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FOREWORD

This service and repair manual has been prepared with two purposes in mind. First, it will acquaint the reader with
the construction of the Golf Car and assist him in performing basic maintenance and repair. Secondly, it will
introduce to the professional Golf Car mechanic the latest field-tested and factory-approved major repair methods.
We sincerely believe that this manual will make your association with Columbia products more pleasant and

profitable,

HOW TO USE YOUR
SERVICE MANUAL

Your Service Manual is arranged for quick, easy
reference. This manual is divided into numbered sections
entitled “Product,” “Chassis,” "Engine,” “Transmis-
sion” and “Electrical.” Sections are then divided into
subsections. The Engine Section, for example, is com-
prised of "General,” "Cylinder,” “Crankcase” and “Fuel
System"” sub-sections.

Use this manual as follows:

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

2. Page number is listed across frem subject.

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

4. Information is presented in a definite order as fol-
lows:

Minor adjustments

Minor maintenance or repair
Complete disassembly
Cleaning

Major maintenance or repair
Assembly

In figure legends the number following a name of a
parnt indicates the quantity necessaryforonecomplete
assembly.

All information for servicing a part should be read
betore repair work is started to avoid needless disas-
sembly.

SERVICE BULLETINS

In addition to the information given in this Service
Manual, Service Bulletins are issued to authorized
Dealers from time to time, which cover interim engi-
neering changes and supplementary information.
Service Bulletins should be consulted for complete
information on the models covered by this manual.

USE GENUINE
REPLACEMENT PARTS

To insure a satisfactory and lasting repair job, follow
the manualinstructions carefuily and use onty genuine
Columbia replacement parts.

This is your insurance that the parts you are using
will fit right, operate properly and last longer. When you
use genuine Coiumbia parts you use the hest.



WARNINGS AND CAUTIONS

Statements in this manua! preceded by the follow-
ing words are of special significance.

| WARNING I

Means there is the possibitity of personal injury
to yourself or others.

E CAUTION

Means there is the possibility of damage to the
vehicle.

We recommend that you take special notice of
these statements. Read them carefully before pro-
ceeding with repair or service.

The following precautions are of extreme impor-
tance. These and other precautions appear throughout

this manual.
| WARNING I

Gasoline is extremely flammable and highly
explosive. Always turn off engine and do not
smoke or allow open flame or sparks when
vefueling or servicing the vehicle,

§ caurion |

P Ay

Turn off ignition and disconnect the battery
leads whenever servicing the engine or elec-
trical systems.

WARNING

i

Brake fluid can cause irritation of eyes and skin
and may he harmful if swallowed. If fluid is
swallowed, induce vomiting by administering
two tablespoons of salt in a glass of warm water,
Call a doctor. In case of contact with skin or
eyes, flush with plenty of water. Get medical
attention for eyes. KEEP BRAKE FLUID QUT
OF THE REACH OF CHILDREWN!

| WARNING I

Batteries containn sulfuric acid. Avoid contact
with skin, eyes, or clothing.

ANTIDOTE - External ~ Flush with water.

' Internal — Drink large guantities
of milk or water followed by
milk of magnesia, vegetable oil,
or beaten eggs. Call doctor
immediately.

Eyes — Flush with water and get
immediate medical attention,

Batteries produce explosive hydrogen gas at all
times, especially when being charged. Keep cig-
arettes, open flame, and sparks away from the
battery at all times. Ventilate area when charg-
ing battery. Always protect hands and eyes with
shield or gogoles when working near a battery or
acid. KEEP BATTERIES AND ACID OUT OF
THE REACH OF CHILDREN!

| WARNING I

Observe warning cautions given on labels of
cleaning compounds to prevent personal injury
or damage to your vehicle.

Revised: 7/79
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SPECIFICATIONS, GASOLINE CAR

GENERAL FEATURES

Models:

Turning Radius

Model D
Tiller o o v v i v s e v s s
Steering ... .. i i i i e
Model DC (1968 and earlier)
Tiller .., .. 8 ft. 11 in, {optional 5 ft. 10 in.)

