressed air, Insert a langth
of wire inta oil channel openings In tappet guide to
make sure passages are open. Air dry all parts,

Examine cams through tappet gulde holes in gear-
case for nicked, grooved or chipped condition, Ex-
amine tappet-guide matching surfaces for seuffing or
grooving.

When fappet fit in guide exceeds maximum tolerance
shawn in “Engine Specifications" by .001 in. o more,
replace warn parts. If roller is Ioose, force out pin
on arbor press, insert new parls and peen or stake
pin ends.

Check roller end ance. Replace all units ex-
ceeding (oierances llsted in specifications.

CHECKING HYDRAULIC UNITS (2, Fig. 3D-2)

Hydraulic units may be checked as follows: Wash
and alr dry piston and cylinder. Blow out cylinder
from battom to make sure ball and seat are dry. In-
sert piston in eylinder. Hold In an upright position
and press down piston, until spring touches cylinder,
withoul eovering hole in bottom of cylinder. Hold for
count of 6 and release. If piston bounces back, unit
is serviceable. If piston does nat bounce back, cover
hole 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 units, check possibility of plugged or par-
tially plugged screen under large cap screw located
near vear tappet guide. Remove sereen as described

3D-3



SECTION 3D
Engine - Gearcase

in "Disassembling Gearease,” and opevats engine
without streen and ¢ork washers long encugh to com-
pare results.

ASSEMBLING TAPPETS (Fig. 3D-2)

Assemble tappets as follows: Slip tappets (5} into
guide (4) sa flat surfaces on tappets are toward cen-
tor of guide as shown in Fig. 3D-3. If flal surfaces
with holes are not toward center of guide, engine oil
will not feed across and ane hydraulie unit eannot fill

DUO-GLIDE

with ofl, Assemble tappet guide gasket dry and in-
sert tappet assembly in place on gearcase, holding
tappets in place with thumb and forefinger as when
unit was removed,

Assemble push rod cover eork washers, push rod
hydraulic units and tappet guide serews.

Assemble remainder of push rod assembly in same
order disassembled,

Adjust tappet clearance s described in Section 3B-5.

1. Ol seresn cap 10. Idler gear spacer 26,  Broather screen

2. Cap gasket 11, Intermediate gear spacer 21, Breather separator

4. Oil screen body 12, Breather valve spacing 28, Oiler drive gear shalt spring
inot used on 1983 and washer ring
later models) 13. Cam gear 29, Oiler drive gear

34, Spring (1963 and later) 14, Cam gear spacing washer 30, Oler drive gear key

4, Oll sercen 15, Cam gear thrust washer 31, Needle roller cam shatt

5. Oil sereen seal (2) 16. Breather valve and gear bearing
(1863-66) (1 used on 17, Circuit breaker gear 32, Circuit breaker gear stud
1963 models) 18, Idler gear 33, Idler gear stud

. Gear cover screw (12) 19.  Gear shaft nut 34, dler gear bushing

6A. Gear cover 0il passage Serew 20. Pinion gear 35, Cirouit breaker gear bushing (2)
(1963} 21, Pinion gear key 36, See item 35

BB, Screw brass washer (1853) 22, Pinion gear spring 37, Gearcase cover cam shaft

7. Generator fastening serew (2) 23, Gear shafl pinion spacer bushing

B, Gear cover 24 Oll pump pinion shaft gear 3B, Gearcase cover pinlon gear

9. Gear cover gasket 25, Oil pump pinion shaft gear key bushing

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

3D-4

Figure 3D-4. Gearcase - Exploded View
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DUQ-GLIDE

GEARCASE TIMING GEARS
GENERAL

The gearcase, located on the right side of the engine
crankease, contains a train of gears Which transmit
enging power to the cam shaft, crankcase breather,
timer, oil pump and generator. The gearcase is
lubricated with engine oil through the by-pass cir-
culatory system and through the breather valve from
cngine crankease.

All gear shafts run in bushings except the erankease

roller bearing, The cirewit breaker (Limer) gear
and intermediate gear turn on stationary shafts and
are fitted with branze bushings.

DISASSEMBLY (Fig. 3D-4)

Before disassembling gearcase, it is advisable to re-
move push rods, tappet rod hydraulic units
and tappet guides as deseribed in "Disassembling
Tappets,"

Remove ol screen cap (1), gasket (2), sereen body
(3) or spring (34) sereen (4), and screen seal (1 or
2 used) (5). Remove screen from screen housing by
rotating sereen until notch in Sereen lines up with
key in housing.

Remove 12 gearcase cover screws (6], ofl passage
screw (6A) with washer (6B), and two long generator
fastening screws (), and remove generator.

Remove {wo timer-to-motor bolts and slip timer
assembly out top of gearcase.

Tap gearcase cover with wood or rawhide mallet ta
logsen and remove gearcase cover (8] and gearcase
cover gasket (9).

Remove idler gear spacer {10) and cireuit breaker
gear spacer {11). Make 2 mark on one of the spacers
1o insure its assembly 1o the same gear. The Spac-
ers lock identical but one raay be thicker than the
other.

Remove breather valve spacing washer (12},

Remove cam gear (13), spacing washer (14), and
thrust washer (15},

Remove breather gear (16), circuit bresker gear (17)
and idler gear (18).

Remove pinion gear shalt nut (10) which has a left-
hand thread. Use Gear Shaft Nut Socket Wrench,
94555-55. Pull pinion gear (20) using
Pinion Gear Puller and Installer, Part No. 95830-51
as shown in Fig. 3D-5. Tool has lefthand threads.

Remove key (21). Slip off spring (22), gear shait

pinlan “sgacer (13), oll PUmp piniGE shatt geas (24)
and key

Slip breather screen (26) and separator (27) out of
pocket in gearcase,

Revised: 3-69
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Remove ojler drive gear shaft spring ring (28}, oller
drive gear (28) and oller drive gear key (30).

If necessary, rémove 0il pump stud nuts and washers
and remove ofl pump from gearcase. See 'Disas-
sembling Of] Pump.”

CLEANING AND INSPECTION (Fig, 3D-4)

Wash and alr-dry all parts. Wash inside of case.
If erankcase is to be disassembled, wash parts after
complete disassembly. I it is not to be repaired,
be careful to get no grease solvent into crankease
when washing gearcase.

Inspect oil screen (4] carefully to make sure mesh
Holding screen to light is not an absolute
It is possible for oil screen to be plugged or
partially plugged with tiny lint-like fibers and still
permit light to pass. Replace plugged or partially
plugged screen. Probe oil screen hole in gearcase
with a length of wire formed to a short hook to de-
termine if there are any additional oil screen seal
gaskets (3] in hole. More than the prescribed nur-
ber will block off oil feed channel when screening
unit is assembled.
Inspect breather screen (26). It must be clean and
unobstructed.

Inspect cam gear and pinion gear bushings (37 and
38) in geavcase cover for pilling, scuffing and grooy-
ing. Determine amownt of pinion and cam shaft wear
in cover bushings. If it exceeds maximum tolerance
shown in *'Engine Specifications," Section 34, by .001
in., Install new bushings.

Inspect circuit breaker and idler gear fit on respec-
tive shaft. Examine bushings (34, 35 and 36) and
stud shaft for pitting, grooving or seulfing. If amount
of wear exceeds maximum tolerance shown in "
gine Spacifications” by 001 In., replace bushings
and/or stud shafts (32 and 33),

Altach dial indicator to gearcasé cover mounting
screw hole and determine amount of pinion shaft
play in right main roller bearing. When tolerance
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), needle bearing is probably
worn to t where replacament of bearingand cam
shait are advisable.

Needle bearing can be removed and installed in
erankease  withoul disassembling crankease with
Puller Tool, Part No. 95760-68. Bress needle roller
bearing into crankease with Tool, Part No. 97272-50,
as shown in {gure 3D-9. Press from heavier end
having the manufacturer's name only. Pressing from
apposite end will crush roller race and bind rollers,
Push new bearing into crankcase from gearcase side,
Pinion shaft main roller bearing may be replaced
only when crankease is disassembled (gee "Disas-
sembling Crankease," Section SE).
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Figure 3D-5. Pulling Pinion Gear

Inspoct gears for wear, Assemble pinion and cam
gears to Tespective positions in gearcase. Mesh Is
consldered ideal when no play between gears can be
felt and cam gear can be moved back and forth along
shait axis without restriction. Omit cam gear end
spacer in assembly for purposes of this check and
attach cover with at least four cover serews.

REPLACING GEARCASE COVER BUSHINGS (Fig.
3D-4)

Remove pinion shaft cover bushing using Puller Tool,
Part No., 95760-69 (Fig. 3D-8).

DUO-GLIDE

Install new pinion gear shaft bushing (38) in hole in
cover as follows:

Position bushing In cover so oil hole in bushing is
exactly in line with lubrication chaanel outlet in cov-
er. Press in bushing on arbor press until top of
bushing is flush with cast bushing boss on cover, Lo-
cate and center puneh 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. Continue drilling dowel
pin hole to depth of $/82 in. from top of bushing.
Drive in new dowel pin and carefully pesn edges of
hole to lack 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 cover
boss. Locate new dowel pin hole at least L/ in.
from original hole, centerpunch and drill No, 31 hole
exactly §/32 in. deep. e in new dowel pin and
peen bushing edges aver dowel to secure it

Drill lubrication oil hole through wall of bushing
with 5/32 in. drill, using oil hole in bushing boss as
& drill guide.

Pinion shaft and cam shaft bushings must be line
reamed to remove burrs and irregularities from hole

Figure $D-8, Removing Pinion Shaft Cover Bushing

3D-8

Figure 3D-1. Line Reaming Cover Bushing
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and to insure perfect aligament. If crankease Is not
right side. Fasten
cover In place with at least four screws.

To ream pinion shaft bushing, Insert reamer pilot in
right crankease roller race, Insert 9/16 in. Pinion
Shait Cover Bushing Reamer, Part No. 04B05-57,
through pilot and push into cover bushing until i
bottoms [see Flg. 8D-7), then give reamer one com-
plete turn to size bushing, Rotate reamer the same
direction {clockwise] during extraction,

To ream cam gear cover bushing, insert Cam Gear
Shaft Bushing Reamer, Part No. 94802-36, through
needle bearing in crankcase, into cover bushing.
Turn reamer until it bottoms in gearcase cover.

Bushings In circuit breaker and igler gears may be
pressed out on an arbor press using a suitable drift
pin, and new bushings pressed in,

ASSEMBLY

Before assembling gear train, determine amount of
end play in breather gear as follaws: Assemble
breather gear and dry cover gasket to gearcase. So-
lect spacer washer (use washer disassembled unless
it 1s knawn to give incorrect spacing) and po
end of breather gear. Place a steel siraightedge
across gearcase at spacer. With thickness gauge,
measure distance between stralghtedge and spacer.
Subtract 006 in. (amount gasket will compress) from
this figure to determine gear end play, An end play
tolerance of .001 to .005 in. is correel. If end play
exeeeds maximum, insert thicker spacer. Breather
valve and gear spacer washers arc 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 least
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 to .005 in. If measurement is
under or over tolerance, remove cover and replace
spacing washer with one to give suitable clearance.
Cam gear spacing washers are available .050, .055,
060, 065 and .00 in. thick,

Make final gearcase assembly including all parts

SECTION 3D
Engine - Gearcase

L. Pinion gear

Cam gear

Breather gear

Circuit breaker gear

Idler gear (not marked)
Generator drive gear (not marked)

ARSI

Oil pump drive gear (not marked);
secured on end of pump drive
shait with key and spring ring

Figure $D-8. Timing Gears with
Timing Marks Aligned

in  approximate reverse of disassembly order.
Breather, cam, pinion and circuit breaker gears
contain liming marks which must be aligned or
watehed as shown in Fig. 3D-8. Rotate gear train
and note if it revolves freely. A bind indicates gear
are meshed toa tightly. Make sure circult breaker
and idler gear spacers ave assembled to their ro-
spective shafts,

Apply a cont of non-hardening gasket sealer to crank-
case and cover gasket surface. Position new caver
gasket and secure cover with all cover serews.
Pour about 1/4 pint of engine oil over gears to pro-
vide initial lubrication before securing cover.

Assemble remainder of gearcase, gensrator and cir-
cuil breaker in reverse of order removed,

4
Figure 3D-8. Installing Cam Gear Needle
Bearing in Crankease

Reviged: 3-68
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SECTION 3E CRANKCASE

ENGINE 3

DUC-GLIDE
ELECTRA

GLIDE CRANKCASE E

CRANKCASE

GENERAL

When rod bearings, pinfon shait bearings or sprocket
shaft bearings are in need of repair, the engine must
be removed from the molorcycle as described in
“Stripping Motoreycle for Engine Repair,” Section

It is recommended procedure to check and make
repairs ta cylinder heads, cylinders and gearcase at
the same time, or in other words, perform an entire
engine overhaul.

Flywheal End Play Check

Before startiig crankcase disassembly, check fly-
wheel assembly end play to determine sprocket shaft
bearing wear using a dial indicator. Assemble engine
aprocket and nut or compensating sprocket to sprocket
shalt before taking reading o assure dccurate meas-
urement. Attach indicator securely to crankease with
indicator stem resting on end of sprocket shaft,
Measure total endplay by lifting flywheel assembly
vertieally using a serewdriver as a pry as shown in
Figure 3E-17A. If play exceeds .006 maximum allow-
able endplay bearings must be replaced if found worn
or damaged, If nof worn, shimming can be used to
take up endplay as described on page 3E-10,

Starting with the 1968 model season, the sprocket
shaft bearing was changed as shown in Fig. 1E-3,
The new bearing is loeked in place with a combina-
tion lock ring-spacer which is located in a groove
between the two bearing ouler races. As with 1968

and earlier beavings, if any part of the bearing set
reguires replacement the eutive bearing assembly,
including bearlngs, races, lock ring and fmner race
spacer, must be replaced as a set.

DISASSEMBLING CRANKCASE

Remaove cylinder heads as described in "Disassem-
bling Cylinder Head," Section 3B,

Remove cylinders as described in “Disassembling
Cylinder," Section 3C.

Remove gearcase parts as described In "Disassem-
bling Gearcase," Section 3D. See "Crankcase,” above
for checking procedure before starting crankcase
disassembly.

Refer ta Fig. $E-1 and proceed as follows:

Remave crankease bolt (1), stud (2), crankease
breather stud assembly (3] or (3A), stud (4), top and
right crankcase studs (5] and two lower crankease
studs (B). It is necessary to remove only cne stud
nut and slip stud and other nut out opposite side of
crankease.

Refer to Fig. 3E-2 and continue disassembly.

Position crankcase with gearcase (right side) up.
Tap crankcase with rawhide or soft metal mallet to

1. Crankease stud bolt, 3/8
x3-1/4 in. (2}

2. Crankease stud, 5/16 x

in. (right center})

3. Crankease breather stud
and chain oiler (1963
and earlier)

34. Crankcase breather stud
and chain oiler (1964)

4. Crankease stud, 5/16 x

& in. (lefl center)

Crankcase stud, 5/16 x

5-7/16 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 assenbly.
Locations are as viewed from
left side of engine.

Figure 3E-1.

Revised: 3-6%
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SECTION 3E
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DUO-GLIDE

NOTE

Letter Suffix "A" Indicates
new part for 1968 Models

1. Right crankease half 8. Flywheel and rod assembly 13A. Outer race snap ring (1969)
2. Spiral lock ring 4. Sprocket bearing halt 14,  Bearing outer race
3. Bearing washer (2) 94, Sprocket bearing half (1963)  14A. Bearing outer race (1969)
4. Bearings and retainer Cuter race snap ring 15.  Leit crankease ::u{ ;

abior 1968 & earlier) 154, Left crankcase half (1969
3 ;::;E:;;u ,pti:::mm ! . B(einng inner spacer 16, Sprocket bearing hall

‘ . Bearing inner spacer {1968) 184, Sprocket bearing half (1069)

7. Sprocket shaft bearing nut Bearing outer race 17. Pinion shait bearing race
T

lock screw (2)

A. Sprocket shafl bearing seal 124, Bearing outer race (1968)
13 Pinion shaft bearing race

washer (1968) Bearing outer spacer 18,
Note: Keep parts 8, 11, 12, 13, 14 and 16 a5 a set. Do not transpose or interchange parts.
Figute following name of part indicates quantity neessary for one complete assembly.

Figure 3E-2, Crankcase - Exploded View

loosen top half. Lift right crankease half (1) off pin- On 1968 and earlier models only, reposition case on

jon shaft main bearings, Remove spiral lock ring (2)
from pinlon shaft with tip of screwdriver. Lift bear-
ing washers (3 and 5) with bearings and bearing re-
tainers (4) off pinion shaft.

On 1968 and earlier models, remove sprocket shaft
spacer (5) secure pinion shaft end of fiywheels 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 tablo
supporting case on parallel bars (Fig. 3E-4)and press
on end of sprocket shaft with Arbor ress unti tly-
wheel assembly (6) drops out, freeing sprocket side
bearing half (8 or 94), asaligr (TA) and spaser (11
or 11

On 1968 and earlier models, remove fywheel Side
outer race smap ring (10) from groove in case by
prring end with screwdriver and inserting thin
screwdriver or knife blade between snap ring and
case.

3E-2

press tahle and press out outer races (12 and 14)
and bearing spacer [13) from case (L5) using

t Shatt Beaving Outer Race Press Plug, Part
No. §7184-57 (Fig. 3E-5).

©On 1969 models, tap out bearing races (124 and 14A)
from opposite sides of crankease hole, using a brass
drift and hammer. If bearing set is heing replaced,
remove lock ring-spacer (13A) using a 1/8 in. pin
punch or similar tool with a tapered point. Rotate
lock ring in groove so that one edge is near ail hole.,
Insert tool into oil hole with tapered end underneath
lock ring. Tap on tool to force one end out of groove
28 shown in Fig. SE-6, Starting at this free end,
push ring out of bearing bore.

1t fiywheels are to be disassembled, grip pinion shaft
in vise and pull bearing from sprocket shaft using the
Bearing Puller Part No. 96015-56. Place hocked
ends of puller halves behind bearing and hold collar
over puller halves, Engage puller screw cross in
puller slots and pull bearing off by tightening puller

Revised: 5-G68
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1968 AND EARLIER PARTS

6. Spracket shaft bearing spacer
%, Sprocket shaft bearing nut
B.  Flywheel and rod assembly
. 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 outer race
15.  Left crankcase half
16.  Sprocket bearing inside half

1968 PARTS i

6 7 9 12 13 11 1415 16 10

6. Sprocket shaft bearing spacer
7TA. Bearing shield washer

8. Flywheel and rod assembly
9A. Sprocket beaving outside half
114, Bearing innex race spacer
12A. Bearing cuter race
13A. Bearing outer race lock ring
14A. Bearing outer race

15A. Left crankcase half

164, Sprocket beariag inside hall

NOTE: The “A'" number suffix
indicates part change for
1969,

B & 7A 9A 12A I3A 11A 14A 15A 16A

Figure 3E-8. Sprocket Shaft Bearing Assemblies - Section View

screw against sprocket shaft center as shown in Fig.
3E-7. Keep bearings in a set with proper bearing
outer races.

DISASSEMBLING FLYWHEELS (Fig. E-8}

Grip pinion shaft in copper covered vise jaws so
shafls are in vertical position. Insert a rod about 5
in. long and 1/2 in. In dizmeter through holes in fly-
wheels to keep them from lurning. Remove lock plate
screw (1, lock plate (2) and erank pin nut (3). Strike
left flywheel with Soft metal mallet at about 90
degrees from crank pin hole on wheel periphery to
lopsen.  Lift left rlywhecl (4) off crank pin.

Hold down bearing assembly with a short length of
pipe or tublng so connecting rods (5) may be slipped
off bearings. Remave bearings (6). Hold together
in set until bearings are washed and refitted to crank
pin.

Remove lock plate serew (7), lock plate (8} and gear
shaft nut (9). Tap pinion shaft (11) out of flywheel
(10). Remove 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
erank pin (16) out of flywheel and remove key (17).

Grip sprocket shaft in vise and remove lock plate
screw (18), lock plate (19) and sprocket shaft lock
fut (20]. Remove sprockel shaft. (Zl) 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, grooy-
ing and pitting. If the surface is at all worn, replace
with new pin. Examine flywheel washers (23 and 24).
Ii cither washer is worn and grooved, it should be
renewed.

Examine connecting rod lower races. If they appear
slightly grooved or shouldered where edge of bearing
rollers ride, they may be lapped out and oversize
bearing rollers instalied. If they appear badly worn,
grooved or pitted, new rods should be instelled,
preferably as an assembly with new bearings and
erankpin.
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Examine pinicn shaft and right crankease bushing (see
18, Fig. 3E-2) for pitting, grooving and gouging at
point where right main roller bearings ride. A shait
that is worn must be replaced. If bushing is worn ba-
vond repair, replace as described in "Truing and
Sizing Pinion Shafl Main Bearing.”

Examine sprocket shaft outer races for wear, groov-
ing, and pitting. Examine bearing rollers for wear,
pitting, grooving and heat discoloration. The sprock—
et shaft Timken tapered roller bearings are manu-
factured in selectively fitled sets. The same serial
number appears on all parts. If any part is umusable,
the complete set must be replaced.

REPLACING FLYWHEEL WASHERS
Replace worn flywheel washers as follows:

Washer is a close fit ln recess in flywheel and is
secured originally by punching flywheel metal tight
against the washer at several points. It is usually
necessary to drill a small hole (1/8 ia. or smaller)
st the cuter edge of the washer to permit getting a
polnted tool underneath fo pry It oul. The hole is
drilled only slightly deeper than the thickness of the
washer lo avold removing more metal than necessary.

Before Installing new washer, scrape outer edge of
washer recess where metal was punched against it
0 new washer may seat fully against recess bottom.
If washer daes 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 cleun
up within fhe range of oversize bearing rollers and
are otherwise in serviceable condition, should be
trued and sized with Comecting Rod Lapping Artor,
Part No. 9674036, as shown in Fig, 3

Turn lap in lathe at 150 to 200 rpm. Adjust lap
means of adjusting nut to a dragging but free fit in

DUO-GLIDE

rod race. Clean lap before using, then apply fine
lapping compound (No. 220 grit grinding compound
mixed with ofl) to lap. A loose ov tight lap will
"hell mouth! bearing race 5o it must be kept adjusted
at all times. To avoid grooving or tapering lapped
surface in rod, work rod back and forth the full
length of the lap holding rod as near race end as pos-
sible. Lap rods indlvidually.

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 spos, Assemble crank pin on right fly-
wheel (see "Fitting Rod Bearings" before assembling
flywheels). Wipe pin taper and flywheel taper perfectly
clean and free {rom oil. Insert key in keyway and
position flywheel over pin beld in vise. Tighten
nut very tight using Crank Pin and Flywheel Nut
Wwrench Part No. 94545-28. If necessary, tighten nut
to make lock plate notches line up with corners of
the nut with the lock washer serew hole in alignment.
Never loosen nut to achieve this register. Never use
length of pipe over handle of erank pin nut wrench,

If 2 torque wrench is available tighten muts to foot=
pound reading as given in "Engine Specifications.”

Assemble pinion shaft to right flywhesl, with the
Cramk Pin and Flywheel Nut Wrench or Torgue
Wrench.

FITTING ROD BEARINGS

There are three ways to determine oversize rollers
1o use. All will result in properly fitted bearings i
applied correctly.

1, Use a micrometer to measure the outside 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-
oter of the erank 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 Crankea:

IE-¢

Figure 35-5, Pressing Bearing Races Out of
Crankease - 1866 and Earlier Cnly
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Figure 4E-6. Removing Lock Ring - 1969 Model

oversize amount of bearing, subtract from this fig-
ure the diameter of a standard raller

Example:

The rod bearing race measures 1.5263 in. after
lapping and truing. The crank pin Is slightly worn
and measures 12485 in. Subtract 1.2485 in. from
1.6263 in. The answer, .3778 in., represents the
diameters of both rollers {one on each side) plus
elearance for running fit. Subtract minimum clear-
ance for running fit (001 fn.). The answer (31sa
in.) is then divided by two to get the diameter of e
oversize roller. In this case it would be .168¢ m.
To find how much oversize each roller must be,
subtract from this figure the dlameter of 2 standard
roller, or .1875 in. Rollers must be .0008 in. over-
size

2. Install any new set of aversize rollers to bearing
races and positlon on crank pin. Slip rods over
bearings. If they will not fit, it s obvious rollers
are too large and a smaller size must be tried. If
they fit and spin freely, install a larger set of rol-
lers. Try various roller sizes until the rods will
twrn with a very slight drag. This is u plug fit.
Determining running fit is merely a matfer of sub-
tracting one half the desired runming fit clearance
(.0005 in.) from the roller size to find the running fit
roller size.

It may be easler to gauge a plug fit as follows:

8, Fit any size rollers into races. Position bearings
in rods. Support rods and bearings with left hand.
Drop crank pin (mot aftached to flywheel) through
erank pin hole. Plug fit has been achieved when
erank pin will slide slowly through hole from its own

Figure 8E-7, Pulling Bearing from
Sprocket Shaft

one half running clearance from oversize of rollers
used to make plug fit.

Example:

Plug fit is achieved with 0009 in. oversize rollers.
By subtracting from this one half the minimum clear-
ance (0005 in.) it is determined that a .0004 in,
oversize roller set will give desired running fit.,

If lower end race of one rod 15 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 requived bearing
clearance, extreme upper end of female (forked) rod
will have just barely noticeable side shake while the
upper end of the male rod will have .025 in. o 1/32
in, (031 in) side shake. All fitting and checking
must be made with bearings, rods and crank pin claan
and free of oil.

Fitting bearings tighter than deScribed may result in
seizing and bearing damage when heal expands parts.

Check overall width of roller rétainer assembly. It
must be less than width of female rod end.

ASSEMBLING FLYWHEELS

After correct connecting rod bearing fit has heen
allalned, clean and assemble parts as follows:
stall sprocket shaft to left flywheel and pinion ahaﬂ
and crank pin to right flywheel. Check to make sure
oil passages through pinion shaft, right fywheel and
erank pin are clear by blowing compressed alr into
hole near end of pinion shaft.

Position right flywheel assembly In vise, crank pin
up. Wipe crank pin taper clean. Slip bearings and

weight. Running {it is then by subl ing

Revised: 5-86

rods over crank pin with forked rod to
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1. 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. Comnecting rods (one forked, 12, Pinion shalt key 2. Sprockel shaft
one single end) 13. Lock plate screw (see item 1) 22, Spracket shaft kay
6. Bearing rollers and retainers 14, Lack plate [see item 2} 23, Flywheel washer (2)
4. Lock plate screw {sce item 1) 15. Crank pin lock nut [sec item 3] 24, Flywheel washer (see item 23)
16, Crank pin

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

Figure 3E-8. Flywheel Assembly - Exploded View

rear eylinder, Wipe crank pin hole in left fywheel
clean and dry. Install left {lywheel and tighten nul

lightly. Hold steel straightedge along outer face of
wheel rims at 90 degrees from crank pin as shoun
in Fig. 3E-10. Tap outer rim of top wheel until
wheels are concentric. Tighten mut. Recheck with
stralghtedge at frequent intervals. Use soft metal
hammer to realign wheels. To prevent flywheel
assembly from turning 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 s either loose or squeszed, indicators will
not indicate accurately. Adjust indicalors to take
reading as near to flywheels as possible, so pointers
read at abow the middle of the scales.

Turn flywhesls slowly and observe the movement of
indicater pointers. Movement toward flywheels in-
dicate high points of shafts. Find highest point of

IE-5

LAFPING ARBDR IN LATHE CHUCK

Figure 3E-9. Lapping Connecting Rod Bearing Race

Revised: 5-68



DUO-GLIDE

SECTION 3E
Engine - Crankcase

HARDWOOD WEDGE

Figure 3E-11. Correcting Flywheel Alignment

each shaft and chalk-mark flywheel rims at those
points. Loasen centers slightly, just enough soloose-
ness may be detected, and make corrections as fol-
lows:

Flywheels may be out of true three ways, A, Band C,
Fig. 3E-11 or a combination of two of the three ways.

‘When wheels are both out of true as indicated in "A,"
tighten a C-clamp on rims of wheels opposite crank
pin and lghtly tap the rim at the crank pin with lead
or copper mallet.

When wheels are both out of true as indicated in s L
drive & hardwood wedge between the wheels opposite
the erank pin and lightly tap the rims near the crank
pins with & mallet.

Revised: 5-G8

Figure $E-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 crank pin on high side (see Fig. SE-12).

When Wheels are out of true o a combination of any
of conditions shown, correct A or B itrsl, tapping
rim of offending wheel only, and then correct condi-
tion C,

The number of blows required and how hard they
should be struck depends on how fa» shafts are out
of true and how tight nuts are drawn. Remember
that centers must be loosened slightly before strik-
ing flywheels. Making them 100 loose may resull
in damaged cenlers. Never strike wheels a hard
biow near erank pin. This could result in a broken
crank pin. ;

Readjust centers, revolve wheels and take reading
from indicator. Repeat truing operation until indi-
cated run out does not exceed .001 in. (each gradua-
tion on indicator is .002 in.).

If it i8 impossible to true wheels, check for a cracked
flywheel, damaged o enlarged lapered hole, or a
sprocket or pinion shaft worn ont of round at surface
where indicator reading is being taken. When wheels
are true, position in vise and draw cramk pin nuts
very lght using Crank Pin and Flywbeel Nut Wrench,
Part No. 94545-26, or use torque wrench and tighten
to foot-pound reading given in “Engine Speeificas
tions." Check connecting rod side play with thick-
ness gauge as shown in Fig, 8E-13. If it ls greater
than tolerance shown in “Engine Specifications,”
Section 3A, draw up crank pin muls until within tol-
erance. Insufficient play between rods and fywheel
face is caused by ome of the following conditions:

1. Tlywheels and crank pin assembled with oil on
tapers and nuts over-tightened, Disassemble, clean,
reassemble.

2. New flywheel washers installed and not fully
seated. Disassemble, inspect, replace despest seat-
ing flywheel or exchange crank pin. As last vesart,
grind down width of forked rod.
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3. Taper holes enlarged as a result of having been
taken apart several tmes, Replace wheel seating
daepest.
4. Cracked flywheel at tapered hole,
wheel,

Replace fly-

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 rod sideplay is checked and adjusted, erank pin
nut pulled very tight and lock plate and sorew in-
stalled, again recheck wheel trueness on Lruing de-
vice. Correct any run-out as above.

TRUING AND SIZING PINION SHAFT MAIN BEAR-
ING

Before fting new pision shaft main bearings, lop
bearing race in crankease fo bru nd remove
traces of wear shouldor at si
Using Crankease Main e 3
9671040, consisting of Lappmg snm handle, lagping
arbor and guide sleeve (

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-2) from inside of case. Heat case (o 275
- 300 degrees F. Heating expands case and makes
it possible to remove bearing race using less force.
Press worn race (18, Fig. 3E-2) out and new race ia.
New race must be lapped slightly to true and align
with left case bearing, and to attain a size compatible
with rolier 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 sprocket shaft bearing outer races and
large spacer must be installed in left crankcase.

THICKNESS GAUGE

REAR CYLINGER
CONNECTING ROD

Figure 3E-13. Checking Connecting Rod Sideplay

SE-#

DUO-GLIDE

Figure 3E-14. Main Bearing Lapping Tools

Assemble lapping arbor to lapping handle and assem-
ble guide sleeve to Sprocket shaft bearing bushing.
Sleeves for use with tapered bearing, are assembled
10 case with bearings and small spacer collar. Turn
sleeve parts finger tight.

Insert lap shaft with arbor assembled through pinion
bearing bushing and into guide sleeve. Tighten ar-
bor expansion collars using a length of 5/52 in, rod
as spanner until arbor begins to drag. Do not ad-
just arbor snug in bushing or bushing will "bell," a
condition where hole is larger at ends than it is in the
center,

Withdraw arbor far enough to coat lightly with fine
lapping compound. Do not apply a heavy coat. Re-
position lap in bushing and turn handle at moderate
hand speed. Work lap back and forth in bushing as it
is revalved Lo avoid grooving and tapering.

At frequent Intervals, remove lap from crankease,
wash and inspect bushing, Lapping is completed
when entire bushing surface has a dull, satin finish
rather than a glossy, smooth appearance. If necas-
sary, flush off lap in cleaning solvent, air dry and
apply fresh, light coat of fine lapping compound.
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Figure $E-15. Lapping Pinion Shaft
Main Bearing Race

FITTING PINION SHAFT BEARING

The fitting of pinion shait bearing is done in much
the same way as fitting lower rod bearings (see " Fit-
ting Rod Bearings"). A plug fit is first defermined
using the pinjon shaft that will be used on engine
being overhauled, or spare shaft of exactly same
size. When a plug fit has been found, pinion shaft
will enter bearing slowly 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 fit by sub-
tracting cne half the desired rumning fit clearance
from the size of the plug fit rallers.

Example:

Running fit clearance is 0008 to 001 In, loose. See
"Engine Specifications,” Section 3A. I a plug fit was
achieved with 0006 in. oversize rollers, subtract
one half running fit clearance from plug fit roller
oversize. Usé ligure representing middle or aver-
age of tolerance span, 00075 or 0008 in. One half
the average of tolerance (0004 in,), sublracted from
roller oversize (.0006 in), indicates that .0002 in.
oversize rollers should be used to produce a suitable
running fit.

Oversize rollers are available in 0002, .0004, .0006,
.0008 and .001 in. sizos. Al caleulations should
therefore be made tonearestavailable even-numbered
sizé. In the example above, it would be possible to
arbitrarily decide upon (0006 in. 2s a running fit
rather than the .0008 in. if desired. Final decision
would rest largely upon intended use of motorcycle.
For highspeed work, the more free fit would be
better, while the closer tolerance is suited to road
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use at average speeds. This consideration may be
made in {itling 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

U Timken tapered roller bearings and races pass
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
rémoved. If any part of bearing assembly is worn,
entire assembly should be replaced.

ASSEMBLING CRANKCASE (Fig. 3E-2)

Install fiywheel side outer race snap ring (10 or 134)
in case. Using arbor press and Quter Race Press
Plug, Part No. 97194-37 to press outer race parts
into erankease bushing one sl a time as shown in Fig.
3E-3. Press the races into the case with widest
ends outward to match taper of bearings. Be sure
the first race bottoms on the snap ring and each
successive part tight against the one before.

Install bearing and spacer on sprocket shalt using
Bearing Installing Tool, Part No. 07225-55, Press
the parts on using sprocket shaft spacer (1) as
a pressing  spacer Turn tool screw onta
sprocket shaft thread and tighten securely. Remove

Figure 35-16. Pressing Bearing on
Sprocket Shaft
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Figure 3E-17, Pressing Flywheel
into Crankcase

tool handle and slip the bearing small end up over
sprocket shaft, starting it squarely. Install the small
bearing spacer and the sprocket shatt spacer, Place
tool slesve on spacers and press bearing against

Figure $E-17A. Checking Flywheel End Play

3E-10
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flange on fywheel using the tool driver and handle
as shown in Fig. 3E-16.

Position flywheel assembly in vise with sprocket
shaft up, Slip erankease half, with cuter race parts
installed, over shaft. Skip bearing over lool screw,
small end down toward bearing inner spacer, Posi-
ticn 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.

Befors procesding with further assembly, check to
see thal the bearing is not preloaded by shaking
erankecase half and feeling for a slisht amount of play
of crankease hall on bearing. Note: I there is no
noticeable shake, or if flywheel assembly does not
rotate freely in bearing, disassemble bearing and add
a .003 shim, Part No. 23741-55, on one side of inner
race spacer (L1 or 11A, Figurs 3E-3). Again install
‘bearing with tool and recheck for slight play in
bearing.

On 1968 and earlier models, install bearing lock nut
(1) in crankease using Sproeket Shaft Bearing Nut
Wwrench, Part No. 97235-35A. Kut should be started
by hand, Thread is lett hand, Final tightemng may
be left until case is assemblod.

Remove assembly from vise and install bearing
washer {5), bearings (4} and bearing washer (3) io
pinion shaft, Install new spiral lock ring (2) to
groove in pinion shaft. Skip right case hali over
bearing and against left case half after applying a
coat of non-hardening gesket sealer to partieg
surfaces,

See Fig. 3E-1. Align case halves amd tap crankease
stud bolts (6 and 5) into holes. These two studs
properly align the case balves and must be installed
before remaining studs, Start nuts and tighten until
snug. Inert remaning studs and bolt and tighten all
nuts securely.

Check exaet amount of flywheel endplay with a dial
indicator as divectad at the beginning of this Section
to determine if within specified limits. See Figure
3E-17A.

Tighten 1968 and earlier sprocket shaft bearing mut,

stall sprocket spacer (8 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
through use of correet thickness sprocket
spacers. Method for checking and determin-
ing correct spacer thickness is given In
Section 2B of this marmal.
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SECTION 3F FUEL SYSTEM

MANUAL

DUG-GLIDE
ELECTRA -
GLIDE
SPORTSTER FUEL o

SERVI-CaR SYSTEM

ENGINE 3

FUEL SYSTEM

MODEL HD CARBURETOR

DESCRIPTION (See F

g. 3F-1

The Model HD carburetor is a dwal-venturi, dia
phragm-type carburetor With an automatic econo-
mizer and aceelerating pump.

The fuel inlet needle is operated 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 exactly equal {o the
amount af fuel being used by the engine.

This type of fuel supply control operates at any tilt
angle and is resistant to any vibration which could

cause a poor fuel-air mixture or flooding.

The small primary venturi is offset to the bottom
af the large secondary venturi where the main noz-
zle outlet protrudes from the metering chamber.
The accelerating pump discharges into the small
verturi to take advantage of the venturi pressure
drop that breaks up the solid stream of aceeleraling-
pump fuel,

The accelerating unit is 4 positive-acting plunger
type pump that is connected to the throttle shaft
through a cam lever. The pump plunger 15 a spring-
loaded leather cup that operates in o smaoth plastic
cylinder, and draws its fuel directly from the meter-
ing chamber to provide extra fuel for accelerating

The automalic economizer is a hydraulically-oper-
ated enrichment valve that controls the main-nozzle
Iuel mixture at very low engine speeds, The valve
opens an auxiliary fixed main jet as the venturl air
flow decreases, allowing the fuel mixture to be main-
tained at a full-power richness. As the air fow
through the carburetor inereases, or as the engine
speed increases, the valve closes to prevent an
@ver-rich mixture al intermediate speeds

OPERATION
STARTING OPERATION (Fig. 3F-2)

Choke Is in the closed position and the throttle in
slightly open position. As the engine is cranked,
the entire metering system--idle, intermediate, and
nozzle--is subjected to engine suction which is
transmitted to the fucl chamber via the metering

—

PRIMARY IOLE DISCHARGE PORT
IOLE FUEL SUPPLY CHANNEL.

THROTTLE SHUTTER
CARBURETGOR MIXING PASSAGE

IDLE AIR BLEED —

INTERMEDIATE ADJUSTMENT,
CHANNEL

ACCELERATING PUMP-

INLET NEEDLE & SEAT
ACCELERATING PUMP
INLET CHANNEL

ACCELERATING PUMP
INLET CHECK VALVE J‘

BY

L INLET COMPRESSION SPRING

~PASS CHAMBER
SECONDARY IDLE DISCHARGE PORTS
VAPOR OUTLET
— ECONOMIZER VALVE
FUEL INLET
MAIN VENTURI
BOOST VENTURI
NOZZLE OUTLET
CHOKE SHUTTER
NOZZLE WELL
ey
ACCELERATING PUMP
" CUTLET CHANNEL
- MAIN FUEL JET
MAIN FUEL SUPFLY
CHANNEL
————_ ACCELERATING FUMP
OUTLET CHECK VALVE

T -ACCELERATING PUMP
BALL CHECK

METERING DIAPHRAGM
FUEL CHAMBER
ATMOSFHERIC VENT

—InLET conTROL LEvER

Figure 3F-1
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Figure 3F-2. Starting

channels, creating a low pressure on the fuel side of
the metering diaphragm, Atmospherie pressure from
the atmospheric vent moves the metering diaphragm
toward the inlet control lever to allow fuel to enter
the carburetor through the inlet needle and seat.
The fuel is then forced through the metering systen,
oul into the carburetor mixing passage, and inta the
manifold and engine. When the engine fires and
slarts to rum, the volume of air drawan through the
carburetor increases, and the sprisg-loaded top
half of the choke shutter opens to provide the addi-
tional air reguired by the engine, to prevent an over-
rich mixture. The choke can then be moved ta a
half-open position for engine warm-up.

During hot weather, or after an engine has been run
long enough to reach stable operaling temperatures,
and then shul off for a short pericd of time, a small
amount of fuel vapor may form in the fuel lines ar
in the fuel chamber of the carburetor. The vapor
in the fuel lines will enler the fuel inlet and rise
oul of the vapor outlet, to be vented back into the
fuel tank. The vapor thal forms in the fuel chamber
must eseape through the metering system because
there is no other vent to the fuel chamber. Starting
a warm engine where vapor may be in the system,
Is most easily aceomplished by placing the choke in
the half-closed positicn, and starting as deseribed
above. The choke helps Lo gel the vapor quickly out
of the fuel system so that the fuel flowing through the
carburetor and fuel line ean cool the system toa
normal temperature.