D Golf Car — 3 wheel
DF Personnel Carrier — 3 wheel
DC Utilicar — 3 wheel
D4 Golf Car — 4 wheel
Automatic Transmission with Reverse
Governed Speed Adjustable up to 15 MPH

Model DC (1969-1972)

GENERAL

9ft.4in. (2.8 m)
7it. 1in. {2.1m)

Tiller .. ... 10 ft. 10 in. {optional 7 ft. 9 in.)
Steering Wheel . . ... ..... . 8 ft. 7 in.
Model D4 (1972 and later} . .. ...... 10 ft, 4 in.
Dimensicns
Ground
Wheel O.A, |Clear-
Model*| Base |Length|Width |Height| ance |[Weight
Year | (in.) (in.) | (in,) | (in,) (in.} | {Ibs.)
DC
1963- | 595 92,0 |42.25 | 36,0 4.6 660
65
DC
1966- | 60.5 93.5 |42.25 | 38.0 5.0 755
68
DC
oY | 70.5 | 98.5 |45.25 [38.0 | 5.0 | 760
1972
42.5
D 36 —
1983~ | 59.5 92.5 145.25 4.6 624
66 14965
oniy
D
1967~ | 60.5 91.0 (46.0 (40.25 4.5 694
6
D
1977
and 60,5 51.0 145,25 | 47.0 4.5 683
Later
D4
1972- | 67.0 1 102.0 (45.2 |432.0 4.5 821
T8
D4
1997
and §7.0 | 102.0 |45.25 [47.0 4.0 821
Later

CAPACITIES
Fuel Tank

Front mounted
metal tank - 4,45 Gal. {U.5.} Fuel Mixture - 18.93 It.
Rear mounted
plastic tank - 8.50 Gal, {(U.S.} Fuel Mixture - 32.19 1t
Transmission - 12 oz. Trans. Lube - 354.8 ¢
{iear Box - 12 oz. Trans. Lube - 354.8 ¢
Differential
1963-65 - 20 oz. Trans. Lube - 591.4 ¢¢
1966-67 - 16 oz. Trans. Lube - 473.1 cc
1968-72 - 40 oz. Trans, Lube - 1182.8 ¢c
1973-76 - 32 oz. Trans, Lube - 946.2 cc
1977-78 All-Aluminum - 24 oz. Trans. Lube - 709.7 cc
Late 1978 and Later - 24 oz. Trans. Lube

ENGINE
Model Designation Letter . ... . ..., ... ..... D
Tvpe of Engine .. ...... 2 Cycle-Loop Scavenged
1 Cylinder Reed Valve Intake
BOre . vt it e e e e e 2.75 in, {69.8 MM)
Stroke ., .. ..o e e 2.50 in, {63.5 MM)
Pjston Displacement ,.... 14.85 cu. in. (245.8 CC)
Compression Ratio Low Compr. High Compr.
Full Stroke . ..... 66tol 95t01
Aflter Port Closing. . 5.5t i T4 tol
Spark Plug —
Type D, DF ., ..... H-D #3 H-D #5-6
Type DC ........ H-D #2 or #5 H-D #5-6
NOTE

High compression head used on all 1971 and
later DC engines and 1971 and later Model D
engines above Serial No. 13000,

ENGINE FUEL AND LUBRICATION

GOLF CAR MODEL D AND 1965-1972 MODEL DC:
Use Harley-Davidson Golf Car Lubricant for smokeless,
clean, trouble-free operation. Mix 1.5 oz. per U.S. gallon
of gasoline. If necessary to temporarily use other than
prescribed oil, use 2-1/2 oz. non-detergent S.A . E. 40 oil
per gallon of gasoline. Use only “Regular” grade
gasoline,

1965 to 1968 UTILICAR MODEIL DC ANIY MODEL
DF: Mix 5 oz. of Harley-Davidson two-cycle oil to 1 U.S.
gallon of gasoline. If necessary to use other oil, use non-
detergent S.AE. 40.

iy

| CAUTION

Do not switch brands indiscrimately because some oils in-
teract chemically when mixed. Use of inferior oils or non-
detergent oils can damage the engine and void warranty

protection.
NOTE

Tank cap on steel tank has an oil measuring cup which

holds 2-1/2 liquid ounces, Add one full cup for every 1.6
gallons of fuel

1-1



Steel fuel tank holds 5 U.8, gallons. Polyethylene fuel
tank holds 8.5 (1,8, gallons. Use only "Regular' grade
gasoline, Thoroughly pre-mix o0il with gasoline in
separate container before placing in golf car tank,

TRANSMISSION, REVERSE UNIT AND DIFFEREN-
TIAL LUBRICATION,

Use Harley-Davidson Transmission Lubricant in
quantities recommended.

CHARSSIS LUBRICATION
Use bearing grease for all bearings unless other lubri-
cants are specifically recommended.

MODEL IDENTIFICATION — 1980
The letters JO in VIN indicate 1930 models.

The golf ear Vehicle [dentification Number (V.L.N.}
is located at rear of engine on frame cross brace.
The engine sertal number is located on engine crank-
case.

Model Serial
Letters No. No. Mir Year
D4 C 10000 H g
and up Harley-
{5 digits} | Davidson {1978)
IMPORTANT: Always give these numbers

when ordering parts or making inquiries about
your golf car.

RATIOS: Forward and Reverse
Gear
Ratios Differ-
Model Gear ential
Year Engine to Case To
Trans- {Inter- Rear Overall
mission nal) Wheels Ratios
Min. | Max. Min, |Max.
1963-66 41 Teeth
D 20 Teeth
1,351 3.92 2,05 5.17 114.3 |41,5
1965-68 31 Teeth
DF 24 Teeth
DC 1,35 3.92 1.3 5,17 (9,07 (26,35
1967 and
Later D
1969.
1992 DC [1.,17 3.39 None 12.25 (14,3 [41.5
1972 and
Later D-4

POWER TRANSMISSION

Automatic variable-pitch V-belt transmission. Drive
ratio infinitely variable between maximum and mini-
mum overall ratios, Gear hox used for reverse on
DC models to 1968, and 1966 and earlier D models.
Engine operates in reverse on 1967 and later D, D4
and 1968-1972 DC models.

1-2

BRAKE

D,D4 ....Disc brake cn drive shaft mechanically
operated. Brake pedal incorporates
ratchet lock for parking, with automatic
releage controlled by accelerator pedal,

D¥, DC . Expanding shoe brakes inside rear wheel

brake drums mechanically or hydrauli-
cally operated. Mechanical brake pedal
incorporates ratchet lock for parking,
with automatic release controlled by ac-
celerator pedal. Hydraulic type brake
system incorporates a cable operated
parking brake.

ELECTRICAL EQUIPMENT

Starter-generator, coil ignition, 12 volt lead storage
battery.

TIRES
Air Pressure
Madel Size (Front and Rear)
8.50x 38
D, D4 950 % 8 18 lbs.
570 x 8 25 1lbs.
DF, DC 9,50 x 8 12 Ibs.

CONTROLS AND OPERATION

CONTROLS (Refer to figures 1A, 1A-2, 14-3, 1A-4,
1A-5, 1A-6 and 1A-7.)

Simple controls make it easy to operate the Harley-
Davidson Golf Car. To drive, move shift lever to *'For-
ward” position, turn on the key switch and depress the
accelerator with right foot. Depress brake pedal with left
foot to stop. To back up, move shift lever to “Reverse”
position, Choke is used for starting cold engine only.

1. KEY SWITCH

The switch requires key to operate and locks in
“"OFF" position when key is removed. Turn to right
to "ON" (ignition) position to run car.

Fipure 1A-1, Controls - 1963-66 Model D



2, FORWARD-REVERSE LEVER OR SWITCH

Move to “Forward™ position to go ahead or to “*Reverse”
position to back up. DO NOT MOVE LEVER UNLESS
CAR AND ENGINE ARE STOPPED!! Keep shift lever
in “Forward’ position while car is parked or stored.

3. ACCELERATOR

Accelerator pedal starts the engine automatically
when pedal is depressed, and further movement op-
erates car at desired speed. Engine stops when
pedal is released,

Figure 1A-2. Controls - 1968 and Later Model D

Figure 1A-3. Controls - 1983-65 Model DC, DF

4. BRAKE

Depress pedal to operate brake. To lock brake for parking
{except 1966 and later Model DC) depress pedal and tilt
forward. Brake automatically releases when accelerator
pedal is depressed or by toeing brake pedal and tilting
rearward.

Figure 1A-4, Controls - 1966-68 Model DC

5. CHOKE
Use choke button on panel when starting a cold en-

gine, Pull button outward to choke and move inward
gradually as engine warms up.

6. STEERING TILLER OR STEERING WHEEL

7. FUEL GAGE

8. HORN BUTTON

Press button to aperate horn.

9. DIRECTION SEGNAL SWITCH AND PILOT LAMP
{ACCESSORY)

Center position "OFFY, Left position operates left
front and rear lamps. Right position operates right
front and rear lamps.

10, HEADLAMP SWITCH

Down position "OFF", Up position "ON".

11. PARKING BRAKE
Pull handle back to apply parking brake, Depress
handle button on pull type control to release brake.

On lever type control move lever inward to release
brake.