Starting is always more easily accomplished using
the choke--full choke for a cold engine, and half
chake for & warm engine.
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IDLE OPERATION (Fig. 3F-3)

The throttle shutter is slightly open when the engine
is ldling and the carburetor mixing passage on the
engine side of the throttle shutter is exposed to
engine suction, while the mixing passage between
the' throttle shutter and the air cleaner is at nearly
atmospheric pressure. The engine suction is trans-
mitted through the primary idle discharge port o the
fuel chamber side of the melering diaphragm via the
bypass chamber, ldle fuel supply channel, intermedi-
ate adjustment channel, nozzle well, main fuel jet,
and main fuel supply channel, cresting a sub-atmos-
pheric pressure, in the fuel ehamber, The metering
diaphragm is forced upward by atmospheric pres-
sure, moving the inlet control lever to avercome the
inlet compression spring pressure, allowing fuel to
enter the fuel chamber through the Inlet needle and
seat. The fuel flows through the main fuel supply,
main fuel jet, nozzle well, Intermediate adjustment
channel (where it mixes with air from the idle air-
bleed) idle fuel supply channel, to the bypass cham-
ber, where it mixés Wilh 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 inta the engine
combugtion chamber.

ACCELERATION (Fig, 3F-4)

Acceleration is accomplished by the use of a posi-
tive-action accelerating pump that is actuated from
the throttle shaft by a cam lever, The pump cylinder
is filled when the pump is raised to the top of its
stroke, Fuel is drawn from the fuel chamber,
through the accelerating pump inlet channel, past
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Figure $F-4. Accelerating

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 through the
past the outlet check valve, through
& pump outlet channel, and through
the boost venturi into carburelor mixing passage.

INTERMEDIATE OR CRUISE OPERATION (Fig.
3F-5)

Fuel is delivered into the carburctor as described in
idle operation, and the same fuel channels are in use.
As the throttle shutter opens to increase engine
speed, the secondary idle discharge ports are ex-
posed ta engine suctlon, and fuel is delivered from
bath the primary and secondary idle discharge ports
to supply the additional fuel demanded by the engine.
As the throttle shutter is opened fariner, the air
velority through the boost venturi increases, creating
a low pressure area at the nezzle outlet. Fusl
flows from the fuel chamber through the nozzle oullet
via lne 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. At the idle and lower intermediate
speeds, the check ball in the economizer valve is
away {rom the valve seat, allowing free flow from
the fuel chamber through the eccnomizer valve to
the nozzie wWell and nozzle outlet. Fuel flow from
the primary and secondary idle ports decreases
=3 fuel flow from the nozzle outlet increases.

HIGH-SPEED OPERATION (Fig. 3F-6)

Fuel flow from the nozzle outlet increases as the
shutter {s opened past the intermediate position to
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Figure 3F-5. Intermediate Speed

Tigure 3F-6, High Speed

the fully-open position. The fuel Is delivered
through the nozele outlet from the fuel chamber via
the main fuel supply channel and the main fuel jet.
The increased pressure difference beiween the small
venturi and the metering chamber, plus the foree of
fuel flowing throvgh the economizer valve, causes
the check ball to seat, stopping the fow of fuel fram
this part of the maln metering system. This gives
increased economy at high speeds. The diaphragm
action and the method of fuel delivery to the fuel
chamber is the same as previously describad,
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ADJUSTING CARBURETOR (See Fig. 3F-17)

The carburetor, once properly adjusted, requires
little if sny readjustment, It should nat be necessary
to adjust the low speed needle (1) more than 1/8
turn and the intermediate speed needle (2) more than
1/4 turn, richer or leaner, to correct the mixture
for a change in weather conditions.

Before atlempling o correct faulty engine perform-
ance through carburetor adjustment, check over
“Locating Operating Troubles,” Section 1C. In addi-
tion be sure air cleaner element is not blocked with
dirt and cheek manifold connections to be sure they
are tight and nol leaking air.

Inlet fitting (7) and vent fitting (8) have strainer
screens located in threaded holes in carburetor body.
If faulty carburetion indicates fuel flow is restricted,
remove elbow filtings (7 and 8) [rom body, extract
both sereens with a bent wire, and blow oul passages
with an air hose. Replace sereens and elbows, being
sure that sereens are not bent or damaged 5o s to
allow dirt Lo pass through,

Check to see that carburetor vent line hose leading
from fittlng (8] to gas tank is not blocked off, Also
see that gas tank eap vent is not plugged. Either
condition will restrict fuel flow,

Low speed needle
Intermediate speed necdle
Throttle stop sorew
Throtile lever

Choke lever

Accelerating puing

Inlet fitting

Vent fitting

EassmDE .

Figure 3F-7. Model HD Ca
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The fuel supply for low engine speed is completely
regulated by the low speed needle. The fuel supply
for intermediate englne speed is alsc repulated by
an adjustable needle. A fixed jet supplies the high
speed fuel requirements,

Operating conditions, such as at high altitudes or
hard service, may require other thai the standard
main fuel tixed et The following main jet orifice
sizes are available: .049, 051, .053 (stendnrd on
Electra Gnde], usa, 057 {mndam 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 out (to left) makes mixture richer.
Closed throttle idling speed of engine is adjusted
with idle speed stop serew (3).

Correct adjustment can be determined in the shop
and verified by road test according to the following
procedire,

ake sure carburetor eontrol wire is adjusted so
mroula lever (4) fully closes and opens with handle-
bar grip movement.

2. Turn both the low speed needle (1) and the inter-
mediate speed needle (2) all the way in (to right).
Do not close off either needle too tightly or damage
to needle and seat may result.

3. Back up (to left) both needles about 7/8 turn.
With needles in tis pasition, engine will start, but
low speed mixture will probably be teo rich,

4. Start the engine and after it has reached operating
tempezature and the choke has been moved to the
open position, adjust throttle control o engine runs
at approximately 2000 RPAL.

5. Without changing thottle setting, turn lntevme-
diate needle slowly in direction which produces
highest engine speed (RPM). Engine should not miss
or surge at this adjustment position.

6. Back off intermediate needle 1/8 turn to slightly
richen mixture, This is the correel intermediate
needle adjustment.

7. Readjust idle needle and idle speed stop serew to
produce  smooth idle at desired idle speed (900 to
1100 RPM).
NOTE
Use of an electric tachometer is recommended.
8. Changing either mixture sefting also affects the

other selting to some degree. Therefore, it will be
necessary to vecheck the low speed mixture after
the

3F-4

ixture final setting is oblained.

Revised: 5-88



ELECTRA-GLIDE = DUO-GLIDE
SPORTSTER - SERVI-CAR

CHECK L]

The following check list should be used to correct
the mast comumon carburetor defects.

1. Cheek accelerator pump operation.
2. Blow cut passages through high speed serew plog
hole,
4. Tighten cover screws and pressure-test inlet
walve,

4. Check intermediate adjustment spring, needle, and
needle seating.

-

Test main nozzle ball check valve with toal,

6. Inspeet idle needle and seat.

7. Inspect chake relief dige.

8. Inspect and clean discharge ports, diaphragms and
gaskets, seroens and passages, Diaphrazm plale
must not turn,

9. Check inlet lever setting - must be flush to 1,64
inch above floor of casting. Lever and needle must
Be the shackled type,

10. Test economizer ball check valve with toal,

11. Check assembly order - gasket next to body,
then diaphragm, last cover.

NOTE

4 more detailed guide is given at the end of
this Section,

TESTS (checks and tests for carburetor performance)

ALL TESTS SHOULD BE PERFURMED, IN THE
SEQUENCE SHOWN BELOW, BEFORE FURTHER
DISASSEMBLY OR REPAIRS ARE MADE.

BRIOR TO REMOVAL OF CARBURETOR FROM
ENGINE

1. The accelerator pump should be inspected for
proper operation first. Remove air cleaner, prime
carbureior by inserting a toothpick through small
hole in bottom of plastic pump cover and gently
working diaphragm several times. Operate the
throttle lever both rapidly and slowly several times,
with the fuel valve turned on. The pump should de-
liver a strong and constant jet of fuel with each
stroke. Failure to do so indicates diaphragm valves
or pump plunger as being defective.

2. In cleaning of high, intermediate and low speed
chamnels, the following procedure, most likely, will
dislodse any loose dirt lodged in the passages,

Remove high speed screw plug located on rear side
of carburetor, opposite intermediate adjustment
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neecle. Lightly seat intermediate needle and apply
air hose pressute (90 pounds maxinum) o serew
plug hole, Open intermediate and idle necdles three
or four turns and again apply 90 pounds meximum
air pressurs. Reset both adjustment screws {see
ADJUSTING CARBURETOR). Evaluale carburetor's
performance by road lesting.

3. Check inlet needle and seat for leakage, as
follows:

See that all plastic cover serews are tight, Remove
fuel and vent lines, install bulb tester, Part No,
04750-68, to carburetor fuel inlet fitting, plug vent
fitting with finger and pressurize tester noting any
leakage. A moistened needle and seat should hold
1 to 1-1/2 pounds approximately, and release at ap-
proximately 3 to 5 pounds, A dry nesdle and seat
will not hold as well as a moist one, See Fig. 3F-TA,

Figure $F-7A. Checking Inlet Needle
and Seat for Leakage

STOR BUT DO NOT DI

REMOVE C,
BLE

4. Inspect intermediate adjustment needle and spring
10 See if spring coils are binding before needle seats,
If needle does not seat grind 3 small amount of ma-
terial from oach end of spring. You can check to
see if needle is seating by applying blue dye to needle
taper and serewing down lightly 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 alier-
uate pressure and vacuum by mouth using grommet
end of tool, Part No, 96960-68, seated in venturi as
shown in Fig. 3F-7B.
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Tigure 5F-1B. Checking Main Nozzle Ball
Check Valve for Leakage

Vacuum should release bﬂll
seat ball in nozzle assemb]

and pressure should

bl 3

Figure $F-7C. Removing Main Nozzle Welch Plug

If leakage is evident, carburetor must be disassem-
bled and main nozzle check valve assembly veplaced,
To replace main nozzle, puncturc welch plug with
pointed tool, avoiding cenmter, as shown in Fig.
3F-7C. Romove nozzle welch pluz and use stepped
end of punch, Part No. 8686268, on nozzle, tapping
it through into venturi using plastic hammer, See
TFig. 3F-7D. 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. Tnspect idle needle and seat in carburetor bore
for any distortion or a cracked casting.

. Inspect choke relief disc (upper half of choke) for
distortion_ ov stress cracks at the area rotating on
choke shal

DISASSEMBLY, INSPECTION AND REPLACEMENT
OF PARTS

REPLACE DAMAGED PARTS ONLY AFTER COM-
PLETING ALL TESTS,

8. Remove plastic diaphragm cover, Inspect aceel-
erator pump leather for fold-over or eoil spring out
of correct position.

Check accelerator pump outlet ball eheck valve ta
see that ball 15 free (Late 1968).

Inspect gasket and diaphragm for distortion or mis-
placement on earburetor body. Diaphragm must not
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be stretched or have & rippled appearance particu-
larly within the valley portion which should be uni-
form in shape. (Gasket should be assembled next to
bady.)

Lightly make attempt to rotate metal diaphragm
washer, riveted to upper side of diaphragm. If
diaphragm plate rotates freely with no drag, replace
diaphragm assembly. Diaphragm plate should not be
Iooss

Prior to removal of the inlet lover the initial needle
seat leakage test should be performed 10 to 12 times
with the bulb tester, as follows: Close bulb valve.
Apply pressure 1o 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,

., Inspect inlet needle lever for eorrect adjustment.
1t should be fush with surrowding floor of carbure=
tor body. If not equipped with shackled needle, re-
place with kit No, 27588-66. Tighten seml to 45
in,-Ibs, torque. See Fig. 3F-TF,

SET LEVER
FLUSH

Figure 4F-7F

Figure 3¥-1G. Checking Economizer Ball
Check Valve for Leakege
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10, Test economizer ball check far leakage and cor-
reet operations as follow

Using hose end of tool, Part No. 96960-88, place it
over econamizer weleh plug hole 50 it seals off sur-
rounding area, With alternate pressure and vacuun
applied with mouth, a8 shown in Fig, 3F-7G, ball
check should release and seal, Replace any defec-
tive parts.

After plastic cover has been removed, remove welch
plug at idle adjuater, all gaskets, disphragms, needle
and seat, and high speed nozzle before cleaning oar-
buretor in @ caustic carburetor cleaner, since the
caustic cleaner will damage gasket material and the
high speed nozzle plastic chieck ball. Only gaskets
which are in perfect condition should be reused, The
metal parts may alsc be cleaned in lacquer thinner
with a small brush and blown dry.

Inspect by attempting to rotate, or move all welch
plugs in body, A close inspection of wall area around
welch plugs can disclose a leaking condition, When-
ever a welch plur is removed, a new one should be
reinstalled. 1f leakage is suspected due to rongh or
damaged welch plug seat in casting, apply 2 small
amount of seal-all to edge of weleh plug after in-
stalling it in recess.

After carburetor has been resssembled, recheck ac-
celerator pump per item 1 under TESTS,

DISASSEMBLING CARBURETOR (See Fig. 3F-8)

Remove idle (24) and intermediate (35) fuel adjust-
ments.

Remove two throttle shutter screws (48) and the
thrattle 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
shutter so that it can be reassembled later in the
carreat position.

Remove the accelerating-pump-lever retaining serew
(8) and pull the throttle-shaft assembly (42) out of
the carburetor body. compression spring
(46), washers (45), andl shalt dust seals (44).

Remove six screws and washers (20) and the body
cover (18),

Remove accslerating purp plunger assembly (1),
Remove channel plug serew (18).

Remove metering diaphragm (17).

Remave metering-diaphragm gasket (21, Nole that
the gasket is assembled next fo (he body casting.

Remove fulerum-pin relaining sorew (31), fulerum
pm (:m;. inlet control lever (29}, and metering spring
(34).

Remove the inlet needle (32),
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1. Accelerating pump
2, Accelerating pump lever
3. Accelerating pump lever
serew
4. Accelerating pump lever
serew L.W,
5. Channel plug (2)
5. Welch plug
7. Welch plug
E. Welch plug
%, Choke shaft friction ball
10.  Choke shaft frictian spring
11 Choke shutter {top)
12. Choke shutter spring
13.  Choke shaft assembly
14, Choke shaft dust seal
15.  Choke shutter (bottom)
16, Choke shutter screws
17.  Diaphragm
Cover
Accelerating pump check
ball retainer
18B. Accelerating pump check
ball

18,
184,

Diaphragm cover plug sorew
Diaghragm cover screws (8)
Diaphragm cover gaskel
Econamizer check ball

Fuel filter serven (2)

Idle adjustment screw

Idle adjustment serew spring
Throttle stop serew

Throttle stop serew cup
Throttle stop sorew spriag

. Throttle stop screw spring

washer
Inlet control lever
Inlet control lever pin
Inlet control lever screw
Inlet needle and seat
Inlet needle seat gasket
Inlet control lever lension
ring
Intérmediate adjusting serew

. Main jet gasket

Intermediate adjusting serew

Intermediate adjusting screw
spring

Iitermediate adjusting serew

Main jet

Main jet plug screw
Main nozzle check valve
Throttle shaft assembly
Throttle lever wire block screw
Dust seal (2)

Washer (2)

Throttle shaft spring

Throttle shulter

Throttle shutter screws

Gaskel overhaul set

Qverhaul repsir kit

Figure 3F-8, Madel HD Carburetor - Exploded View
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Remave the inlet seat and cage assembly (32), using
4 3/8" thin wall hex socket wrench. Note the posi-
tion af the inlet sesl insert with the contoured side
toward the outside of the cage and the smaath side
toward the inside of the cage

Remove the inlet seat gasket (33), using a small tap
or bent wire.

Remove plug screw (40)
Remove fixed main jet (39) and gasket (394).

Remove maln-nozzle welch plug (6) by drilling 1/8"
diameter hole off center and just breaking through
the welch plug. Do not drill deeper than the welch
plug because this would probably damage the nozzle
assembly. Pry out the weleh plug with a small
punch, being careful not to damage the casting coun-
terbore edges around the plug.

Remove idle-port welch plug (8), using the same
procedure described above.

Remove weleh plug (8) and economizer check ball
(22). Pry out the welch plug carelully, using a small
punch.

Remove twa choke-shutter screws (18) and the bot-
tom half of the choke shutter (15)

Pull the choke-shaft assembly (13) out of the body.
This will release the top half of the choke shutter
{11}, the spring (12, the choke friction ball (9), and
friction ball spring (10).

Remove the choke-shait dust seal (14).

CLEANING, INSFECTION AND REPAIR

The carburetor body can be cleaned in commercial
carburetor solvent such as Hydroseal to remove
wvarnish from the channels and metering chamber.

NOTE

Al gaskets, rubber gaskets, seals and plastic
parts, including items 18, 22 and 41, should
be removed snd only metal parts cleaned in
Gunk Hydrogeal eleaning selution.

All channels and orifices in the carburetor and
pump-body castings should be eleancd with com-
pressed air. DO NOT use wires ar drills to clean
small hales. These might cause burrs or change
the size of the holes.

Inspect all parts for wear or damage payiag particu-
lar ion Lo the following:

Examine pump body casting for breaks and cracks.

The inlet coatrol lever must rotate frecly on the
fulerum pin and forked end must engage slot in inlet
needle (See Fi 3F=BA). The spring (34) should not
be stretched or distorted.
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Inspect the inlel needle (32) cone point for wear and
seratches. Inspect the lever (20) contact end for
burrs and wear.

ASSEMBLING CARBURETOR (See Fig, 5F-8)

Make certain that all parts are kept clean during
reassembly. Do not use cloths to wipe or dry perts,
Lint or threads can easily block small orifices,
Welch plugs should be sealed with a flai-end punch
of a slightly smaller diameter tha the welch plug,
The seated plug should be flat, nol coneave, to assure
u tight fit around the circumlerence.

The metering spring (34) should be seated into the
counterbore in the body casting, and located on the
protrusion on the inlet control lever (20), The lever
shoukd be adjusted flush with the floor of te metering
chamber by bending diaphragm end of lever as nee-
essary,

Twa torque values are important: (I} the inlet seat
anpably (sz) should be tightened to 40-45 inch
pounds ) the accelerating-pump channel plug
{19) shoutd be tightened to 23-26 ineh pounds,

TROUBLE SHOOTING GUIDE (See Fig, 3F-8)
The following symptoms and possible causes with

corrective servies can used as a guide in serv-
ieing the carburetor.

A. ldle System

1. ldle pperation too lean.

(a) Dirt in idle fuel ehannels - blow oul with com-
pressed air.

(5) Intermediate adjustment (35) closed or adjusted
too lean - readjust.

(e} Weleh plug (8) or channel plugs (5) missing or
not tightly sealed - re-seat or replace plugs,

(d) Nozzle check valve (d¢1) not sealing - blow out
with compressed air, or replace, (See "Check List”
No. 5.

2. Mdle operation toa ri

(a) Carburetor flooding - see Item E.

(b) Idle adjustment serew (24) point damaged - re=
place the adjustment.

(c} Idle adjustment hole damaged, foroed oversize,
or casting cracked in the idle port area - replace
carburetor.
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B. Intermediate System

1. Lean operation at steady speeds between 13 and
65 m.p.h.

() Itermediate adjustment (35) adjusted too lean -
readjust.

(b} Dirt in intermediate fuel ports or supply chan=
nels - remove welch plug (6) and channel plugs (5}
and blow out with eompressed air.

(6} Weleh glug (6) or chamel plugﬁ (5) not tightly
sealed - re-seal or replace pl

() Nogzle eheck walve (41) not sealing - blow out
with CDmpru!&{.d air, or replace. (See "Check List”
No.

(e} Intermediate adjustment packing (36) missing or
damaged - replace.

{f) Economizer check ball (22) stuck closed - re~
move weleh plug (§) and check ball (22) and blow aut
chamnel with compressed air. (Sze "Check Lis
No. 10.)

2. Rich operation at steady speeds between 15 and
65 m.

(2) Intermediste adjustment (35) adjusted too rich -
readjust.

(1) Fixed main jet {39) too large, not tightly in place
or missing - seat firmly, or replace jet.

(¢) Carmuretor flooding - see ltem E.

() Nazale check-valve weleh plug (6) not tightly
sealed - ve-seat or replace.

(e} Choke valve partially closed - see that choke
friction spring (L0) and choke friction ball (8) are
correctly assembled,

C. Nogzle System
1. Lean eperation at speeds above 60 nup.h,
(a) Dirt in nozzle system - remove main fusl jet

plug screw (30) and blow chamels out with com-
pressed air,

n:] Mmll fuel jet {39) too small or damaged - re-

c») Main fucl jot plug seress (10) ot tightly sealed -
tighten to stap air le:

Vel duetk it (21) damaged - replace.
(See "Check List" No.

(e} Nozzle cheelk valve cu) not seated correctly in
sting - re-seat flush with nozzla-well surface.

2. Rich operation at speeds above 60 m.p.h

(a] Main jet (39) too large, not tightly in place or
missing - seat firmly or replace.

(b) Carburetor flooding - see Item E below,

¢} Economizer check ball (22) not seating - remove
weleh plug () and check ball (22) and blow ehannel
out with compressed air. (See "Check List" Ne. 10.)

D. Accelerating Pump System
1. Lean aceeleration.
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(a) Incorrect carburetion adjustment - readjust idle
(24) and intermediate adjustments (35).

() Dirt in accelevation fuel channels - blow out all
channels in diaphrazm cover (18) and the acceler-
ating pump discharge channel in the body easting.
(See "Check List" No. 1

(c) Accelerator pump assembly (1) damaged or
worn - replace assembly. (See “'Cheek List™ No. 1.)

(d} Diaphragm cover plug serew (18} loose or miss-
ing - tighten or replace.

(e} Diaphragm (L7) flap check valves damaged ov
worn - replace diaphragm.

() Econamizer check ball (22) stuck closed - re-
mave welch plug (8) and check ball (22) and blow
channel clean with compressed air. (See "Check
List" Ko. 10.)

E. Carburetor Flooding

1. Dirt in inlet needle and seat assembly (32) - re-
move and clean, or replace. {See "Check List"
No. 8.}

3, Inlet seat gasket {33) missing or damaged - re-
place.

3. Inlet control lever (29) not correctly adjusted -
readjust lever flush with metering chamber wall.
(See "Check List" No. 9.)

4. Diaphragm {17) incorrectly installed - replace or
correct installation.

5. Inlet control lever pin (30) loose or not correctly
installed - tighten retaining screw (31) and correct
installation,

6, Inlet control lever (29) tight on lever pin (30) -
replace damaged part, or clean dirt from these
parts,

%, Inlet needle 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.

(b} Inlet control lever (28) incorrectly adjusted -
readjust lever flush with wall of metering chamber.
(See "Check List" No. 9.)

{c] Diaphragm eover plate (18) loose - tighten six
serews (2

(@) Air leak in metering system - all channel plugs,
plug serews, and lead plugs to be tightly sealed.

(e} Inlet tension spring (34) stretched or damaged -
replace,

2. Rich cperation in all speed ranges.

{a} Carburetor flooding - see liem E.

(b} Choke valve not staying fully open - see that
choke friction spring (10) and frictlon ball (8] are
assembled correctly,

() Inlet contral lever (29) incorrectly adjusted -
readjust lever flush with wall of metering ehamber.
(See "Check List" No. 8.)
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MODEL M CARBURETOR
DESCRIPTION

The model M earburetor is a plain tube carburelor
containing a venturi, and & discharge nozzle through
which fuel is drawn into the air stream passing
through the venturi. The guantity of fuel is metered
by two jets or openings, one for low and one for high
speed, before entering the nozale.

Needle valves in the low and high speed passages
allow the carburetor to be adjusted for the slightly
varying and individual needs of the engine, Once a
carburetor is adjusted, it requires little if any atten-
tion. At most, two “clicks" or notches richer ar
leaner on the needles are all that should be neces-
sary fe correct air-fuel mixture for changes in
weather conditions, All earburetor final adjustments
should be made with the engine at full vperating
temperature.

ADJUSTING CARBURETOR

Before attempting ta correct faulty engine perform-
ance through carburetor adjustment, cheek over "Lo-
cating Operating Troubles', Section 1C. In addition,
e sure air cleaner element is clean and check car-
buretor and manifold ommections to be sure they are
tight and not leaking a

Both high and low speed needles (1 and 2, Fig. 3F-9),
are turned clockwise, or in, to make leaner mixture,
and counterclockwise, or out, to make mixture
richer. Both needles are held to whatever pasition
they are set by a spring and ball plunger which drops
inta notehes in the needle adjusting screw.

A carburetor may be adjusted as follows:

Turn both low and high-speed needles all the way in
(clockwise). Back out the low speed needle five
turns. Back out the high-speed !!EFdlE two .turns.
With needles In these positions, the engine will start
but the mixture will be too rich, Advance spark all
the way or nearly all the way, whichever is hest.

SECTION 3F
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=it
1. High speed needle 6. Carburetor bowl vent
2. Low speed needle 7. Low speed needle lift
3. Throttle lever lock lever
sorew 8. Choke lever
4. Throttle lever 9. Choke disc
5. Throttle stop screw

Figure 3F-3. Model M Carburetor Controls
and Adjustments

ing and all avound carburetion will be Detter with low
speed adjustment set slightly rich rather than lean.
If necessary, make further adjustment on idle stop
serew to obtain desired idling engine speed. Retard
spark completely, If carburetor is properly ad-
justed, engine will continue to evenly and
smaothly, though more slowly.

During high speed operation, fuel is metered by a
fixed jet which has no adjustment, However, the high
speed needle may be used as 'trimmer valve” to
supplement the fuel fowing through the jet during
extremely high speed aperation (opened amount which
achicves best results). It may be closed during op-
eration at high altitudes lo keep mixture from be-
coming too rieh in the rarified air,

D ING CARBURETOR (Fig. 3F-8A)

Warm engine to full operating and cor-
rect adjustment of bath needles,

Adjust low speed first, with engine at operating teri-
perature and idling. Turn needle in, one noteh at &
time, untll mixture becomes so lean that the englne

misses and acts starved, Back out the neadic five to
ten natches, or until engine hits regularly with spark
advanced and losed, or a8 nearly closed as
it can be set and still have engine run at idling spoed.

Adjust throttle lever stop screw (5, Fig. 3F-8} to
make engine idle at desired speed with throttle fully

closed. Turning screw clockwise makes engine idle
{aster. Never set idle adjustment to slowest possible
speed. An extremely slow idle causes bearing wear,
0il and slow speed g difficul-
ties,

Make final readjustment on low speed needle. Try
one noteh at a time, first in and then out, to see if
engine picks up speed or rung more smoothly. Start-

Revised: 5-88

Disconnect carburetor from motoreycle as follows:
Remove air cleaner caver, clement and back plate.
Disconnect fusl line With strainer at carburetor,
Disconnect throttle control wire.

Remove carburetor suppart from top center erank-
case b

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 right.
Disassemble carburetor as follows:

femove bowl lock nut (1), gasket (z), main nozzle
retainer spring (3) and main nozele (4). Remave
Bowl (5) and bowl cover gasket (6)
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Figure 3F-9A, Model M Carburetor - Exploded View
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LEGEND FOR FIGURE 3F-84

BEBosamumeps

Tloat valve seat 18, Throttle shaft 32. Air intake shaft
Float valve seat gasket 20. Low speed needle valve 33, Kle hole body plug
TFloat lever pin 21. High speed needle valve 34. Idle passage plug serew (3)
at 22, Neudle valve lever sorew 35, Fixed jet
Float lever 28, Needle valve lever 36. Throttle shaft bushing (2)
. Floal valve 24, Needle valve lever spring 37, Venturi (1-5/16")
25. Lever spring collar

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

Bowl loek nut 13. Thrattle stop lock serew 26, Air intake shaft nut and washer
Lock nut gasket 14. Throttle lever 27. Air intake shaft stop

Main nozzle Tetainer spring 15, Throttle lever arm 28, Friction ball

Main nozzle 16. Throttle shaft spring 2. Friction spris

Bowl 17, Throttle shait screw (2) 50, Air intake dise serew (2)

Bowl cover gasket 18. Throttle disc 81. Air intake dise

Remove float valve seat (7) and gasket (8). Turn out
float lever pin (8] and slip Noat (10), float lever (11)
and float valve (12) out of bowl.

Laoosen thrattle stop lock serew (13) and slip throttle
lever (14} off throttle shait with throttle lever arm
(15) and throttle shait spring (16).

remove throttle shatt screws (17, slip throttle dise
(18) out of slat in throltle shaft and pull out throttle
shaft. (19).

Remove low speed needle valve (20) and high speed
needle valve (21).

Remove needle valve lever screw (22), needle valve
lever (23), lever spring (24) and lever spring collar

Retnove air intake shaft nut and washer (26), air in-
take shaft stop (27), friction ball (28} and friction
spring (29).

Remove air intake disc serews (30), air intake disc
(31) and pull out air intake shaft (32).

Remove idle hole body plug (53) two idle passage plug
serews (34) and carburetor fixed jot (35)

CLEANING, INSPECTION AND REPAIR (Fig. $F-3A)

Place all parts except gaskets and float in "Gunk Hy-
dro-Seal" or other earbon and gum dissolving agent.
Wash, and dry all parts with compressed air.

air through all carburetor barrel passages as shown
in Fig. 3F-0B. Never scrape carbon deposits from
carburetor barrel or other parts with knife or other
stegl instrument.

Check throttle shaft {it in throttle shaft bushings (36)
If excess play exists, use an appropriate size drift
pin to remove old bushings. Press in replacement
parts and line ream with 2 .250 in. drill,

Examine carburetor venturi (37). If it is extremely
laose or pitted, slip out and replace.

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

Revised: 5-68

on_bottom of float valve seat. If valve leaks, replace
valve and seat.

If float is damaged or logged, replace with new part.
Cut cement seal around foat screw which sscures
fioat to foat lever. Remove float screw and assem-
ble new float to lever but leave serew loose. Posi-
tou bawl so it is upright {the way it fits an carbure-
tor barrel) with gasoline inlet on far side. Pull float
toward you to the lmit of the slot in float lever and
about 1716 in, Lo left of center line (see Fig, §F-5C).
This provides clearance in float bowl, Tighten float
screw and cement float serew to float with any ee-
ment thal is impervious to gasoline, or thick shellac,

Check floal lever as follows:

Turn assembled float bowl upside down. Measure
distance from lip of float bowl to top of foat divectly
opposite float lever. Thig distance should be exactly

/4 in. When adjusting carburetor float, do not bend
float lever while installed in bowl. Adjusting in this
manner bends and spreads fingers belween which
head of floal needle fits and develops lash or lost
motion between foat and needle. Float and lever
assembly should be removed from bowl, and lever
then bent as required.

Check needle head fit in float lever, It should be a
{ree fit to about .003 in. clearance. To check clear-
ance with float assembled, hold needle against seat
with small screwdriver without restricting foat
lever, Move float up and down and observe free play
between noedle head and float lever (sce Fig. 3F-9C),

ASSEMBLING CARBURETOR

Assemble carburetor in reverse order of disassem-
bly. Pay particular attention to the following points,

Install venturi with choke end (small end) fscing air
intake opening.

Install throttle shaft from bottom of carburetor so
counterbored screw head notches are facing left side
of carburetor when viewing carburetor from throttle
shaft end. Notice that an edge of throttle dise has a
flat on each side. Pass this edge of dise through

3F-13
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THROTTLE LEVER

STOP SCRE
LOW SPEED LIFT
LEVER AND NEEDLE
VALVE ASSEMBLY
UFT LEVER

SFRING SEAT
BODY PLUGS
= i

LIFT LEVER
TENSION SPRING
FROM FLANGE

IDLE GHANNELS

LOW SPEED NEEDLE
WALVE SEAT HOLE

WEAR TAKE-
UP SPRING

IDLE HOLE FARTHEST

Fizure 3F-9B. Model M Carburctor Passages and Needle Seats

throttle shaft, close throttle and insert throttle shaft
screws (17) but do not tighten, Shift disc slightly un-
til it seats all the way around carburetor throa.
Tighten screws. Work dise several times, If there
is any bind, loosen screws and reposition dise.
Position both throttle dise and throttle lever in wide
open position before Lightening throttle stop lock
serev.

Throttle lever and shaft should open and close with
just a slight drag, If tco loose, loosen stop lock

serew and compress parts on throttle shafe with fin-
gers while tightening

Install only replacement throttle disc containing
same identification number on face. With disc cor-
rectly installed and closed, the number will be on
right half of dise when viewed fhrough manifold end
of carburetor,

Alter assembly, adjust carburetor as described in
“Adjusting Carburetar.™

FLOAT SCREW  FLOAT

FLOAT LEVER
PRONGS

FLOAT VALVE

FLOAT NALVE
BEARING FIN

FLOAT VALVE SEAT BASKET
FLOAT VALVE SEAT

CROSS SECTION OF CARBURETOR

BOKL SHONING FLDAT MECHANISM
AND FLOAT SETTING

FLOAT LEVER BEARING
FIN SCREWS

3/64" TO 116" OFF CENTER
TOF VIEW OF CARBURETOR BOWL
SHOWING FLOAT MECHANISM AND
OFFSET OF FLOAT

Figure IF-9C. Adjusting Model M Bowl Float and Needle

SF-14
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MODEL DC CARBURETOR

DESCRIPTION

The model DC carburetor is a plain tube carburetor;
that is, its main fuel-air mixture passage consists of
& venturi sectlon and discharge nozele. A fixed jet
and adjustable high-speed necdle valve of limited
size meter the high-speed fuel supply as it is fed into
the venturi seetion of the throttle barrel. The low-
speed needle valve meters the low-spoed fuel-air
mixture supply as it is fed iuto the throftle barrel
near the throttle disc. There are no moving parts
except the throttle shaft and disc and the bowl float
mechanism.

ADJUSTING CARBURETOR (Fig. 3F-9D)

A properly adjusted carburetor requives little read-
justment, It should not be necessary o change the
adjustment of the low-speed needle more than 1/
turn and the high-speed needle more than 1/4 turn,
vieher or leaner, to obtain correct mixture for a
change in weather conditions.

Before attempting to correct faulty engine perform-
ance through carburetor adjustment, eliminate other
pussible canses for poor enging performance such as
bad spark plugs, improper spark timing, misadjusted
tappets, dirly air cleancr, or leaky carburetor and
manifold connections.

The sair-fuel mixture for low engine speed is regu-
lated by the low-speed needie. The fuel supply for
high engine speed is regulated by a combination fixed

SPORTSTER AND
ELECTRA-GLIDE

SERVI-CAR

3. Throttle lever
4. Throttle stop screw

L. High-speed needle
2. Low-speed needle

SECTION 3F
Engine - Fuel System

jet and adjustable needle. The fixed jet dominates
the regulation of high-speed fuel supply. The high-
speed needle provides a means of supplementing, to a
limited degree, the fuel supplied by the fixed jot,
when it iz found that slightly enriching the mixture
improves engine performance.

Both the high-speed needle (1) and low-speed noedle
(2) turn inward (elockwise) to make mixture leaner
at the respective speeds for which they adjust.
Backing them out (counterclockwise] makes mixture
richer,

A carburetor may be adjusted as follows:

L. Make sure carburetor control wire is adjustad so
throttle lever (3) fully eloses 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
Tesult,

3. Tumn low-spsed needle (2} (counterclockwise)
about 1-1/2 turns, With needle in this position,
engine will start, ut low-speed mixture will prob-
ably be too rich,

4. Start the engine and afler it has reached operat-
ing temperature and the choke has been moved to
the open position, correet the adjustment of low-
speed neecle. Turn low-speed needle (2) in (clock-
wise] 1/8 turn at @ time until mixture becomes so
lean that engine misses and is inclined to stop; then,
back needle out (eounterclockwise) 1/ turn, of until
engine hits regularly with spark advanced and throt-
tle closed and engine yunning at idle speed. Starting
and all around carburetion will be better with low-
speed adjustment slightly vich, rather than too lean.

5. Adjust throttle lever stop serew {4) as necessary,
to make engine idle at proper speed with throttde
fully closed. Turn screw clockwise to make engine
idle faster and countercloclowise to make engine idle
slower. Do not idle an engine at the slowest possible
speed because an extremely slow idling adjustment
causes hard starting. Changing the idle speed with
throttle stop sorew is likely to change the low-speed
mixture slightly. It will, therefore, be necessary to
again check and correct low-speed needle adjustment
by the same procedure followed in maling the initial
adjustment,

6. Check bigh-speed adjustment, after low-speed
adjusiments have been completed. Run motarcycle
or Servi-Car on the road at various speeds between
20 miles per hour and maximun speed. Have spark
fully advanced, Best all-around engine performance
can usually be found wilh the high-speed needle (1)
set from 3/4 to 1-1/4 turns open,

Figure $F-9D. Model DC Carburetor
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[BLING CARBURETOR

from yele 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 throltle bedy, carburetor body and
bowl assembly, and the si
ports, holes and channels as described
in text.

aF-16

Figure 3F-9E. Model DC Carburetor - Exploded View
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LEGEND FOR FIGURE 3F-3E
1. Throttle body screw and 14. Throttle lever stop serew 28, Idie tube assembly
washer (3) 15. Throttle lever stop serew 29. Main nozzle
2. Bady gasket spring 30. High-speed needle valve
3. Idle hole body plug 16. Bowl mounting screw (4) extension housing
4. Low-speed needle valve 17. Bowl 31. High-speed needle valve
5. Low-speed needle valve 18. Bowl gasket 32. High-speed needle valve
washer 19, Float nut packing aut
6. Low-speed needle valve 20. Float 8. High-speed needle valve
pri 21. Float valve and seat packing
7. Thratile shaft serew (2) 22. Float lever screw and 34. Carburetor jet
&, Throttle disc s 35. Drain plug and gasket
4. Throttle lever clamping 23. Float lever and bracket 36. Idle passage tube
serew assembl 37. Throftle shaft screw (2)
10. Throttle lever 24. Support bracket nut and 38. Vent clamp
11. Throttle shaft spring lock washer 39, Vent housing
12. Thrattle shaft washer 25. Support brackst 40. Vent gasket
13. Throttle shait 26. Bowl nut 41. Idle bleed tuba
2%, Bowl nut gasket
Figure following name of part indicates quantity necessary for one eomplete assembly.

Remove air cleaner cover, air cleaner cartridge and
back plate, Turn off fuel supply al valve and discon-
nect fusl line at carburetor

Disconnect throtile cantrol wire.

Remeve cazhuretor support (if used)

Remove two carburetor fastening bolts and pull car-
buretor aut,

The DC type carburetor censists of three main sub-
assemblics; throttle body, carburetor body, and bowl
assenibly.

THROTTLE BODY DISASSEMBLY (Fig., 1F-9E)

To disassemble the throttle budy, remove three
throttle body serews and lock washers (1), body
saskel (2), idle hole body plug (3), low-speed needle
valve (2), washer (5) and needle valve spring (6]

Remave throttle shaft screws and lack washers (7)
and free throtile dise (8] from shait.

Loosen throltle lever clumping screw (9) from lever
(10) and free spring (11), washer (12) and shaft (13)
from throttle body. If necessary, remove slop serew
(14) and spring (15) from throttle lever.

CARBURETOR BOWL DISASSEMBLY

To disassemble the carburetor bowl, Temove four
howl attaching screws and washers (18). Tap bowl
(17) lightly to break free from earbureior body. Re-
move gasket (18). Unscrew flal speed nut (19] from
float rod and free float (20), Remove matched float
valve and seat assembly (21). Remove float lever
sorew, lock washer and floal washer (22) to free
float lever and bracket assembly (23).

Revised: 5-68

CARBURETOR BODY DISASSEMBLY

Ta disassemble the carburetor body, remeve support
bracket nut and lock washer (24), and support bracket
(25) (if used). Remove howl nut {26) and gasket (27),
The idle tube (26) extends up through the nozzle and
venturi into the upper wall of the body.

NOTE

Ordinarily the idie tube will remain in the
body when the bowl nut is removed. If for
any reason It should stick in the bowl nut, do
nol attempt to remove it from the nut.

If the tube remains in the body when the bowl nut is
removed, remove it gently by moving the plug end of
the tube back and forth, and pulling at the same time.

The nozale (29) is serewed into the body and shoul-
ders against the casting at the top, Use a good
screwdriver for removing and replacing nozzle,
Preferably grind a pilot on the end of a sperial
screwdriver to fit the inside of the nozzle and grind
the sides to clear the 3/8-24 thremd hole. Al the
same time grind the blade to it the nozzle slot. The
slat Is .051 in. wide,

Remove the bigh-speed needle valve extension hous-
ing (30) to free high-speed needle valve (31), packing
nut (32) and packing (33)

Remove the high-speed metering plug or fixed jet
(34) located directly apposite the high-speed needle
valve hole.

Remove drain plug and gasket (35) and free idle pas-
sage tube (35).
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Remove screws (37) and clamp (38) to free vent hous-
ing assembly (39), vent gasket (40), and idle bleed
tube (£1) from earburetor body.

CLEANING, INSPECTION AND REPAIR

Place all parts except gaskets and float in "Gunk
Hydro-Seal.” Wash and dry all parts with com-
pressed air. Blow air through all passages. Never
scrape carbon deposits from carburetor parts with
knife or other steel instrument, Replace any gas-
kets that are badly worn or damaged.

Ordinarily a good cleaning in "Gunk Hydro-Seal
will be all that is necessary to clean out carburetar
passages; however, if after considerable use a heavy
"erust” forms, it may be essential to ¢lean out pas-
sages with appropriate size drills. For this reason,
all drill sizes needed for a complete carburetor
cleaning operation are given throughout the cleaning,
inspection and repair procedure.

THROTTLE BODY

After the carburetor has been in serviee [or some
time, the interior of the throttle barrel, idle port
holes at lhe closed dise edge and idle or low-speed
neeiile passages may accumulate a "crust” which will
interfere with the idling and "off idling” characleris-
tics. Clean the body and parts in "Gunk Hydro-Seal."
Ii the throttle shaft (18) shows considerable wear
(over 002 in. at the bearings), replace with new
shaft,

Clean out the idle port holes located next {o the dise
{elosed position] in the throttle body. Use the exact
drill size specified below for the particular earbura-
tor being worked on, being extremely careful not to
increase the original hole size.

Maodel
(Marked on Carburetor) Drill Sizes
DC-1, 1L, 1M, 10 0 (.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 drilll. This hale
meets the angular hole inside the throttle barrel,
The angular hole drill size is 0635 in, diameter
{#52 drill).

CARBURETOR BOWL

Examine the carburetor body and bowl joint faces for
seratehes and damage that may resull in fuel leak-
age. Replace, if necessary. Suck on bottom of float
valve and seat (21). If valve leaks, replace valve and
seat.

3F-18
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Figure 3F-9F. Engaging Model DC Float Lever
in Valve Stem Groove

Figure 3F-9G. Checking Model DO
Float Selting

CHECK AND SET FLOAT ROD

Assemble float valve and seat assembly (21). Install
float lever bracket screw (22} loose, so that bracket

adjusted if necessary, Insert float valve and
sat (21) about halfway into bowl.

Pasition float rod at the same time for easy engage=
ment of nylen lever fingevs in float valve stem
groove (see Fig. 3F-OF) rn flcat valve into bowl
and tighten against gaskel.
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NOTE

Under no condition, screw valve seat fitting
with valve into bowl withoul first remaving
bowl from earburétor body, because fingers
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 fhe distance from top of float
rad to auter edge of bowl [ange oppasite fuel inlet
fitting as shown in Fig. 3F-9G. This measurement
should be taken when lever is at the point where float
valve seats lightly, Move float lever up and down to
detsrmine this seating point. Note that measurement
is taken from outer edge of bowl opposite the fuel
inlet fitting, Float rod position from edge should be
1 in. plus or minus 1/64 In. If setting is not 1 in,
with float valve closed, adjust slotted float lever
brackel,

When correct position of float rod |3 obtained, lighten
bracket screw securely and recheck setting of float
rod. Install float (20) on rod, flat side up, fastening
with speed nut {19).

CARBURETOR BODY

To clean the ldle tube (28} and Idle feed hale, blaw
through the tip end. Do not use drills in end of lube
or in small feed hole at bottom.

Clean the nozzle (20) bleed holes with a #54 drill
{.055) and the in passage with a €17 drill .173),
Clean the bigh-speed needle seat hales 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 70 {.028)

Be extremely careful not to change size of holes dur-
ing the cleaning operation.

Examine the two bowl vents in the carburetor body,
ta make sure both holes are open. One hale is the
brass tube permanently swaged into the body. The
second hole is located adjacent to the brass tubs 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 (38).
When fully seated, tube will extend beyond hody face
through gasket (2} into the throttle body correspond-
ing hale. The idle tube serves two purposes, one
for lining up the throttle body and the other to reduce
the size of idle mixture passage. It is important
that no leakage ocours betwsen the man body and
thrattle body, Examine the joint faces for nicks or
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damage, particularly where the low-spoed or idle
mixture enters the throttle body.

The idle or low-speed air bleed is located in the idle
mixture channel, top of main bedy, with the entrance
on middle side of hody through idle bleed tube (41)
and nozzle venl hausing (30). The air entering the
bleed mixes with fuel delivered by idle tube and
passes lo the throtile body.

The nozzle (29) is air bled through a passage in th
main bedy and nozzle vent housing (39), side oppo-
site carburetor bowl.

Be extremely careful not to damage or enlarge any
of these passages. Checl the nozzle vest housing
assembly fit on carburetor body. These parts should
1it snug and without play.

ASSEMBLY

Assemble carburetor in reverse order of disassem-
bly. Pay particular attention to the special instruc-
tions below.

CARBURETCR BODY

Install vent housing assembly (39), gaskel (40), idle
bleed tube (21), clamp (38), and screws (37). Start
tube into holes lirst, then tap housing into place.
Full clamp [38] just tight enough so that outer ends
of clamp touch body bosses.

Install drain plog and gasket (83) 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 out the needle valve so the point will nol

& valve hole in the main body when the hous-
ing is pulled up tight. Pull up the packing nut just
enough to prevent the needle valve from turning ton
freely.

Be very careful nol to jam the needle valve into the
seat 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 lixed
amount {rom the high-speed needle valve, turning the
needle valve completely off may, under certain can-
ditions, cause the mixture delivered by the nozzle to
be loo lean. Turning the needle valve on three to
four turns will cause the nozzle mixture to be defi-
nitely on the “rich® side but nt excessively rich for
normal conditions, As a rule, keep the high-speed
needle valve setting as “lean” as possible, consistent
wilh good perfarmance. See "Adjusting Carburetor,”

Assemble the nozzle (28) in place using an impro-
vised screwdriver as described under "Carburetor
Body Disagsembly."
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Turn the entire body upside down, drop in the idle
tube (28), small end first, jiggle the body, and the
tube will locate itself in the body hole, Do not bend,
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 approximately 1/32 in, oul of
nozzle passage. When installing bowl nut {26) and
zasket (27), spring 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
aftaching screws (18) and gasket (18)

THROTTLE BODY

Install throttle shaft (13}, counterbored serew head
notches facing towards carburetor main bady. Po-
sition throttle disc (8) in shaft, milled side up and
facing garbuvetor body, Insert and tighten shait
serews (7). Work disc several times. If theve is
any binding, loosen screws and reposition disc.

Install only replacement thrattle disc containing
same identification pumber on face. With dise cor-

ELECTRA-GLIDE - DUO-GLIDE
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rectly installed and closed, the number will be on top
half of dise facing carburetor main body.

Install screw (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 tght. Position throttle disc and
theottle lever in wide open position before tightening
serew (§).

Install low-speed needle valve (4), washer (5) and
spring (6], Be careful mot to jam the low-speed
needle point into its seat. Install ildle hole body
plug (3} Dnstall idle passage tube (36) in carburator
body, chamfered end out. Install a new throtile hody
gasket (2], position throttle body in place and insert
screws and lock washers (1).

The Madel DC carburetor is attached to the manifold
flange with certain thickness gaskel and certain
length cap screws. 1i 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
the head of the lower throttle body serew (1. 1 it
does battom, a 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 appear in follawing chart,

Calibration and Setting Chart

Turas Turns Throttle

nc Idle Tle Fixed High-Speed Tdle Speed. Dise

Model Bleed Tube Feed i Setling Setting Mark

pC-1 €53 (.0595) | 69 (.0203) 0 {007} 34w i-1/4 | 3dtel 4

DC-1L #53 (0595) | #69 (0203) #4(0625) | 3/4to 1-1/4 Lto1-1/4 94

DC-1M #53 (0595) | 69 (0293) #1(.052) 3/4 10 1-1/4 1 94

DC-10, 8, 12 #55 (.0585) #69(.0293) 4 (.0B25) 3/4t01-1/2 Lto1-1/4 9a
DC-2 #51 (.067) #70 (.028) #20 (0452) | 3/4t01-1/4 1to1-1/4 12

ne-1 #53 (,06985) w6 (.0283) 3/dto 1-1/4 1to1-1/4 oA

§F-20 Revised: 5-63



SERVI-CAR

MODEL MD CARBURETOR
(1966 AND LATER SERVI-CAR)

GENERAL

See Figure 3F-12, On the Model MD carburetor, fuel
enters carburetor at inlet connection (A) flowing past
inlet needle and seat (C) into the fuel bowl, Fuel
Mows fram bowl past main nazzle adjusting serew (T)
inta main nozzle orifice (W) and into nozzle sump {71,

Iile and slow speeds: Fuel reaching its level in the
CATDUrEtOT DASSES main adjusting serew [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 ovifice (M) where it
mixes with air from channel (P) adjusted to require-
ments by idle mixture adjustment serew {0) through

e
the slightly opened throtile disc (G).

High speeds and full power: When engine is pulling &
load throttle disc (G) has opened further reducing
suction and minimizing fuel discharge at (H) and in-
creasiag air flow Lo a high velocity through venturi

SECTION 3F
Engine - Fuel System

(R). This air draws fuel from main nozzle (¥) sup-
plied from bowl, past main nozzle adjusting serew
k‘r) hrough orifice (W), As enging speed or load in-
creases air is automatically hled into the main noz-
zle thraugh tube (U] which causes a proper proportion
of fuel drawn from sump (Z) in S relation 10 adjustment
to be metered at that speed

ADJUSTING CARBURETOR (Fig, 3F-13)

A carburetor once properly adjusted requires little
if any readjustment. Before attempting lo correet
faulty engine performance through carburetor adjust-
ment, eliminate all other possible causes for engine
trouble. Such as bad spark plugs, incorrect spark
timing, misadjusted taj ts, dirty air cleaner, or
leaky carburetor and \l\al\I’HLD comectiong.

Idle mixture adjustment serew (1), turns 10 the right
to enrich mixture for the idle speed range. Backing
it out {turning lefl) makes mixture leaner

Main nozzle adjusting serew turns 1o the right Lo lean
mixture foy the high speed range. Backing it out
(turning left} makes mixture richer

INITIAL ADJUST!

MENT

Completely clase fturn elockwisel both sdjusting

M

LQ/@H

Fuel inlet screen

Main fuel supply
channel

Inlet needle and seat

Float valve plug
serew

oo o

Float
Throttle dise

om

/® H Idle mixture dis-
charge ports
J Idle mixture chamnel

Ed

Bowl air vent
L Idle tube and plug

U ¢

T VWX

M Tdle tube fuel orifice

Idle tube gasket |

Tdle adjustment serew

Ll air bleed channels

Choke dise

Venturi

Bowl gasket

Main nozzle adjusting
serew

Main nozzle air bleed
tube

HUZoRO R

=

Fuel bowl drain screw
Main nozzle orifice
Main nozzle channel

plug
Main nozzle
Main nozele sump

N MEe

Figure 3F-12. MD Carburetor Cross Section

Revised: 5-G6

aF-z1



SECTION 6F
Engine - Fuel System

screws until snugly seated without foreing, then open
them up to the normal setting as follows:

Main mixture (1} - 1-1/2 turns open
Idle mixture (2) - 3/4 turn apen

Above normal settings are approximate and will vary
for individual engines and operating conditions,

Closed tarottls, 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
throttle fully closes with outward handle bar grip
movement; engine should be at normal operating
temperature.

Tura screw (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 to make minor veadfustment
of adjusting screw (1) Final adjustment of the main
mixture may be made after a performance cheek
under, road load eonditions.

DISASSEMBLING CARBURETOR (Fig. 3F-14]

Disconnect throttle and choke wires from the car-
buretor connection. Shut off fuel supply and remove
the hose from the earburetor wipple. Remove car-
buretor from the intake manifold.

Remave carburelor o mamfald mounting gasket (1),
gasoline line elbow (1Al and inlet sereen (1B), Re-

move main mixure screw (2), packing nut {3), pack-
ing (8], gland (5), and main packing screw gland gas-
Remove 4 bowl screws and lockwashers (7),
Remove bowl (6), and gasket (8) from carburetor
body. Serew out float lever pin-serew (10) securing
foat (11) to bowl; with = heavy blade screwdriver,
remove large float bowl plug screw (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 carburetor ldle tube (20) and
gasket (21). Remove main nozzle channel plug screw
(22). Remove main nozzle (23).

The throttle 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 26A), remove idle speed screw (24) and spring
(25). Remave throttle stop lever retaining screws
(21) lockwashers (28), and throtile stop lever (29)
sed). Remove thrattle shaft friction spring (30).
Remm-e throttle stop (31) and lockwasher (32). Re-
move 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 af shaft

If it is necessary to remove choke shaft and lever
(38), remove choke disc (38), screws and lockwash-

aF-22
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1. Main mixture
adjusting sorew

2. Idle mixture
adjusting screw

3, Tdle speed stop serew
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 olip (43), Pull
choke shaft out of carburetor body, making sure
choke shalt spring (44) is not lost inremoval of shait.

CLEANING, INSPECTION AND REPAIR

Soalc all parts except gaskets in Tunk Hydro-Seal
Thoroughly wash away all grit and sediment, then
blow dry 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 nozzle (23) and idle tube
(20). Carefully 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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1.

TEk

11.
12.

18,

Carburetor to man-
ifokd gasket

. Gasoline line elbow
. Inlet sereen

Main mixture s¢rew

Main mixture screw
packing out

Main mixture serew
packing

Main mixture serew
gland

Main mixture serew
gland gasket

Bowl serews and
lockwashers (4
eacl

Carburetor bowl

Body gasket

Float lever pin-
serew

Float

Flaat bowl phig
serew {large)

Inlet needle valve

Inlet needle valve
spring

15. Inlet needle valve
seat

16.  Inlet needle valve
gagket

17, Float bowl plug
screw (small)

18, Idie mixture serew

18.  Idle mixture serew
spring

20, Carburetor idle tube

21, Idie tbe gaskel

22.  Main nozzle channel
plug screw

23, Main nozzle

24, Idle speed serew

25, ldle speed serew

26, Throttle shaft and
lever {to late 1983)
26A. Throttle shaft and
lever (late 1983)
Retatning screw (2]
{to late 1963}
28, Lockwasker (2)
(to late 1063)

20

g

31,
32,

8

3
3

6.
37

38,

39,

40,

s
I

P
&

4.

. Throttle stop lever
{to late 1963)
. Throttle shaft friction

Throttle stop lock-
washer

. Throttle shaft re-
tainer elip

Thrattle shaft seal

Throttle shaft bushing

Thrattle disc

Thrattle disc serews
and lockwashers (2

cach)

Choke shaft and lever

Chake dise

Choke dise screws
and lockwasher (2

Choke shalt retainer
¢lip serew
Chake shaft retainer
clip lockwasher
. Choke shaft retainer
clip

8-y

44,
45.

5

&

&
%

57,

plug
. Choke shaft bearing
. Wire eonnection re-

. Throttle wire re-
. Throttle wire connec-
. Choke wive connec-

. Wire connection re-

. Repair parts kit

Choke shait spring
Body channel welch

weleh plug
tainer elip washer
tainer screw

Throtile wire connec-
tion lockwasher

tion
Choke wire retainer
serew

tion lockwastier
tainer clip washer

Gasket set

Throttle shaft bear-

ing Welch 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-
cossive wear. Undue wear of throttle shast and bear-
ings will cause leakage 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 cover. Be
sure to tighten inlet Seat. Turn assembled float up-
side down. With float lever tang resting on spring
50 inlet needle is seated, a 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 floal 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 after each setting as pre-
viously descri

ASSEMBLING CARBURETOR (Fig. 3F-14)

SERVI-CAR

1/64 INCH FLOAT SETTING

Figure 3F-15, Float Setting

Insert throttle disk in slot in throttle shaft. Make
certain that small identifying mark is visible when
viewed from manifold end of carburetor and that
mark on disk is polnting to the base of carburetor
bore. Tighten throttle disc (36) on its shait after
8top and clip are secured in place.

To install choke, first insert choke shaft spring (44)
on choke shaft (38). Insert snah into carburetor
body. Put on choke retaining clip (43). Put lock-
washer on choke shaft clip Seren oo ren
place. Check to see that choke shaft spring (44) is
carrectly attached to lever and shaft of choke. At-
tach disc on shait with screws and lockwashers.

To r reverse the di
procedure. Be sure to tighten idle tube (20). Check
the float to make sure it moves freely and is setat
specified level.

3F-24

Bolt ta 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
float bowl, contains 4 fine mesh sereen through which
the fuel is forced to pass, trapping bits of dirt and
any water that find their way inta the fuel system
The unit showld be cleaned and fushed at 2,000 mile
Intervals unless more frequent cleaning is indicated
by irregular carburetion.

To clean the strainer, burn off fuel supply, turn off
lower knurled cap and clean strainer, Washers need
nat be replaced unless they are faulty, The cap is
replaced fingertight.

AIR CLEANER

The air cleaner consists of a back plate, filter ele-
ment and cover, arranged sa all air drawn into ear-
buretor passes through the [ilter. A mesh element
traps all air borse dust to keep it fram entering
carburetor and engine,

METAL MESH TYPE FILTER ELEMENT

In normal service on hard surfaced roads, remove
air cleaner mesh, wash In gasoline, and saturate
with engine il at least every 1,000 miles, ar oftener
under dusly service conditions. In extremely dusty
service, clean and oil filler mesh every 100 miles
or at least once a day.

DRY CORRUGATED TYPE FILTER ELEMENT

In normal service on hard surfaced roads, remove
air eleaner cartridge every 1,000 miles, and shake
cartridge by tapping lightly to remove loose dirt.
If surfaces of element are ofly or sooted, wash in
gasoline, In extremely dusty service, both cleaning
and cartridge replacement should be done more often.

FUEL TANK

The fuel tanks are of welded steel construction.

Fuel tanks are treated to resist yusting. However,
when matoreyele stands unoperated for any reason-
able length of time, tanks should be drained and the
tank interior bathed with an oil~fuel mixture of equal
proportions, The fuel will evaporate leaving » pro-
teetive oil film on tank walls. Moisture formation
and subsequent damage may also be avoided by using
only "good grade’ anti-knock ethyl fuels with mois-
ture absorbing additives.

REPAIRING LEAKING TANKS

Tank leaks may be are welded, gas welded or sol-
dered, However, only firms or persons qualified to

Revised: 5-88
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make such repairs should be entrusted with the oper-
atign,

I ALL traces of fuel are not purged, an open
flame repair may result in a tank explosion.
Extreme caution {n all tank repair is recom-
mended,

FUEL SUPPLY VALVE

DIAPHRAGM TYPE WITH STRAINER (Fig, 3F-186)

The supply valve is located under the fuel tank. The
valve has two handles; one is marked “reserve” and
the other is unmarked, Fuel to carburetor is shut
off when both handles are in horizontal position.

ﬁ/mmmm.

S

5

RESERVE SUPPLY {0 i

MAIN SLPPLY (ON)

T

MAIN SUPPLY (08

P

Figure 3F-16. Diaphvagm Type Fuel Supply
alve and Strainer

Turning the unmarked handle to vertical position
turns on main fuel supply; twraing "reserve’ handle
1o vertical position turns on reserve supply.

The fuel strainer is located on top of the supply valve
inside the fuel tank. If the supply of fuel s impeded,
as indicaled by irregular carburetion, remove the
supply valve from the tank and thoroughly clean the
strainer. Be sure to drain the lank before removing
the supply valve.

Before installing supply valve, coat threads with a
fuel sealer,

3F-25
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FUEL SUPPLY VALVE (INTERNAL TANK TYFE)

Fuel supply is shul off when plunger for reserve sup-
ply valve, located just ahead of the left tank filler
cap, is turned down lingertight against its seat. The
plunger is unscrewed (but not lifted) Lo use main fuel
supply. The plunger is lifted to use reserve supply

ALIGNING FUEL SHUT-OFF VALVE FITTINGS

When @ left tank has been repaired the fuel shut-off
wvalve should be realigned using Gas Shut-Off Valve
Tool, Part No. 06363-42. The tool aligns lop and
bottom_holes and correetly spaces them so the fuel
shut-off valve operates without binding.

The tool consists of four parts: 1. Aligning bar;
2. T-Handle; 3. Spacing Handle; 4. Stop Sleeve.

AF-26
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Use the tool as follows:

Remove left tank from motoreyele and disassemble
all fuel fittings. Shift spacing handle in aligning bar
so larger portion marked “aligning" is through hole.
Turn aligning bar into bottom hole in tank and bend
botton of tank as needed to make end of bar line up
with top hole in tank. Insert T-handle end fitting
through top of tank and turn in part way.

Back out aligning bar until spacing handle may be
shifted 1o portion marked “spacing.” Turn aligning
bar and spacing handle into each other until they are
light. Strike T-handle several sharp blows with
hammer to square to tank fitting,

Remave tool and assemble valve rod and tank fit-
tings.
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94545-26 SPROCKET NUT WRENCH 84300-26 SPIRAL EXPANSION REAMER

Used for reaming pistons and
upper connecting rod bushings.

4846-41 FLYWHEEL SHAFT NUT WRENCE 94802-364 CAM GEAR SHAFT BUSHING HEAMER
y 5 . Used to fit cam gear shant
ST I — Q‘é;% bushings on 61, 74, OHV Models.
\\j’ 94804-57 ROCKER ARM BUSHING REAMER

Used to line ream replacement
rocker arm bushings to cor-

94555-55 GEAR SHAFT NUT SOCKET WRENCH \\) TR
Fits pinion gear nut which se- 94805-57 PINION SHAFT BUSHING REAMER
cures pinion gear to gear shait, AND PILOTS

Used to size pinion shaft gear
case cover bushing.

94830-47 VALVE GUIDE REAMER

94885-30 CYLINDER BASE NUT WRENCH (5/8")

B Fits valve guides on 61, 74
3 OHV Models.

$4580-30 CYLINDER HEAD BOLT WRENCH (8/16")

46 ALL PURPOSE CLAW PULLER
Has center adapter for pulling
parts from a small diameter
shaft.

94645-41 CLUTCH HUB NUT WRENCH

94750-66 CARBURETOR LEAKAGE TESTER

Used to check inlet valve and
internal leakage.




SECTION 3T

Electra-Glide

93637-46 WEDGE ATTACHMENT FOR CLAW
PULLER

Used in combination with elaw
puller for pulling close fitting
gears or bearings.

$5760-69 BUSHING AND BEARING PULLER
TOOL SE

For removing bushings and
bearings,

85852-33 CONNECTING ROD CLAMPING TOOL

Used to hold connecting rod
firmly so accurate work can
be done when fitting piston pin
bushing without disassembling
crankease.

$5060-41A CLUTCH HUB AND CHAIN HOUSING
PULLER

Four holes fit clutch hub studs.
Four bolts fit tapped holes in
chain hausing.

95070-324 PISTON PIN BUSHING TOOL

g Used to remove and replace
piston pin bushings without re-
moving connecting rod from
crankease.

96015-56 SPROCKET SHATFT EXTENSION AND
BEARING PULLER

(2
O

96137-524 FLYWHEEL SUFPORT PLATE

Used with arbor press to press
Timken bearing onto sprocket
iN

96179-18 PISTON SQUARING PLATE

)

INTERNAL LOCK RING PLIERS
\%\
: .

96333-51A PISTON INSERTER RING TCOLS

Used on assembled crankcase
to determine if a connecting
rad is out of true.

special pliers for removing and
replacing retaining rings.
96215-49 Small

06216-48 Large

Used to insert pistons with
rings into cylinders. Tool
i | compresses rings to bore size.
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96365-42 FUEL SHUT-OFF VALVE TOOL

Used on 1965 and earlier mod-
els with fusl shut-oif valve on
mn of left fuel tank. Aligns

and bottom holes in tank
:md spaces them correctly.

96480-59A VALVE SEATING GAGE SET

For checking valve seat loca-
tion on 74-OHV models. Tool
eonsists of two valves and gage
having a step to show limits
to which valve seat should be
ground,

06492-66 Gage Valve anly =
1868 Intake

96550-36 VALVE LAPPING TOOL

Used to rotate wvalve when
grinding or lapping seat sur-
faces.

96600-36 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.

Used to lap connscting rod
bearing races when fitting new
rollers,

Used to remove and install
piston pin lock rings.

96783-66 extra plug for late
1965 Models with thick wall
piston pin

96795-47 TORQUE WRENCH

Range 0 to 100 FT,-LBS, (1200
IN.-LBS.). Used to tighten head
eylinder, manifold and gener-
’9 ator bolts (ete,) where 2 def-
g inite, uniform  tightness is
specified, Also used with Valve
Spring Tester Fixture, Part
\\ Na, DB796-47,

96650-30 TRUING STAND

Used to true flywheel shadt
aligument, Mensures and in-
dieates alignment to 001",
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85796-47 VALVE SPRING TESTER

Special fixture with ad-
justable platform used
with Lorque wrench part
No. 86705-47.

96815-46 ENGINE REPAIR STAND

Bench stand which simplifies
averhaul work,

96830-51 PINION GEAR PULLER AND COLLARS

Used to install and remove
pinion gear.

96321-52 OIL PRESSURE GAUGE

Used to check il pump

| pressure under actual

| bperating conditions, Al-
taches te motoreyele.

Graduated  0-60 pounds,

meludes adapler to at-
tach hose fitting to 1958
and later 1/8 NPT thread
oil pump outlet.

96850-68 VACUUM GAGE, 30" WATER
T

Measures chain case vacuum
to detect air leaks,

96960-G6 CARBURETOR CHECK VALVE TOOL

For Tillotsen diaphragm carbu-
retor,

For Tillotsen diaphragm carbu-
retor.,

Q7087-65 HOSE CLAMP PLIERS
=
N

§7104-57 TIMKEN BEARING OUTER RACE PRESS
PLUG

Used for tightening band type
motal elamps on oil lines.

Tor installing amd removing
Timken bearing outer race in
crankoase

97225-55 SPROCKET SHAFT BEARING TOOL

\"’\&\Q For installing flywheel assem=
\‘— ’ bly iuto crankcase Timken

bearing.,

97285-558 SPROCKET SHAFT BEARING NUT
WRENCH

gy

—

For installing sprocket shaft
bearing nut in conjunction with
§7225-35 (Flywheel Assembly
Installing Tool).

97272-60 NEEDLE BEARING TOOL

b

Used to assemible camshatt
needle bearings,

3T-4
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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. Fach 1s a part of power transmission
Capacity. . 248 In.-ft. torque from engine to rear wheel or 2 means of power con-
Spring pxessu:e (toza]) 5 lbs. trol.

ce.. 475 1bs.
Roller bearing fi 002 - 003 in. loose
Spring adlusxmem

1967 & earlier ,.......

31/82 in. from spring
collar edge to outer
dise surface.

1-1/32 in. from spring
collar edge to outer
dise surface.

1968

CHAIN

5 1/2 in: pitch, double
5/6 to 1/8 in. slack (cold engine)
3/8 to 5/8 in, slack (hot engine)

Type (primary)
Looseness .. ..
MAINSHAFT MAIN DRIVE GEAR (4D)
Roller bearing
Inner bearing

Dt péar Sud Bl

MAINSHAFT (4D)

.0005 - .002 in, loose
.002 - 003 in.
.003 - .013 in.

Low gear end he:rmg

In housing » Snug fit

On shaft ... .. - Light press

Huusl)lg in case . . Light preas
Third geal

End play‘ : .00 to 017 in.

Bushing on shaft . 1 - .002 in. loose

Bushing in gear . . . +... Press fit

COUNTERSHAFT (4D)

Drive gear end bearing . .0005 - 002 in. loose
Low gear end bearing ~0005 - 002 in. loose
Gear end play - . . . 008 - .012 in.
Second gnn

End play SRR 003 - 002 in.

Busiving on shait - 000 - 0015 in, loose

Bushing In gear . L0005 - .0025 in. loose
Low gear

Bushing on shat 000 - 0015 in. loose

Bushing in gear . . . ... .0005 - 0025 in. loose
Shifter clutch clearance

Low and second . . .. . . 075 in.

Third and high A 100 in.

Sliding reverse gmr approx. 055 in.
Gear backlash . 003 - 006 in.

SHIFTER CAM (4D}
D005 - 0085 in.

Revised: 6-67

CLUTCH

The clutch is made up of & drum or shell which is
integral with the rear primary drive chain sprocket
and which has inside a serles of alternately positioned
Lined and unlined discs. The lined discs are doweled
to the clutch hub which s Keyed to the transmission
shaft while the steel (unlined) dises are keyed to
the clutch shell. When the clutch pressure plate is
seated, a group of springs press the steel and lined
discs together making 3 non-slipping connection be-
tween the engine and transmission.,

GEAR BOX

The gear box contalns a series of gears on 3 main-
shaft and countershaft which may be powered in &
selection of ratios according to speed and load re-
quirements

GEAR SHIFTER

The gesr shifter is a unit mounted to the gear box
which shifts the gear box eomponents lato desired
ratios by means of shifting forks that siide shifter
elutehes into and out of mesh slong shatts.

STARTER

The kick starter provides a means of starting an en-
ging by manual power. When pedal is moved in
downward stroke, ratchet teeth in starter are en-
iaged, transmitting the force through gear box and
clutch and front chain to sprocket on engine crank-
shart

On 1885 and later models an electric starter motor

and Bendix type drive unit engages a ring gear on

the clutch to crank the engine.

TRANSMISSION REPAIR PROCEDURE

When operating troubles develop in a transmission

component, it is recommended procedure to first

check following adjustments. If adjustments do not
medy 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

If above adjustments do ot correct trouble, disas-
semble and repair as described in repair sections
See "Loenting Operating Troubles,” Section 1C, for
eids 1o diagnosing trouble. It is not necessary to
remove transmission from chassis to disassemble
clutch, starter, main drive gear oil seal ar clutch
release mechanism, However, extensive repairs are
often easier and mere quickly made if ransmission
unit is removed t bench as deseribed in following
section, “Stripping Motorcyele for Transmission e~
air.” The transmission can be removed as a unit
{including cluteh), or each component individually,

SIRIPPING MOTORCYCLE FOR TRANSMISSION RE-
PAIR

1. Remove battery ground wire, Remove footrest and
chain housing cover. If matoreycle is equipped wit

sprocket, use C Sprocket
Shaft Nut Wrench, Part No. 04357-36, to remove
compensating sprocket shaft nut. I not equipped
with compensating sprocket, use 1-3/8 inch socket or
box wrench ta remave nut. Loosen nut by striking
wreneh handle several sharp blows with hammer.

2. On 1985 models, remove chain adjuster mounting
bolt and large brass starter shaft thrust washer.

3. Remove push rod adjusting screw lock nut (nut on
center screw on clutch spracket), slip washer (any
metal washer about 1-3/4 . in diameter with 3/6
in. hole) over push rod sdjusting serew and replace
lock nut, Remove three spring tension adjusting
nuts and pull chuteh cuter dise and spring collar as-
sembly off clutch drive hub pins. Move clutch
sprocket and motor sprockel out with chain, and
remove from shaits,

4. On 1964 and earlier models, remove cotter pin,
nut, flat washer and spring from cach of the twa
inner chain guard rear mounting bolts, Bend back
the ears of screw lock away from the three cap
serews around the engine sprocket shaft that seoure
the front ¢nd of inner chain quard to engine crank-
case, and remove cap screws and lock, Remove oil
drain pipe from inner chain guard.

5. On 1865 and later models, remave clutch hub us-
tng Clutch Hub Nut Wrench, Part No, 94645-41 and
Clutch Hub Puller, Part No, 95960-41A, Remove
mainshaft key. Loosén the five transmission base
mounting bolts, Remave the three bolts attaching
chain housing to engine crankcase and four bolts at-
laching housing to transmission, Remove the two
chaln housing stud nuts attaching starter housing to
chain puard. Remove wires connected to starter
sclenoid terminals. Pull inner chain housing loose
Irom mainshalt using Puller, Part No. 95560114
which has four screws to Gt tapped holes in ehain
houstng. Care must be taken to be sure housing
moves oul squarely as front emd is snug fiton
shoulder of erankcase, As housing is pulled out

DUQ-GLIDE

shake starter assembly shaft to free it from gear in
starter motor housing. Remove chain oiler hose at
oil pump. Remove chain housing oll return hose at
vear of ohain guard and vent hose at T-connection
and move housing away. Remove battery carrier
bracket and regulator grownd strap from right side
of lransmission. Remove right Buddy Seal footrest
bracket. Remove starter mofor bracket and pull
starter motor out left side, Remove kick starler
erank.

. On all models, remove clutch control rod from
clutch relosse lever by loosening lock nut at pedal
(oot control cluteh] or at booster connection \Imnd
contrel cluteh) and tursing rod out ustil length
been Increase enough to slide flat portion cut of slot
in cluteh relesse lever.

7. Disconnect shifter rod from transmission coverby
removing nut and bolt or eotter pin and clevis pin.

8. Disconnect speecometer drive cable and housing
from transmission. Disconnect neutral indicator
switch wire elip

9. Remove rear chain comnecting link and ehain
Remove bolt which secures transmission ta support
Bracket on right side of frame

. Remove bolts and cap screws which secure
transmission mounting plate to chassis

11 Remove complete trans
plate.

sion with mounting

Reassemblv is made in reverse order excepting as
follow:

On 1965 models, when installing chain housing,
"Grade A" Loc-Tite must be used on main shalt to
secure fner race of ball bearing in case ta shaft,

The four nuts securing the transmission to mounting
plate as well as the bolt which secures transmission
to frame support bracket should be left loose o fa-
cilitate easy alignment of the chain housing with en-
Eine crankease and transmission bolts.

Case bolts on engine and transmission should be
tightenad evenly so housing does not bind on trans-
mission mainshaft or shoulder on engine crankcase.
Final tightening should start at three bolts at engine
crankease, then four bolts at transmission, then four
base mounting mits and bolts securing transmission
to chassis bracket.

NOTE
It is not necessary lo remove transmission

from chassis Lo adjust or repair the clutch or
starter mechanism,

Revised: 10-65



SERVICE MANUAL EICRENETE TRANSMISSION 4
ELECTRA
SECTION 4B CLUTCH Biee CLUTCH B
CLUTCH

GENERAL

The cluten or clutch eantrol mechanism need atten-
tion when the cluteh slips under load, or drags In ve-
leased position, For causes of slipping clutch see
“Locating Operating Troubles,” Section 1C. Before
disassembling clutch when repair is indicated, re-
adjust gear shifter control and clutch spring tension.
It is not necessary to remove transmission from
chassis to adjust or repalr clutch,

ADJUSTING FOOT CLUTCH CONTROL (Fig. 4B-1]

With foot pedal (1) in fully disengaged position (heel
down), the clutch lever (8} should strike the trans-
mission case cover, Adjust length of the foot pedal
rod (3) to just clear the fout pedal bearing cover (2)
sc the rod is not bent down by the bearing cover.
Ou 1964 and earlier models, remove the chain guard
clutech cover {7}, On 1965 maodels, remove the chain
housing cover. Move the foot pedal {1} to a toe down
or fully engaped position, loosen the lock nut (5) and
veadjust the push rod adjusting serew (1) with a
screwdriver sa that the end of the clutch lever
{8) has about 1/ in. (re¢ movement before clutch
disengages. On 1964 models, cluich lever should
strike the (ransmission case cover, On 1865 models,
cluteh lever should be 174 in. awsy from starter
drive housing. Turn screw (4) right for less move-
ment and left, for move.

ADJUSTING HAND CLUTCH CONTROL (1988 AND
LATER MODELS] FIG, 4B-1A

Adjust control cable sleeve (1) as required to main-
tain approximately 1/4 inch free hand lever move-

1. Fool pedal

2. Foot pedal
bearing caver

3. Clutch lever rod

4. Push rod adjusting screw

5. Push rod adjusting screw lock nut

6. Spring tension adjusting nuts (3)

7. Clutch cover

8. Cluteh relgase lever

Figure 4B-1, Adjusting Foot Clutch Cantrol
(1984 model shown)

Revised: 5-68

ment before clutch slarts o disengage. To adjust,
loosen adjusting sleeve lock nut (2) turn threaded
sleeve out for less hand lever free pliy or into
bracket (3} for more hand lever free play and re-
lighten loek nut.

If sleeve adjustment has heen all taken up or there
are other indications of incorrect clutch operation
such as slipping clutch, gear clash due to dragging
clutch when shifting, the fallowing adjustments should
be made in the order shown.

Move end of lever on transmission forward until 1t
becomes firm Indicating that all slack in the actuat-
ing mechanism has heen taken up.

Measure clearance between starter motor (7) and
cluteh velease lever (8) which should be 3/6 to 5/8
ineh., If nat within this range, adjust as follows:
Loosen control coil adjusting sleeve lock nut (2)
(Fig. 4B-1A) and turn control coil adjusting sleeve
(1) all the way into bracket. Remove chain housing
cover, loosen cluteh push rod serew lock nut (4) and
turn screw (5] in (clockwise) to move lever (8) to
the rear, or outward (countevclockwise) to move end
of lever forward, /2 inch clearance between
lever and starter motor has been sttained, tghten
lock nut (4} and reinstall ehain housing cover.

IMPORTANT
Chain housing must be airtight with cover
reinstalled — use new cover gasket and

gasket sealer.

Adjust cluteh band lever for 1/4 inch free movement
before clulch starts to reléase by tuming adjusting
sleeve (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 retighten lock nut (2). To
disassemble cable from hand lever at anchor pin,
turn sleeve into bracket (3) and remave cable from
side slot as shown in figure 4B-1A. When reas-
sembling cable ferrule in hang lever anchor pin with
side slot, be sure slot is toward inside as shown.
Earlier type pin with slotted end should have open
end facing downward.

ADJUSTING HAND CLUTCH BOOSTER CONTROL
{Fig. 4B-2)

The buoster type clutch hand eontrol requires tea-
sional adjustment of control coll adjusting sleeve
(1) and the clutch lever rod (5] to malntain the cor-
rect amount of free movement for hand lever on
handlebar and cluteh actuating lever.

If major readjustment is indicated by hand lever he-
coming hard to operate, clutch control booster bell-
erank failing to return fo forward position when hand
lever is released, slipping cluich, or dragging cluteh
manifested by gear clash when shifting, the following

4B-1



SECTION 4B
Transmission - Clutch

adjustments should be made:

Loosen clutch lever rod loek nut (7) and adjust cluteh
lever rud (3) far enough so cluteh actuating lever (1,
Fig. 4B-3) has about 1/2 in, free movement. Move
end of actuating lever forward to a position where it
becomes firm indicating that all slack in the actuat-
ing mechanism has been taken up. On 1964 and ear-
lier models: The distance from the foot shifter
housing on transmission to the outer edge of cham-
fered slot in lever (1) ahould be 4-1/4 tn. a5 shown in
Fig, 4B-3, 1965 and later models: The distance be-
tween the chain housing and cluteh lever rod should
be 1/4 in. necessary, readjust to obtain this
measurement as follows:

Remove clutch caver or chain housing cover, loosen
push rod adjusting screw lock nut (4) and tm push
rod adjusting serew (3) in (clockwise) to move lever

DUO-GLIDE

to rear; out [counterclockwise) to move lever for-
ward. When carrect position of lever has been at-
tained, tighten lock nut.

Refer to Fig. 4B-2. Loosen control coil adjusting
sleeve lock nut (2) and turn in adjusting sleeve until
clutch hand grip has an inch or more free play

g

Loosen bell crank adjusting serew lock nut (4) and
tighten bell crank adjusting serew (3) until bell crank
(8) fails to go across top dead center, as shown, when
maved back and forth by hand.

Loogen cluteh booster spring tension upper adjusting
nut (13) as far as it will go.

Turn out bell crank adjusting screw a little at a time
until bell crank moves over top dead center and re-
Wains in that position when released. Move bell

Clutch cable adjusting sleeve
Sleeve lock nut

Bracket

Clutch push rod adjusting serew lack

ot il

HAND
LEVER

ANCHOR PIN

BUSHING

SLOT OPEN END MUST FACE
TOWARD INSIDE OF LEVER

5. Cluteh adjusting serew
&. Clutch spring adjusting nuts
7. Starter motor

. Cluteh release lever

Figure 4B-14. Adjusting Hand Clutch (1968 Model)

4B-2
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SECTION 4B
on - Clutch

Trans:

CLEARANGE 1nE”

1. Control coil adjusting sleeve
2. Cantrol coil adjusting sleeve
lock nut
. Bell crank adjusting screw
Bell crank adjusting screw
lock nut
Clutch lever vod
Clutch contral booster spring
Cluteh lever rod lock nut
Clutch control booster bell erank
Shifter rod end bolt
10. Shifter rod end
11. Shifter rod end lock nut
12. Clutch booster spring
tenaion adjuster
. Clutch booster spring
tension upper adjuster mut
14. Clutch booster spring
tension lower adjuster mf
15. Gear shifter lover
16. Gear shifter foat lever
and rubber pedal
. Foot lever cover mounting
stud (1964 & eavlier models)
18. Grease gun fittings (2)
19. Shifter rod
20. Foot lever positioning mark
21. Foot lever clamping slot

gt

BEoam,

Figure 4B-2. Adjusting Hand Clutch Booster (1967 & Earlier)

crank by hand, not with control hand lever. Bell
erank should find locked position at about 1/8 in.
over dead center. Tighten adjusting screw lock nut
.