12. SPEEDOMETER

1-3



Figure 1A-5, Controls ~ 1967-68 Model DC

1-4

Figure 1A-8., Controls - 1969-1872 Model DC

Figure 1A-7. Contrels - Late 1872
and Later Model D4

DRIVING TIPS

Harley-Davidson Golf Cars are for golf play only and its
use on other than designated golf car paths is hazardous.

Harley-Davidson Golf Cars are designed to carry the
maximum limit of twe people (driver and one passenger)
and their golf equipment. See vehicle specifications for
load weight capacity. DO NOT EXCEED MAXIMUM
LOAD WEIGHT CAPACITY!

Vehicle stability is iinpaired and vehicle can overturn if
not drive straight up and down hills and inclines.

Vehicle stability is impaired and vehicle can overturn if
not driven slowly when making turns or backing up. DO
NOT MAKE TURNS ON HILLS OR INCLINES!

Do not use accelerator to hold car on an ineline - use the
brake.

Personal injury may result if arms, legs or entire body are
not kept inside vehicle while it is moving.

Make sure key is in position for desired direction of travel
before depressing accelerator. DO NOT REVERSE
DIRECTION OF CAR WHILE MOVING,

Before leaving your seat, bring vehicle to a complete stop,
lock the parking brake to prevent vehicle from moving. If
vehicle {5 to be teft unattended, turn key to “OFF"" posi-
tion, remove key and lock the brake.



SERVICE

IMPORTANT: Adequate preventive maintenance,
which is conscientiously applied at regular intervals,
isthe best guarantee for keeping the Harley-Davidson
Gasoline Car in good operating condition, so that it
will give economical and dependable service. Itisin
the best interest of both the car owner and serv-
icing dealer to carefully follow the service proce-
dures recommended in this section.

SERVICING A NEW GASOLINE CAR

PRE-DELIVERY INSPECTION

Before a new car is put into operation, make a pre-

delivery inspection and service check to see that

car 18 in good coperating condition. Again, after
30 days, make another check to be sure that car re-

-mains in good operating condition and to uncover any

minor misadjustments or conditions in the early
stages before any serious trouble can develop.

Recommended new car service and inspection check
operations, which should be performed by the Harley-
Davidson Gasoline Car dealer, are shown in the
INITIAL SERVICE CHART below.

All operations are fully described in sections per-
taining to particular part of car. See TABLE OF
CONTENTS f{for location and detailed description.

INITIAL SERVICE CHART

STEERING WHEEL - install with front wheels
traight ahead, install steering wheel with one spoke at
bottom.

BAG RACK - install and fully secure rack ends with
bolts and lockwashers.

SEAT - mount seat backs at preferred height, check
and secure mounting bolts and seat cushion studs.

BRAKE - inspect brake actuation and parking brake
locking. Brake should tock in upper most ratehet tooth
for extended service life.

BRAKE CALIPER - inspect mounting and caliper to
disc side clearance.

BRAKE PEDAL - inspect mount, ratchet assembly at-
tachment, and ratchet stop bolt.

BRAKE RATCHET AND PAWL - check material
hardness with file, pieces should produce a high pitch
ring without being damaged.

FRONT WHEEL - inspect for proper attchment on
axle shaft and presence of axle shaft keys.

REAR WHEEL - inspect for secure attachment on
axle shaft and presence of axle shaft keys.

ALL WHEELS - (3 or 4) inspect for properly torqued
lug nuts,

TIRES - deflate tires to 18 PSI for proper inflation.

FUEL - fill fue} tank with sufficient fuel for delivery,
mix gas and oil at a ratio of 3 oz, oil per gallon of
gasoline (break-in mixture only).

FUEL LINES AND FITTINGS - check for proper
routing and clearance with exhaust pipe and other
vehicle components {fittings and lines must not show
leakage|.

THROTTLE - check for smooth operation, throttle
plate fully cpen only with pedal depressed to floor-
board.

CHOKE - check for smooth operation and full travel.
CARBURETOR - check adjustment.

GENERATOR AND REGULATOR - check system
operation,

CIRCUIT BREAKER - check point gap. unit opera-
tion, and ignition timing.

ACCELERATOR PEDAL - inspect for secure moun-
ting.

SPEED - set at 3000 rpm governed full speed.

TIGHTNESS OF ALL NUTS, BOLTS AND
SCREWS, specificalty:

—cylinder head bolts

—carburetor mounting

—engine mounting

—transmission mounting

—axles

—exhaust system and clamps

—ignition switch

DRIVING AND SAFETY SUGGESTIONS - check
that driving techniques and safety suggestions found
in Dealer Operating Manual were explained to
customer.

WARNING LABELS - check that al}l vehicle warning
and operating labels are attached.