Adjust clutch lever rod (5] so clutch actuating lever
bhas 1/16 in, free movement. Tighten clutch lever
rod logk nut {7}

Turn adjusting sleeve (1) upward uatil end of cluteh
hand lever has 1/2 in. free movement before releas-
ing pressure is applied to clutch. Tighten lock nut
2).

Depress cluch hand lever fully. Tighten clutch
booster spring tension lower adjusting nut (141 until
hand lever remains depressed. Slowly loosen lower
adjusting nut enough to allow hand lever to return
to fully extended position. Tighten upper adjusting
st (13).

ADJUSTING CLUTCH

If the cluteh slips after adjusting clutch controls,
increase spring tension on the three cluich spring
guide gtud nuts {6, Fig, 4B-1) or (6, Fig. 4B-14).
Remove chain housing cover and tighten all three
nuts one-half turn at 2 time until clutch holds, Test
after each half turn by eranking the engine, Usually
a clutch that holds without noticeable slipping when
cranking the engine will hold under normal road
conditions. Do not inerease spring tension any more
than is necessary to make cluteh hold.

A new cluteh is assembled so the distance from inner
edge of spring collar (2, Fig. 4B-4) to the surface of
the outer dise (8) Is exactly 31/32 in. for 1967 and
carlier models oF 1-1/32 . for 1968 and later

Iesued: 5-G8

models. If springs are compressed so this distance
is /8 in. or less, the clutch probmbly camnot be
fully disengaged.

when cluteh ‘will not hold without tightening beyond
thiz limit, disassemble the clutch for inspection ofthe
cluich dises. Discs may be worn or oil soaked and
in need of replacement o washing.

DISASSEMBELING CLUTCH (Fig. 4B-5)

Remove outer chaln guard or ehain housing cover
Remove push rod adjusting serew lock nut (1}, Place
a flat washer aboul 1/8 in. thick with 1-3/4 in. out-
side diameter and 3/8 In. hole over the adjusting
screw (2). Replace lock nut and turn down until
three spring tension adjusting nuts (3} are free.
The nuts may Ihen be removed and the spring
collar-springs-outer disc assembly (4, 5 and 6) may
e slipped off cluteh hub dowels and studs as shown in
Fig. 4B-4. Do not disassemble these paris unless
necessary for spring, spring collar or outer disc
replacement,

femove spring disc (7, if usedl. Remove steel discs
{B) and lined friction discs (9.

Remove engine sprockel or compensaling sprocket
as described in “Stripping Motoreycle for Trans-
mission Repair.”

Remove clutch shell (10) and primary chain from
clutch hub,

Pry back ear on clutch hub nut lock washer. Remove
eluteh hub nut (11) using Clutch Hub Nut Wrench, Part
No. 94645-41. Thread is left hand. Loosen nut by
striking wrench handle several sharp blows with a
mallet. Remove clutch hub nut lock washer (12) and

AB=3



SECTION 4B
Transmission - Cluteh

1. Cluteh actuating lever
2. Clutch caver

3. Push rod adjusting screw

4. Push rod adjusting screw lock nut
5. Clutch lever rod

Figure 4B-3, Positioning Clutch
Release Lever (1964 model shown)

DUO-GLIDE

on 1964 and earlier models, strip push rod cork oil
seal {131 off push rod

Remove clutch hub (14} using Clutch Hub Puller,
Part No. $5860-41A. Turn tool center bolt back until
puller plate may be slipped over chitch hub studs
and sgainst ends of clutch hub pins, Secure puller
plate with the three clutch spring guide stud nuts.
Turn down tool center screw until clutch hub breaks
free from gear box shaft tsper. Remove clutch
hub key (15).

CLEANING AND INSFECTION

Wash all parts except frietion dises in cleaning sol-
vent and blow dry with compressed air.

Examine friction dises for:

1. A glazed surface which may be recognized by a
smooth, shiny and somelimes darkencd appearance,
2. Worn or grooved surface.

3. Lining worn down to rivets.

4. 0il impregnated linings which will sometimes
accompany glazing.

5. Cracked or chipped linings.

Glazed and oil soaked discs may sometimes be re-
conditioned by soaking i 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 also be replaced.
Badly glazed and burned linings are probably beyond
reconditioning and should be replaced.

Steel discs that are grooved or warped should be
replaced. Depress steel disc buffer balls with finger-
tip. If they do not snap back in place, spring is worn
and buffer assembly must be replaced.

1. Flat washer
. Spring collar
Spring

4, Clutch hub nut

5, Spring disc (1967 & earlier)

6. Friction discs {1967 &
earlier (3)) (1968 &
later {5))

7. Steel dises (1967 & earlior
(3)) (1968 & later (4))

$. Spring tension adjusting
nuts {3)

9, Outer disc

Figure following name of

part indicates quantity

necessary for ane com-

plete assembly.

Figure 4B-4. Removing Clutch

Revised:  5-68
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SECTION 4B
Transmission - Cluteh

1. Push rod adjusting screw lock 8.

gure following name of part indicate:
Figure 4B

Check bearing race inside clutch shell. If it appears
grooved or pitted, the shell should be replaced.
Revolve clutch hub roller bearing. If 1t sticks or feels
rough, Inner bearing race isprobably pitted and should
be replaced. Disassemble clufch hub as follows:
Remove three bearing plate springs (16), slip bear-
ing plate {17) off hub pins and remove bearing re-
tainer {18). If imner race thus exposed proves fo
be worn, replace hub
Clutch springs cecasionally set or become fatigued,
especially when excessive heat has been produced
by operaling motorcyele with a slipping cluteh. 1f
this has been the case, or if clutch discs are in good
condition but it was not possible to obtain a suitable
clulch adjustment, check cluich spring {ree length.
Also check spring compression using the Valve
Spring Tester, Part No. 06797-47. 1867 and earller
spring free length should be 1-81/64 in., and com-
test should be from 42 to 52 pounds at
1968 and later spring fres length should
e 1-45/64 in. and compression test should be from
30 to 38 Ibs. at 1-1/4 In. Replace springs not meet-
ing compression specifications and those with a freo
length below specified figure, compression testing to
near low tolerance range figure.

On 1964 and earlier models, check push rod oil seal
spring loeated inside clutch hub nut with fingertip.
If the spring returns both washers to position against
shoulder or spring ring, parts (19) are serviceable
On 1965 models, lip type seal (194) should be in-
spected and replaced if worn or damaged.
ASSEMBLING CLUTCH (Fig. 4B-5)

Assemble cluteh in approximate order of disas-
sembly.

Tevised: 3-64

I
Steel dise {1967 & earlier (3)) 14,
nut (1968 & later (4)) 15,
Friction dise {1967 & earlier 16,
{31 {1968 & later {5)}

Cluteh hub nut 19,

2. Adjusting strew

3. Spring teasion adjusting nut {3)

4. Spring collar Cluteh shell

G, Springs {10} 1.

6. Outer disc (pressure plate) 12, Hub nut lock washer
7. Spring disc (1967 & earlier) 13, Push rod eork oil seal

|
S 5

Cluteh hub
Clutch hub key
Bearlug plate spring (3)
17, Bearing plate
18, Bearing retainer
Hub nut seal parts
(1964 & earlier)
194, Hub nut seal (1985 & later)

(1964 & earlier)

ry for one complete assembl;
Exploded View

If parts 1, 2, 4, b and 6, have been disassembled,
preassemble them on eluteh hub as follows: Place
cluteh Teleasing dise (6] on hub, Position springs (51
on pins and studs. Place spring collar () over
springs, Note that stud holes are arranged so it fits
in only one position. Turn adjusting screw lock nut
on adjusting screw uitil head is flush, then turn Inta
pressure piate with 1-3/4 in. washer under nut.
Remove this assembly {rony hub,

Place key in slot in mainshaft, S1ip cluteh hub onto.
shaft, Install new cork oil seal on clutch push rod.
Position washer followed by hub nut. Tighten nut
with the special wrench. Strike wrench handle sev-
eral sharp blows with mallet, Bend over the ear on
washer matching hub mut flal, Grease elutch shell
bearing and install clutch shell.

Install lined and steel discs in clutch shell, stagger-
ing position of steel disc buffers in key slots In
shell. Make sure steel discs are Installed with side
stamped "OUT" faclng oniward,

Install pressure plate assembly. Draw down adjust-
ing nut until stud nuts may be started. Turn down
stud nut until 1-3/4 in, washer is loose. Remove
washer and replace adjusting nut.

Draw down stusl muts evenly until distance (rom back
of pressure plate to front of clutch releasing dise
is 31/32 in. for 1967 and earlier models or 1-1/32
in. for 1968 and later models.

Make final adjustments to clutch as described in
“Adjusting Clutch Fool Control,” or “Adjusting
Clutch Hand Control,” and "Adjusting Clulch,”

4B-5
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L

STARTER C

KICK STARTER

DISASSEMBLING KICK STARTER (Fig. 4C-1)
Remove kick starter assembly from gear box as fol-
lows:

Place oil draln pan under transmission. Remove
starter cover auts (1) and plain washers (2). Firans-
mission is in chassis, remove clutch lever rod from
Left end of clutch release lever. Coverassembly with
clutch release lever assembly is thanfree tabe pulled
off mounting studs. Clutch release bearing (3) will
come off with cover. If starter cover binds, release
bearing is binding on starter clutch, Pry bearing off
starter clutch, Do not pry cover for it will damage
bearing. With starter cover removed, push rod (4)
is free to be pulled out of mainshaft.

Clamp erank (8] in vise, bend ear of lock washer (6)
away from flat of starter erank nut (5] and remove nut
and lock washer (8], Remove starter gear (7) using the
Harley-Davidson All Purpose Claw Puller, Part No.
95635-46. If puller ls not available, remove starter
crank from vise, and drive starter crank aut of starter
gear with rawhide mallet. Be suretohold starter ¢rank
and cover from swinging when shaft is free from gear.

With starter gear removed, crank (8) ean be pulled
out of cover. Thrust washer (3) is installed be-
tween starter crank spring (10) and cover (11) with
chamfered side of washer facing spring

Remove mut (12) and lock washer (13), and pull
release lever (1¢) from end of cluich release lever
shalt (15) using All Purpose Claw Puller.

Remove cotter pin (16} and plain washer {17) from
lower end of release lever shaft, which can then be
pulled out of cover, freeing release finger (18) and
thrust washer (19).

CLEAKING, INSPECTION AND REPAIR (Fig. 4C-1)
wash all parts in a grease solvent and blow dry.

Insert starter crankshafl in starter cover and check
play. If play is sppreciable, press out bushings (20)
and lnstall new parts, I transmission was leaking
oil out starter crank, install new ol seal (21).
Bushings are pressed in with outside ends just flush
‘with bushing boss and outer surface of cover,

Bushings (22 and 28) rarely need replacement. How-
ever, check fit of release lever shafl and press out
old bushings and Install replacement parts if shake is
congiderable,

Check clutch push rod bearing for wear. Replaceunit
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
starter crank bushings were replaced.

Revised: 7-G4

ASSEMBLING STARTER (Fig. 4C-1)

Install release lever shaft (15) and release finger (18)
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 oil seal (21) and
on end of starter crank shaft before installing crank
(8), Hold crank in vise and wind spring by turning
cover clockwise. Install starter crank gear (1) so
dowel pin holds erank in normal, wpward position.
Install lock washer (6) and nut (5) and tighten mit
securely. Bend over one ear of lock washer against
one {lat of nul. Install gasket (24) over studs on
case,

Before starter cover is installed, clutch release
bearing (3) is inserted into cover, with siot in outer
bearing race engaging cluch release finger (18).
Insert push rod (4] small diameter end into clutch
release bearing and place the other end into main-
shall. With push rod serving as pilot, move cover
assembly into place. Groove in clutch release bear-
ing imner race and ball plunger in starter chitch
must align o they will be engaged when assembly is
completed. Turn on and draw up all cover muts and
washers,

Refill unit with 1-1/2 pints of same grade ofl wsed in
engine,

DISASSEMBLING STARTER CLUTCH (Fig. 4C-1)

Remove starter cover assembly as deseribed In
"Disassembling Starter,” and proceed as follows:

Bend ear of lock washer away from flat of starter
cluteh not (25) and remove mut and washer (26).
Pull starter cluteh (27) from malnshaft taper with
Starter Clutch Puller, Parl No. 9865042, With
starter clutch removed, starter clutch keys (28),
starter mainshafl gear (29) and starter clutch spring
{30) are free to be removed from mainshaft,

CLEANING, INSPECTION AND REPAIR (Fig. 4C-1)

Wash all parts except gasket (24) in grease solvent

and blow dry with compressed air.

Examine teeth on starter clitch and starter gear (20),
ratchet teeth on mainshafl gear and starter cluteh.
Teeth should be sharp edged. If leeth are rounded or
mushroomed and rider has experienced ratchet slip,
replace worn parts. If starter chuich nut has pre-
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 relense hearing when
digassembling starter cover.
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Starter cover nut {9} 9. Thrust washer
Plain washer (3) 10, Starter crank spring
Clutch release bearing 11. Starter cover

o, b ha

Push rod 12. Release lever nut
Starter crank nut 13. Lock washer
Eaved lock washer 14. Release lever

. Starter gear 15. Release laver shaft

B. Crank

. Plain washer 25, Starter clutch nut

. Release finger 26. Starter clutch washer
10. Thrust washer 21. Starter clutch

. Starter crank bushing (2} 28. Starter clutch key (2)
2L. Oil seal 29. Starter mainshaft goar

. Release lever bushing 30, Starter clutch spring

. Release lever bushing 31. Mainshaft gear bushing
16. Cott 24. Starter cover gasket

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

Figure 4C-1. Kick Starter Assembly - Exploded View

Position mainshaft gear (29) on shaft and check play.
1 obvicusly laose, replace bushing (31).

ASSEMBLING STARTER CLUTCH (Fig. 4C-1)

Coat gasket (24) with Perfect Seal No. 4 and position
on gear box.  Lubricate mainshaft with engine ol and
slip spring (30} and mainshaft gear over shaft.
Bushing should be loose enough on mainshaft to allow
gear to slide under force of compressed starter

4c-2

clutch spring. If necessary, line ream bushing to
achieve free fit.

Position starter cluleh, 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'l
g0 beyond a polat where top of starter clutch is less
than 5/8 in, above edge of gear box.

Revised: 7-64
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ELECTRIC STARTER

STARTER DRIVE (Fig. 4C-1C)

The Bendix type drive shaft and gear assembly, lo-
cated i starter housing between starting motor and
cluteh ring gear, provides gutomatic means of en-
gaging the starter shaft drive pinion with the ring
gear on the cluteh sprocket for cranking the engine
and for disengaging the drive pinion from the ring
ftear after the engine starts.

When the slarier motor is not operating, the drive
shalt worm pinion 15 disengaged from the ring geat,

When the starter switch button closes starting cir-
cult, the solemold armature shaft (1) pulls shifter
lever {2). Fingers on lever engage graove in shifting
collar (3] which forces pinion gear (4) into engage-
ment with cluleh ring gear (5) the same time,
solenoid alsa closes starter motor cireuil thus turn-
ing the ring gear and cranking the engine, After the
enzine starts and switch butlon is released spring
return un solenoid shaft returns lever so that pinion
gear disengages [rom ring gear and starter motor
shuts off. re are malching spiral threads on
starter shaft (6) and pinion gear (4) so pinton will
shift if mating teeth do not line up for going into
mesh, I starter bulton is not released after engine
starts, pinion gear will turn freely by means of over-
running eluteh {7) to prevent damage to starter,

DISASSEMBLING STARTER AND SOLENOID (Fig.
-1D)

DISASSEMBLING SOLENOID:

Remove solencid as follows:

Disconpect battery ground wire from battery termi-
nal post. Remave cover (1) and disconnect wires
from startér solénoid lerminals held by nuts and
Inckwashers (2) and (3),

Remove chali houslig cover.

Depress retainer cup (4), remave pin (5] from hole in
plunger (11) shalt. Remove spring (6).

Remove solenoid attaching bolls and lockwashers (7)
and spacer bar ( emove solenoid (13) with buot
{8), gasket (10), phinger (1), plunger spring (12).

DISASSEMBLING STARTER DRIVE SHAFT AND
HOUSING

Remove slarter drive shaft and parts as follows:
Remove solenoid as described in previous paragraph.

Rotate starter pinion lever {25) end forward and dis=
fingers from pinion gear shifting collar
tion geat and_ shait assembly (14) from
housing, Note drive g (27) will remain in drive
shaft housing [28)

Revised: §-66

Figure 4C-1C. Slarter Drive

To disasgemble pinion gear and shaft assemily (14)
remove thrust washer {15). Place nut between
copper jaws in a vise and unserew from shaft which
has @ left hand thread. Remeve pinion gear assem-

(19). Romove lock ring (18] to separate gear
{19) and shifter collar (20), Remove snap ring (21)
or spacer (214) from shaft (22).

To remave starter shifter lever (25), it is necessary
1o either remave imer chain housing (See Stripping
Motareyele for Transmission Repair, Section 44) or
remove oil tank.

Remove serew (24) and lever (25) from chain housing,

Remove starter shaft housing from ehain housing
studs as follows:

Remove starter motor and housing as an assem
by remaving nuts and lockwashers (23] [rom chain
housing studs. (See Starter Motor, Section 5L-5.)
Remave oil deflector (26) and gear (27} from starter
shaft housing (28). Washer {29) is staked In place
in housing recess. Needle bearings (30) and (31) are
presscd inlo housings at shaft ends. Washer (20}
presses out with needle bearing (30).

Replace deflector O-ring (26A) if worn or damaged,
To service starter motor see Section 5L,
ASSEMBLING STARTER AND SOLI
4C-1D}

Assembly is essentially the reverse of disassembly
except as follaws:

Clean needle bearings {30 apd 31) and repack with
grease, If replaced, needle bearing (30} should be
pressed in flush with ouiside of housing. Stake
washer (26). Pinion (18] and shaft (22) should be
assembled with no lubrication on worm thrends.

ENOID {Fig.

4c-20
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Shaft nut (16} should be secured to shaft with Loc-
Tite "grade A". Wash parts in white gas or cleaning
fluid before applying Loc-Tite Lo threads.

ELECTRA-GLIDE

If cables are reversed, the solenoid will re-
Spriot battery cable to loagest solenoid terminal il S

10

L aver 13 Solencid

2. Terminal nut and Jockwasher 14, Pinion gear and shaft
2) 2ssembly

3. Terminal nut and lockwasher 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) 1B. Loek ring

8. Spater bar 19, Pinlon gear

9. Boot 20.  Shifter collar

10. Gasket 21.  Lock ring (early 1865)

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 lockwasher (2)

Shifter lever serew

Shifter lever

0il deflector

il deflector O-ring
(late 1965)

Starter shaft housing
Washer

Needle bearing
Needle bearing
Starter motor

Figure 4C-1D. Starter Shafl, Housing and Solenoid,~ Exploded View

4c-2D
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GEAR BOX

ADJUSTING SHIFTING LINKAGE

HAND SHIFT. The hand shift normally requires ad-
justment only to compensate for wear 01 when trans-
missien has been maoved. Only the shifter rod needs
adjustment to maintain correct band shift lever po-
sition. On 1064 and earlier models this will be nec-
essary whenever front chain adjustment is made

To adjust hand shift move the shifting lever 10 third
position on four-speed transmissions and to second
position on three-speed {ransmissions.

Disconnect shifter rod from shifter lever; with slight
backoward and forward movemenl carefully "fecl” the
transmission into exacl position where the
shifter spring plunger (inside transmission) seats
fully in its retaining notch.

T

By turning the elevis in or out, carefully refit the
shifter vod 1o the shifting lever without disturbing
the shifting lever's exact pasitioning.

FOOT SHIFT. The faot shift normally requires ad-
justment only to compensate for wear or when trans-
mission has been moved. Only the shifter rod needs
.\dju-;imem to maintain correct foot lever pedal pa-

1964 and earlier models this will be nec-
essary whenever front chain adjustment is made.

Check to make sure that clamping slot in shifter

Figure 4D-1, Main Drive Gear
0il Seal Tool

Revised: 10-65

lever is in alignment with notch or mark in end of
foot shift lever shaft, see section 48,

Naote: For 1964 and earlier modols only, adjust
length of shifter rod so that the foot lever, when fully
depressed, has about 1/16 in. clearance from foot
lewer cover mounting stud. Length of rod is adjusted
by removing shiftes rod end boit, logsening shifter
rod end lock nut, and turning rod end farther on or
off rod. This rod adjustment is important, as any
interference between foot lever and cover mounting
stud will prevent full wovement of fool lever and
full engagement of shifting parts inside transmission.

ADJUSTING FOOT SHIFTER COVER. When it is
impossible to shift foot shifting mechanism into all
gears, adjust as follows:

Disassemble shifter cover parts 1 through 12 as de-
seribed in "'Disassembling Shifter Cover (Foot Shift), "
Time shifter notches as illustrated

D-8. Loosen screw (14, Fig. 4D-6) and ro-
tate adapter ume {18} until timing notch lth 4D-8)
in adapter plate, located at botlom of shifter gear
hole, lines up with notch between two shifter gear
teeth. Make allgnment exaci, then tighlen adapter
plate brackel screw {o lock in position. This ad-
justment can be made with shifter in any gear (not
neutral).

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, Part No, 85660-42, (Fig. 4D-1)
enables removing worn of damaged oil seal and In-
stalling new seal without removing or disassembling
trapsmission. It may be used on transmission re-
moved from chassis as well. To use, transmission
must be assembled with the exeeption of clutch and
countershaft sprocket

REMOVING OIL SEAL. Shift transmission lnto low
gear and lock rear wheel brake to prevent parts from
turning while disassembling.

Remove outer froat chain guard, engine sprocket,
front chain, clutch assembly, inner chaln puard,
counterahaft sprocket and rear chain.

Flace sleeve (C, Fig, 4D-1) on end of main drive
gear. Note: 1965 and later Electra-Glide requires
15/16 inch lang Sleeve, Part No. 95686-424. 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 thres Imlas m buuy and center punch oil seal as
shown in Fig.

ap-1
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Figure 4D-2. Centerpunching Screw Hale Locations

Remove body and drill & 3/32 in, hole through metal
face of oil seal at each punch mark. Replace body
and insert the three seli-tapping screws (D) through
Body and into oil seal. Tighten screws until body is
against ofl seal.

Turn actuating screw (A) into body and continue turn-
ing as shown in Fig. 4D-3 until oil seal is free, Dis-
card cil seal and oil seal cork washer found behind
seal.

INSTALLING OIL SEAL. Remove burrs with scraper
from outer edge of oil seal Tecess in transmission

Figure 4D-4. Installing Oil Seal

Figure 4D-3. Pulling Oil Seal
where metal was staked 10 secure seal. Position
new cork gasket,

Coat lip of oil 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 8o it will
not stake at same points old seal was staked,

Place body on slesve and turn actuating screw into
body as far as It will go without pulling body away
from seal. Install mainshait clutch hub nut and turn
it in against actuating screw as shown in Fig, 4D-
Back out actuating screw until body has pushed oil
seal into place and body is tight against end of gear
box.

Remove tool and stake case into notches in seal,

After assembly is compiete, check clutch control ad-
justment.

REMOVING SHIFTER COVER

Remove transmission from chassis as described in
"Stripping Motoreycle for Transmission Repair,”
Section 4A.

Remove the 12 serews securing shifter cover to gear
box. Shifter cover is registered an two dowel pina,
Two of the screws are extra long. Notice thal the
serew in hole nearest the dowel pin on right side of
tranamission is vented to relleve gear box heat ex-
pansion pressure. This screw must be installed in
the same hole when assembling shifter cover or
transmission oil may be forced out into clutch,
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9. Shifter gear spring

Shait lock serew
Shatt 10, Cam plunger cap screw

0l seal 11, Ball spring
Shifter cam 12, Plunger ball
Catter pin 13. Cover

14, Shiiter lever bushing
15. Cover gasket

Shifter lever
Leather washer
Shifter gear

g v gl

Figure 4D-5. Hand Shifter Cover -
Exploded View

DISASSEMBLING SEIFTER COVER (HAND SHIFT)
(FIG. 4D-5)

Remove shaft lock serew (1), Shaft (2) may then be
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 outaf
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 shaft,
Shifter lever (6) and leather washer (7) can then be
pulled out of cover.

Remove cam plunger cap screw (10) and ball spring
(11}, Plunger ball (12} is then free to drop out of
cover (13).

CLEANING, INSPECTION AND REPAIR (FIG. 4D-5)
Clean all parts except cam shaft oil seal (3), and

shifter lever leather washer in grease solvent and
Blow dry with compressed ai

Inspect shifter lever fit in bronze bushing (14). Re-
move worn bushing as follows: Thread a 5/8 in. tap
into tushing about 1/2 in. deep. Remove tap and heat

Revised: 1-60
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case around bushing to shout 300 degrees. Replace
tap and clamp in vise, Tap cover with rawhide mal-
let or block of wood and hammer until cover is driven
off bushing.

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
function.

Inspect shifter cam slots and plunger ball seats for
excessive wear. track and ball seats must be
sharp edged, Compare with new part if possible.
Replace eam if slots are worn.

Inspect oil seal (3) and cover gasket (15} and replace
if broken or in guestionable condition,

ASSEMBLING SHIFTER COVER (HAND SHIFT)

1t is necessary to time shifter lever gear to gear on
shifter cam. Install shifter gear spring (9) and
shifter gear (8) in cover with spring located over
gear hub and timing mark between gear teoth to out-
side (facing cover bushing). Install shifter cam (4)
50 notch in gear taoth is aligned with timing mark on
shifter gear. Install shifter lever and shaft assembly
(6}, with square end of shaft in hole in gear with
shifting lever pointed toward left, front screw hole in
cover, and leather washer (7) between lever and
caver bushing.

Insert eatter pin in shaft hole,

Place shifter cam in cover with timing mark on teeth
registered with timing mark between teeth on side of
shifter lever gear,

Install shifter cam shaft (2) and secure with lock
serew. Be sure oll seal i in place in widest groove
in right end of shaft. Shifter cam end play should be
L0005 in. to (0065 in. If greater, install shim washer
of desired thickness., If less than desired amount,
file boss in case until recommended play has been
achieved.

DISASSEMBLING SHIFTER COVER (FOOT SHIFT)
(FIG. 4D-8)

Remove three shifter lever screws (1], and remove
lever (3) and dust shield (3). Remove five long
shifter cover screws (4) and one short screw (5) by
removing nut (6) loeated on rear of adapter plate
(18), 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) and washer (15) to free adapter
plate (18) and gasket (17),

Remove neutral indicator switeh (18) from cover.
Bend back ear cn cam follower retsiner washer (20]
and vemove retainer (19), washer (20), spring (21)
and cam follower (22}

4D-3
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Pawl (left) 21, Spring

Pawl (right} 20, Cam follower retainer washer

3
1. Shifter lever screw (3] 12, Pawl spring (21 20. Cam shaft lock screw
2. Shifter lever 13. Pawl carrier spring (2) 24, Cam shaf
3, Dust shield 14, Adapter plate bracket screw 25. Oil seal
4. Shifter cover screw (5) 15. Adapter plate bracket screw 26. Shifter cam
5. Shifter cover serew (short) washer 27, Cotter pin
8. Cover screw nut 16, Adapter plate 28, Shifter gear
7. Pawl earrier cover 17. Adapter plate gasket 20, Shifter gear spring
B. Cover gasket 16, Neutral indicator switch 30, Shifter shaft
9. Pawl carrier 19, Cam fallower retainer 31, Shifter cover
0.
1.

22, Cam follower

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

32, Pawl carrier bushing
33, Shifter shaft bushing

Figure 4D-6. Foot Shifter Cover - Exploded View

Remove cam shaft lock screw (23) from left side of
shifter cover foint face. Engage head of old valve in
voteh In cam shaft and tap end of valve stem to pull
cam shaft (24) from cover, Shifter cam (26) may be
lifted out of caver.

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 (8 and 17}, and neutral
indieator switch (18) in grease solvent, Clean switch
with "Gunk" or gasoline,

4D-4

Inspect fit of shaft (30) in bushings (32 and 33). If
there is considerable side play, replace bushings.
Pawl carrier bushing (32) may be pressed out of car-
rier on arbor press. Shifter shaft bushing (3%) is re-
moved as follows: Thread 5/8 in, tap into bushing
about 1/2 in. deep. Remove tap and heat shifter
cover around bushing to about 30D degrees. Quickly
replace tap and clamp tap handle in vise, With raw-
hide mallet, tap cover near bushing until cover is
driven cff 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 spri ithout i
If panel light fails to light in neutral position, plunger
is sticklag. Switch cannot be repaired, it must be
replaced. Do not test switch by passing current
ths h it without having a neutral indicator panel
light bulb in 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 funetion properly these
parts must have reasonably sharp tips.

Inspect all parts generally for cracks, best parts
and any wear that would impair {ntended functions.
If hole In pawl carrier is elongated, bushing (32}
must be replaced or mechanism will not shift prop-
erly.

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
the center teeth on one side of shilter gear is in line
with the corner of the squared shaft end and just a
little to the left of the last ratchet tooth on the
shifter shaft. This is the proper timing alignment,

Relfer to Fig. 4D-6. Position shifter gear {26} and
spring (28) in case, 50 side of gear with timing mark
is toward case. Insert shifter shaft (30) so parts
are timed as described above and tap parts together.
sert cotter pin (27},

Install shifter cam (26) in cover 8o ground timing

SECTION 4D
Transmission - Gear Box

mark on top of a tooth registers with timing mark on
shifter gear. Slip oil seal (25) on widest of two
grooves o end of cam shaft (24) and insert in cover,
passing it through shifter cam. Secure shaft with
lock 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
shifter gear contacts plunger in base of switch,

Position eover (31) in vise with shifter mechanism
end upward, 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 nat tighten. Shift gear shift cam to any
position but neutral. 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
determing cam position for one af 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 o light coat of "Grease-All" grease to curved
springs (13) and insert them in slots onadapter plate,
Grease ratehet end of shifter shaft, Lubricate pawls
{10 and 11} with light oil after checking to see i they
are free (n hales in pawl carrier (9). Install pawl
springs (12) and pawle in paw! carrier so notches in
ends of pawla face {nward or toward each other,

Install pawl carrier with pawls over end of shifter
shait with lug on pawl carrier Inserted between ends
of pawl carrier springs,

TIMING
HOTCH

Figure 4D-7. Timing Shifter Gear

Figure 4D-8, Timing Shifter Notchas
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7

g

Lock screw 6. Lock washer (2
. Shifter fork shaift 7.
Rubber oil seal (.0077) (014"}

Snifter {inger rollers (2} 8.

P

Spacing shim (variable number) 10. Spacing

Shifter fork (1 or 2)
Nut (2} 84, Shifter fork (3-speed, reverse only) 12. Shifting fork bushing (2)

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

9. Standard spacing shim (2)

shim (variable number}
(007" (014"}
11, Shifting finger (2}

Figure 4D-, Shifter Fork - Exploded View

Lubricate back of pawl carrier with “Grease-all"
grease and install cover gasket (8) aud cover (T) so
notehes at top lae up with corresponding noteh on
adapter plate, Apply Loctite sealant, Part No. 99619~
£0, to threads of shorter screw (5) and insert through
bottom hole. Seeure with nut (6} on back of adapter
plate. Apply Loctite sealant to threads of five long
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 serews
(1]. Also treat the threads of these screws with Loc-
tite sealant before inserting.

REPLACING SHIFTER COVER

Coat shifter cover gasket with Perfect Seal No, 4 and
position on gear box. Install assembled shiter cover
over gesr bax opening and secure with twelve Screws,
MNole thal twn serews are longer. They are inserted
in holes adjacent to bulge in cover over shifter gear,
The short cover screw with vent hele is inserted in
hole nearest locating dowel pin on right side of gear
case, Use Loclite sealant ou all serew threads cx-
copt the siagle vent screw.

REMOVING SHIFTER FORKS (FIG. 4D-9)

Remove shifter cover as described in "Removing
Shifter Cover.”

Shifrer fork shaft (2) is held in position by lock screw
(1) which may be found in gear box cover jolnt sur-
face In line with right end of shaft, With lock screw
{1) removed, shaft may be driven out by mears of a

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 shatt

Shifter fork assemblies (A and B)are not interchange-
able. Note exactly the arrangement of parts and cam-
ponents in each. Keep parts separate to avoid need-
less adjusting when reassembling, If inspecticn shows
fork assemblies are not damaged, worn or beni, it
may nol be necessary to disassemble them unless
shifter clutches are replaced. Adjustments are de-
scribed in ' Assembling Shifter Forks.”

DISASSEMBLING SHIFTER FORKS (FIG, 4D-%)

If it s necessary to disassemble shifter forks, 1ift off
shifter finger rollers (4), pry back ear onlock washer
(8) and turn off nut (5). Lift washer (6), a number of
014 in.sor 007 in. spacing shim washers {T) which
varies from ane fork assembly o another, shift forks
(@, 5,"61 in kh\ck standard spacing shim (8), more
007 spacing shims (10}, shifting fin-
gers mj ik shLIung fork bushings (12},

CLEANING, INSPECTION AND REPAIR

Clean all parts in cleaning solvent and blow dry with
compressed air,

If shifter forks are bent or worn, replace them.
Straightened forks are weak. They may break and
cause extensive damage to gear box parts,

Check fit of shifter fork bushings on shaft. I bush-
ings are loose enough to glve fork action lash, re-
place them. Check replacement part fit on shaft.

Revised 1-60
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Lap out bushings if they bind, Shifting will be diffi-
eult unless bushings work freely on s

ASSEMBLING SHIFTER FORKS

Assemble shifter forks in reverse of disassembly
order meking sure parts are not transpos

Check adjustment of shifter forks with Fork Shifter
Gauge, Part No. 8635238, by placing shifter gauge
on shifter tover a¢ shown in Fig, 4D-10. With the
3/6 in. gauge rod furnished, set tool gauge blocks in
exact alignment with straight sections of cam slots
in shifter eam, Lock gauge blocks in place with
thumb serews.

Remove tool from cover, turn it over, and place it an
transmission case with shifter fingers engaged in
slots on gauge blocks as shown in Fig. 4D-11. Be
sure shifter finger rollers are in place on shifter
fingers.

With thickneas gauges, check clearance on both sides
of shifting clutches. All shifting clutches must be
centered,

When clearances are not equal and correct, shifting
fork assemblies must be corrected by increasing or
decreasing the number of shims between shifter fork
and shifter finger. To make this adjustment, Temove
shifter fork assemblies from transmission. Shima
are avallable ,007 in. and 014 in. thick,

After taking out or adding shims, be sure fork as-
sembly lock nut is tight. However, excessive tight-
ening may close up hole in bushing 86 it is no longer
a free, sliding fit on shaft.

Clearances between shifter clutch and gear are as
follows:

Low and second gear: When centered between gears
to have .075 in, clearance on hoth sides.

Pigure 4D-10. Adjusting Shifter Gauge
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Figure 4D-11. Checking Shifter
Clutch Clearance

Third and high gear: When centered between gears
ta have .100 in. clearance on both sides,

Sliding reverse gear: When centered between geara
to have approximately .035 in. clearance between
gear teeth,

Where shifter clutch engagement is with dogs protru-
ding from face of gear, turn gear 5o dogs on shifter
clutch and dogs on gear are overlapping each other
about 1/8 in. before checking clearance,

Place shifter forks in gear box and install shifter
fork shaft. Fork with narrow opening is for high
gear shifter clutch. Install shifter shaft lock serew.

Assemble shifter cover to gear box as deseribed in
“Replacing Shifter Cover,"

DISASSEMBLING GEAR BOX (FOUR SPEED)

Remove transmission from chassis as described in
"Stripping Motoreyele for Transmission Repair,”
Section 4A.

Remove clutch as described in 'Disassembling
Clutch," Section 4B.

Remove starter assembly and starter cluteh as de-
scribed in "Disassembling Starter," Section 4C,

Remove shifter caver and shifting forks as described
in "Removing Shifter Cover” and "Removing Shifter
Forks."

DISASSEMBLING COUNTERSHAFT (Fig. 4D-12)

On 1864 and earlier models, remove four screws
(1) and washers (2) bholding countershaft end
Gt [¢] an gasket [4) to left [(eluteh)

4p-1
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End.cap screw (4) (1964 &
earlier)

Ead cap screw washer (4)
(1964 & earlier]

End cap (1864 & earlier)

End cap gasket {1964 &
earlier]

Countershaft nat

Lock washer

Lock plate

Countershaft {1064 & earlier}

. Countershaft (1965
. O-Ring (1965}
Countershaft gear end washer

Low gear

104,

Countershaft rev
Low gear bushing

Low gear bearing washer
Shifter clutch

Spring Jock ring

Gear retaining washer
Countershaft second gear

. Countershait low gear

(3-speed and reversel
Second gear bushing
Bearing rollers (22)
Toller retainer wagher
Lock ring
Roller thrust washer
Roller bearing (22)
Retaining washer

Lock ring
Countershait gear

. Countershaft gear (19-tosth for

3-speed and reverse)

Speedometer drive housing screw

Washer

Speecometer drive unit

Drive unit gaskel

Idler gear shaft

Spacer washer (1964)

Idler gear

Countershaft maunting collar
(starter side)

Countershaft mounting collar
(elutch side)

Kdler gear bushing

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

Figure 4D-12, Countershaft Assembly - Exploded View
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DUO-GLIDE

side of gearcase. Bend ear of lock washer (B) away
from flab of nut and remove countershaft mut (5),
lock washer (8] and countershaft lock plate (7).
Cauntershaft (8 or 84) may then be driven out of case
toward left side with appropriate-size drift pin, free-
ing countershaft gear assembly consisting of parts §
through 25. When countershaft gear assembly needs
no repair, it should not be disassembled. With shaft
out, couniershait gear end washer (3) will drop Inta
case unless some provision for catching it is made
hefore extracting countershaft.

Disassemble countershaft gear assembly as follows:

Lift low gear (10), low gear bushing (L1), low gear
‘bearing washer (12] and shifter cluteh (13) off splined
countershaft.

Remove spring loek ring (14), gear retaining washer
(15), countershaft second gear (16) and second gear
bushing {17).

Remove the 22 bearing rollers (18) and roller re-
tainer washer (19) from shaft hole in countershaft

ear. Use knife blade or thin screwdriver 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 countershait gear (25).

When disassembling countershaft gear assembly, be
sure all rollers are accounted for and roller set
from each end of gear is wrapped separately in paper

SECTION 4D
Transmission - Gear Box

or eloth, marked for end of gear {rom which it was

remov:

If 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.

Remove speedometer drive housing screw (26) and
wagher (27) and lift ont speedometer drive unit (23)
and gasket (29) (rom gear case.

If a three-speed and reverse transmission, remove
idler gear shafl (30), spacer washer (30A) and idler
gear (31). Thread a 1/4-20 tap serew into end of
shait, grasp screw head in pliers and pull shaft out
of case. It may be necessary to heat the case to
facilitate pulling the shagt,

DISASSEMBLING MAINSHAFT (Fig. 4D-13)

Remove the four bearing housing retalning plate
screws (1), ofl deflector (2) and retaining plate (3],

Drive mainshaft assembly toward right side of case
with rawhide mallet or block of wood and hammer
until mainshaft bearing (8) or bearing housing (7}
with bearing are just free of opening in case, With
serewdriver or other suitable tool, pry lock ring (12)
aut of graove in mainshaft and slide it onto mainshaft
splines. Pull ball bearing nut (4), ball bearing
washer (5), ball bearing (6], bearing housing (7}, low
and second gear assembly (8) and mainshait (3) out

1. Bearing housing retaining 5, Mainshaft bearing 10A, Mainshaft second gear
plate screw . Mainshaft bearing housing {handshift)

2. 01l deflector B. Low and second gear 11, Retaining washer

3. Retaining plate BA. Low and reverse gear (handshift) 12. Loek ring

4. Ball bearing nut 9. Mainshait 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.

Figure 4D-13. Mainshalt Assembly - Exploded View

Revised: T-64
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L Sprocket ook nut 6. Thrust washer 11. Main drive gear spacer key
2. sprocket lock washer 7. Roller bearings (44) 12, Bearing race retaining ring
3. Oil deflector 8. Main drive gear oil seal 13. Bearing race

4. Chain spracket 4. Ol seal cork washer 14, Gear box

5. Main drive gear 10. Main drive gear spacer 15. Main drive gear bushing
5A. Main drive gear shaft seal (1985)

Figure fallowing name of part Indicates quantity necessary for one complete assembly.

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
{13) off left end of mainshait 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 (B or A} 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 is positioned &0 it does not averlap
housing.

Disassemble the mainshafl gear and ball bearing as-
sembly oaly if inspection shows a need for replacing
worn or damaged parts.

Clamp mainshaft in copper-faced vise jaws,
ear of lock washer (5) away from flat of nut (4) :md
remove nut and washer. Bearing (6) and gear (8)
may then be removed with the All Purpose Claw Pul-
ler, Part No. 85835-48 or an arbor press. If using
claw puller, (nsert center adapter, Part No, 95636-46,
into end of shaft to prevent damage to shafl. Bearing
and gear are removed separately,

DISASSEMBLING MAIN DRIVE GEAR (FIG. 4D-14)

Position gear box in vige and nail or bolt length of
rear chain to bench. Engage chain on sprocket testh
to keep spracket from turning.

Bend ear of lock washer away from flat of nut and
remave sprockst lock nut (1) and washer (2], Nut has
left hand thread. Lift oil deflector {3) and chain
sprocket (4) off gear, Push main drive gear {5) inta

4D-10

case and withdraw it from top. Thrust washer (8)
usually comes out with gear. Remove the 44 roller
bearings (7). Be sure all rollers are accounted for
and wrap thew in paper or cloth. If any of these
rollers are lost or if rollers from another bearing
Dbecome mixed with them, the entire set must be dis-
carded and a new set {itted, even though the old roll-
ers are in serviceable condition,

Do not remove main drive gear ol seal (8], shaft
scal (§A) or main drive gear spacer (10) unless in-
spection shows damage or wear. Complete instruc=
tions for removing oil seal (6) and spacer may be
found in Section 4D.

CLEANING, INSPECTION AND REPAIR

Clean all parts except gaskets (all gagkets shoutd be
replaced) with cleaning solvent and blow dry with
compressed air.

Ispeet all gears. If teeth are pitted, scored,
cracked, chipped or if case hardening is wors
throngh, replace with new gears.

Inspeet all bushings, bearing races and shafts, If
Bent or worn, install new parts. If matnshaft ball
Bearing (8, Fig. 4D-13) is worn to point where play is
obviously too great, install new bearing.

To install main drive gear bearing race (13, Fig.
4D-14), heat case to ahout 300 degrees and press out
old race with arbor press after removing betring
race retaining ring {12). Reheat case and press in
new race until flange is seated against case, Install
new bearing race retaining ring,

Revised: 10-G5
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il seal cork washer (8) and oil seal (8 or 5A) should
not be reinstalled if they have been removed. An oil
leak will probably develop. Use new parts. Shaft
seal (5A) should be installed with Seal-all In gear
end recess,

Carefully check shifter clutches (13, Fig, 4D=12 and
4D-13) and engaging dogs on gears. I they ars
rounded or battered appearing, they must be replaced.
Worn shifter clutch and gear dogs result from shift-
ing abuses or from out-of-adjustment elutch that
does not release fully, Damaged engaging dogs try
to creep out of engagement under a steady load. This
ereeping action develops great side pressure that re-
sults in damage ta shifting mechanism and all thrust
points along shait assemblies.

Cheek bearings (7, Fig, 4D-14 and 18, 22, Fig. 4D-12)
for proper fit n races according to tolerances shown
in "Transmissicn 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 washer (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 described in Section 4A), install roll-
ers () in bearing outer race (13), holding rollers in
place with 2 light coat of grease.

Install main drive gear thrust washer (6) on main
drive gear. Insert main drive gear (5) into gear box,
Be sure rollers stay in place as gear is inserted.

Install main drive gear spacer key (11), registering
longer section of key ia any splineway on 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. Install oil
deflector (3), lock washer (2) and sprocket lock nut
{1). Hold sprocket as outlined in disassembly pro-
cedure and tighten nut securel Check main drive
gear assembly end play. “Transmission Specifi-
cations,” Section 4A, for proper tolerances. Bend
ane ear of lock washer against flat of nut,

ASSEMBLING MAINSHAFT (FIG. 4D-13)

Assemble parts 4 through 8 to malnshaft befare in-
stalling mainshalt in gear case. Position gear (8] on
shait splines, Press or fit ball bearing housing (7)
over ball bearing () and press onto shaft. Assemble
1ock washer (5) and nut (4) to shaft and tighten se-
curely. Bend over one ear of lock washer against
flat of mut.

Insert mainshaft assembly inta gear box far enough
to install gear (10), thrust washer {11} loek ring {12)
and shifter clutch (13) over shaft. Always install new
lock rings and make sure they are properly seated in
lock ring groove. One side of mainshaft shifter

Hevised: 10-85
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eluteh is stamped "HIGH,” Make sure this side faces
matn drive gear.,

With a screwdriver or other suitable tool, work lock
ring onto shaft splines, Use screwdriver wedged
against shifter clutch to force lock ring into seat in
shait.

With & soft-metal hammer or brass drift, tap main-
shaft assembly into case until flange on ball bearing
housing is shouldered against case. Install retaining
plate (3), oil deflector (2) and four screws (1,

It working on three-speed transmission, install re-
verse idler gear (31, Fig, 4D-12) and shaft before in-
stalling retaining plite.

ASSEMBLING COUNTERSHAFT (FIG, 4D-12)

Before installing countershaft gear train to shaft and
case, it is necessary to check bearing fit and shaft
end play.

I countershaft mounting collars (32 and 33) were re-
moved for replacement, press or drive old parts out
and new parts in after gear ease has been heated to
approximately 300 degrees to expand case and facili-
tate pressing,

Install roller sets (18 and 22) [n countershait gear
(28), 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 installing
bearings. Install bearing thrust washer (21) in iis re-
cess in left end of countershaft gear. Install coun-
tershait temporarily tocheck bearing fit, See "Trans-
mission ifis ‘' Section 4A, far

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 countershait gear, Con-
sult issi i

for -
crease or decrease end play as necessary by fitting
end play adjusting washer of required thickness.
Washers are available in thicknesses of .0T4, .078,
082, .0BS, .090, .095 and .100 in. When correct gear
end play has been established, remove countershaft
and gear fram case. Set aside adjusting washer un-
1il needed for assembly.

Install gear bushing (17), gear (16), thrust washer
{15) and gear lock ring {14} on countershaft gear (25},

Install shifter clutch (18), thrust washer (12), gear
bushing and gear (10) on countershaft gear.
Check to make sure all rollers are in place in gear.

Place end play adjusting washer (3) on end of coun-
tershaft gear, holding in position with daub of grease.
Position assembly in case and insert countershaft (8
or BA) and lock plate (7). Straight edge of lock plate
fits against edge of bearing retaining plate (3, Fig.
4D-13). Install lock washer (6) and nut (3). Tighten

4D-11
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nut seeurely and bend over one ear of lovk washer
against flat of nut,

On 1964 and eavlier models, install gasket {4) and end
cap (3) with washers (2) and serews (1).

Install gasket (29), drive unit (28), washer (27) and
serev

Install shifter cover, starter clutch, starter cover
and cluteh as deseribed in pertinent sections,
Assemble transmission to motoreyele and connect
controls in reverse order of siripping procedure de-
seribed in "Stripping Motoreycle for Transmission
Repair,” Section 4A.

DISASSEMBLING GEAR BOX (THREE-SPEED AND
VERSE)

A three forward speed and reverse transmission 0an-
not be installed on a foot shift model motoreycle, and

4D-12

DUO-GLIDE
4 three-speed transmission cannot be assembled in 4
four-speed gear case.
The disassembly, repair and assembly procedures
for a three-speed and reverse transmission are the
same as for a four-speed transmission except for the
procedures described in operations to four-speed
madel and following differences:
Refer to Fig, 4D-12, In three-speed and reverse
countershalt assembly, omit shifter elutch (13}, lock
ring (14), thrust washer (15) and gear bushing (17).

Substitute gear 10A for 10, 16A for 18, and 254 for
25,
Refer to Flg. 4D-13. Substitute 8A for & and 104 for
0.

Refer to Fig, 4D-9. Substitute 8A for 8.

Revised: -84
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SECTION 4T

TRANSMISSION 4

ELEGTRA-
GLIDE

1o01s T

94657-55 COMPENSATING SPROCKET SHAFT NUT
WRENCH

oy

94635-41 MAINSHAFT BALL BEARING LOCK NUT
WRENCH

94643-41 CLUTCH HUB NUT WRENCH

2

04660-25 COUNTERSHAFT SPROCKET LOCK NUT
WRENCH

0482581 TRANSMISSION MAIN DRIVE GEAR
BUSHING REAMER

I , Used to size new main drive
gear bushing.

95637-46 WEDGE ATTACHMENT FOR CLAW
P 5

- Used in combination with claw

puller for pulling close fitting

. gears or bearings.
95650-42 TRANSMISSION MAINSHAFT STARTER
CLUTCH AND BEARING PULLER

One end used to remove main-

I l shaft starter elutch, the other

end for pulling worn mainshaft

= ball bearing with transmission
W inorout of chassis.

95660-42 MAIN DRIVE GEAR OIL SEAL TOOL

Used to remove and install
main drive gear oil seal with
transniission in or out of chas-
sis.

Used with clutch gear ofl seal
tool to remove and install
elutch gear oil seal on Electra-
Glide Model having longer
transmission mainshaft,

=)o

LUTCH HUB AND CHAIN HOUSING
R

Four holes [it clutch hub studs,
Four bolts fit tapped holes in
chain housing.

96216-49 INTERNAL LOCK RING PLIERS LARGE

= Special pliers for removing and
- replacing lock ring.
%-,

#6364-39 FORK SHIFTER GAGE

f M Used to accurately set and
y align  transmission  shifter
atles forks,

Issued; $-67
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| SERVICE

SECTION 5B WIRING

—_MANUAL

ELECTRICAL 5
DUC-GLIDE

WIRING B

WIRING

1959 DUO-GLIDE WIRING DIAGRAM KEY

A. Conduit (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, ved with yellow tracer, black
and green

E. Conduit (two wire) - Red and green

F. Conduit (three wire) - Black, green and red

G. Condult (three wire) - Red, green and red

H. Conduit {two wire) - Black with red tracerand red
J. Condult {two wire) = Red and green

K. Conduit (one wire) - Red

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 terminal - Green wire
5. Switeh terminal - Black and yellow wires
6. Junction terminal - 5 Black wires
T, Junction terminal - Green, yellow wires
8. Speedometer Light - Green wire
§. 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, green wires
14. Tail and stop lamp -~ Green, red wives
15, Batlery positive terminal - 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
19, Harn 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

29. 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

33. Generator "A" terminal - Red and green wires
34, Ignition - Light switch-See terminals 1 thru §
45. Ignition eoil - 2 Black wircs

36. Terminal place - See 10 and terminals 20 (hry 24
38. Terminal box - See terminals 39 thru 48

30. Terminal - § Red wires

40. Terminal = 2 Green es

41. Terminal - 5 Black wires

42, Terminal - Yellow, green wires

43, Terminal - 2 Red wires

45. Headlamp bracket - Black wire

46, Junction terminal - Black, green wires

4%, Neutral indicator light - Black, green wires

48, Neutral {dicalor Swileh - Green wire

50. Oil signal light - Black and green wires

51. Horn - Red and green wires

52. Headlamp - Red wire black with red tracer

i

KEY TO WIRING DIAGRAM (RADIO-SPECIAL)

Wiring with radio equipment 18 unchanged except for
egulator, 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. Conduit (one wire) - Red (not shown)

18. Regulator - Green and red wires

32. Generator "F" Terminal - Green wire
33. Generator "A" Terminal - Red wire
30, Terminal - Red wire

49. Fuse




SECTION 5B DUO-GLIDE
Electrical - Wiring

RADIO-SPECIAL

T VeI |52 STANDARD

KEY TO COLOR CODE

R) RED (R(B) RED WITH BLACK TRACER
(8] GREEN | (BXR) BLACK WITH RED TRACER
BLACK RIY) RED WITH YELLOW TRACER
(¥) vELLOW

Figure 5B-1, 1959 DUO GLIDE Wiring Diagram

5B-2 REVISED: 7-64
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SECTION 5B WIRING WIRING
WIRING

1960 DUO-GLIDE
‘WIRING DIAGRAM KEY

A. Conduit {four wire) - ﬂed , green, lack and yellow
B. Conduit (one wire) -

C. Conduit {four wire) - E\ei, green, yellow andblack
D. Handlebar {loose wires] - Red with black tracer,
black with red tracer, red with yellow tracer, black
and green

E. Conduit {two wire) - Red and green

F. Comduit (three wire) - Black, green and red
G. Conduit (three wire) - Red, gveen and red

H. Condult (three wirs) - Black, white and yellow
J. Conduit (¢two wire) - Red and green

K. Condult (one wire} - Red

L. Conduit (two wire) - Green and red

N. Conduit {ene wire) - Green

1. Switch terminal - § Red wires
2, Switch terminal - 2 Green wires
8. Switch terminal - Not used with standard wiring
4. Switch terminal - Green wire
§. Switch terminal - Black and yellow wires
6. Junction terminal - 5 Black wires
7. Junction terminal - Green, yellow wires
8. Speedometer lght - Green wire
§. 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 Repulator - 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 sigual switch - Graen wire
18. Handiebar headlamp switch - Ted with black
tracer, black with red tracer, red with yellow tracer
18. Horn switeh - 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
21, Terminal - Not used with standard wiring
24, Terminal - 2 Black wires
25. Terminal - Yellow wire

Revised: 7-64

26. Tgnition circuit breaker - Black wire

27 Stop lamp switch - Black, red wires

28, Generator signal light - Green, black wires
20, 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

33. Generator "A" terminal - Red and green wires
34. Ignition - Light switch - See terminals 1 through 5
35. Ienition coll - 2 Black wires

36, Terminal place - See 10 and terminals 20 through 24
. Terminal 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 screw (ground)
48, Junetion terminal - Black, green wires

47, Neutral indicator light - Black, green wires
48. Neutral indieator switch - Green wire

50. Oil signal light - Black and green wires

51, Horn - Red and green wires

5. Headlamp - Black, white and yellow wires

KEY TO WIRING DIAGRAM (RADIO-SPECIAL)

Wiring with radio equipment Is unchanged except for
requlator, generatar and battery conneetions

Condult {one wire) - Green
Conduit (two wire] - Red and green
Conduit (one wire) - R

Cable {two wire) - Red and green
M. Conduit (one wire) - Red {not shown)

13. Reguator - Green and red wires

32, Generator "F" terminal - Green wire
Generator "A" terminal - Red wire
39, Terminal - Red wire

49. Fuse

8
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RADIO-SPECIAL

B
32 7
i v 46
3 L]
7%
el — g
L 7
K ]
P
) oy —®
g
= T
& 27
3 /
15
4o
KEY_TO_GOLOR GODE
R) RED ®(B) RED WITH BLACK TRACER
GREEN | (BIR) BLACK WITH RED TRACER
B) BLACK | (RIY) RED WITH YELLOW TRACER
Y) YELLOW
W) wHITE

Figure 5B-14. 1960 Duo-Glide Wiring Diagram

5B-12 REXISED: 12-63




SECTION 5B WIRING

__MANUAL

ELECTRICAL 5

WIRING B

WIRING

1981-84 DUO-GLIDE
WIRING DIAGRAM KEY

A, Conduit (four wires) - Red, green, blackand yellow
B. Conduit [one wire) - Graen

C. Conduit (four wire) - Fied, green, vellowandblack
D. Handlebar (loose wires) - Red with black tracer,
black with red tracer, red with yellow tracer, black
and green

E. Conduit {two wire) - Red and green

F. Condult {three wire) - Black, green and red

C. Conduit {three wire] - Red, green and red

H. Conduit (three wive) - Black, white and yellow
J. Conduit {two wire) - Red and green

K. Conduit {one wire) - Red

L. Conduit (two wire) = f:mm\ and red

N. Conduit {one wire) -

L, Switch terminal - § Red wires
2, Switch terminal - 2 Green wires

3. Switeh terminal - Not used with standard wiring

Switeh terminal = Green wire

5. Switch terminal - Black and yellow wires

6. Junction terminal - 5 Black wires

4. Junetion terminal - Green, yellow wires

8. Spoedometer Light - Green wire

9. Terminal - R y 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 wives

15 Battery positive terminal - Red wire

16, Battery negative ferminal - Black wiro

17. Oil pressure signal switeh - Green wi

18, Handlebar headlamp  switch - Red w:m black
tracer, black with red tracer, red with yellow tracer
19. 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
Terminal - 2 Black wires

25, Terminal - Yellow wire

Revised: 10-63

26, Ignition circnit breaker - Black, yellow wires
21. Stop lamp switeh - Black, red wires
28. Generator signal light - Green, black wires
29, Terminal - Not used with standard wiving
30. Terminal - Not used with standard wiring
31. Terminal - Not used with standard wiring
32. Generator "F" terminal - Green wire
83. Generator “A" terminal - Red and gresn wires
34, Ignition light switch - Sce terminals 1 through 5
35. Ignition Coil Front Cylinder - Yellowwire
36. Ignition Coil Rear Cylinder - 2 Black wires
7. Terminal plate - See 10 and 20 through 24
3. Terminal box - See terminals 3% through 43
89. Terminal - 3 Red wires
40. Terminal - 2 Green wires
41, Terminal - 3 Black wires
. sTeen wires
43, Terminal - 2 Red wires
45. Terminal plale top mounting screw  (ground)

47. Neutral ndmamx light - Black, green wires
4B, Neutral indicator switch - Green

50, Ofl signal light - Black and green wires

51 Horn - Red and green wires

52, Headlamp - Black, white and yellow wires

7. KEY FOR WIRING DIAGRAM (RADIO - SPECIAL)

Wiring with Tadio equipment is unchanged except for
regulator, generator and battery connections.

B. Conduit (sne wive) - Green

G. Conduit (bwo wire] - Red and green
K. Conduit (one wire] - Red

L, Cable (two wire) = Red and green

M. Conduit {one wire) - Red [not shown]

13, Regulator - Green and red wires

32, Generator "F" Terminal - Green wire
48, Generator "'A" Terminal - Red wire
39. Terminal - Red wire

49

5B-19



SECTION 5B DUO-GLIDE
Electrical -Wiring

RADIO-SPECIAL

TO TERMINAL #28.

KEY TO COLOR CODE

R) RED RJB) RED WITH BLACK TRACER
G) GREEN BIR} BLACK WITH RED TRACER
8) BLACK RIY) RED WITH YELLOW TRACER
Y) YELLOW

WHITE

Figure 5B-10. 1961-64 Duo-Glide Wiring Diagram
5B-20 Revised: 10-65



SECTION 5B

MANUAL
WIRING

ELECTRICAL 5

ELECTRA-
GLIDE
WIRING B

A. Conduit (four wire) - Red,

green, black and yellow

Conduit (one wire) - Green

Conduit (four wire} - Red,

green, yellow and black

D. Leit handlebar (loose wires) -
Red with black tracer, black
wlith red tracer, red with
yellow tracer, 2 black wires

B

E. Right handlebar {luose wires) -
2 black wires

F. Conduit {two wire) - 2 red
wires

G. Conduit (ane wire) - Yellow

H. Conduit {three wire) - Black,
white and yellow

1. Conduit (two wire) - Red and

K. Conduit fone wire) - Red

L. Conduit (two wire) - Green
and red .

M. Conduit (one wire) - Black

N. Conduit {one wire) - Black

0. Conduit (one wire) - Black

P. Conduit {two wires) - 2 black

Q. Conduit {one wire) - Red

W

12.

13

ZEewma

WIRING
1965-67 ELECTRA-GLIDE
WIRING DIAGRAM KEY

. Switch terminal - Switch supply
. Switch terminal - Headlamp
. Switch terminal - Not used

with standard wiring

Switch terminal - Tail lamp
Switch terminal - Ignition coil
Ignition - Light switch - See
terminals 1 through 5
Junetion terminal

Junction terminal

‘Terminal

‘Terminal

Terminal - Not used with
standard wiring

Terminal - Not used with
standard wiring

Regulator

14. Tail and stop lamp

15,
16.
17.
18,
19.
20.

Battery positive Lerminal
Batlery negative terminal
il pressure signal switch
Handlebar headlamp switch
Horn switch

Terminal - Not used with
standard wiring

21, Terminal

8

. Terminal

23. Terminal - Not used with

24,
25.

standard wiring
Terminal
Terminal

26, Ignition circult breaker

27, Stop lamp swilch

28. Generator signal light

29. Terminal - Not used with
standard wiring

0. Terminal - Not used with
standard wiring

31, Terminal

32. Generator "F' terminal

33. Generator "A" terminal

34. Starter solenoid

35. Starter motor

36. Tgnition Coll

37. Terminal plate

38. Terminal box - See terminals
39 through 43

39. Terminal

40. Terminal

41. Terminal

42. Terminal

43. Terminal

44. Speedometer light

45. Terminal plate top mounting
screw (ground)

Headlami

4%. Neutral indicator light

4B. Neutral switch

40, Starter button

50. Ol signal light

Horn
52, Circuit breaker

5B-51



SECTION 5B
Electrical - Wiring

ELECTRA-GLIDE

v
e —

ware
R BT TR
i s v

o

£ 1956
CIRCUIT BREAKER

3B-52

Figure 5B-22. 1985-67 Electra-Glide Wiring Diagram

Revised: 9-66



A, B

SERVICE
SECTION 5B

ELECTRICAL 5§

WIRING B

1968-68 ELECTRA-GLIDE

WIRING DIAGRAM KEY

Conduit (four wire) - red, green,
black and yellow

Conduit (one wire) - green
Conduit (four wire) - red, green,
yellow and black

Left handlebar (loose wires) -
red with black tracer, black with
red tracer, red with yellow
tracer, 2 black wires

g amp p

green, brown, 2 black wire:
Condult (one wire) - red
Conduit (one wire} - yellow
Conduit (thres wive) - black,
white and yellow

R

Conduit (two wire] - red and green

Conduit (one wire) - red

Conduit (two wire) - green and red

Conduit {one wire] - black
Conduit {one wire] - black
wire) - black

Canduit {two wire} - 2 black wires

Conduit (one wire) - red
Conduit (one wire) - red
Condut (one wire) - green

HEPENOREFAL
o
g
g
E
-3
H]

Conduit (two wire) - red and green

Switeh terminal - switch supply

Switch terminal - headlamp

Switeh terminal - not used with

standard wirin

Switeh terminal - tall lamp

Switch terminal - ignition coil

Ignition - light switch - see

terminals 1 through &

Junetion terminal

Junetion terminal

Terminal

10. Terminal

11, Terminal

12. Terminal - not used with
standard wiring

13. Regulator

14. Tail and stop lamp

15. Battery positive terminal

16, Battery negative terminal

17. Oil gressure signal switch

18, Handlebar headlamp switch

19. Horn switch

moe s

el ]

Revised: 3-69

Right handlebar (looss wires) - red,

20.
21,
22
23,
.
25,

2

Terminal
Tarminal
Terminal
Terminal
Terminal
Terminal
. Ignition circult breaker

Stop lamp rear switch

. Generator signal light
. Terminal

L used with
standard wiring
Terminal - not used with
standard wiring

. Terminal

. Generator "F"' terminal
. Generator "A' terminal

4

Starter solenoid

. Starter motor
. Ignition coil

Terminal plate

. Terminal box - see terminals

39 through 43
Terminal
Tarminal

. Terminal
. Terminal

. Terminal

. Speedometer light

. Terminal plate top mounting

serew (ground)

. Headlamp
. Neutral indicator light
. Neutral switch
. Starter button

Oil signal Light

. Horn
. High beam indieator lamp
. Overload cireuit breaker

Stavter ¢

ay
. Direction signal switch
. Direction signal flasher

Left front direction lamp

. Right front divection lamp

. Leit rear direction lamp

. Right rear direction lamp

. Lelt direction signal pilot lamp

. Right direction signal pilot lamp
witeh

top lamp front &
Cannestor

SB-524



SECTION 5B ELECTRA-GLIDE

Electrical - Wiring

@ ommee

@) vewow
ALACK WITHRED TRACER
AED WITH BLACK TRACER

Figure 5B-224. 1063-89 Electra-Glide Wiring Diagram

SB-52B Revised: 3-69



DUG-GLIDE

SERVICE MANUAL ELECTRA ELECTRICAL 5.
GLioE
SPORTSTER
SECTION sC SWITCHES B ldel SWITCHES C
SWITCHES
IGNITION-LIGHT SWITCH simultaneously move it upward and away from roller
contact (1), Ll off roller contact and swilch moumts

The switch located In the center of the instrument
panel below the "GEN'" and "OIL" indicator lamps is
4 combination ignition-light switch, Il has three po-
sitions plus a center-off position. One notch coun-
torclockwise illuminates parking lights only. The
first notch or click clockwise from the center-off
positlon is ignition only while the second click is
running Lights and Ignition.

1 s not necessary to keep the key Inserted in the
lock to operate the switch after it has been unlocked.
The switch can be locked only in the "off” and "park-
ing Lighia" position.

DISASSEMBLING IGNITION LIGHT SWITCH

On Duo-Glide and Servi-Car Models remove instru-
ment panel cover by prying out side-cover clip lo-
cated at irip mileage sef knob and turning out mount-
ing base center serew located in the center of instru-
ment panel below speedometer. On Model 183 re-
move switch bezel tu expose switch

Disconnect all wires connected to switeh terminals
and remove four switch mounting screws.

See Fig. 5C-1.
with switch in an inverted position.
in "off" position and unlocked.

All directions for disassembly apply
Switch must be

Grasp end of roller contact retainer with pllers and

ing plate assembly (2]. Notice that this plate is po-
sitioned with the three-terminal side away from lack
cover hinge.

Reinforeing plate (3) with contact bar holder (4) and
roller contact retainer (5] ean be removed from
switeh cover by slipping part assembly sideways
1 one set of tabs clears slot in switch cover, then
lifting and sliding assembly the opposite direction to
clear ather tab.

switch base (T) and lock plate (8] can be removed
from switch cover. Note that narrow end of clongated
hole in lock, and lug on switch lock (8) which fits inta
hale in lock plate, are toward lock cover hinge.

Lock assembly (8 and 8) can now be lifted out of
switch cover (10). Avoid separating switch cylinder
Irom its case unless lock is faully, On some models
the lack eylinder and case arc 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
plate assembly for excessive wear of contacting
brass buttons and roller surfaces. Extreme wear of
these parts may allow head of roller contact retaines
to short against switch lock plate. Loosened termi-
nals on switch mounting plate may also cause a short

D

0

~

1. Roller contact
2. Switch mounting plate assembly
3. Reinforcing plale

4. Contact bar holder
5. Roller contact retainer
8. Switch lock plate

7. Switch base

m/ '

E. Ignition switch cylinder
9. Ignition switch cylinder case
10. Switch caver

TFigure 5C-1. Ignition Light Switch

Revised: 7-84
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SECTION 5C
Electrical - Switches

or an ineonsistent 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 contaet but-
tons 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 pa;
tion ar switch cannot be locked. To reassemble cor-
reeily, insert lock cylinder into housing with tum-
blers in any one of the four registers. While press-
ing cylinder 1nto housing with fingextip, insert key
and turn clockwise as far as possible. Remove key
and complete assembly,

BUTTON SWITCH

This type switch is used for momentary closing of
circuits to horn, magneto or starting motor and is
located on handlebar. Terminal has either one or
two wires. Two types of switches are in use (early
and late type). See Figure 5C-1A,

2
EARLY TYPE
4 "

1. Serew (2}

2. Terminal assembly
3. Housing

4. Spring

5: cm.:m plate

8.

LATE TYPE

3, : con
(A 5. Spring

fi. Plastic washer
7. Lower contact
8. Nylon insulating cap

Figure 5C-14, Button Switches - Exploded View

5c-2

DUQO-GLIDE - SPORTSTER
ERVI-CAR - 165

“To disassemble the early type switch, remove screws
(1} to free housing. Remove ter: mins] assembly (2}
Trom housing (3) with @ screwdriver. Remove spring
(&), contact plate (6), and battan (8) from the housing.

To replace the early type switch wires, unsolder the
old wires and solder new wires onto the terminal as-
sembly. Assemble in reverse order of disassembly,

To disassemble lnte type switch, remove screws (1)
from housing. Pull remaining parts from housing as
an assembly.

To replace the switch wires, unsolder or cut wires
from contacts, The wire ends should have about 1,4
inch of insulation stripped off.

Lead one wire through cup, lower contact, plastic
washer and spring 10 upper contact. Be sure parts
are arranged as shown. Insert one wire end through
center of upper conlacl, spread strands out flat over
contact and solder. Lead second wire through cup
and solder to lower contact,

Insert button 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
tandlebar. High and low beams are operated with
flip switeh. Button 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 screws (6)

—

Figure 5C-1B. Dimmer and Horn Switch
Exploded View

Check switch for wear, and replace switch if it will
not stay in high or low beam position. Check spring
tension on horn button.

Replace worn or broken parts with a new switch or
base. Clean terminals and reassemble in reverse
order. Be careful noi to over-tighten clamp screws
ar plastie body may crack,

Revised: 10-65



DUO-GLIDE - SPORSTER
SERVI-CAR - 165

TRANSMISSION NEUTRAL SWITCH

This switch is threaded into the transmission top
cover. Switch plunger is depressed by & nub on the
shifter drum or shifter gear only when the transmis-
sion is in neutral to complete the clreuit, A vari-
able number of spacing washers are used to close
the circuit only when transmission is in neutral
Switeh is permanently assembled and if it fails to
close the circult when operating plunger is de-
pressed, it must be replaced,

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 eontacts and 3 winding
around a_hollow cylinder containing a movable
plunger. When the winding is energized by the bat-
fery hrough an external control circuit, the mag-
netism produced pulls the plunger into the eoil. The
contact disc attached to the plunger maves against
two main switeh contacts closing the eircuit.

SECTION 5C

JUMPER
WIRE

12V, TEST
LIGHT 121 C.P.} @

igure 5C-1D. Test Circuit for 1964-65
Servi-car Solenoid

The 1964-65 Servi-car
salenoid switch is perma-
nently assembled. Repair
parts are not sold. If this
switch becomes defective,
it must be replaced. The
contrel eircuit wires are
conected to small termi-
nals. The motor and bat-
tery circuit wires are
connested to heavy termi=
nals.

The Electra-Glide 1967 Sportster, and 1986 Servi-
car solenoid switch individual parts are replaceable
as shown in exploded view, Figure 5C-1E, below.
The control cireuit wire from handlebar starter but-
ton is comectsd to small terminal swd. Battery
cable must he comected to the large, longest stud
and starter motor cable is comected to the large,
shorter stud. If cables are réversed, solencid coils
will remain in circuit and drain battery. See sole-
noid internal wiring diagram, Figure 5C-1G,

Terminal Cover

Small Terminal Stud Nut and Lockwasher
Large Terminal $tud Nut and Loekwasher (2)
Boll

o

Lockwasher

=
; %
B
Lo

© Spacer Plate 11 Roll Pins i2)

7 Pin 12 Armature Shaft
8 Cap Washer 13 Returs Spring
9 Spring 14 Housing

10 Rubber Boot

Figure 5C-1E. Electra-Glide 1967 Sportster and 1886 Servi-car Solenoid - Exploded View

5C-24



SECTION 5C

TESTING SOLENOID SWITCHES

When it is suspected that a solenoid switch i3 de-
fecti uld be made of the salenoid coil
winding and continulty through the main switch when
contacts are in closed position. Using the test cir-
cuil described, these two tasts can be made simul-
taneously,

With solenoid disconnected from control circuit, bat-
tery and motor, make lest circuit connections s fol-
lows: (See Figure 5C-1D or 5C-1F),

Since salenoid coil requires 12 V. to actuate plunger
closing main switch contacts, use a 12-volt battery.
Leads & and B are comnected to terminals 1 and

{coll terminals) to sctuate solenoid. A swarp click
should be beard from the solenoid switch when mak-
ing this conneetion. No click or & heavy spark at the

DUO-GLIDE - SPORTSTER
SERVI-CAR - 165

terminals when connecting wives would indicate ejther
an open or short in the solenoid winding and salenoid
switch must be replaced. I the solenoid winding
checks good and plunger does close main switch con-
tacts, there is still 4 possibility contacts are badly
burned or eroded and will nol pass heavy current.

Ta test continuity on the main contacts, leave 12 V.
leads connected to términals 1 and 2, connect a {est
bulb of a least 21 CP (12 V.) to terminals 1 and 3,
{On servi-car solenoid connect terminals 2 and 4
With a jumper wire.) A bright glow of the test bulb
indicates main switch contacts are passing current.

STARTER MOTOR
TERMINAL

BULL-N oL 3
sTaRTER BUTTON
RuiaL

Pd !

TERbaL
GonTACTOR PLATE

HOLD-IN SO0 6

Figure 5C-1F. Test Circuit for Electra-Glide,
1967 Sportster and 1986 Servi-car Solenoid

STARTER RELAY SWITCH

Slarter relay switch for late 1967 Electra-Glide
models I3 a sealed unit and is not repairable. &
test shows wnit to be defective it must be replaced.

Figure 5C-1E shows a test cireuil using a 12-voll
Dailery and stop lamp bulb. Contacts should slose
and bulb should light when conncelion is made at
positive rou of battery and should go out when con-
neéction is broken,

STOP LAMP FRONT BRAKE SWITCH

This is a4 mechanical, normally-closed plunger type
switch which closes the stoplight civeull when the
frant brake hand lever is operated. Repair parts far
the switch are not available - it must be replaced as
a.un

STOP LAMP REAR BRAKE SWITCH
This is a hydraulic, normally-open switch, which s

located in the rear hydraulic brake line, and closes
the eircuil when the rear brake is applied.

5C-2B

Figure 5C-1G. Solenoid Internal Wiring Diagram -
Electra-Glide, 1867 Sportster and 1966 Servi-car

Figure 5C-1E. Starter Relay Internal Wiring
Diagram and Test Circuit

Revised: 1-68



SERVICE —_ MANUAL B “5500 ELECTRICAL 5
oo
SECTION 5D LAMPS : . LAMPS D
LAMPS
HEADLAMP

DUO-GLIDE, SPORTSTER AND SERVI-CAR

The headlamp is a sealed-beam type, specially de-
signed and made for Harley-Davidson motorcyeles.
When replacement is required, use only the pre-
seribed sealed-beam unit, Do not attempt to use an
sutomabile sealéd-beam unit because the current Te-
quirements for 2 motorcycle are much less than for
2n automobile and damage to battery orgenerator will
result. If either filament burns out, or the lens breaks,
the entire unit must be replaced. Do not attempt to
repair a defective sealed-heam unit because when the
seal is broken the reflector tarnishes and poor light
and road visibility result.

DUQ-GLIDE AND SERVI-CAR

Loosen door screw enough to remove headlamp door.
Remove three retaining ring screws and retaining ring.

NOTE: Late models may have spring hooked
into retaining ring hole - unhook spring ta
free retaining ring.

The sealed-beam unit 8 now free from the headlamp
body, and comnector block can be removed from the
unit by pulling connector block fram the unit prongs.

Assembly is the reverse orderofdisassembly. Make
sure conneetor block contacts are clean to ensure
good electrical contact.

To replace the entire headlamp on 1959 models re-
move @ back panel and discomnect two lamp wires
leading ta terminal plate. Remove headlamp fastening
nut and free lamp from matorcycle, On 1960 madels
remove 6 slotted screws holding headlamp body to
housing.

SPORTSTER
1966 and Earlier XLH

Loosen headlamp mounting nut located beneath head-
lamyp housing with sockst wrench and move headiamp
back so serew located on lower periphery of headlamp
door is aceessible with  screwdriver. Remove screw,
simultanecusly lift and Swing unit up and free from
neadlamp body. Pull comector block from sealed-
beam unit prongs. Pry retaining springs from head-
lamy door grooves to free sealed-beam unit from rim.

Assembly is the reverse order of disassembly. Be
sure comnector block contacts are clean to ensare 2
ood electrical contact. After final assembly, readjust
headlamp as described under 'Beam Adjustment.’

Reviged: 89-66

To replace entire headlamp assembly it is first nec-
essary o remove handlebar clamp front cover and
then the headlamp housing assembly. To free head-
lamy, diseonmect lamp wires and remove nat securing
lamp to the fork. Assembly is the reverse order of
disassembly.

1967 and Later XLH and XLCH

Ta remove sealed beam unit, remove serew from
door or clamping ring, Pry unit from yubber mount-
ing and pull connector block fram unit prongs. Head-
lamp mounting nut is located under snap plug on
mounting bracket,

BEAM ADJUSTMENT

To get the greatest efficleney from the headlampand to
meet the Tequirements of the law, orractly adjust
headlamp beam according to the following instructions,

Draw a horizontal line on & wall or screen exactly the
same heightas the center of the headlamy to be checked
and adjusted. Then, position the motoreycleonn level
surface with headlamp approxifately 25 feet away
from the test pattern, Have a rider sit onthe motor-
cyele ta simulate actual running conditions. Be sure
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 divection. 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 headlamp meunting nut and
position the lamp to correctly adjust the beam of
light in relation to the horizontal line. At the same
time, turn the headlamp right or left to direct the
beam of light straight ahead. Tighten the clamp nut
after the lamp is correctly adjusied 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 to the horizontal line by turning vertical adjust-
ing serew in or out. The Jamp can be aimed to the
right or left in relation to the front wheel by turning
the horizental adjustment screw in or out.



SECTION 5D

Elestrical - Lamps

BULB CHART

DUO-GLIDE - SPORTSTER
SERVI-CAR

Bulbs Candle Pawer Harley-Davidson
Model Lamp Description Rad. or Wattage Part Number
V. V. ZV. TV,
DUQ-GLIDE HEADLAMP 1 67717-64 | B771%-48B
ELECTRA Hi Beam 50 Watts | 45 Watts
GLIDE Lo Beam 45 Watts | 35 Watts
TAIL AND STOF LAMP 1 68165-64 | BE165-47
Tail Lamp sc,p, 5C.P.
Stop Lamp 3zce | 2GR
INSTRUMENT PANEL
Generator Signal Light 1 2C.P. 2C.P. | BB462-04 | GB4G2-49
Oil Pressure Signal Light 1 3P 2C.P. | BBAG2-64 | 6B462-49
Speedometer Light 1 1.5C.P. | TL090-64 | 71090-47
Generator Signal Light 1 2C.P. BB462-49
(Special Radio)
Neutral Indicator Light 1 2C.E. 2C.P. | GB462-64 | 68462-49
High Beam Indicator 1 2C.P. 68462-64
ACCESSORIES
Spot Lamp (Bulb Type) 1 32C.P. 32C.P, GETI5-64 68715-48
Spot Lamp (Sealed Beam Type) | 1 % Watis | 30 Valis | 69726.64 6272662
Parking Lamy = 3C.P. C.P. | 68185-64 | G3165-15
Turn Indicator Lamps 4 | 3zcp. ne P. | 68572-64A | 68572.50
Turn Indicator Filot Lamps 2 | LSCE 1C.P, | T1080-64 | 71080-47
3 Watts | 45 Watts
PORTSTER Headlanap T B2 1 T & vatts GTTIT-G4 | 677175
Tail Lamp gw’;: i‘fg“t:f 1 3; g:}:: 68165-64 | 68165.47
Generator Signal Light 1 4C.P. 71090-65 | 71090-59
il Pressure Signal Light 1 4C.P, T1080-65 | T1090-59
Spesdameter Light 1 2CP. 6B462-64 | T1090-47
High Beam Indicator 1 2C.P. 58462-64
ACCESSORIES
Spot Lamp (Bulb Type) 1 32 C.P. GAT15-64 | 68715-49
Spot Lamp (Sealed Beam Type) | 1 30 Watts 68726-64 | 66726-62
Parking Lamp - 3C.P, 68166-64 | 68165-15
Turn Indicator Lamps 4 32 C.P. 68572-68A | 68573-50
Turs Indicator Pilot Lamps 2 | L5CP 1C.B. | TI080-64 | 71080-47
SERVI-CAR Hi Beam 50 Watts | 45 Watts | oo
Headlamp 111 30 1 s | s wans | srriied | 67i7-48B
Tail Lamp 4 TP 3C.P,
Tas) Lamp T35 TARD 1 galel | 20R | soies-ed | sstes-a7
Generator Signal Light 1 2C.P. C.P. | 68462-84 | 6846249
il Pressure Signal Light 1 2C.P. 2C.p, | 68262-64 | 6862-49
Speedometer Light 1| LscE [ 15CE | 71090-84 | 71090-47
High Beam Indicator 1 2C.P, G8462-64
ACCESSORIES
Spot Lamp (Bulb Type) 1 s2c.p. | S2C.P | 68715-84 | 66715-49
Spot Lamp (Sealed Beam Type) 1 30 Watts 30 Watts | BAT26-64 BB726-62
Parking Lamp : 3Cp 3C.PB. | 6B166-64 | GE165-15
Turn Indicator Lamps 4 | 32Cp. | 20C.B | 68572-B4A | GEST2-50
Turn Indicator Pilot Lamps 2 | Lscp. 1C.P. | 71090-84 | 71090-47

Revised: 9-86



SERVICE

SECTION SE GENERATOR

DUO-GLIDE ELECTRICAL 5

SPORTSTER
SERVI-CAR

GENERATOR E

GENERATOR

STANDARD GENERATOR

The standard generator is a direct current two pole-,
twa-brush unit with charging rate governed entirely
by & voltage regulalor. The regulator funetions 1o
increase charging when the battery charge is
low or current is used, and Lo decrease charging rate
when no current is being used and the battery is
nearing full charge,

CHECKING GENERATOR

It is passible 10 trauble shoot faulty generator without
removing the generator from the engine or, if nec-
essary to remove it, withoul compieiely disassem-
Sling the genecator. When & generatos siops cherging
 not charging at a satisiaciory rate as evidenced by
oad” battery or signal light on switch panel
maining lighted, it Is recommended that unless
the trouble is known definitely, the following check-
ing sequence be used:

On installations employing a fuse in the generator field
circuit, remove fuse at regulstar and examine 1t s

if it has blown. When replacing fuse be sure insulating
sleeve 15 In gnod condition and cavers fuse properly

ke cevtain the generator signal light circuit is not
grounded, Remove the wire or wires from the gen-
erator A terminal and position S0 eontacl is ot
made with motorcycle, Turn ignition on. If gener-
ator light on instrument panel goes on, light cireuit
is grounded and may be reason for the generator not
Mt 18 grounded this condi
ki b e o b generator signal li
cnit tested 0K, or if 8 grounded condition has been
corrected, proceed (o tesling generator output.