OWNER'S MANUAL - check that vehicle is delivered
to customer with Owner's Manual.

WARRANTY - check that terms and conditions of war-
ranty were explained to customer,
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REGULAR SERVICE INTERVALS

The following chart outlines recommended maintenance and lubrication
service operations to be performed regularly after new car checks
have been made. Refer io following illustrations when using the chart,

REGULAR SERVICE CHART
Figure Figure
Service Index Index
[nterval No. Service Na. Lubrication
Fach time 2 Inspect air ¢leaner. Clean or replace as
fuel tank NECeSSAry.
is filled See monthly air cleaner service
below. Check and il necessary, clean
debris from cylinder head fins and
air shroud intake,
Each Month 1 Check electrolyte level in battery 6 Qil carburetor throttile lever and
- clean top and terminals, choke lever swivel blocks.
2 Flush plastic foam type air filter 23 Check hydraulic brake fluid level
element in solvent - dry thor- {Model DC)
oughly, re-oil with SAE No. 10
and squeezZe out excess. T il governor shalt and linkage 1366
& earlier (D, DF)
2A 0il bath type air cleaner - flush
in solvent, refill with SAE No. 30 8 (il brake, throttle and choke con-,
to level mark. trol cable coll ends.
14 Adjust brake shoes. g Qil starter cut-out switch roller
(1966 & earlier}
3 Check tire pressure, {(See
"Specifications,” Section 1A)
Perform above monthly service operations and the following:
Every 6 25 Check starter-generator belt tension. 16 il body hinge,
months (1967-68 D)
Grease fork sides,
(For golf car { 18 Clean and gap electrodes ( new 24
use, before plug is recommended for hard
each season service) '
and at mid- !
season) }
2B Dry type {Tri-phase) air cleaner - remove dirt from element
by tapping or use compressed air - inspect for clogging or
damape, Check tightness of all nuts, bolts and fasteners,
1 |
Perform above monthly and 6 month service operations and the following:
Every Year 17 Check circuit breaker contact 4 Qil battery terminal felts.
{For golf car point condition and adjust gap
use, each to .020 - .022 in. 17 il circuit breaker felt.
season) Check ignition timing,
7 Check governor wheel alignment 10 Check lubricant in axle differential
(1866 & earlier) housing.
26 Inspect Starter-Generator brushes. 11 Check lubricant in reversing unit
{1967 and later) (1966 & earlier).
15 Adjust tiller chain or steering slider 12 Check lubricant in transmission drive
block to eliminate iree play at tiller (engine} unit.
handle (do not over-tighten) or check
steering wheel play and adjust if 29 Grease front suspension (6 fittings).
necessary. Grease axle support arms,
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REGULAR SERVICE CHART (CONT)

Figure Figure
Service Index Index
Interval No. Service No. Lubrication
20 Adjust low speed mixture. 5 Grease disc brake shoe operating cam.
20 Adjust idle speed. 13 Grease transmission rear driving
flange nylon rollers.
21 Adjust governor 22 Grease drive shaft spline {1966).
14 il brake and accelerator pedal
bearings. Oil brake linkage {DF,
DC)
14 Grease accelerator micro-switch
plunger. If it has no protective boot.
15 0Oil steering chain.
28 Clean steering slider block and chan-
nel. Lubricate with dry lubricant.
30 Check steering gear lubricant level.
Every 2 27 Disassemble and inspect 1966 &
Years earlier Dyna-start brushes and com-
mutator.
Storage Aspirate oil into engine (See
{extended engine, Section 3A}
off-season Drain fuel.
storage) Charge battery if necessary every 8

10 10 weeks.
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1963-66 GOLF CAR
MODELD

24

19

1966-67 UTILICAR
MODEL DC

23 13 22
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Figure 1B-8. Lubrication and Service Chart




1967-1968
MODELS

Figure 1B-8A, Lubrication and Service Chart




1969 -70 MODELS
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Figure 1B~8B. Lubrication and Service Chart




1971 to 1974 MODEL D,
1972 to 1974 MODEL D4

Figure 1B-8C. Lubrication and Service Chart




1975 AND LATER MODEL D

21 3

15
30

BATTERY — 1980 & Later

Figure 1B-8D.

Lubrication and Service Chart




LOCATING TROUBLES

Your Harley-Davidson Gascline Car will operate a occur. The check list includes the difficulty, proba-
long time without repairs if it is given proper care ble causes and suggested checks to make. The pro-
and maintenance. The following check list will be cedures used in making these checks can be found in
helpful in locating operating difficulties should they - the sections of the service manual referred to.