TESTING GENERATOR OUTPUT (See wiring dia-
gram following

Remove wire from “F terminal of genevator. Con
neet & short jumper wire from generator "F” term
nal to ground on motoreycle, Remove wire or wires
from generator "A" terminal and connect the posis
live lead of 4 0-30 ampere ammeter. Start engine
and run at a speed of 2000 RPM (approximately 40
MPH). Then momentarily connect negative lead of
ammeter to moloreyele battéry positive terminal,
{Battery should be known to be good.) If the ammeter
reads 16 amperes or more for a 6-voll generator or
10 amperes or more for a 13-volt generator, gener=
15 ol at fault, Therefore, the difficulty is in
ihe resulator or wiring cireuil. (See Veltuge Rogu-
tator Section 51). I generator shows no charge or
charge below minimum raté, {1 must be removed
far further checking.

Revised: 10-85

REGULATOR

GENERATCR

AMMETER

Generator Output Test Wiring Diagram
IMPORTANT

Avoid running with generator field grounded
for extended periods, connect ammeter
lead from battery before stopping engine 1o
avoid discharging battery through generator.

It is advisable to "Flash" field coils whenever
wives have been removed from generator or
regulator; or after generator or battery has
been removed nd is reinstalled, This is
dane 1o make Sure genérator has correct po-
lavity. If polarity of generator is reversed,
relay points will vibrate and burn. "Flash"
field coils by momentarily touching a ju]nper
wire between terminal and
terminal on regulator, after all wires lm-e
been properly connected and before starting
The momentary surge of eurrenl
from battery o generalor will correctly po-
larize generator.

REMOVING GENERATOR

DUO-GLIDE, Disconnect wires from generator “F"
and A" terminals, Remove two long screws through
timing b Ll that secure generator o gear-
case, Move generator ta lefl side of motoreyelo and
remove, gear end first, between frame members,

SPORTSTER. Disconnect red wire (rom "BAT" ter-
minal on voltage regulator. On standard Sportster,
discannect black wire from "GEN" terminal,

Remave twa long Sorews through timing gearcase
cover that secure generator to gearcase

5E-1
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B0 e e
b L

Mounting gasket
‘Gear shaft nut
Gear shaft washer
Drive gear

. Drive gear with oll slinger

Drive end oil deflector
Brush cover strap

Commutator end cover nut (2)
Commulator end cover washer (2}
Frame screw {2)

Commatator end cover

Brush cable nut (2)

Brush cable washer {2)

Brush holder mounting plate
Armature

Terminal screw nut (2)

Terminal
Insulating

8

B

Terminal insulator
Terminal bolt clip
Terminal screw bushing (2)
Bracket insulator
Terminal screw (2)

23. Positive brush eable

Terminal screw (see item 23)
Bearing retainer
Armature hearing

7. Bearing retainer

Drive end plate
Armature ol seal

. Polé shoe screw (2)

Pole shoe (2)

Field coil (2)

Frame

Terminal serew not (2)

. Terminal serew loelk washer (2) 48. End locating pin (2]

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

RO, 1

36. Brush (2)

37. Brush spring (2)

38, Brush holder plate screw (2)

39, Brush holder plate screw
washer (2)

Brush holder plate screw
washer (3

41. Brush holder plate rivet (2)

42. Brush holder insulation

43. Brush holder spacer

44, End cover bushing

44A.End cover bearing

45. Generator oil wick

46, Commutator end cover oil eup

47. Brush cover strap spring

474, Brush cover serew, lock

washer and nut (1968 model)

1

Figure SE-1. Standard Generator - Exploded View
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Remove regulator from generator. Remove black ol
green wire from "F* terminal and red wire fram -
terminal on gengrator,

Remove generatar from chassis out left side of
motareyele.

SERVI-CAR. Disconnect wires from genessior K
and "A" terminals, Remove bwo long screws through
timing gearcase and remove generator to left side of
chassis, depressing cluteh pedal to allow generator
10 pass.

INSPECTING BRUSHES (Fig. SE-1)
Inspect brushes Lo make certain they are not worn
out, broken or gummy and sticking in brush holders.

Remove commutator end cover nuts (T), washers (8],
and frame screws

Pry or gently tap commulatar end cover (10) off
frame and armature shaft. Remove brush holder
mounting plate u:n from irame. Disconnect both
black and generator positive brush
cable from brush hﬁldm terminals.

Remove brushes from brush holders and clean brush
Jwolders with cleaning solvent. Blow dry with com-
pressed air. Replace brushes when longest side of
brush measures 1/2 in. or less. Seat new brushes
with a brush seating stone,

TESTING FIELD COILS

Internal connections of gemerator field coils to
brushes and lerminals are shown in Fig, SE-2.

1965 MODEL 65- 12V,
1964 MODEL 6412,
1856 - 1954 MODELS 58 § 61-6V.

1366 MODEL 65A 12V,

Flgure 5E-2, Generator Wiring Diagrams

Arrange an ammeter and batlery in serles with test
points connected to leads. NOTE: All 13-volt gen-
erators are stamped "12V" following model No. on
frame. Use a 6 volt battery for testing 6-volt gen-
erators or a 12 volt battery for testing 12-volt gen-
erators. During al tests be particularly careful to
avold overloading or shorting ammeter.

load is indicated by the needle going beyond range ot
calibrated scale. A direct short Is indicated by
needle swinging violently to extreme limit of its

Revised: 10-85
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travel, In elther case, contact must be broken -
stantaneously to avoid damaging the ammeter,

making the following tests, first make only & Mick-
ing, momentary contact ta determine if a short is
presont. If ammeter usedle does nat o beyond

tact. As added precaution, work on a beneh with 4
noncenductive top. Never touch test points together.

“\TEET PRODS

Figure 5E-3, Checking Armature for
Grounded Winding

1. Remove brushes or insulate brushes from commu-
tator. Touch one test lead to "F" lerminal and the
other o any parl of the generator frame.
should be no reading. Move first terminal lead to
“A" terminal. A reading at either contact indieatesa
terminal or field coil is grounded to frame, If no
reading was obtained, follow further disassembly
procedure and eliminate step 2,

Remove generalor drive gear using Gear Puller,
Part No, 95715-19A_

Press armature out of ball bearing with arbor press

and remave. Disassemble terminals, remove field

coil leads, inspect terminal components for cracked

B o through insulating materials and, if parts
terminal

appe
cumimﬂng field cull leads,

2. Recheck terminal to ground contacts as described
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. Touch one test lead to either field coillead and the
other to the generator frame. A reading indicates a
field coil is grounded and it is necessary to clip the
connection hetween the fieldcolls. Touchlestleads to
one field coil lead and ground. Repeal process on
ather coll. A reading indicates a grounded cotl which
will have to be replaced. If terminals and field coils
are in serviceable condition, praceed to step four.

SE-3
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HACKSAW BLADE

DUO-GLIDE - SPORTSTER
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Figure SE-4. Testing Armature
for

4. Test field coils, using & volt battery for B volt
generator and 12 volt battery for 12 volt generator,
touching test leads to coil lead terminals, Current
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 1865 model 12 volt coils. No reading
indicates an open coil, a higher reading indicates a
shorted coil.

5. Strip back the insulation at point where two field
cail leads are joined and file the insulating varnish
off a spot on the splice, Connect one test lead at
this point, the other at either coil lead, Without
moving first test lead, wave second test lead to op-
posite free lead. Current values should be as fol-
lows: 4 amperes for 6 volt coll, 1,9 amperes for 1964
model 12 volt coil, and 4.6 amperes for 1965 mordel
12 valt coil. No reading indicates an open coil, a
higher reading indicates & shorted coil. Faulty parts
must be replaced,

6. Touch one test lead lo 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 obtained, replace
brush holder mounting plate. Cheek negative brush
holder to be sure it is tight and well grounded,

I fleld coils, brush holders and generator terminals
are serviceable, the trouble is probably in the
armature.

Do not remove pole shoes and field coils unless
tests previously made proved one 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 55-5. Testing Armature
for Open Circuit

TESTING ARMATURE

TEST FOR GROUND. If growler with test leads is
avallable, test by touching armature core with one
test lead and commutator segments, individually,
with the other. If this means of testing is not
available, test with battery, ammeter and leads s
used for testing field coils. Contact eommutator
segments with one test polnt and armature core with
the other. If circuil is completed, armature is
grounded. See Fig. 5E-3.

If armature is found to be grounded, make sure
commutator is free from carbon and copper dust
deposits. After cleaning thoroughly between seg-
ments and at ends of commutator and blowing dry
with compressed air, repeat test. Armature must
be replaced if ground is still present.

TEST FOR SHORT. Place armature in growler and
hold plece 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 attracted to the armature core and will
vibrate at one or more points if armature is shorted.
See Fig. SE-4.

U short is found, clean commutator segments as
described above under "Test for Ground.” If short
still exists, armature must be replaced,

TEST FOR "OPEN." Place armature in growler.
Turn growler on. Insert tip of hacksaw blade be-
tween commutator segments that are in horizontal
alignment with top of growler “V* shaped cradle,
Make and break contact between segments with
hacksaw blade. A strong flash should be seen as
contact is broken. Mo flash or = weak flash indi-
cates an open circuil, See Fig. SE-5.
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Repeat the test between all segments, turning the
armature so each test is made n the same position
relative to the growler. If an open circuit is found,
check for loose or broken wires at commutator
connections. If none are found that may be repaired,
armature must be replaced, All soldering should be
done with rosin flux.

REPAIRING COMMUTATOR

A generator that has been in extended service may
fail to deliver encugh curreni to keep the battery in
a charged condition although its field coil and arma-
ture windings are In serviceable condition. In such
cases the commutator and/or brushes are vsually at
faull. Il the commulator has been worn down until
the mica separations between segments are no Jonger
undércut or recessed, the commutator probably is
grooved noticeably in path of brush iravel and no
slot between commuiator segments exists, causing
the brushes to ride high and make only intermittent
contact with commutator.

‘The commutator may be turned down in a lathe and
sanded with fine sandpaper until true and smaoth.
Mount armature in lathe on its bearing seats not on
shaft centers. Never sand a commutator with emery
cloth. Particles will imbed themselves in the copper
surface, holding the brushes off the commutator far
enough 1o cause heary arcing and burning.

SECTION 5E
Electrical - Generator

After commutator has been turned down, the miea
insulation between Segments must be recessed or
undercut approximately 026 in. Underculting is
usually done with a special undercutting machine.
If one i not available, satisfactory undercutting may
be done with a piece of hacksaw blade. Carefully
thin down blade width, il necessary, untll offset saw
teeth are the same width as slots in commutator.
Slots must be square-bottomed for good results.
Sec Fig. BE-5,

Sand commulator surface on lathe and repest growler
test to be sure there aré no copper particles between
segments.

Open circuited armatures ean often be repaired.
The break or opening in the circuil usually occurs
at the commatator riser bars, & result of overloading
the generaior which causes overhealing and the
melting of solder at the joint. - Resolder the leads
in the riser bars using rosis flux. Turn down com-
mutator and sand lo remove any burn spois as
described in previous paragraph.

POLARIZING GENERATOR

Assemble generator as described in "Assembling
Generator.” After a generator has been repaired,
it must be repolarized to make sure that it has the
correct polarity for charging in the right divection.

b

]

4 COMMUTATOR

STARTING GROOVE IN MICK
WITH 3 CORNERED FILE

MCA MUST NOT BE LEFT
WITH A THIN EDGE NEXT
TO SEGMENTS

MICA~—_ SEGMEMSWNCA
Z WRONG WAY % RIGHT WAY

COMMUTATOR

UNDERCUTTING WICA WITH PIECE
OF HACKSAW BLADE

MICA WUST BE CUT AWAY
CLEAN BETWEEN SEGMENTS

Figure 5E-6. Recessing Mica Separators

Revised: 10-65



SECTION 5E
Electrical - Generator

4 generator that 1s put into service with the wrong
polarity may result in burned relay points, a dead
battery and damage to the generator.

Polarize the generator by momentarily connecting
the "BAT" and "GEN" terminals with 3 jumper wire,

GENERATOR CHARGING RATE

Alir a generalor has been repaired, assembled,
installed on motarcyele, connected and polarized, it
may be checked for maximum volput. That is, the
maximum, uncontrolled amperage oulpul range may
be checked to delermine the success of the repair
work, This test is deseribed In
"TESTING GENERATOR OUTPU is test will
not, however, indicate if the battery and generator
are belng protected by proper regulator function.
See "Voltage Regulator,” Section 51, for correcl
Deleo Remy Bulletin giving checks thal can be made
to determine if the regulator s fanctioning normatly,

DISASSEMBLING GENERATOR | Fig. $E-1)

Remove generator fram engine gearcase as described
in "Remaving Generator."

Remove gasket (1), Remave gear shaft nut (2) and
washer (3}, Remove generator drive gear (2 or 44)
using Gear Puller, Part No, 85715-19A or All Pur-
pose Claw Puller, Part No. 95635-46, and Wedge
Attachment, Part No, 93637-46. Slip drive end ofl
deflector (3) off armature shatt,

Remove brush cover sirap (8). Turn off commutator
end cover nuts (7) and remove washers (8). Eull
frame scréws and washers (3) out of frame. Tap
camtiwtator end cover (10) gently with small mallet
and remove. Remove nuts {11} and washers (12) ta
free positive brush cable and brush leads. Remove
brush holder mounting plate (13).

Eress armature (14) out of bearing on arbor press
or by clamping generator frame between copper
Jaws in vise and tapping gear drive shaft end with
ravhide mallet.

Remove terminal screw nots (15), lock washers (18}
and Insulating washers (17), Remove terminal screws
(22 and 24) from inside generator frame and remave
from them terminal insulator (18), terminal bolt
clip (19}, terminal screw (20), bracket
insulator {21) and positive brush cable (23).

Tap drive end plate (28) off frame and renove 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
ret: r (27). Press armature oil seal 128) 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, Serews are turned extremoly
tight. Remove pole shaes (31) and field colls (32)
from frame (38). Do not remove pole shae sorews,
pole shoes and fleld coils unless necessary to vo.
place faulty parts.

CLEANING, INSPECTION AND REPAIR (Fig. 5E-1)

Clean all parts except gaskel, armature, field cails
and brushes in cleaning solveni and blow dry with
compressed air, Wipe rest of parts clean with cloth
dampened in white gas and blow dry with compressed
air,

Examine all parts carefully for wear. Give cloge
attention to condition of insulators, armature wind-
ings, field coil wrapping and surfaces of pole shoss
nearest armature. I armature had oily appearance
before cleaning, replace oil seal. Replace any part
of brush holder mounting assembly thal is bent.
Disassemble parls as far as necessary in order of
numbers shown in Fig. 5E-1, lowest number firsl,

Check play in armature ball bearing. 1f any play
can be detected, replace part,

Check fit of armature shaft in end cover bushing or
roller bearing (44, 444}, If fit is obviously too lonse
replace as follows:

BUSHING REMOVAL

Clamp 9/16 1n. - 24 plug tap in vise and turn end
cover onto lap by hand until bushing is remeved
Assemble generalor parts 7, B, 8, 10, 28 and 33,
Place new bushing on end of arbor in special Harley.
Davidson Generator Bushing Tool, Part No,91230-58,
and fsert arbor through generator from drive gear
end. Place pilot 100l over arbor and seat in bearing
recess In generator drive end plate. Drive bushing
into end cover until it seals firmly. Remove arbor
by twisting. Insert screwdriver or rod in hole in
arbor ta assist in twisting if necessary. Disas-
Semble generator parts

ROLLER BEARING REMOVAL

Press out woin bearing, Support end eaverandpress
on closed end of new bearing until il is flush with
surface of end eover,

ASSEMBLING GENERATOR (Fig. 5E-1)

Assemble all parts to th

brush holder mounting
plate (13).

Posilion pole shoes {31) in field coils {32) and
insert in frame. Turn in pole shoe serews until
snug. Place frame in vise and use very large
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screwdriver Lo securely lighten screws. Use a
wrench 1o turn serewdriver while bearing down with
considerable force to keep screwdriver from slipping
out of slots. Shoes will align themselves in frame.

Place bearing retalner (27) In Inner groove in drive
end plate (28], Press in hearing [26) to seat against
retainer., Compress bearing retainer (25) withneedle
nose pliers and insert in ouler groove,

Turn drive end plate back side up and press oil seal
(29) in plce. Insert armature (14) drive end shaft
and press in until shoulder seats.

Slip “A" terminal field coil lead on positive tarminal
Serew (24), followed by positive brush cable (23),
2 terminal serew bushing (20), bolt clip (18) and the
terminal insulator (18] Insert the assembly through
A terminal frame hole from inside. Assemble
the insulating washer (17), lock washer (16} and put
{15} over terminal Screw.

Sip "F" terminal screw {32) into "F" term al field
coil lead, bracket insulator (21) and s bushing
(20). The assembly is then slipped into e~ tormial
frame hole ihrough the bolt clip and terminal in-
sulalor. An insulating washer (17), lock washer
(16} and nut (15) are assembled over terminal
serew.

Slip frame assembly over armature, locating pin
(48) in hole in drive end plate, Bend loose end of
positive brush cable oul commutator end of gen-
erator. Push brushes back in brush holders to clear
commutator and assemble brush holder mounting
plate aver commutalor so pin (48] regisiers in small
slot and brush cable passes through large slot almost
directly opposile,

Connect positive brush cable and positive brush lead
10 Insulated brush holder terminal with washer (12)
and nut (11). Conneel grownded (negative) brush to
its terminal in game manner.

Install commutator 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 lock washers (8} and nuts (7)
to frame screws and tighten securely. Turn arma-
ture shaft to see if it is bound or if armature core
sirikes pole shoes, Shaft should be reasonably dif-
ficult 1o turn but there should he no tight spots. If
armature core strikes pole shoes, generator ends
wre nol seated properly or pole shoes are not
drawn up lightly.

Slip drive end oil deflector (5), drive gear (4 or 44)
and washer (3) ower shaft and turn on nut {2) until
gear is seated against oil deflector, Install brush
cover strap (6) with connection at bottor: as posi-
tioned on matoreyele, Position zasket (1) coated
with Perfect Seal No. 4 to generator and install in
reverse order of disissembly as described in "Re-
moving Generator.”
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FAN COOLED GENERATOR

The fan cooled generator is essentially the same as
the standard, electrically, that is, it 152 © ush,
shunt wound generator. Charge rate is governed by
a current and voltage regulator. The difference is a
larger physical size with higher current generating
capacity, and it employs a fan 1o dissipate heat.
Much of the technique used in testing the standard
generator may be used in testing the fan coaled gen-

CHECKING GENERATOR

Before checking a generator brlicved to be faully,
check generator signal light as described in "Check-
ing Generator", standard gencratar.

If generator signal light circuit is net shorted pro-
ceed as follows:

Disconnect any condeasers found connected to gen-
erator "A" terminal. A shorted condenser will pre-
vent generator from charging.

See Fig. SE-7. Remove the three screws (1) and
washers (2) securing the fan housing (3) and remave
it. Inspect brushes to make sure they are nol worn
oul, broken or gummy and Sticking in holders.

TESTING GENERATOR OUTPUT
Tesi generator output as described in " Testing
Generator Oulput,” standard generator. Generator

should generate 30 amperes or more. If it does nat,
trouble is in one or more of components Listed.

REMOVING GENERATOR

uo- Disconnect wires from generator "F"
and "A" xermmais‘ Hemove two long screws thraugh
timing se cover securing gencralor. Remove
footshitter asstmbly and jiffy S1and (footshi. model)
or elutch assembly and jiffy stand [handshift model).
Remove generator to left side of chassis

SERVI-CAR. Disconncct wives from generator "F'
and A" terminals. Remove two long serews through
timing gearcase cover securing generaior and re-
move generator to left side of chassis, depressing
clutch pedal to allow generator 10 pass.

TESTING FIELD COILS
The field coils of the maodel fan cooled generator are

not spliced together so there ure four leads rather
than two.

Testing procedures are the same as described in
“Testing Ficld Colls” on the standard generator
cxeept for following difference

After step one remove parts number 4 through 19,
(See "Disassembling Fan Cooled Generator'). As-
Semble terminal componenls eliminaling field coil
leads.
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. Fan housing screw (3) 19.
. Internal lock washer (3) 20.
. Fan housing 21,
. Armature shaft nut 22,

1.

2

3

i Ol shinger
5. Armature shaft lock washer 23.
8

8.

9.

Clutch spring
Drive gear
Clutch

. Armature shall plain washer 24,
Fan 25.
. Armature shaft key 26.

(used 1981 and earlier) 27,
. Fan boffle plate screw (3} 20,

Frame screw (2)
Frame end

18. Terminal screw (3}

Brush and spring (2) 3a.
Clutch spring collar pin 9.
Clutch spring collar 40,

Drive end oil defiector 44,

10, Fan baffle plate 20. Armature beariag

11. Fan spacer 30, Armature spacing shim (020 in) 48,

12. Fan housing spider 31. Bearing plate spring ring 4

13. End plate 32. Armature

14. Brush end bearing housing ~ 33. Armature beariny

15. Drive end cover gasket 34. Drive énd spring ring 52,

16, Iner ol retainer 35. Felt retainer

17. Commutator end bearing 36, Negative brush holder screw (2) 54,
shim (0 to 3) 37. Lock washer (2} E

Figure following name of parl indicates quantity necessary for one complete assembly,

LEGEND FOR FIGURE 5E-7

Brush holder screw nut (2)

Brush holder (negative}

Terminal screw nut (2}

41. Terminal screw lock washer (2}

42. Terminal screw insulating
washer (2)

43, Field coil terminal insulator (2)

Field coll terminal

45, Terminal serew (2)

46. Terminal screw bushing (2)

47. Brush holder (positive)

Brush holder insulation

. Pole shoe serew [4)

50. Pole shoe (2)

51. Field coil (2]

Air intake shield serew (2}

53. Air intake shield (2)

Spacing bushing (2)

5. Generator frame

In step three, touch one tesi lead io generalor
frame, the other to either of two field coil leads,
making sure other lead from same coil does wot
touch generator frame. Repeai process on other
coil.

Onit step four.

In place of step five, touch ammeter leads to two
field coll leads. Repeat process with opposite cail.
Ammeter should read 1 ampere in both cases. No
reading indieates an open coll, a higher reading
indicates a shorted coil.

In step six, fouch one lest lead to generalor frame,
the other ta positive (insulated) brush holdes.
TESTING ARMATURE

Test armature as described in “"Testing Armature,"
standard generater,

REPAIRING COMMUTATOR

Repalr commutator as described in
mutator,”" standard generator.

Repairing Com-

POLARIZING GENERATOR

Palarize generator as described in "Polarizing Gen-
erator,” slandard generator.

GENERATOR CHARGING RATE
Refer to direclions in "Generator Charging Rate,”
standard generator. except minimum charging rate
should be 23 amperes.

DISASSEMBLING GENERATOR Fig. 5E-T)

Remove three fan housing screws (1),
12-62

washers (2)

Revised:

and fan housing (3). Turn off armature 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 shait.

Remove three fan baffle plate screws (9) and Lift
off baffle plate (10), fan spacer (11), fan housing
spider (12) and end plate (13}, Use Claw Puller to
pull brush end 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,

Remove terminal screws (18] and 1ift brush and
spring assemblies (19) out of brush holders. At
this 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 Duo-Glide, out of oil slinger
(22) on Servi-Car. Slip clutch spring (23) and drive
gear off armature shaft. Pull clutch (25) from shatt
using All Purpose Claw Puller. Lift oil deflector
(26) off shaft.

Laosen frame screws {27) about 1/4 in. and tap on
ends to unseat frame end (28). Remove [rame screws
and pull frame end with bearing (29), gasket {15}, oil
retainer (16) and bearing shims (17) if there are
any. In factory assembly, these shims are supplicd
as needed to center brushes on commutator. The
usval assembly includes up to three spaciag shims.

The armature (32) may be pressed out of the frame
to release drive end ball bearing (33). If necessary
spring ring {34) and felt grease retainer (33} can be

SE-§
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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 ls shorted, or unless they are badly
bent or brokes, If removal is necessary, turn out
negative brush holder screws (36) and terminal
screw nuts (40) to free all parts.

Do not remove pole shoe screws unless necessary
to replace pole shoes or fleld coils. If necessary,
turn out pele shoe screws (49) several turns, then
tap on heads to loosen pole shoes (50) from keyed
slots in frame before turning screws completely
out.

Air intake shields (53) may be removed at any time
during the P -

CLEANING, INSPECTION AND REPAIR

Clean all parts except gaskets, felt grease retainer,
armature field coils and brushes in cleaning solvent
and blow dry with compressed air. Wips armature,
field coil and brushes clean with cloth 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.

It 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-
ture and assemblée the felt retainer, spring ring and
bearing. Use arbor press to push bearing in place.

Assemble brush holders to frame end and slip
frame end in place over frame. If frame end is a
tight fit, it may be drawn into place by tightening
frame screws. Bring fleld coll leads (1, 2 and 3
Fig. 5E-TA) through smaller opening in frame end
and lead 4 through larger opening. Select lead ends 1
and 3. Run lead 1 behind fleld coil terminal, make
loop and place it aver field coil terminal, Twist
leads 2 and 3 as in first half of shoe tying operation
and secure Lo field terminal with terminal sevew (18,
Fig. 5E-7). 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,

Agsemble commutator end of generator in reverse
of order disassembled, replacing same number of
shims {17, Fig. SE-T) that were removed.

Ingtall generator in reverse order of removal as
described in "Removing Generator,” standard gen-
erator, Test generalor as described in “Testing
Generator Output,” standard generator,

2 4

FRAME END LOCATING FIN

Figure 5E-7A. Fan Cooled Generator Wiring

SE-10

Revised: 10-65



. SERVICE _ MANUAL B ST ELECTRICAL 5
SERVI MAN H <
: 4 CIRCY
SECTION 5F  CIRCUIT BREAKER il saeaker ©
— CIRCUIT BREAKER

The ignition system bas two eircuits, the primary
cireuit and the secondary circuit. The primary cir-
cuit comsists of the battery, switch, primary coil,
breakev points, condenser and associated wirlng.
The secondary circuit consists of the secondary coil,
the spark plugs and associated wiring.

The circuit breaker has two functicns. First, the
breaker cam and contact points open and close the
low tenston circuit between the battery and ignition
eoil causing the coil to produce high voltage dis-
charge to the spark plugs. Second, the cirewit
breaker times discharge for proper engine firing.
The following three types of circuit breakers are in
use:

SINGLE CONTACT POINT CIRCUIT BREAKER WITH
MANUAL ADVANCE (Fig. 6F-1).

The bregker points are operated by a cam witha
narrow and wide lobe. The narrow lobe times the
front eylinder and the wide lobe times the rear cyl-
inder. A single ignition coil fires both spark plugs
at the same time, but one spark oceurs in the exhaust
stroke of one cylinder and the other spark fires the
combustible gases in the other cylinder to produce
the power stroke. Timing is advanced or retarded
by manual rotation of circuit breaker base in relation
1o cam.

Breaker cam
Fiber cam follower

Cam timing mark
Condenser

Contact points

Lock screw

Eccentric adjusting screw
Timing mark

Adjusting stud lack nut
10. Timing adjusting stud plate
11. Wire stud screw

12. Cirevit breaker lever

13. Plvot stud

14. Contact point and support
15. Timing adjusting stud

16. Cover retainer

17. Control wire lock screw

S amm e e

SINGLE CONTACT POINT CIRCUIT BREAKER WITH
AUTOMATIC ADVANCE (Fig. 5F-1A},

Automatie advance circuit breaker functions the same
way as the manual advance circuil breaker except
that the spark timing cam is advanced antomatically
as engine speed increases through action of the fly-
weights in the circuit breaker base. This insures
correct spark tming to suit both starting and run-
ning requirements.

DOUBLE CONTACT POINT CIRCUIT BREAKER (Fig,
5F-1B).

Igniticn spark {s produced by operation of separate
circuit breaker contact points and ignition coils for
each spark plug. The breaking of each set of breaker
polats by a single-lobe cam on the Limer shaft de-
termines the spark timing. The single-lobe cam
opens. the breaker points, Individually firing alter-
nate evlinders every erankshaft revolution.

1986 Electra-Glide 1966 Sporister and Servi-car

1. Breaker cam 9., Circuil breaker head
2. Fiber cam follower nut (2
3. Cam timing mark 10. Circuit breaker head
4. Condenser 11. Wire stud screw
5. Contact points 12, Circuil breaker
6. Adjustable point lock lever
SOTEW 13. Pivot stud
7. Eccentric adjusting  14. Contact point and
serew support
8. Timing marks (1965  15. Stem elamp nut

16. Stem clamp

Figure 5F-1. Single Contact Point Circuit Breaker -
Manual Advance

Revised: 10-65

Figure 5F-1A_ Single Contact Point Cireuit
Breaker - Automatic Advance
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Cam
Fiber cam follower
Cam timing mark
Condenser

Front eylinder contact points
Rear cylinder contact points
Lotk serew

Adjusting serew

Timing mark

Adjusting stud lock mut
Timing adjusting plate

. Wire stud scxew

. Circuit breaker lever

. Pivot stud

. Contact point and support

. Timing adjusting stud

. Caover retainer

. Control wire lock screw

LEasEmpawes

RBES

SRR

Figure 5F-1B. Double Contact Point Circnit Breaker

OPERATION
In tracing the current through the ignition system the
initfal 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 ram opens the ponts, the circuit
is broken so that a high voltage surge is produced
from ignition coll primary to secondary. This volt-
age Will cause a spark to jump the air gap of the
plugs

The condenser is comnected to the circuit breaker
points and functions to produce a quick collapse of
the magnetic field in the coil 50 that high voltage will
Be produced. In doing this, the condenser acts to
prevent current {rom continuing to flow across the
‘coatact points after potnts open,

The engine must be timed to fire at the proper point
before top dead center on the compression stroke of
each eylinder. This procedure s covered under
subsequent headings.

DUO-GLIDE - SPORTSTER
SERVI-CAR

TROUBLE SHOOTING

Disengage spark plug cable and insert a metal rod,
screw or nail into each spark plug eable. Arrange
cable end so tip of inserted metal object is 1/4"
away from oylinder head. Tumn on the ignition,
break the points by hand. See if a "hot' or “blue”
spark is obtained. If not, It is an indicaticn of 2
weak oil, dead battery, broken or loose wires, ete.
Arcing of the points and hard starting indicates a
faulty condenser.

ADJUSTING CIRCUIT BREAKER POINTS
NOTE

Refer to elther Fig, 5F-1, 5F-1A or 5F-1B
corresponding to cireuit breaker used,

Civouit breaker paint contacts should be checked for
gap and surface condition initially at 500 and 1,000
miles, and every 2,000 miles thereafter, Point con-
tacts that have undergone considerable 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 described in “Inspection
and Replacement of Parts."

SINGLE CONTACT POINT CIRCUIT BREAKER.
Check the gap between the contact points with a
feeler gage (wire preferred). Point gap should be
cxactly 020 In. when the lever fiber (2) is on the
highest point of cam (1). Incorrect point gap spacing
affects ignition timing. To adjust the points, loosen
lock serew (8) and move the eccentric adjusting
serew (7) to provide correct contact point gap. Re-
tighten lock screw (8] and again check the gap to be
sure it remains correct.

DOUBLE CONTACT POINT CIRCUIT BREAKER. On
double cireuit breaker {Fig 5F-1B} adjust front cyl-
inder contact points (3) (marked “F" on base) to .022
in. gap according to above procedure. Then adjust
rear cylinder comtact points (8A) to .022 in. gapin
similar manner.

DMPORTANT: Check ignition timing whenever dou-
ble eircuit breaker points are adjusted since any
vear contact point gap affects ignition

¢hange
timing.
CHECKING AND ADJUSTING IGNITION TIMING
MANUAL ADVANCE CIRCUIT BREAKERS

NOTE

Refer to either Fig. 5F-1 or 5F-1B corre-
sponding to single or double circuit breaker.

Remove spark plugs to permit engine to turn easily.
Remove screw plug from timing inspection hele in
left side of crankease. Telescope fromt push rod
caver so that opening and closing of valve can be ob-
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served. Remave cireuit breaker cover and et cir-
cuit breaker point gap as described in "Adjusting
Cireuit Breaker Points."

Turn engine in direction In 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 revolution) until timing mark
for fromt cylinder oa flywheel is aligned in inspection
hole, as shown in Fiz. 3F-3. Make sure timing mark
(B) on circuit breaker base alipns with end of timing
adjusting plate (10).

Rotate circuit breaker head counterclockwise against
stop (fully advanced position).

Timing mark (3) on cars Jobe should ow align with
circult breaker arm [ber cam follower (2). If it
does not, but is only slightly out of alisnment, loosen
timing adjusting stud lock nut (9) and shift circuit

eaker head to attain alimment. Timing mark (B)
will no longer line up exactly with edge of plate (10).
Be sure to securely retighten lock nut. Remember
that circuit breaker must be fully advanced when
checking alinment of timing mark with fiber cam
follower.

1, SINGLE CONTACT POINT CIRCUIT BREAKER.

Use u test lamp to determine when point contacts
open as follows: Comnect one test lamp wire to coil
wire (12, Fig. 5F-2) at spark coil terminal. Connect
the other test lamp wire to the battery positive
terminzl, Ground battery negative terminal to engine,
With points closed, lamp will light, and points open,
lamp will be ou

With circuit breaker fully advanced against its stop
and flywheel marks correctly positioned as shown in

ig. 5F-3, contact points should just begin to open,
"light off.” The Instant direction is reversed (spark
retarded) from full advance &top position, points
should begin ta close, "light oa.”

If the contact points remain closed, "light on", In the
fully advanced position, timing is late. Loosen ad-
justing stud lock nut {9, Fig. 5F-1) and shift cirouit
breaker base counterclockwise until contact points
just begin to open (timing light just flickers or goes
off) in fully advanced position.

If the contact points begin to open, "light off', befors
circuit breaker is in [Glly advanced position, timing
iz early. Loosen adjusting stud lock nut (9, Fig.
5F-1) and shift circuit breaker base clockwise until
contact points just begin to open, "Hght off", i fully
advanced position.

Retighten lock nut (9) then move circult breaker from
retard to advance to see that points will just open
when the circuit breaker reaches the advance stop.
Be sure to kesp flywheel mark correctly positioned
during the entire procedure.

NOTE: Timing ignition for front cylinder

automatically times {gnition for rear
cylinder.

Revised: 7-64
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CHECKING TIMING. Install circuit breaker cover

(1, Fig. 5F-2), turn engine in direction in which it

runs until front piston is on compression stroke.

Continue o turn engine very slowly until points just

begin to open, "light off." Flywheel mark should be

correctly located in inspection hole as shown in Fig.
3.

It timing mark is forward of eorrect position as
shown in Fig. 5F-3, timing is late. U timing mark
is fo the rear of correct position as shown in Fig.
5F-3, timing is early. In oither case, re-adjust
timing as previously described.

2. DOUBLE CONTACT POINT CIRCUIT BREAKER

TIMING FRONT CYLINDER. Comnect one test lamp
wire to cireuit breaker yellow wire (124, Fig. 5F-2)
(front spark coil terminal), and the other wire to the
battery positive terminal. Ground battery negative
terminal to engine. Time front eylinder breaker
paints (marked "F* on eircuit breaker base) with fly-
wheel timing mark for front cylinder aligmed in in-
spection hole a8 shown in Tig. 5T-3. Same as for
single contact point manual advance circull breaker,

g atrome T
R
@

Figure 5F-3. Ignition Timing - Schematic -
Manual Advance Circuil Breaker

TIMING REAR CYLINDER. Counect one test lamp
wire 10 circuit breaker black wire (124, Fig, BF-2]
(rear spark coil terminal) and the other wire to the
battery positive terminal. Ground battery negative
terminal to engine,

Fully advance circuit breaker.

Turn engine flywheel shait in direction in which it
runs until the mark on the cam approaches the cam
follower fiber on the rear oylinder breaker points

Continue rotating engine very carefully In same di-
vection until timing mark for rear cylinder (marked
"R" cn flywheel) is azligned in inspection hole as
shown in Fig. 5F-3.

5F-3
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T 1
‘ | apvaNcE |
=

35
3
A
3,

DOUBLE |
CONTA

1. Cover

. Cover

. Cover retainer

Cover serew and lock washer
3, Wire stud screw

4, Wire stud nut and lock washer
5. Lever, contact poiut

6. Adjustable point locking screw
T

8

g

wE

_ Contact poiat and support

. Condenser

. Condenser bracket and screw
21

10, 104, 10B. B
11. Stud nuts and washers

12, 12A, Cable
13. Wire stud fiber washer

14,
15,

Wire stu
Wire stud insulator

16, Adjusting stud lock aut

11,

Adjusting stud

18. Adjusting stud plate

]
18,
2

Control wire lock serew

0, Base retainer

204,
21A.

. Base nut and washer (2)

Crankease serew (2)

22, 224, 22B, 22C.
23, 23A, 23B,
24

am
25. Clip (2)
26. Flyweight (2)
27, Flywelght spring (2)
28. Washer {4)
20, 294, 298, 28C. Camshaft
30. Gear pin

1. Gear

32. Bhaft washer

3. Eccentric serew
54, 34A. Stem clamp

35. Clamp nut or bolus

Stem
Gasket or O-ring

Figure 5F-2.

5F-4

Circuit Breakers - Exploded View
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NOTE: Flywheel is not marked for rear cyl-
inder timing on 1961 Duo-Glide engines made
prior to Engine No. 61FLH 7987 and plston
position must be used as an alternative to
flywheel timing marks as {ollows:

PBlston position can be determined by using
spark timing gage Part No. 95885-81 which
screws into spark plug hale. Gage rod con-
tacts piston 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 exactly at lower mark on gage
rod. Piston position before top center s in-
dicated when engine is turned over and piston
moves o rod upper mark comes even with
gage collar. 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
positionsd as shown in Fig. 5F-3, contact points
Should just begin to open, "light off." The instant
direction is reversed (spark retarded from full ad-
vaace position), points should begin to close, "light
on."

If contact points remain closed "light on' in the fully
advanced position, timing is late - point contacts set
to0 close together,

If contact points begin ta open "light off” before eir-
cuit breaker 15 in fully advanced position, timing is
early - point contacts St too far apart

To correet rear cylinder timing, the breaker points
must be readjusted 5o contact polats just begin to
apen (timing lizht just flickers or goes off) when cir-
cult breaker is fully advanced,

NOTE: This will result in a different paint
contact opening than original setting of .02Zin.

Check the rear cylinder timing with timer cover In-
stalled, using same procedure as given in précading
paragraph heading, "Checking Timing,” but using
rear cylinder bresker points and rear cylinder fly-
wheel fiming 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
‘hoolup previously deseribed,

CHECKING AND ADJUSTING IGNITION TIMING
AUTOMATIC ADVANCE CIRCUIT BREAKER
NOTE

Refer to Fig. 5F-1A - Automatic Advance
Circuit Breaker,

Follow same procedures as for manual advance cir-
cuit breaker, aligning advance timing mark (Fig.
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5F-34) in center of inspection hole according to
model being worked on as shown. Nofe that cam
must ba turned clochwise wilh fTyweights against
stops, and held in tis position whild checking timing,

Timing mark {3) on top edge of circuit breaker cam
(1) should align perfectly with breaker arm fiber
cam follower (2). If it does not, shift circuit breaker
head to attain alignment as follows:

1966 and later models have clamp (16) on eircuit
breaker stem to allow 360" adjustment range.
Loosen clamp nut or bolts (15) and shift eircuit
breaker head (10) clockwise (retard) or counterclack-
wise (advance) to aftain alignment. 1985 models
have slotted holes in timer plate for base STads 1o
allow limited adjustment. Loostn circuit breaker
head nuts (9) and shift base an stem to attain align-
ment, Timing marks (8) will no longer exactly line
up. Retighten nuts (9) securely, bul care must be
taken not Lo over tighten or breaker head base plate
will distort and affect timing.

Cireuit breaker cam wmust be fully advanced clock-
wise against stop when checking alignment of mark
(3) with fiber cam follower (2.

SERVI-CAR

(R o
MAR 16"
iR (30 BEFOR T0P

DEAD GENTER

SPORTSTER H

ADVANCE
FRONT PISTON Ll 16"
1457 BEFORE

DEAD cEnTER

DUO-GLIDE
ELECTRA-GLIDE

) 0
‘ RO FisTon
> 716" (357 BEFORE

Al
MARK, TOP DEAD CENTER

Figure 5F-34, Ignition Timing Schematic,
Automatic Advance Circuit Breaker
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NOTE
Cam (1} engages flyweights on cam shaft in
either of two positions 180° apart, but only
one of these ions will give correct igni-
tion timing. If cam (1) is removed for any
reason an ement with fyweight is Lost,
see subsequent paragraph, “Installing Civouit
Breaker."

Use a test lamp lo determine when contact points
open following the seme procedure as for the MAN-
UAL ADVANCE SINGLE CONTACT POINT CIRCUIT
BREAKER and adjust circuit breaker head by shifting
as necessary Lo obtain approximate timing.

NOTE

The above timing will be approximate (slightly
retarded) becouse of civewit breaker drive
gear lash and endplay wiich exist when engine
is not apevating. To set igmifion Hming ac-
curately, i st be checked with a strobe
bight timing gun with fie engine ru -
cording to the pmm{m T e follaming
paragraph,

CHECKING TIMING WITH STROBE LIGHT
With engine running cam will automatically be in ad-
ced position above idle speed, To check advanced
spark timing operate eagine between 1500 and 2007
Pil using Strobe-light timing 1ght to view timing
mark. Timing light leads should be connected to
front’ spark plug, gmuml, and posmve red wire to
attery terminal. A clear plastic timing hole plug is
available for screwing into the crankcase hole for
viewing the flywheel timing mark to préevent ofl spray
while the engine is running. Order Timing Mark
view Plug, Part No, 96295-65. Adjustment in liming
is made with engine running by laosening circuit
breaker stem clamp or head nuts slightly and rotate
head lnto correct position, Set Figure 5F-3B.

REMOVING CIRCUIT BREAKER {Fig, 5F-2)

Thoroughly clean area arownd cireuit breaker and
blaw all loose dirt from crankcase with compressed
air, and proceed as rnunw : On manual advance
types, disconncet spark contrel wire from cireuit
breaker adjusting stud (17). Remove circuit breaker
cover (1) and unlatch cover retainer (2) from holes
in base (10 or 10A). On automatic advance type, re-
move screw and lockwasher (2A) to remove cireuit
breaker cover (1B).

DUO-GLIDE MODEL

Remove 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 94501-58, remove two screws
(21A). Shaft and housing assembly can be lifted from
gear case. On manual advance types, slip base (10
or 104) and retaimer (20) from housing. On 1965
automatic advance type, remove nuts and washers
(204) then slip base (10B) from housing. On 1966
automatic advance type, remove siem clamp nut (35)
and clamp (34) to free entire circuit bresker from
crankease.

SF-6

DUO-GLIDE - SPORTETER
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1964 AND EARLIER SPORTSTER AND 1983 AND
EARLIER SERVI-CAR MODELS
Remove base (10) and retainer (20) exposing two
screws (21) securing shaft and howsing assembly o
gear case cover, ove serews (21) and 1ift shaft
and housing from gear case cover,

=5 X

Figure 5F-385. Checkmg Timing with Strobe- Lite

1965 AND LATER SFORTSTER AND 1964 AND
LATER SERVI-CAR

On earlier models, remove nuts and washer (204)
which secure base to stem. Remove base (10B) ex-
posing two serews and washers (21) securing sln!t
and housing assembly lo gear case cover.

serews (21) and 1ift shaft and huusnu; from sear ma.e
cover, 1966 automatic advance Ly

stem clamp bolts (35) and clamp (Sm) o Tree entire
cireuit breaker from crankease

INSPECTION AND REPLACEMENT OF PARTS (Fiz.
-1, 5F-14, 6F-1B and 5F-2)

Using cloth with clean white gasoline, wipe eircuit
breaker clean and inspect parts,

Inspeet cironit breaker contact points (5 and 5A) 1
lever fiber (2) is badly worn, replace points, Points
that are burned or pitted should be replaced or
dressed with a clean, fine-eut contact point fiie, Do
Bot attempt to remove all roughness nor dress polnt
surfaces down smooth; merely remove seale or dirt
Contact point file should not be used an other metal
and should not be allowed 1o become greasy 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 points should be replaced, if contact
point pressure §s not within prescribed limits of 14
to 18 0z, Check pressure wilh a spring gauge. The
scale should be hocked to the breaker lever atan
angle of 00 degrees with the point surface and read-
ing taken just as poinls break, Excessive pressure
causes rapid wear of fiber block, cam, and contact
point. Tnsufficient pressure will permit high speed
point bounce which will, in turn, cause arcing and
burning of the points and missing of the ongine.

Point faces must seat squarely against each other.
1f bent, square up by hending contact plate,

To replace a sel of cireull breaker points, loosen
screw (11) and slip condenser Wire and cannsction
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 points In reverse order of disassembly,
Position circuit breaker lever (12), lever notch reg-
istered with screw (11), between brass washer and
condenser wire end. Be sure point faces seal
squarely against each other. Adjust point gap as
previously described in "Adjusting Circuit Breaker
Points."

Lubricate breaker cam with a trace of grease when
points are replaced or every 5000 miles. Also re-
move cam and lubricate shaft with very light grease
Deleo Remy No. 1960954 or equivalent. Replace cam
in correct position.

Check circuit bresker advance flyweight action by
moving cam in direction required to advance weights
to their fully extended position. Then release the
cam and see if springs return to the fully retarded
position. Correct causes for faulty action by 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 ta get
on the contact poiats and cause them to burn.

For maximum operating efficiency it is recommended
practice to replace circuit breaker points when
pitted, burned or worn excessively.

The condenser {4) is a relatively long life part and
will not require frequent replacement. However, if
the condenser is suspeeted of heing defective simply
replace with 2 proven new condenser and note
whether engine performance is improved. A con-
denser thal is defective will have either an open or
shart circuit An open eircuit will be evident by ox-
cessive arcing at breaker contact points and a
shorted cireuit will have no noticeable spark at the
contact points.

Examine the circuit breaksr base pivot stud (13) for
wesr or damaged condition. Try circuit breaker
base (10, 10A or 10B) Fig, 5F-2 on stem, (22, 224,
238 or 22C) for free turning, but not loose fit. If
base has too much clearance on stem, the circuit
breaker point gap will vary as the base is shifted
for spark control, If base is found exeessively worn
or damaged in any way, renew it

Examine the coil 1o cireuit 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 inspection shows insulation defective, it is
not necessary to remove stud, insulator and washers,

Examine cam advance mechanism on automatic ad-
vance circuit breakers to see that flyweights (26}
move outward freely and springs (27) return them in-
ward against Stops. Check for laoseness of cam
(24) on spindle (29B or 29C) and wear on sides of
fyweight (28] ears which engage slots in cam. Check
springs (27) and replace if stretched or distorted,
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To disagsemble mechanism pry clips (25) from
grooves in pivol pins on stem plate (298 or 20C),
Inspact teeth or worm gear (31) for excessive wear
and damage. Check the amount of end play and side
play of shaft (29, 29A, 20B 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
also allow oil from cam base to enter breaker
assembly base to contaminate ignition points,

If renewal of shaft or stem parts is necessary re-
move pin (30) from gear and Lft or press circuil
bresker cam shaft from gear. Withdraw eam shaft
from base, If bushings have excessive wear, timer
stem assembly can be replaced or stem assembly
can be rebushed by drifting out old bushings and in-
stalling new bushings. New bushings should require
no reaming. When reassembling gear and breaker

shaft use spacer washer (062 thick), (086
thick), (.072 thick) or (076 thick) to obtain a .001 to
.00 in. shaft end play.

When sssembling circuit breaker shaft in breaker
stem, always secure gear and spacer washer to shaft
with new steel pin riveted in place. Rolate shaft to
be sure It is free in sten.

INSTALLING CIRCUIT BREAKER

INSTALLING CIRCUIT BREAKER 1964 AND EARL-
IER DUQ-GLIDE MANUAL CIRCUIT BREAKERS

Remove spark plugs to permit engine to turn eastly;
vemove screw plug from Liming inspection hale in
left side of crankeage. Telescope front push rod
cover 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
after front intake valve closes) and continue turning
engine very slowly (less than 1/2 revolution) until
advance timing mark on flywheel {5 aligned in the
inspection hele as shown in Fig, 5F-3,

Asgemble circuit breaker as follows (See Fig, 5F-2):

Position circult breaker tase assembly (10 or 104)
on shaft and stem assembly (22 or 22A), wrapping
wire (12 or 12A) clockwise around shaft. Install
base retainer (20) over wire, retziner ends facing
down and toward front eylinder, Engage cover re-
tainer (1) with holes in base and register retainer
ends in locating notches of base retainer (20).

Make sure timing mark (8, Fig. 5F-1 or 5F-1B) on
¢ireuit breaker base aligns with end of adjusting
stud plate (10).

Install a new cireuit breaker gasket (23 or 23A, Fig.
5F-2) using gasket sealer. Turn circuit bresker
shaft counterclockwise approximately 60 degrees
from position where mark on cam lobe lines up with
treaker lever fiber.

T insert cireuit y into gear
case, with adjusting stud pointing toward the front of
motoreycle and serew holes of stem housing lined up
with mounting holes in crankcase, Move circuit

5F-8A
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breaker base (10 or 10A) to fully advanced position
(counterclockwise] and ohserve how close timing
‘mark on cam lobe lines up with breaker lover fiber.

NOTE

On_ double contaet breakers, mark on cam
lobe must align with breaker lever fiber on
contael paints for front cylinder, This set
of contact points is identified on breaker base

1.

If fiber does not line up with cam lobe timing mark,
Ut cleoult hreaker assembly and turn shatt gear so
engagement with driving gear Is changed one toath,
Again check cam lobe timing mark for alignment
with lever fiber. Repeat this procedure until gear
engagement iz attained which closely aligns cam lobe
mark and lever fiber, then secure circuit breaker
agsembly to crankease.

Adjust ignition timing. See previous paragraph
"Checking and Adjusting Ignition Timing” in thi
section.

1853 & EARLIER SERVI-CAR
1884 & EARLIER SPORTSTER
MANUAL CIRCUIT BREAKERS

Remove spark plugs to permit engine to turn easily;
remove screw plug from timing inspection hole in
left side of erankcase, Teleseope front push rod
cover 50 that Gpening and closing of valve can be ob-
served. Turn engine in direction in which it runs
untll front piston is on compression stroke {just
after front intake valve closes) and continue turning
engine very slowly (less than 1/2 revolution) until
advance timing mark on flywheel is aligned in the in-
spection hole, as shown in Figure 5F-3.

Instadl a new clresit breaker gasket (23) using gasket
sealer. Insert circuil breaker shaft and stem as-
sembly into gear case caver with wire (12, Fig
5F-2) inserted in hole of stem flange. Before engag-
ing circull brezker dviving gear, turn shaft counter-
clockwise, approximately 60 degrees from position
where mark (3, Fig. 5F-1) on cam lobe lines up with
breaker lever fiber block. Insert serews (21, Fig.
5F-2) saug, but not tight. Temporarily position base
on shaft and stem assembly in fully advanced posi-
tion,

Observe how closely mark on cam lobe Lnes up with
lever fiber, If it does not line up, remove screws
(21, Fig, 5F-2), lift circuit breaker shaft and stem
assembly from gear case. Turn shafl gear o its
engagement with its driving gear is changed on tooth
Check again according 1o breaker cam mark. Re-
peat this procedure until gear engagement is attained
which closely aligns mark on eam with breaker lever
fiber, Then tighten screws (21, Fig. 5F-2).

Wrap wire (12) clockwise around shafl (20) and in-
stall base retainer (20) over wire, retainer end fac-
ing down and towards front cylinder fas positioned
on motorcycle). Engage cover retainer with holes in
base and register retainer ends in locating notches of
base retainer {20), An easy way to engage retainer

5F-6B

DUD-GLIDE - $PORTSTER
SERVI-CAR

end with retainer notch is 1o insert cover retainer
(2} under flats of msc retainer (20), Then, with a
serewdriver, mov se  retainer (20) until its
notches register with ends of retatier (2),

Adjust ignition timing. Ses previous paragraph
"Checking and Adjusling Ignition Timing” in this
Section,

1965 ELECTRA-GLIDE AUTOMATIC ADVANCE
CIRCUIT BREAKER

Remove spark plugs to permit engine to turn easily;
remove Scréw plug from timing inspection hale in
left side of crankcase, Telescape front push rod
cover so 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 (just after
front intake valve closes) and continue turning engine
very slowly (less than 1/2 revolution) until timing
mark (Fig. F-5A) on flywheel is aligned in the in-
speetian hole,

Assemble ecircuit breaker as follows: (See Fig.
5F-2), Lubricate camshaft end of shaft and stem
assembly (22C) and install breaker cam (24) on cam-
shaft so that notches in eam engage with fyweights
(26). Place breaker base (10B) on stem and shaft
assembly. Put on nuts and washers (20A) but do
nol tighten.

Stem mmmung stud slots in breaker base are offset,

and base d enly in ane position ta allow

full l'angE Dl Circul'. breaker adjustment. Be sure to

align timing marks (8, Fig. SF-1A) on Stem and
reaker bas

Install a new circuit breaker rubber seal (23B).
Turn civcuit breaker shail counterclockwise approx-
imately 60 degrees from position where mark on
cam lobe lines up with breaker lever fiber, Tem-
porarily insert stem (32€) into erankease with timing
marks (8, Fig. 5F-14) toward outside of engine with
screw holes in stem housing aligned with screw
holes in crankease, With flywheel retarded ignition
timing mark in center of timing hole in crankcase,
observe how close timing marks on cam lobe lines up
with breaker lever fiber.

If fiber does not Line up with eam lobe timing mark,
lift circuit breaker assembly and turn shaft gear sa
engagement with driving gear is changed one tooth.
Again_check cam lobe timing mark for alignment
with lever fiber. Repeat this procedure until gear
engagement 1 attained which closely aligns cam lobe
mark and lever fiber, then secure eircuil breaker
assembly to crankcase,

Adjust ignition timinz. See previous paragraph

"Checking and Adjusting Ignition Timing" in this
seetion,

1964 & LATER SERVI-CAR AND 1065 SPORTSTER
AUTOMATIC CIRCUIT BREAKERS

Remove spark plugs to permit engine 10 turn easily;
remove serew plug from timing inspection hole in
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left side of crankcase. Telescope front push rod
cover so Ihat opening and closing of valve can be ob-
served. Turn engine in direction in which it runs
until front piston is on compression stroke (just
after fronl intake valve closes) and continue turning
ngine very slowly (less than 1/2 revolution) until
timing mark (Fig. 5F-3A) on flywheel is aligned in
the inspection hole.

Assemble eircuit breaker as follows (see Fig, 3F-2),
On automatic advince circult breakers, lubricale
camshaft end of shaft and stem assembly (22B) and
ingtall breaker cam (24) on camshaft so that notches
in cam engage with flyweights (26). Place breaker
bage (10B) on shaft and stem assembly. Put on nuts
and washers {204) but do not tighten, Stem mounting
8tud slols in breaker base are offset and base can he
installed only in ane position 1o allow full range of
cireuit breaker adjustment. Be sure to slign timing
marks (B, Fig, GF-1A} on stem and breaker base,

Install 2 new circuit breaker gasket (23) using gasket
sealer. Insert circuil breaker shaft and stem as-
sembly into gear case cover with wire (12, Fig,
5F-2) inserted In hale of stem flange. On automatic
advance circuit breakers, stem (225) should be posi-
tioned o that timing marks on base (8, Fig, 5F-14)
face toward oulside of engine. Before engaging cir-
cult breaker driving gear, turn shaft counterelock-
wise, approximately 60 degrees from position where
mark on cam lobe lines up with breaker lever fiber
block, Insert screws (21, Fig, SF-2) snug, but not
tight. Tempararily position base on shafl and stem
assembly with timing marks aligned.

With flywheel ignition timing mark in center of hole
in ¢rankease, observe how elosely mark on cam lobe
lines up with lever fiber. If it does not line up, re-
move serews (21, Fig. 5F-2), Lift circuit breaker
shaft and stem assembly from gear case. Turn
shaft gear 0 its engagement 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 mark on cam
with breaker lever fiber. Then tighten screws.

Position ch assembly on shaft (29B) with timing
marks on base (8, Fig. 5F-14) in alignment and
tighten hold down nuts and washers {20, Fig, 5F-2)
snugly, but do not overtighten.

SECTION 5F
Electrical - Circuil Breaker

Adjust ignition timing.  See previous paragraph
"Checking and Adjusting Ignition Timing” in (his
seetion,

1866 AND LATER ELECTRA-GLIDE, SPORTSTER
AND SERVI-CAR AUTOMATIC ADVANCE CIRCUIT
BREAKER

Remave spark plugs to permit engine to turn easily;
remove screw plug from timing inspection hole in
left side of cramkcase. Telescope front push rod
cover so that opening and closing of valve can be ob-
served. Turn engine in direction in which it runs
until front piston is on ecmpression 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 1s aligned in the in-
spection hole.

Assemble circult breaker as follows: (See Fig.
§F-2). Lubricate camshaft end of shaft and stem
assembly (22D) and install breaker cam (24) on cam-
shait sa that notches in cam engage with flywelghts
(26). Place breaker base (10B) on stem and shaft
assembly. Install nuts and washers {20A), Do not
over-tighten. Install new seal (338}, Before mstall-
ing cireuil breaker, turn shaft gear to approximately
align cam mark (3) with eam follower (2) as shown
in Fig. 5F-1A. Insert circuit breaker into gearcase
with Wire toward rear of engine, This will position
circuit breaker points to outside of engine permitting
access to adjusting screws when cover 1s removed.

With flywheel ignition timing mark in center of
timing hole in crankease, abserve how close tming
marks on cam lobe lines up with breaker lever
fiber.

U fiber is nol close to cam lobe timing mark, lift
vircuit breaker assembly and turn shafl gear in cor-
rect direetion so engagement with driving gear is
changed one tooth and I‘emétsll cireuit breaker in

fiber and cam mark. Reinstall stem clamp (34 or
344, Fig. 5F-3) and tighten elamp nut (or bolts)
(35) being sure cam mark and fiber are still in align-
ment.

Adjust igmition liming. See previous paragraph

"Checking and Adjusting lgnition Timing” in this
section,

5F-6C
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SECTION 56

ALL
MODELS

IGNITION COIL

DESCRIPTION

The ignition coil is & pulse transformer that trans-
forms or steps up low battery or generator voltage
to high voltage necessary to jump the electrode at
the spark plug in the engine cylinder head. Inter-
nally, coil consists of primary and secondary wind-
ings with laminated fron core and sealed in water-
proof insulating compound. Case eannot be taken
apart or coil repaired.

TROUBLE SHOOTING ALL MODELS

KNOTE

Interpret references to “plug," Veable
denser' etc., as "plugs,” "cables,
sers' when more than one are used.

When hard starting or missing indicates a faulty
sgmition system, first, check condition of seurce of
current (battery or magneto depending on model of
metoreyele). I lamps light with full brillancy and
horn blows, indicating current source is in at least
fair condition check, clean or replace spark plug.
Ii this does ot correct performance, inspect circuit
breaker points and install new condenser. I con-
dition persists, try 4 new ignition coil. (In the case
where two ssparate coils are installed determine
which is believed to be faulty.)

Temporarily substitute a 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 coil cable to
the spark plug, I ignition trouble is eliminated by
the temporary installation of new coil, carefully in-
spect old coil for damaged cables and insulation. The
Insulation on cables (and cn some models the cotl it-
self) may be cracked or otherwise damaged aliowing
high tension current ta short to metal parts. This is
most noticeable in wet weather or when metoreyele

. Spark plug cable

. Spark plug eable bact
Ignition cail

. Positive terminal strip

has been washed. 5. Negative terminal

6. Positive terminal

Foryre

R(-piaﬂmg plug cable is the only repair that can be
o an ignition coil. If this does not correct Figure 5G-2. Ignition Coils -
muty voil performance, coil is defective. 1861 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 coll terminal and install
new cable. Always be certain that cable boot or cap
{2) 15 securely tightened to the eoil tower to prevent
moisture and dirt from contacting the high tension
lead. Replate boot or cap if damaged or loose fit-
ting.

(Fig. 5G-24)

Warm coil slightly to soften sealing compound so old
cables may be pulled out easily, without breakage,
To warm coil allow current to flow through it by
turning "ON" imnition switeh (circuit breaker poluts
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) onto the new
cable and dip new cable end in very light oil. Re-
move old cable and guickly 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 da not heat catl too hot, doing
so will soften sealing compeund o the extent that
cable holes throsgh compound will close up as ald
cables are pulled out, blocking the insertlon of new
cables. If this happens, allow coll to cocl and then
form new cable holes using @ plece 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 (o thelr seats, where they contact high ten-
sion winding terminals; otherwise there is & gap in
the high tension circuit and cofl will not function.

=
D

1. Spark plug cable

4. Mounting screw
. Terminal cover (2) 5. Nut

ALL MODELS

1. Spark plug cable (2)
3. Cable packing
washer (2}

3. Cable washer (2)
4. Cable packing nut (2]
5. Ienition cotl

Figure 5G-2A. Ignition Coil - 1960 & Earlier
Duo-Glide, 1963 & Earlier Servi-Car, & Sportster

1. Spark plug cable
2. Spark plug cable boot

3. Tgnition coil

3. Spark coil 6. Washer

Figure 5G-2C, Ignition Coil - Sprint

5G-2

Figure 5G-2B, Ignition Coil - 1964 and Later
Servi-Car, 1865 and Later Electra-Glide,
& Sportster

(Fig. 5G-2C}

Unscrew spark coil cap and pull spark cable from
spark coil. Remove rubber seal, seal cover and cap
from end of old cable and install on new cable with
eap golng on first, cover second and seal last. Place
rubber seal far enough up on cable 8o that when in-
stalling new cable in spark cvil, brass pin inside of
eoil will plerce cable. Slide cover on sealand secure
assembly with cap.

Revised: 8-66
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SECTION 5H

_MANUAL
SPARK PLUGS

ELECTRICAL 5

ALL

MODELS. SPARK

pucs H

SPARK
GENERAL

Harley-Davidson spark plugs (Figure H-1) have been
designed to glve maxinum life and efficient combus-
tion of fuel. They are availible In various “heat
ranges,” each for a particular service application.
Plugs are labeled with numbers 2, 3, 4, or 5 the
lowest number indicating the “hottest" plug.
nations 3-4 and 7 are special-purpose plugs.

For normal service, the spark plug as recommended
in motorcyele spectfications, Section 1-A, should be
used on a particular model. However, for special
service conditions, a colder”
be desired. If, for instance, the number 4 plug is
used on original equipment for normal service, the
sumber 3 plug could be used for slow speed or short
run operation while the number 5 plug could be used
for the higher speeds of highway travel or maximun
throttle operation. I is not uncommon for best re-
sults te be obtained with plugs of different heat
ranges in frant and rear cylinders, with the front
usually the colder.

REMOVING SPARK PLUGS

Discannect wires from plugs, connection is simple
Use a desp sockst wrench or speci

ge. Blow away all
dirt from plug base with compressed air before re-
moving plug.

PLUGS

CLEANING, INSPECTION AND REPAIR (Figure 5H-
2)

Examine plugs as soon as they have been removed,
The deposits on the plug base are an indication of the
correctness of the plug heat range and efficiency, as
well as a guide to the general conditioa of rings,
valves, carburetor and ignition system.

A wet, black ol shiny deposit on plug base, elee-
trodes and ceramic insulator tip (A} indicates an oil
fouled plug. The conditicn is caused by worn rings
and pistons, loose valves, weak battery, faulty igni-
tion wires, eircuit breaker trouble, weak coil or a
cold plug.

A dry, fuffy or sooty black deposit (B) indicates
plug is gas fouling, & vesult of a too rich carburetor
air-fuel mixture, long pericds of engine idling or a
cold plug.

An overheated plug (C) ean be identified by a light
brown, dry, glassy looking deposit. This condition
may be accompanied by cracks in the insulator tip
and is caused by Loo lean an air-fuel mixture, 2 hot
running engine, valves not seating, impraper ignition
timing or too hot a plug for the service. The oxide
deposit on the spark plug is a conductor when hot. It
L cause plug to misfive, especially at high speed,

w

A plug with a rusty brown 1o tan powdery deposit (D)
indicates a balanced ignition and combustion eondi-

Figure 6H-1. Spark Plug Heat Hange

Revised, 10-65

Figure 5H-2. Type of Plug Base Deposits



SECTION 3H
Electrical - Spark Plugs

tion. With leaded gasolines the deposits may be white
or yellow. In either case, ignition functions through
the deposits if only light and the deposits should be
cleaned off at regular intervals to keep them from
building up.

When spark plup electrodes have become ercded
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 & sand blast cleaner. Rotate plug
top while applying sand blast to clean insulator and
electrades. Cleaning time should be carefully limited
to just what is necessary {0 ¢lean deposits from in-
sulator nose. Prolonged use of abrasive blast will
wear away insulator. Normally three to five seconds
of sand blasting is sufficient. Never use metal in-
struments to remove deposits from plugs.

SETTING SPARK GAP

Before setting spark gap on used plugs, pass a thin
point file (ar nail file) between electrodes to produce
fiat, parallel surfaces to facilitate accurate gauging.

Use only a wire type gauge. Bend the outside or
grounded electrode 8o only a slight drag on the gauge

ALL MODELS

is felt when passing it between electrodes. Never
make adjustments by bending the center electrode.
Set gap on all plugs as shown under Engine Specifica-
tions Section Ja.

TESTING SPARK PLUGS

Check the sparking ability of a ¢leaned and regapped
plug on a sparking comparator if possible. An in-
ability to withstand rapid firing under eylinder com-
pression eonditions can be discovered.

INSTALLING SPARK PLUGS

Befors turning spark plugs into cylinder heads, check
condition of threads in head and on plug. Soften
deposits in cylinder head with penetrating oil and
clean cut with tap or cld plug.

Install new spark plug gasket and turn plug down fin-

ger tight. Tighten to 15 pounds with torgue wrenchor
3/4 of a turn,

Check and adjust engine idle speed and mixture set-
ting after installing new set of plugs If necessary.

Revised: 8-61



SERVICE MANUAL %\%EEEEE ELECTRICAL 5
SECTION 51 REGULATOR iy REGULATOR
REGULATOR

his section covers testing and servicing of regu-
lators for all Harley-Davidson motoreycle madels,
except Sprint.

Two unit voltage regulators and three unit current
and voltage regulators are used to control generator
cutput to the electrical system.

Normally the remilator does not require attention at
reqular service Intervals; however, point cleaning,
point. setting and air gap adjustments may be neces-
sary if regulator is net functioning correcily.

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.

regulatars are

Voltage and current settings for all
are listed in following table of specifi

Before making any checks or adjustments, the charg-
ing circuit must be cperated approximately 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 method used depending upon the type of equipment
available.

Revised: 7-64

METHOD 1 employs separate voltmeter, ammeter,
fixed Tesistances of 1/4 ohm and 1-1/2 ohi, and 25
watt varisble field resistor. This is the method out-
lined in detafl in the Delea-Remy Service Bulletine,

METHOD II employs single test instrument incorpa-
rating the same components as Method I, and in ad-
dition has a variable load resistance. The equipment
used is a VAT 26 voltage-ampere tester manufac-
tured by the Sun Equipment Carporation.

METHOD |
TESTING DELCO - REMY REGULATORS

GENERATOR-B.

TERY SYSTEM (6 or 12 VOLT)

Couers all models except Sportster XLCH

A, TESTING THE GENERATING SYSTEM (SEE TFIG-
URE 51-2]

- Disconnest battery wire from regulator "BAT"
terminal and conneet this wire to the negative lead of

meter lead 1o regulator "BAT™ ter

2. Cannect the positive lead of a voltmeter (0-20
volts) to the regulator "GEN" terminal. Connect
voltmeter negative lead to ground on motorcyels

8. Disconnect the wire from the regulator
minal and conneet this wire ta a lead of o field con-
trol variable :‘eslslo i (,ﬂnnecl other lead of field
control variable r o ground on metoreyele
Set fleld eontrol low to upe-s position.

4. Opevate engine at 2000 RPM (approximately 40
MPH).

- Slowly turn field eontrol knob toward direct posi-
fiom until the arameter reads:

15 amperes for B voll svstems using standard
equipment geserators (Models 58 and 61 genera-
tors)

20 amperes for heavy duty fan-coaled generators
(Models 51 and 58R g?‘lernkurw

10 amperes for 12 valt generators (Models 83 and
85 gousratrs)

If ammeter reading is as specified, generator (s not
faulty and diffieulty is in resulator. Make regulator
tests B, © and D.

6. If there is no ammeter reading or reading is low,
abserve voltmeter reading. If voltmeter reading is
below 6 wolts on 6 valt systems, or below 12 volts on
12 volt systems, generator requires serviee

5t-1
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SECTION 51
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SECTION 51
Elgetrical - Regulator

REGULATOR

CONNECT TO.
GROUND

VARIABLE RESISTANCE

O BATTERY AMMETER YOLTHETER

GENERATOR

174 OHM FIXED RESISTANGE

__ VARIABLE
RESISTANCE

REGULATOR
Pt

CONNECT TO
GROUND
T0 BATTERY

GENERATOR

VOLTMETER

Figure 51-2

- It voltmeter reading is high, over 7.5 volts on 6
wvolt systems or over 15 wolts on 12 volt systems,
the cutout velay Is not closing. Make tests B, C
and D,

NOTE

Before making adjustments or servieing reg-
ulator, identify requlator by mumber stamped
on regulator base, or mounting bracket, then
refer to table Fig. 5I-1 which contains ser-
vice information for desired regulator. Deleo
Remy Bulletins listed in table may beobtained
from a Delea Remy service gstation or the
Harley-Davidson Mator Co.

B. TESTING CUTOUT RELAY UNIT CLOSING ¥OL-
TAGE (THE SAME CONNECTIONS ARE USED AS
IN TEST A (FIG. $1-2.}

1. Turn field control variable resistor to open pasi-
tion,

2, Operate engine at 1500 RPM (approximately 30
MPH)

3. Slowly turn Field Control knob toward direct po-
Eition to decrease resistance in field circuit. Volt-
meter reading will increase slowly until cutout points
close. Closing voltage will be highest voltmeter
reading before meter pointer "kicks" to read battery
voltage. After cutout points cloge, ammeter will in-
dicate a current flow.

I closing voltage is not within specifications (See
Fig. 51-1) adjust setting aceording io manufacturer’s
service bulletin. (See Fig. 5I-1.)

€. TESTING VOLTAGE CONTROL UNIT SETTING
(FIG. 51-3)

1. Remove battery wire from regulator battery
"BAT" terminal. Comiect 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) 10 the regulator "BAT'" terminal, cannect the
nagative lead to ground.

Revised: 7-64

Figure 51-3.

3. Remove wire from regulator field "F" terminal
and connect a 25 watt variable resistance Field
Control in geries with the removed wire and the reg-
ulator field “F'' terminal, turn control knob to direct
position (no resistance).

6 Volt Regulator - Operate engine at 2000 REM (ap-
proximately 40 MPH). Tura field control resistor
knob to “"Open”’ position then to "Direct” position ta
eycle regulator, Cheek voltmeter reading. Readi

indicated on voltmeter is voltage regulator setting

12_Volt Double Contact Repulator - Operate engine
at 2000 RPM [approximately 40 MPH}, Turn field
control resistor “Open'" position then to
"Direct" position to cycle regulator. Check volt-
weter veading. Reading indieated on voltmeter is
the voltage regulator setting of the upper contacts
(shorting contacts), Voltmeter reading should be
within manufreturer's specifieations (See Fig. 51-1).
Maintain engine speed, slowly rotate field control re~
sistor toward "Open’’ position to increase resistance
uniil yollmeler reading drops slightly and then remaing
steady, This indicates the vollage setting of the lower
eontacts (series conlacts). The voltage difference
between the settings of the iwo sets of contacts
should be within specifieations (See Fiz, 51-

If voltage readings are not within specifications, re-
lace regulator or service and adjusl setlings (See
ervicing Regulator™),

Never ground the 12 volt generator or reg-
ulator field terminal while these two units
are comiected and operatiog. This will urn
up the upper set (sharting set) of contacts

of the voltage control unit

ING CURRENT roNTR:)t, UNIT SETTING
ON a UNIT REGULATORS (FIG. 51-4

Remove battery wire from regulator "BAT' b
winal and comnect to negative lead of ammeter (030

amps). Connect positive lead of ammeter fo reg-
Ulator “BAT tormial.
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REGULATOR

CONNECT TO
GROUND

TOBATTERY™ AMaETER VOLTMETER geyeraton

Figure 51

2, Connect positive lead of voltmeter to regulator
battery AT terminal and negative voltmeter lead
o ground,

3. Tum on light and comect additional load to the
battery to drop the voltmeter veading to one volt
belaw voltage regulator setting.

4. Operste engine st 2000 REM (approximately 40
MPH) and note reading on ammeter, I reading is
ot witin  requlalor specifications (See Fig. 51-1)
replac r or adjust according to manufac-
taror's Servite Bulleth

GENERATOR SYSTEM - WITHOUT BATTERY
{8 Volt)
Covers 1961 and corlier Sportster Model XLCH,

‘A, TESTING THE GENERATING SYSTEM (FIG. 51-5)
NOTE

Make all tests with light switch in off posi-
tion o prevent possible light buraaut,

1. Conmect an ammster and 1-1/2 ohm resistor in
gerles between regulator terminal marked “GEN"
and grosnd. (Use regulator mounting bolt for

DUO-GLIDE - ELECTRA-GUIDE
SPORTSTER - SERVI-CAR

gromd) Diseonnect “F' terminal lead at the reg-
wlator ta open the generator field cirenit

2. Start engine and run at skightly faster than normal
idle speed. If ammeter shows any current flov
generator field iz grounded internally or in witing
harness, and generator repair s necessary. If there
is ho current flow, proceed to make the following
checks.

3. With engine vunning at idle as before, pow
tarily ground the disconnected generstor field lead
by fouching it on the regulator mounting bolt. If
ammeter does mat show any current flow, the gen-
erator field cireuit Is apen, or the generator armia-
ture cizeuit 1s at fault, and generator must be re-
paired. If ammeter shows sudden jump i output,
the generator is functioning narmaily, and trouble
is located elsewhere.

4, Reconnect “F' terminal lead ta vegulator. Reg-
ulator can now be checked to determine if it is
Junctioning properly. Make vegulator Tests B, ©
and 0.

NOTE
Before making adjustments or servicing
regulator, Identify regulator by number
stamped on regulatoy base or mounting
bracket, then refer to table Fig. 5I-1 which
contains service information for desired veg-
ulator, Deleo-Remy bulleting listesd in table
may be obtained irom Delco Remy service
station or the Harley-Davidson Motor Co.

B. TESTING CUTOUT UNIT SETTING AND VOL-
TAGE CONTROL UNIT SETTING (FIG. 51-6)

1. Remove the red wire from regulator terminal
marked "BAT". Connect a 1-1/2 ohm resistor be-
tween the regulator terminal marked "BAT" and one
of the regulator mounting bolts (ground). Connect
a voltmeter to the same terminals with negative
lead of voltmeter to the regulator mounting bolt.

2. Run engine at fast ille. A reading of 5 volls
or more indicates that the relay is functioning
properly.

GEMERATOR

REGULATOR

_ FIXED RESISTANCE 1-12 OHit

CORNECT TO
GROURD

VOLTMETER

GENERATOR

Figure 51-6.
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The cutout relay ‘sefting is not critical. The only
requirement i3 that the relay close at a low engine
speed.

At a very slow engine ldle the voltage may fluctuate
between zero and 5 volts. This is & normal condition

3 With the regulator cover in place and the reg-
ulator at operating temperature, increase the engine
speed to approximately 2700 HEM {45 MPH road
speed) and read the voltmeter. If the voltmeter
reading falls within the limits given in Fig. 51-1, it
indicates that the wvoltage regulator is operating
properly.

If the voltmeter reading does not fall within the lim-
its miven in Fig. 5I-1, the voltage regulator must
be replaced or adjusted according to manufacturer's
Service Bulletin,

METHOD |
TESTING BOSCH REGULATORS

12 VOLT SYSTEM WITH OR WITHOUT BATTERY
Covers 1965 Spartster Models XLH and XLCH

NOTE

This regulator is a sealed unit and no servics
ing or adjusting is necessary or recommend-

When scme difficulty arises, checks can
be made to determine if the regulalor is
controlling generator output within speeifica-
tions. If voltage readings are not within
specifications, regulator should be replaced.

A. TESTING GENERATING SYSTEM (FIG. 51-7)
1. Disconr

terminal "
together.

t wire or wires from regulator battery
. On XLH models, conneet these wires

2. Connect one lead from 1-1/2 ohm resistor (not
less than 100 watt rating) to the regulator "B+
terminal, Comnect the other lead from the resistor
to the Positive terminal of an ammeter {0-15 amp).
Connect the negative ammeter lead lo ground on
motoreycle.

3. Comnect the Positive lead of a voltmeter {0-15
volts) to regulator "D+ terminal, connect the nega-
tive lead to ground on chassis,

4. Disconnect wire from regulator field "DF" termi-
nal and connect this wire to one leadof a field control
variable resistor, connect other lead of the field
contral to ground on motorcycle chassis. Turn field
control to "Open” position.

5. Operate englne at 2700 REM - (approximately 45
MEH).

6. Slowly rotste field control resistor knob toward
the "Direct” position until ammeter reads 10
amperes, then immediately turn the control knob to
“Open’' position. If a reading of 10 amperes is
obtained, generator is O.K. and any diffieulty in the

Revised: -84
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WOLTAGE
REGULATOR

VOLTHETER

1-1/2 OHM
RESISTOR

CENERATOR

Figure 51-7,

charging cirevit is vaused by a faulty regulator or
defective wiring. Inspect wiring and make regulator
tests B and C. If a readiog of 10 amperes cannot
be obtained and volimeter reading is below 12 volts,
generator is in need of service,

1f no rending is obtained on ammeter but voltmeter
reading is 15 volts or higher, cutout relay is do-
fective and regulator should be replaced.

B. TESTING CUTOUT HELAY UNIT CLOSING
VOLTAGE - SAME CONNECTIONS ARE USED AS
IN TEST A (FIG. 5I-T)

L Turn field control resistor knob to "Open'
position.

2. Operate engine at 2000 RPM (approximately 35
MPH).

3. Slowly turn field control toward “Direct” position,
As the resistance is decreased, the voltmeter read-
ing will increase. Note the highest reading on the
voltmetor before the pointer "kicks”. This will be
the relay closing voliage. Repeal operation a few
times, each time returning the field control resistor
to “Open” position, If the closing vollage is not
within specmcanons, (see  Fig. 5I-1) 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 setting under no load

Testing Voltage Selting Under Load

1. Make samé connections as used to make previous
Test B, except move positive voltmeter lead to
regulator "B+ terminal. See Fig. 51-8,

2. Turn field control resistor to "Direct” position
(no resistance in field circuit).

3. Operste engine at 2700 RPM (approximately 45
MPH) and note reading on voltmeter. This reading
will be the voltage under load.

Testing Voltage Setting Under No Load

1. Remove 1-1/2 ohm resistor used in previous
load test from clreuit by disconnecting grounded
ammeter lead. Place field control resistar in Di-
rect pasition {no resistancel.

2. With engine running at 2700 RPM, note volt-
meter reading. This reading will be the voltage at
no load.

Readings taken in Load and No Load tests must
be within specifications or regulator should be re-
placed. See Fig. 51-1 for specifications.
METHOD I
TESTING DELCO - REMY REGULATORS
(VAT 26 TESTER)

GENERATOR-BATTERY SYSTEM (8 OR 13 VOLT]
Covers all modals except Sporster XLCH

A. TESTER CONTROLS

Turn ground polarity selector to negative; Load
Control knob to Direct; Ammeter selectar to 1004
position; and voltsge selector to 16V pasition for
12 volt systom, or 8V position for 6 volt system

B. TESTER CONNECTIONS {See Fig, 51-8)
1. Remove "BAT" lead from voltage regulator.

2. Conneet Regulator lead "R" of tester to "BAT"
terminal of Fegulator,

3, Connect Battery lead "B" of tester to battery
wire removed from regulator.