TROUBLE LOCATION CHART

SYMPTOM AND CAUSE

REFER TO SECTION

ENGINE STARTS HARD

1. Spark plug partially fouled or in poor condition, 3 SPARK PLUGS
2. Circuit breaker points out of adjustment, or ignition timing 5% CIRCUIT BREAKER
incorrect.
3. Loose wire connection at coil or circuit breaker. 5 CIRCUIT BREAKER
4. Defective ignition coil. 5 IGNITION COIL
5. Defective condenser. 5 CIRCUIT BREAKER
6. Poor cylinder compression. 3 CYLINDER
7. Water or dirt in fuel system and/or carburetor. 3 FUEL SYSTEM
8. Carburetor not adjusted correctly or dirty. 3 FUEL SYSTEM
ENGINE STARTS BUT RUNS IRREGULARLY OR MISSES
1. Spark plug partially fouled or in poor condition. 3 SPARK PLUGS
2. Spark plug gap too close. 5 SPARK PLUGS
3. Circuit breaker points out of adjustment or in need of cleaning. 2 CIRCUIT BREAKER
4. Condenser connections loose. § CIRCUIT BREAKER
5. Defective ignition coil. 5 IGNITION COIL
6. Defective condenser. 5 CIRCUIT BREAKER
7. Intermittent short eircuit due to damaged wiring insulation in high 5 IGNITION COIL
tension circuit,
8. Loose wire connections at coil or circuit breaker. 5 IGNITION COIL
§ CIRCUIT BREAKER
9, Water or dirt in carburetor. 3 FUEL SYSTEM
10, Water or dirt in fuel system. 3 FUEL SYSTEM
11. Gasoline tank cap vent plugged, and tank air bound. 3 FUEL SYSTEM
12. Carburetor impioperly adjusted, 3 FUEL SYSTEM
13. Improper gas and oil mixture. 1 SERVICE
ENGINE FAILS TO START
1, Gasoline tank empty. 1 SERVICE
2. Gasoline line or filter clogged. 3 FUEL SYSTEM
3. Fouled spark plug. o SPARK PLUGS
4. Cireuit breaker points badly out of adjustment. 5 CIRCUIT BREAKER
5. Loose wire connection at coil or circuit breaker. 5 IGNITION COIL
5 CIRCUIT BREAKER
6. Engine flooded with gascline as a result of overchoking, 1 CONTROLS AND OPERATION
7. Defective ignition coil. 3 IGNITION COIL
8. Defective condenser. 5 CIRCUIT BREAKER
9. Starter-Gemnerator drive beit slipping (1967 and later). 5 STARTER-GENERATOR
STARTER FAILS TO OPERATE
1, Starter-cut-out switch incorrectly adjusted. 3 STARTER-GENERATOR
2. Starting control circuit not operating, 5 STARTER-GENERATOR
3. Starter-generator defective. 5 STARTER-GENERATOR
4. Starter-solencid defective (not closing) 3 STARTER-GENERATOR




TROUBLE LOCATION CHART (CONT)

SYMPTOM AND CAUSE

REFER TO SECTION

STARTER CPERATES WITH KEY SWITCH OFF

1. Starter solenpid diode shorted,

2. Starter solenoid defective {contacts stuck closed).

5 SWITCHES, 5E STARTER-
GENERATOR
5 SWITCHES

SPARK PLUG FOULS REPEATEDLY

1. The wrong type of spark plug for the kind of service or for type
engine. Unsuitable gasoline or wrong fuel mixture.
2. lgnition timing incorreet,

3 SPARK PLUGS
1 SPECIFICATIONS
3 CIRCUIT BREAKER

ENGINE OVERHEATS

1. Not enough oil used in gasoline mixture, 1 SERVICE

2. 01l and gasoline not mixed thoroughly. 1 SERVICE

3. Exhaust port or pipe partially blocked by carbon. 3 CYLINDER

4, Ignition timing too late or too early. 5 CIRCUIT BREAKER
ENGINE DETONATES

1. Unsuitable fuel. 1 SERVICE

2. Heavy deposit of carbon on piston head and in ecomhbustion chamber. 3 CYLINDER

J. Spark plug of the wrong heat range for the type of service invoived, 5 BSPARK PLUGS

4. Defective spark plug. 5 SPARK PLUGS
ENGINE PREIGNITES

1. Excessive carbon depusit on piston head, or in combustion chamber. | 3 CYLINDER

2. Too hot a gpark plug for the kind of service, or type of engine. 5 SPARK PLUGS

3. Unsuitable fuel, 1 SERVICE

4. Not enough oil used in gasoline mixture. 1 BSERVICE

ENGINE SHOWS LOSS. OF POWER

1. Exhaust ports muffler or pipe in need of cleaning.

2. Air cleaner blocked - clean or replace element,

3. Circuit breaker points out of adjustment or timed
incorrectly.

3 CYLINDER
CIRCUIT BREAKER

STARTER-GENERATOR DOES NOT CHARGE BATTERY

Loose or broken wire in starter-geénerator circuit.