4. Conneet Ground lead "G” of tester to ground of
motoreyele.

5. Connect Positive voltmeter lead to "GEN'' termi-
nal of regulator.

6. Connect Negative voltmeter lead to ground of
motoreyel

7. Remgve wire conrected to regulator field "F'
terminal and connect this wive to a lead of the field
control variable resistor, the other lead of the field
control resistor i connected to ground on moter-
cyele. Turn field eontrol to "Open’ position.

51-6
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@ VARIABLE RESISTANCE

YOLTAGE
REGULATOR

GENERATOR

AMCETER

Figure 518,

€. TESTING GENERATING SYSTEM,

1. Operate engine at 2000 REM (approximately 35
MPH).

2. Slowly turn field control resistor knob to "Direct”
position until ammeter reads;

15 amperes for 8 volt systems using stand-
ard equipment generators

20 amperes for heavy duty fan-cooled gen-
erators (6 volt)

10 amperes for 12 volt generatora,
U gmmeter reading is as specified, genorator is not

at fanlt and difficulty is in voltage regulator or
wiring. Make regulator Tests D, E, and F.

| recuLator

BATTERY

Figure 51-9.
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3. f there is no ammeter reading or reading is
low, observe voltmeter veading. If voltmerer read-
ing is below G volts on 6 volt systems or below 12
wolts on 12 volt systems, generator requires service,

4. I woltmeter reading is over 7.5 volts on & volt
systems or over 15 vollts on 12 v tems, the
eutoul relay is not closing. Make following Test D,

NOTE

Before making adjustment or servieing regu-
Iator, identify Tegulator by Delco Remy num-

bracket. Then, see table, Fig. 5I-1, which
cantains service infarmation for the desired
requlator, Deleo Remy Bulletins listed in
table may be obtained from a Delco Remy
service station or the Harley-Davidson Motor
Co.

D. TESTING CUTOUT RELAY UNIT CLOSING
VOLTAGE

Use same tester conpections as previous Test C.
(Fig. 51-9)

1. Turn field control varisble resistor to "Open’
position.

2. Turs load control knob to "Direct’ position

3. Operate engine at 1500 REM (approximately 30
MPH)

_ Slowly turn field control resistor kaob toward
“Direct” position observing voltmeter.

As resistance is decreased in field vircuit, voltage
will rise. Note highest reading before meter pointer
"kicks” to read batlery voltage. Repeat operation
several times, each time turning field control to
"Open” position. Highest reading observed is the
cutout velay closing voltage.

If closing voltage is not within specifications (see
Fig. 51-1), replace vegulator or adjust aceording
to manufacturer's Service Bulletin.

E. TESTING VOLTAGE CONTROL UNIT SETTING
(FIG. §i-10)

Same connections are used as in previous Test D
except move Positive voltmeter lead to regulator
battery "BAT" terminal and remove grounded lead
of the field control variable resistor and connect to
regulator fleld "F" terminal. (See Fig. 51-10)

1. Turn field control knob to "Direct” position
2. Turn load control to the 1/4 ohm position,

6 Volt Remulator - Operate engine at 2000 RPM (an-
proximately 40 MPH). Turn mm contral resistor
ect” position to
cyele regulator. Check L'o!lmeter reading.  Reqding
indieated on voltmeter is voltage regulator setting,

Tssued:  7-64
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BATTERY

Tigure 51-10,
12 Valt Double Contact Regulator - Operate engine
at 2000 RPM (appraximately 40 MPH}. Turn field
contral resistor knob to "Open” position then to
“Direct” position to cycle regulator. Check vall-
meter reading. Reading indicated on voltmeter is
the voltage regulator selling of the upper contacls
{shorting contacts). Voltmeter reading should be
within manufacturer’s specifications (See Fig. 5I-1).
Maintain engine apeed, slowly rotate fisld control re-
sistor toward "Open” position to increase resistance
until voltmeler reading drops slightly and then re-
mains steady. This indicates the voltage setcing of
the lower contacts {series contacts). The voltage dif-
ference between the settings of the two sets of con-
tacts should be within speciilcations (See Fig. 5I-1).

If voltage readings are not within specifications, re-
place regulator or service and adjust settings (See
ervicing Regulator”)

Never 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 (shorting set) of contacts
of the voltage eontrol unit.

F. TESTING CURRENT CONTROL UNIT SETTING
ON 3 UNIT REGULATORS

Use same comections as previous Tesl I, Vollage
Cantrol Test. (See Fig. 51-10).

1, Turn field eonirol to "Direct’ position.
2. Operate engine at 2000 REM,

3. Turs load control clockwise until maximum read-
ing 18 obtained on ammeter.

This veading will be equal to lhe current limiter
selting. it not within specifications (see Fiz. 5I-1),
replace or adjust according to manufacturer’s Serv-
ice Bulletin and retest, Take final reading with
regulator caver in place.

5l-GA
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GENERATOR

Figure 5l-
GENERATOR SYSTEM WITHOUT BATTERY (6
VOLT)

Covers 1964 and eavlier Sporister Model XLCH
A. TESTER CONTROLS
Turn ground pelarity selector to Negative: load

control ko to D ammeter selecior to 100A
position: and vollage seleetor ta 6 volt position.

B. TESTER CONNECTIONS (See Fig. 51-11)
1. Remove wiees from regulator "BAT” lerminal.

2. Connect Regulator lead "R" of tester to regular
"BAT' terminal.

3. Connect Ground lead "G of tester to ground on
matareyele,

4. Connect Positive lead of voltmeter to regulator
“GEN" terminal

5. Consect Negative lead of voltmeler to ground on
motorcycle.

6. Remove wire commected to regulator "F"' terminal
and connect this wire to a lead of the field eontrol
variable resistor, Connect other lead of fisld cantrol
to ground on melorcyele. Turn field control vari-
able resistor ta "Direct” position,

Battery lead "B of tester is not connected,

C. TESTING GENERATING SYSTEM

L. Operate engine at 2700 RPM (approximately 45
MPH),

2. Turn load control clockwise until a 15 ampere
reading is observed,

If reading is 15 amperes or mare, generator is not
at fault and dificully is in volluge regulator. Make
Tests D, E and F.

I no ammeter reading is obtained or reading is low,
observe voltmeter reading, If reading 15 below ©
volls, generator requires service. I voltmeter

51-6R
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reading is high {over 7.5 valts), the cutoul rels,
is not closing, Make Test D following.

D. TESTING CUTOUT RELAY UNIT CLOSING
VOLTAGE (Fig. 51-11)

1. Connect battery lead "B" of tester to 1-1/2 ohm
connection on side of teste:

2. Turn field control variable resistor to "Open’
position.

3. Turn load contral knob ta “Direet” position,

4. Operate engine at approximately 2000 REM (35
MPH!.

5. Slowly turn field conirol knob toward the "Direct
position 1o decrease resistance in generalor field
circuit. As the rvesistance is decreased, voltmeter
reading will increase until a kickback of the volt-
meter needle is observed. The highest voltage noted
will be the cutout velay closing vollage, Repeat
operation several times, sach time tursing the feld
control to "Open posilion. If the closing voltaze
is not within specifications (see Fig. 51-1), adjust
according to manufacturer's Service Bullelin and
retest,

GENERATOR

Tigure 51-12.

. TESTING VOLTAGE CONTROL UNIT SETTING
(FIG. 51-12)

1. Mave positive valimeter lead 1o regulator "BAT"
terminal,

2. Move field control lead from ground on motar-
eyele to regulator field terminal,

3. Turn field vontrol varisble resistor to “Direct”
position,

4. Operate engine af 2700 RPM, (approXimately 45
MPH).

8. Turn field control variable resistor to “Open”
position, then to “Direct” to cycle repulator. Ob-
serve voltmeler reading.

6. If woltmeter reading is not within specifications
(see 51-1), replace or adjust regulator according to
manufacturer's Service Bulletin,

Isgued: 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 grownd polarity selector to Negative; load con-
trol knob to Direct; ammeler selector to 100A posi-
tion: and voltage Selectar (o 12 vell position,

B. TESTER CONNECTIONS (SEE FIG. 51-13)

1. Remove wires from vegulator “Be” terminal. On
XLH models, connect hese wires together,

2. Conmect Regulator lead "R of tester o regulator
terminal "BYY.

3. Connect Ground lead "G of tester to ground on
motoreycle.
4. Connect Positive voltmeter lead to regulator ter-

minal "D4"' and comnnect Megative lead Lo ground on
motareyele,

5. Remove wire from regulalor lerminal "DF" and
connect {his wire to a lead of the field control vari-
able resistor. Comect the other lead of lhe field
contral to ground on motorcyele. Turn ficld con-
trol to "Direct” position, Tura load control to "Di-
rect" position,

Battery lead "
est,

af tester I8 not conneeted for this

€. TESTING GENERATING SYSTEM

1. Opevate engine at 2700 RPM (approximately 45
MEH}.

2. Slowly rofale load control clockwise until a read-
ing of 10 amperes is observed.

SECTION 51
- Regulator

3. H a reading of 10 ampe
is not at fault and difficulty
lator or defective wiring.
Tests D and E.

generatar

1 wiring and make

4.1 a reading of 10 amperes cannol be obtzined and
voltmeler reading is below 12 volls, generalor is de-
factive

5. If no reading §s oblained on ammetor bul "Ul(—
meter reading is 15 volts or higher, cutaut re
defective. Regulator should be replaced and cirvuit
retested,

D. TESTING CUTOUT RELAY UNIT CLOSING
VOLTAGE

Make same eonnections s in previous Test €, ex-
cept connect batlery lead of tester to 1-1/2 ohm
connection on side of tester.

1. ‘Turn load contral lo "Direct” position.

2. Tura field control vari
position,

ble resistor {o "Open”

3. Operate engine at 2000 RPM (approximately 35
MPH).

Slowly turn fleld control variable vesistor loward
“Direct” position while observing the vollmeter, As
resistance is decreased in field circuit, vollage will
ris

Observe highest volimeter reading before voltmeter
pointer kicks back, Repeal operation several imes,
each time returning field conirol lo "Open” position,
Highest reading observed is Lhe cutout relay closing
voltage

If closing voliage is not within specificalions (see
SI-1), replace regulator.

GEMERATOR

Figure 51-13

Issued:  7-64
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E. TESTING VOLTAGE CONTROL UNIT SETTING.
{FIG. 51-14]

Two Lests are required;

1. Testing regualior voltage setting under load.

2, Testing regulator vollage sefiing under no load.
Tesling Vollage Setting Under Load

1. Make connections as in previous Test D, except
switch positive voltmeter lead to regulator "Be

m—mm‘\[, msrnnneu Ieatvr batlery lead "B from
1-1/2 abim o n teater, disconnect field con-

i

from rmma comection on matoreycle and
cannect this lead to resulator "DF" terminal,

2, Turn [ield control resistor to "Direct” posilion
{na resistance i feld cireuit).

§. Operste engine at 2700 RPM [approximately 45
MEH:.

4. Turn lvad control knoh clockwise to load circuil
until ammeter reads 10 amperes.

5. Voltmeter reading will be voltage setling under
load,

Testing Vollage Setting Under No Load
1. Return load control knob to "Diveet” position.
2. Turn field control resistor to "Direct” position.

3. Operale engine at 2700 RPM,

A Voltmed
load.

veading will be voltage setting ot no

Both load and no-load vollage readings must be within
specifications or regulator should be replaced, (See
Fig. 51-1)

It is advisable to "flash” field coils whenever
wires have been removed from regulator oF
after generator or battery has been removed
and is reinstalled. This is done to make sure
generator has correct polarity. If polarity of
generator is reversed, relay points will vi-
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brate and burn. On battery systems, "flash’
field colls by momentarily touching a jumper
wire between "BAT" terminal and "GEN" ter-
minal on regulator, after all wires have been
properly connected and before starting en-
gine.

On systems Without battery, cannect nefative
lead of outside battery to generator frame and
flash positive lead to generator A" terminal
The momentary surge of current from battery
1o generator will correctly polarize genera-
tor.

SERVICING REGULATORS

Deleo Remy Regulator

Faulty operation of Delen Remy regulators may be
due 10 ane or more of the fallowing conditions:

1. Contact points dirly, oxidized or plited — To
clean contacts, refer to manufacturer’s Service Bul-
letin, (See Fig, 51-1)

Affer eleaning conlacts, the air gaps and contact
spacing must be adjusted, See Fig, $1-1 for lafor-
mation on the vollage regulator and cutout relay
air gap and contact opening setting.

2. Ground wire breken (short braided wire between
regulator base and mowating bracket],

3. Defootive fuse (in holder near regulator).

4. Corrosion contamination on regulator internal
parts.

After any faults have leen corrected, regulating
units must be adjusted according to manufacturer's
Serviee Bulletin. (See Fig. 51-1).

Bosch regulator

Service or adjustment fo internal parts of Bosch
regulators is not recommended since contact spac-
ing and air gaps are factory Sel. If tests indicate
that the regulator is defective, it should be replaced.

NOTE

If a new regulator is installed, it should be
checked out in operation of the vehicle,
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BATTERY J

BATTERY

GENERAL
The battery serves as a storage place for current
used in starting the motoreycle; to operate acces-
sories when the engine is not running and to provide
additonal eurvent, when necessary, over the amount
being generats For a baltery to remain in good
condition, the current draw must be balanced by a
current input. All Harley-Davidson batteries have
lead plates and sulphuric acid electrolyte units of
capacities suitable for load requirements under in-
tended use,
BATTERY CARE
Promp( and correct battery care determines the life
e unit. Therefore, for a longer useful life,
the battery solution level must be checked at weekly
intervals. Add only pure distilled or approved water
to recommended level above plates and separators,
Be careful not to overfill. Overfilling will result in
some of the elsctrolyte being forced out through cap
vent holes, diluling or weakening the solution
strength. An overflow of battery solution will cause
cables to corrode and motoreyele parts near the bat-
tery to be damaged.
Clean batlery and terminals When necessary with a
baking soda-water solution. Be careful to avoid
getting any of the solution into the cap vent hales.
When solution stops bubbling, flush off battery with
clean water.

Coat te rease or oil felt terminal post
‘washers ai!rr wires have been attached to retard
corvoding,

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 m hydrometer reading is 1.200 or
less, ballery is considered discharged and should be
removed from motovcycle and charged at the fol-
lowing maximum conlinuous charge rate; using ap-
propriate 6 or 12 volt charger.
12 volt 53 Ampere hour battery - 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
2-8 volt 8 Ampere hour batteries
(Series connected - 12 volts ) - 1/2 Ampere

A higher battery charge rate will heat and damage
the battery. For this reason, do not allow the small
motoreyele battery to be charged in the same line
with large batteries. Hydrometer reading of a fully
charged battery In good condition, with full strength
electrolyte will be 1.270 or higher.

Revised: 9-G6

Hydrogen gas, formed when charging, is ex-
plosive. Avoid open flame or electrical spark
near battery.

Battery to remain in a discharged con-
ﬁ!llml Will shorten its life, Tt is important that a
battery be kept well charged during below freezing
weather,

RECLAIMING SULPHATED BATTERY

If a battery has been allowed to stand in 4 discharged
candition for a period of time, the led sulphate in the
plates will crystalize and not take 2 charge at normal
rates. Such batterizs should be charged at half the
Epemﬁed rate for twice {!

longer charging time at a slower rate will many
llm!! break down the crystalline structure intoactive
materials and restore the battery.

CHANGING ELECTROLYTE

In normal service with average care, it i8 never
necessary to change electrolyte for the lifetime of
the battery. However, if the battery asolution is
spilled, diluted as a result of careless water addi-
tion, or neutralized by the addition of an alkaline
substance, the battery solution may be changed and
in some cases near full capacity restorved.

A weak acid solution may be detected by charging the
'b:mery until all cells gas freely and the gravity has

shown 2 rise for three successive readings taken
at hourly intervals. “Gassing' is evidenced by a
‘ubbling action in the electrolyte that may be detected
by sight or sound. Do not change electrolyte in a
‘battery with one or more cellsthat fail1o gas. Sucha
condition indicates a structural failure.

Pour solution out of charged battery and fill with
water. Charge battery again until maximum specific
gravity is reached. Pour out this solution and add
prepared battery electrolyte to specified level and
charge again for a short length of time for full
capacity.

Cheek specific gravity and add a little water if nec-
essary to bring solution down to desired maximum
imits,

The value of changing electrolyte in = fairly old
battery is questiomable. By tipping over sueh a
baitery to drain the solution, the sloughed-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 eause a short eircuif,
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TRUMPET HORN - 1964 AND EARLIER
DUO-GLIDE AND SPORTSTER

If the hovn does not blow satisfactorily, the trouble
may be caused by a constricted diaphragm, loose
terminal wires, or a discharged battery. Before
attempting 1o correct horn performance by moving
the adjusting screw, il is recommended procedure
to trouble shoot as follows; (Fig. 5K-1 and 5K-2).

1. Check the battery for adequate current. Examine
the horn trumpet (10 or 11, depending on model
being worked on) and power pack () for misalign-
ment with each other causing constriction of power
pack disphragm. To correct horn misaligement,
loosen horn power pack support bracket (16] or (17)

and hora support bracket nut (7), and correctly align
{10 or 11) and (6} with each other. Be sure the horn
trumpet does not contact any part of the engine.
If horn trumpet and power pack cannot be realigned,
check the power pack support bracket (18) or (17)
for bent condition,

2. Check to make sure horn pawer pack has not been
tightened more than 2 to 2-1/2 tums on trumpet
stem, If tightened further, trumpet stem end will
obstruct operation of pack diaphragm.

3, Inspect horn wiring for damage or loose con-
nections at the terminal points. Loose o damaged
horn wires will result in inadequate voltage at the

1. Horn trumpet nut & Horn trumpet lock washer 13, Hovn trumpet plain washer

2. Horn cover serew 9. Horn trumpet mounting 14. Horn trumpet mounting balt

3, Horn cover rubber washer 15. Circuit breaker control coil

4, Horn wire tarminals (2) 10. Horn trumpet clamp and horn bracket

5. Horn power pack bracket 11. Horn trumpet mounting 16, Horn power pack support bracket
mounting balt (2} rubber washer 17. Horn adjusting screw and mut

6. Horn power pack 12, Horn trumpet mounting 18, Horn trumpet screen

7. Horn trumpet mounting nut rubber bushing

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

Figure 5K-1. Horn - Expladed View - Duo-Glide (1964 & Earlier)
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DUO-GLIDE - SPORTSTER
SERVI-Cak

4. Horn wire terminals (2}

5. Bracket mounting bolt, 1L
washers and nut (2 each)

8. Horn power

7. Horn trumpet mounting nut

rubber washer

1. Horn trumpet nut 8. Horn trumpet lock washer 13. Horn trumpet rubber
2. Horn cover serew 9. Horn trumpet plain washer mounting bushing
3. Horn cover 10. Horn trumpet mounting 14. Circuit breaker ci\hln bracket

12. Horn |rumpu mounting 1.

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

. Horn trumpet mounting holt
16, Horn mounting bracket
Horn power pack support bracket
18. Horn adjusting screw and nut
19. Horn trumpet screen

Figure 5K-2. Horn - Exploded View - Sporister (1964 & Earlier)

power pack, causing poor volume and tonal qualities.
Also, check horn button contact points for dirty or
corroded condition,

4. Horn performance will be affected if dirt or water
accumulates in the trumpet oF horn pack diaphragm
compartment. This condition will dampen action of
the horn diaphragm affecting volume and tonal quality
of the horn, Remove trumpet and power pack and
clean out all scale and dirt. Shake out any accu-
mulated debris from the power pack and reassemble.

DISASSEMBLY AMD REASSEMBLY (Fig. 5K-1 and
5K-2)

Ta disassemble the horn, simply follaw the arder of
disassembly as illustrated. When installing the horn
power pack to the trumpet, tighten the power pack
2 - 2-1/2 turns on the trumpet stem before tightening
nut (1), Be careful to correctly position all parts

5K-2

as shown to insure correct alignment of trumpet and

pack.

ADJUSTMENT

Loasen the center core Jam nut with a wrench, and
turn the slotted center eore screw 1/2 turn counter-
clockwise with & screwdriver. Then adjust the Phillips
head tone adjusting serew until the horn blows. Turn
the center core serew clockwise until the horn rattles,
and then back off screw (counterclockwise) 1/4 turn,
While holding core screw in this position, tighten
core screw lock with wrench. Readjust the
Prallips head tone adjusting serew for desired tone.

1961 AND EARLIER SERVI-CAR (Fig. 5K-3)

The horn operating (ground) button is on the handle-
bar.
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DUO-GLIDE - SPORTSTER
SERVI-CAR -

1. Horn front bolt, lack washer
and nut (3)
2, Horn froat
3. Horn diaphragm bolt, lock washer
and nut (3)
4. Harn diaphragm retainer
5, Horn diaphragm
6. Horn back
7. Horn contact points
8, Horn diaghvagm air gap adjusting screw

Figure following name of part indicates guantity
necessary for one complete assembly,

Figure 5K-3. Horn - Exploded View -
1081 and Earlier Servi-Car

If the horn fails to blow or does not blow salis-
factorily, eheck for loose, frayed or damaged wiring
leading to horn terminals, discharged battery, etc.
1f these steps do not correct the trouble, turn the
contact point adjuster serew located back of horn
until horn just gives a single click - then retard
screw until best tone is obtained. M 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 bolts, lock washers
and nuts (1) and remove horn front (2). Remove
three horn diaphragm bolts, lock washers and nuts
(3), loosen retainer (4} and horn diaphragm (5) from
horn back (8).

INSPECTION AND REPAIR

Brush all scale, rust and dirt {rom horn parts and
blow clean compressed air. Examine intarior
of hora for damaged or broken wires and cracked or
damaged terminal screw bushing, Make sure con-
tact points are clean.

Air gap adjusting screw [6) shouldbe leftas originally
set by the manufacturer. However, in the event horn
does not anpear to operate correetly after all other

Revised: 9-86

SECTION 5K
Electrical - Horn

possible disorders have been eliminated (includes
cleaning of contact points), the air gap adiusting serew
can be turned to correct tone and output of horn,

ASSEMBLY

Assembly is the reverse pider of disassembly. Be
sure to correctly align the diaphragm assembly on
the horn back and to readjust the contact points after
the horn is assembled.

1962 AND LATER SERVI-CAR, SPORTSTER CH
1965 AND LATER DUO-GLIDE /ELECTRA-GLIDE
Horns are shows in Figures 5K-4, 5K-5, and 5K-8,
If the horn fails to blow or does not blow salisfac-
torily, check for loose, frayed or damaged wiring
leading 1o horn Lerminals, discharged battery, ele,
If these steps da nat correct the trouble, turn in con-
tact point adjusting serew, located back of horn, un-
il horn just gives a single click - then relard screw
until best tone is oblained. If horn fails to operate
after moving adjusting screw, entire horn must be
replaced because It is permanently riveled together,
Mounting parts are replaceable.

1. Nut (2) 5. Adjusting serew
2. Bolt (2) 6. Lock washer

3, Core nut 7. Washer

4

. Bracket lamination (4) 8. Horn

Figure 5K-4. Horn 1962-63 Servi-Car
Sportster CH

1 8

~ ﬁ)@“‘ ¢

1. Nut(2) 6. Serew

2. Balt (2) 7. Lock washer

3. Core nut 8. Insulator (2) (Early 641
4. Lackwasher 8, Plale (Early 64)

5. Br 10, Horn




SECTION 5K DUO-GLIDE - SPORTSTER
Electrical - Hom SERVI-CAR

1. Nut
2. Bracket
3. Horn

Figure 5K-6. Horn 1965 Electra-Glide,
Sportster & Servi-Car

Revised: 9-66



SERVICE
SECTION 5L

MANUAL

STARTER MOTOR

SERVI LR ELECTRICAL 5
ELECTRA

GLIDE
SPORTSTER moror L

STARTER MOTOR

STARTER MOTOR

The starter motor is o 12-volt, series field 2-pole
or 4-pole drive motor which engages the cluteh ring
gear through a Bendix type drive and a reduction
Eear unit. The two pole 2-brush type was used on
early Servi-cars. The four pole 4-brush type Is
used on the Elsctra-Glide, Servi-car and Spartster
models. A solenoid relay provides battery current
directly to the motor. The sclenoid is controlled by
a button switeh on the handle bar. me models
control circuit has a cut-out switch in the transmis-
8ion eover. Switch plunger contaets a nub on the
shifter can ouly when transmission is in neutral to
complete the starting circuit. This prevents starter
operation when transmission is in gear.

NOTE
Starter motor should never be operated con-
tinuously for more than 30 seconds without
pausing to let it cool for at least two minutes.
The motor is not designed for continuous op-
eration and serious damage way 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 operale satisfac-
torily, the following checks should be made before
remaoving motor for Inspection:

1. Wiring

Make sure the mounting and wiring connections are
tight znd in good condition. solencid switch
should be firmly meunted and all uurmg conneetions
should be clean and tight. Also inspect the connec-
tions to the battery and return eircuit, as loose or
dirty connections anywhere in the cirenit will cause
high resistance and reduced motor efficiency.

2. Battery

If the connections and wiring are found to be satis-
factory, the battery should be eheckedd to determine
its state of charge (See Saction 57, "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
to 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 switeh. This can be determined by by-passing
each switch with 2 heavy jumper (Refer to wiring
diagram, Section 58).
4. Engine
Excessive friction in the engine from tight bearings
ar pistons or fram heavy oil obviously makes engine
harder to crank. However, if engime is known to be
in normal condition and the rest of the starting sys-
tem is satisfactory, the starter motor should be re-
moved for further ehecking,
NOTE: Electrical tests to locate cause of
Starting system failures can be made using
the Sun VAT-26 Tester and applicable Service
Bulletins.

REMOVING STARTER MOTOR AND DRIVE
SERVI-CAR (Fig. 5L-5)

Disconnect solenoid and battery cables from starter
motor. On 1964-65 model, remove mator thu bolt
nuts and lockwashers (1), securing mator (2), until
it can be removed as an assembly from stavter shaft
housing and transmission top cover flange (3). Re-
move starter motor end suppart bracket (nat shown).
On 1968 and later models, unscrew motor thru bolts
(4) from transmission cover (34).

NOTE: Late 1966 mounting flange has 2 sets
of holes for Delco Remy or Prestolite motor.

ELECTRA-GLIDE (Fig. 5L-6)

Discomnect salenoid cable from starier motor ter-
minal. Hemove attaching nuts and lockwashers (1)
which fasten starter motor housing (3) to studs on
cham housing. Remove starter motor end support

plate (not shown) from transmission. It may be nec-
essary to loosen and raise battery carrier to provide
clearance. Remove starter motor (2) and starter
shaft housing (3) from motoreyele as an assembly.

SPORTSTER (Fig. 5L-T)

Disconnect solenoid cable from starter motor termi-
nal. Remove starter motor clamp belt and lock-

bolts (4) from starter shaft housing (3.
starter motor and clamp (2) as an assembly

Remave

DELCO-REMY STARTER MOTOR SERVICE

DISASSEMBLING STARTER MOTOR

Deleg-Remy 2-pole and 4-pole (Fig. 5L-8 and 5L-8)
Remove thru-bolts (1), Naote that the bolt which
asses near field coll connection has insulating
sleeve (2). Remove commutator end frame (3) and

drive end frame (4). Remove armature (5) from
drive end of frame and field assembly (6).

SL-5
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CHECKING FRAME AND FIELD ASSEMBLY

The frame, figld and brush assembly can be chocked
for open or grounded circuit using a test lmp. To
test for open circuit, place one prod of test lamp on
terminal screw (3) and other prod on insulated
brush (20). I test lamp fails to light, an apen eir-
cuit is indicated. A grounded field circuit is located
by placing one test prod on each insulated brush (20)
or on the terminal (5) 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 holder should be
checked with the test lamp to make certain it is in-
sulated from the frame.

There Is no satisfaetory field test for shorted field
coils, and if this condition 15 suspected, the fleld coil
assembly should be replaced and the motor retested
to see if performance improves

REPLACING FIELD COILS AND BRUSHES

Remove pole shoe screws (1), terminals nuts, lock-
washers and insulating washers (8) and terminal
serew (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 ve-
placing grounded brushes (13}, Remove by cutting off
or drilling out rivets. Replacement brushes are
complete with screws (14}, washers, and nuts {15)
for attaching to frame, To remove brush springs
{16), compress one side of spring with a small screw
driver until It flips out of its seat. Then turn Spring
clockwise until it comes out of holder,

Replacement insulated brush holder set (17) is avall-
able with insulator (18) and attaching hardware.
Grounded replacement brush holder set (19) includes
grounded brushes (13} and insulated brushes (20}
with necessary attaching hardware,

INSULATED BRUSH

To replace insulated brush (20}, first cut off old
brush lead where it is attached to field coil wire.
Coll wire must then be prepared for soldering on
new lead. Lead should be soldered to back side of
eoils 8o that exeessive solder will not rub on arma-
ture. Thoroughly clean coil lead end by filing or
grinding off old eonnection. Varnish should be re-
moved only as far back as necessary to make new
solder connection. Using rosin flux, solder brush
lead to field coil lead, making certain brush is in
the right position ta reach brush holders (See Figure
5L-10).

Do not over-heat brush lead or solder will run on
wire strands and lead will no longer be flexible,

GROUNDED BRUSH

To replace grounded brush, remove brush holder as
described In "Disassembling Starter Motor'. Attach
new brush holder and brush assembly (Items 12 & 18,
Fig. 5L-8 or 5L-9), with hardware included in pack-
age.

After tightening nuts on both brush holders, peen the
serews with a hammer S0 nuts cannot vibrate loose.

SL-6

ELECTRA-GLIDE, SPORTSTER, SERVI-CAR

REPAIRING ARMATURE

If srmature commutator is worn, dirty, out of round
or has high mica insulation between segments, com-
mutator can be turned down in a lathe. Mica should
then be undercut 1/32 in. deep with an undercutting
machine and slots cleaned out to remove dirt or cop-
per dust. If undercutting machine is not available,
undercutting can be accomplished mlshcxo:uy usmg
A hacksaw blade. (See Fig. SE-6,

recesaing mica separators.) Commutator shuuld(hen
be sanded lightly with No. 00 sandpaper to remove
any burrs left from undercutting procedure.

Armature test procedure is described in Section 5E,
or se& Deleo-Remy service bulletin No. 1M-152,

Inspect bushings (Item 21, Fig. 5L-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 bearing (23) in 4-pole
type and replace if worn to excessive looseness.

For additional service and testing procedures, see
Deleo-Remy service bulletin No, 1M-152,

1. Thru-bolt nuts and lockwashers
(1964-65) (2)

2. Starter motor

3. Transmission cover (1904-85 Servi-car)

3A. Transmilssion cover (1966 Servi-cax)

4. Thru-balt (2)

Figure 5L-5. Removing Starter Motor - Servi-car
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Attaching stud nuts and lockwashers (2)
Starter motor

Starter shaft housing

Thru-bolt (2)

g o

Figure 51-8. Removing Starter Mator -
Electra-Glide

. Clamp bolt and lockwasher
. Starter motor and clamp
Staster shait housing

. Thru balt (2)

Figure 5L-7. Removing Starter Motor - Sportster

Revised: 9-66
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REASSEMBLING STARTER MOTOR (Fig. 5L-8 and
5L-8}

Reasseubly (s essontially the reverse of the diszs-
sembly proce The frame and field assembly
ahould bs Gompleted first and checked with test
lamp to make Sure no grounds or open cireuits have
been caused by disasserbly. Note that pale shoes
(L1} are notched on one end to accomodate connec-
tions at fleld coils. It is important that notched ends
be placed at the lead ends of the coils so the pole
shoes can be tightened properly and not drag on the
armature,

Reasseruble remaining parts in reverse order of as-
sembly, Mote that end frames (3 and 4) are notehed
to fit field frame ends. Also note correct lacation of
thru-bolt. insulator sleeve (2) next to field coil con-
nection. Reconnect cables to solenoid switeh and
battery.

PRESTOLITE STARTER MOTOR SERVICE
DISASSEMBLING STARTER MOTOR (Fig. 5L-11)

FRemave thru bolts (1) with washers and lockwashers
(2). Remove commutator end cover (3) holding brush
plate {4) in place if necessary.

NOTE: End cover is marked with a double
line next to the mator terminal. Also brush
holder has 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 (T)
are removed as an assembly. Bearing (7) is a light
press fit on armature shaft and is staked inend
cover (6).

NOTE: To prevent brushes from escaping
holders, insert a spool of slightly larger di-
ameter  than commutator  underneath
brushes when brushes are hall exposed as
armature is withdrawn from 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 connections of the
frame and field assembly, there is no satisfactory
field tesl to determine grounded or shorted field
coils. If field eoils are requived, it is necessary,
due to the method of installing field coils in this as-
sembly, to replace the frame and field assembly. To
test far open field coils, using a test lamp, place one
probe of test light against the frame. Place the
other probe against each of the brushes attached to
the field coils, If test lamp fails to light on one or
both of the brushes, an open cireuit 18 indicated.

SL-T
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ELECTRA GLIDE, SPORTSTER, SERVI-CAR

Thru-bolt (2}

Insulating sleeve
Commulator end frame
Drive end frame
Armature

Frame and field assembly
Pole shoe screw (2)

. Terminal nuts, lockwashers

and insulating washers
Terminal screw

. Bet of field coils with

insulated brush

. Pole shoe (2)
. Brush holder (2)

13.
. Brush holder mounting

16.
17,
18,
19,

20,
. Bushing
2.

Grounded birush

serew (2)

- Brush holder mounting

nut and lockwasher (2)
Brush spring {2)
Insulated brush holder set
Insulator
Grounded brush holder

t

s
Insulated brush

Thrust washer

Figure SL-8. Delco-Remy 2 Pole Starter Motor - Exploded View
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Electrical Starter Motor

1. Thru bolt (2) 18. Grounded brush and holder (1 or 2)

2. Insulating slseve 14. Brush holder mounting screw (2 or 4)
3. Commutaior end frame 15. Brush holder mounting nut and lackwashar
4. Drive end frame 2 or 4)

5. Armature 16. Brush spring (2 or 4)

6. Frame and field assembly 117. Insulated brush holder set

. Pole shoe screw (2 or 4) 18. Insulator

8. Terminal nuts, lockwashers and insulating 19. Grounded brush holder set

washers 20, Insulated brush (1 or 2)

9. Terminal screw 21. Bushing

10. Set of field coily 22. Thrust washer
11. Pole shoe {2 or 4) 23, Ball bearing

12. Brush holder (2 or 4) 24, Bearing retainer

Figure 5L-9. Deleo Remy 4 Pole Starter Motor - Exploded View

Revised: 9-68 5L=BA



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 (9), remove the
terminal and brush assembly from slot in frame and
install new terminal and brush assembly. To re-
place ground brushes (10) attached to the field eoils,
first cut off old brush lead wize where it is attached
to the field coil lead. Thoroughly clean coil lead by
filing off old connection. Insulation on field coil lead
should be removed only as far back as necessary to
make new aolder connection. Using rosin flux, sokler
brusih lead to field coil lead, making certain brush
lead is in the same position =s the original brush

ELECTRA GLIDE, SPORTSTER, SERVI-CAR

lead. Do not averheat brush lead or solder will run
on wire strands and brush lead will no longer be
flexible. Before reassembling motor, check brush
connections for sufficient eleavance from frame and
from armature.

REPAIRING ARMATURE
1 armature copumutator is worn, dirty, out of round
or has high miea insulation between segments, com-
mutator can be turned down in a lathe. Mica should
then be undereut 1/32 in. deep with an undercutting
machine and slots eleaned out to remove dirt or eop-
per dust. If widevcutting machine is not available,
can be i 1y using
a hacksaw blade. Sce Figure SE-6, page 5E-5 for
recessing mica separstors.) Commutator should then
be sanded lightly with No. 00 sandpaper to rémave
any burrs left from undercutting procedure. Arma-
ture test procedure is described in Section BE.
Inspeet commutator end cover bushing. If bushing
is worn, replace complete commutator end caver
assembly. Inspect drive end cover and bearing and
replace begring if worn ta excessive loseness,

REASSEMBLING STARTER MOTOR
Reassembly 1s essentlally the reverse of the disas-
sembly procedure. If brushes (8 and 10} and springs
(B) have been released from holder, use clips or
as shown in Figure 5L-13 to hold them in
place while installing srmature, Note that drive end
of frame is notehed to fit drive end eover. Line up
positioning uatch in the brush holder assembly with
terminal insulator. Line up positioning mark on
commutator end head with motor terminal. Install
thru bolts and replace unit on engine. Reconnect
cables to solenald switch and battery.

. Thru bolt
. Washer and lockwasher (2)

. Brush plate and holder assembly
. Armature

1
2
3. Commutator end cover
4
5
8. Drive end cover

7. Drive end ball bearing

&, Brush spring (4)

9, Terminal and brush assewbly
10. Ground brush (2)

11, Frame and field coll assembly

Figure 5L-11. Prostolite 4-Pale Starter Mator - Exploded View

SL-8B
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ELECTRA GLIDE, SPORTSTER, SERVI-CAR SECTION 5L
ELECTRICAL STARTER MOTOR

TERMINAL
INSULATOR

Figure 5L-12. Positioning Prestolite Starter Figure 5L-13, Using Clamps to Hold
Motor Cover Brushes in Place

Revised: 9-68 SL-8C
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SUN POWER TIMING LIGHT MODEL PTL-45 96715-10A GEAR PULLER

Removes generator drive gear.

26205-65 TIMING MARK VIEW PLUG

Order from Sun Electric Corp., Chicags, 1L 7 ltaelaunplie Jos it

curate ignition timing with
i ight.

strobe timing light
94501-56 CIRCUIT BREAKER WRENCH
Used to tighten eireuit breaker
attaching bolts. 96802-63 BATTERY HYDROMETER — WITH
MPERATURE CORRECTION

s FEATURE

For testing state of charge
of storage batteries. Specific
24575-58A SPARK PLUG WRENCH gravity of clectrolyte can be
corrected for temperature ex-

Fits 14 mm spark plugs. tremes by means of built-in
thermomeoter.

Issued:  B=67 T-1
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INSTRUMENTS D

INSTRUMENTS

SERVICING SPEEDOMETER
GENERAL

Lubricate cable core every 5,000 miles with graphite

Ta lubricate the speedometer drive core or erlacE
a damaged or broken core, proceed as follow:

DUQ-GLIDE AND SERVI-CAR MODEL

Remove instrument panel cover. Remaove two serews
that secure speedometer head to instrument panel
base. Lift speedometer head as far as casing will
permit, and with pliers, lobsen case coupling nut
from speedometer head, Withdraw core from casing,
To free a broken core from casing, disconnect lower
hsd- GouplEIE Tk [rorm. AFeeaccubler Ariva ik T
cated at transmission op Duo-Glide and right axle
on Servi-Car Model., Withdraw core from lower
case end,

SPORTSTER MODEL

Remove headlamp housing (if necessary). With a
pliers remove speedometer case coupling nut from
speedometer head and withdraw core from casing.
To free a broken core from casing, disconnect lawer
case coupling nut from spesdometer drive unit lo-
cated under transmission sprocket cover. Withdraw
core from lower case end,

To fres the specdometer head, remove headlamp
housing from fork (if necessary), disconnect speed-
ometer cable casing as desoribed above. Disconnect
trip odometer adjuster knob from its stem and re-
move mit securing odometer adjuster to panel. Re-
move tWo nuts securing speedometer head, and lift
hiead from its mounting bracket.

To install a speedometer head and drive case,
reverse the order-of disassembly.

Revised: 9-66

Install core in upper end of casing, applying a light
coat of graphite grease to the core as it is inserted
into position. Engage sguared lower end of core in
speedameter drive shaft. Comect case coupling
upper end ta the speedometer head, engaging squared
end of core in speedometer shaft, Be sure to tighten
both case coupling nuts securely,

SERVICING TACHOMETER

GENERAL

Lubricate cable cove every 5,000 miles with graphite
Erease.

To lubrieate the tachometer drive care or replace
a damaged or broken core proceed as follows:

ELECTRA GLIDE AND SPORTSTER

With a pliers remove ease coupling nut from tachom-
eter and withdraw core from casing. To free a
broken core from casing, discomnecl lower case
coupling nut from drive unit located on eireuit
Dbreaker cover or magneto. Withdraw core from
lower case ead.

To free ead, cal
casing as st s Hemove two mits secur-
Ing tachometer head, awd lift head from its mounting
bracket.

To install a tachometer head and drive case, re-
verse the order of disassembly.

Install core In upper end of casing, applying a light
coat of graphite grease to the core as it is inserted
into position. Engage squared lawer end of core in
drive shaft. Comnect case coupling upper end to the
head, engaging squared end of core in ahaft, Be sure
to tighten both case coupling muts securely.









The parts list below shows quantity for both sides,
but | just need for one side: 1- roller pin and 2- rollers.

1. End screw (2) 4. Roller pin (2 T. Control coil set screw {2) 10. Coll (2)
3. ing (2) 8. Control wire (2) 11. Handlebar

3. Grn i2) ] 9. Coil end plug (2)
Figure following name of part indicates quantity necessary for one complete assembly.