Grounded or shorted coil.

Open circuit coil.

. Brushes worn or commutator dirty,

. Defective control box (1963-66).

. Drive belt slipping (1967 and later)

. Defective resistor or incorrect resistor adjustment (1967-68).
Defective repgulator {1969 and later)}

0O =Y T en b= Lo DD =

5 STARTER-GENERATOR
5 STARTER-GENERATOR
5 S8TARTER-GENERATOR
5 STARTER-GENERATOR
3 CONTROL BOX

5 STARTER-GENERATOR
5 STARTER-GENERATOR
5 REGULATOR

CARBURETOR FLOODS

1, Inlet valve and/or valve seat dirty, worn or damaged,
2. Diaphragms or check valve leaking.

3 FUEL SYSTEM
3 FUEL SYSTEM

TRANSMISSION DOES NOT ENGAGE OR DISENGAGE SMOOTHLY

1, Front floating {outer) flange mechanism dirty. 4 CLUTCH

2. Defective drive belt. 4 CLUTCH
BRAXES DO NOT HOLD NORMALLY

1. Brake improperly adjusted. 2 BRAKE

2. Brake controls binding as result of improper lubrication or damage. 2 BRAKE

3. Brake linings badly worn. 2 BRAKE

4. Low on brake fluid. 2 BRAKE

1-14




TROUBLE LOCATION CHART {(CONT)

SYMPTOM AND CAUSE

REFER TQ SECTION

EXCESSIVE VIBRATION

. Engine mounting bolts loose.
Engine rubber mounts damaged,
. Misaligned exhaust system.

. Loose driveshaft mounting bolts.
. Damaged belt,

. Tight universal joints {1966),

N W CO BD e

Lo L A ]

ENGINE - GENERAL
ENGINE - GENERAL
CYLINDER
COUPLING

CLUTCH

COUPLING

When an engine is not operating praoperly, the trouble in many cases is mistakenly attributed
te the coil, condenser or points when actually the spark plug is at fault. Remove the spark
plug from the cylinder head and clean and regap the electrodes as described in "Spark Plugs",

Section 5.
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TORGUE REQUIREMENTS
GENERAL FASTENER TIGHTENING SPECIFICATIONS

Torque to the values given in this table unless specified otherwise below. Torque figures are in ft.-1bs.

FINE
OR TENSILE _— "
COURSE b:;::,?:mn STRENGTH MATERIAL SCREW, STUD, OR BOLT SHANK SIZE CR DIAMETER
THREAD MINIMUM
FASTENER 2 1 4 i [ [ 10 1/4 5706 3R 4B 1y @8 SR 34 1B 1
T A E. Low
"f'_;rd-;m' :"5020 Carbon [ 11 19 U 45 &6 3 | 1sp | 20 10
T Sueel
CAP SCREW STEEL
Medum
5 A.E 2 100, 000
Q STEEL P.5.1 Carban 1 7 0 | 41 89 | 103 | w45 ] 234 | 372 551
e Neel
CAP SCREW
AST.M A-44
5 AE §
CAP SCREW STEEL ] b ] 1 30 5 110 150 250 kR 582
Medlam
A_ET M I54BB Carbon
STEEL ':i'sofo Stael
C AP SCREW e or Law
! Alloy
@ Eeat 100 2 [ 38§ P SIS 80
A.5T.M. A-325 Treated
CAP SCREW -
ABT.M. Low Alloy
12%, 000
A-354-BC P 51 | o7 Med Cart, 1t 20 LY} 54 81 ] 1o | 167 | 269 | 427 B4d
BTEEL s Tuanc hed
CAP SCREW Tempered
m._g'arboﬂ
EAE & Seel
STEEL 133, qpg | Guenched
CAP SCREW P51 Ttm%erﬂd 12.5 { 4 %] 89 | 108 | a50 | 208 | 350 | 530 825
"~ . . Larbon
5AE T I lley, guenched
Y. STEEL Tempered
CAP SCREW ‘Bnl.l Threaded
Iy 3 ar ]
* s&"l:gﬁ: 1260, 000 mﬁ'fﬂ.a 13 {16 | 15 | s | wes |zes | wme | sm | we3
CAP SCREW Tempered
Med. Carbon
A-354-BD. 150, 200 Allay 5% 1
@ I AR Oenebed 50 39 | 198 | 210 | te4 | TOR | 107
AP Ew Tepered

SPECIFIC FASTENER TIGHTENING SPECIFICATIONS

DIFFERENTIAL ~ 1976 and EARLIER

TORQUES

Ring Gear

Mounting Bolts , , ... .... 45 ft.-1bs. {6.3 kgm)
Pinion Nut.....,..,. 50-70 ft.-1bs. (7.0-9.8 kgm)
Bearing Cap Bolts ., ..... 45 ft.-1bs. (6.3 kgm)
Differential Cover Bolts 20 ft.-lbs. (2.8 kgm)
AxleNut . ......... . 50 ft.-1bs. (7.0 kgm}

DIFFERENTIAL — 1977 and LATER

Ring Gear
Mounting Baolts . . .
Axle Housing
Mounting Bolts . . . .
Axle Nut

. 35-40 ft.-1bs, (4.9-5.6 kem)

60-65 ft,-1bs, (8.4-9.1 kgm)
100 ft.-1bs. (14 kgm)

SPARK PLUGS

Cylinder Head

Mounting Bolts .. .. ... 17-21ft.-lbs.(7.4-3.0 kgm)

Axle Hub

Mounting Bofts , , ., 35-40 ft.-1bs, (4.9-5.6 kgm)
Differential

Cover Bolts , , .. .. 15-18 ft.-1bs, (2.1-2.5 kgm)
Crankcase Bolts. ... ... . 911 ft.-lbs. {1.3-1.5 kgm)

STEERING ARM BALL JOINT

CASTLE NUT ..... 25-28 ft.-1bs. (3.5-3.9 kgm)

STARTER-GENERATOR -PULLEY NUT

Siba ... ..
Bosch........
Hitachi ,....

. 50 ft.-1bs. (7.0 kgm}
......... 30 ft.-1bs. {4.2 kgm)
. 70 ft.-1bs. {9.8 kem)

15 ft.-1bs, (2.1 kgm}

COMMON CONVERSION FACTORS

02957 x ounces
7.2 X kgm

0.14 x ft.-1bs,
26.3 x ounces
0.035 x grams
0.45 x pounds
2.2 x kilogram

Weonronomod oy

litres
ft.-1bs,
ke
grams
gunces
kilograms
pounds
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METRIC CONVERSION TABLE

MILLIMETERS to INCHES INCHES to MILLIMETERS
(MM x 25.40 = inches) {inches x 0.03937 = MM)

MM IN |MM IN | MM IN | MM inN iN MM IN MM IN MM | IN MM
0039125 9842\ 58 2283 91 3.682| [.oD 025 6 15240 1'%, 49.21| 3% 8414
2 0078 | 26 1.024| 59 2323 92 3622|002 051| % 15875|2 50.80| 3% 8572
3 .onms8y 27 1.063| 60 2.362( 93 3661 |.003 O076| G 17462 |24 52.39| 34 8636
4 0157|228 1.102| 81 2401] 94 3701|004 102 7 17.780| 21 53.34|3 X 813
5 019729 1.'I421I 62 2441 95 3.740( (005 127 | X 19.050| 2% 53.97| 3% 8890
6 .0236| 30 1.181: 63 2480/ 96 3.779( |.006 .152| 8 20.320|2% 56.56: 3% 90.49
F.0275 | 31 1.220 64 2519| 97 3819 |.007 178 | X 20638 2.2 55.835._ 36 9144
B 0315 32 'I.ZGOI 65 2559 98 3.858/ |.00B 203 | X 2222524 57.15| 3% 9207
8 03% 33 1.299| 66 2598| 929 3.897 |.009 229 | 8 22.860 |_ 23 5842 2'%. 93.66

1 0394 | 34 1.333| 67 2.638| 100 3.937| 1.010 2541 % 23.812| 2%, 58.74| 3.7 93.98

2 0787 | 35 1.378| 68 2.677| 101 3976 | X 397101 2040 |[2X 6032 34 9525

3 L1181 36 1.417) 69 2.716] 102 4.016 |.020 508 14 2699 |24 6096|338 9652

4 1575 37 1.456| 70 2.756) 103 4.055| | .030 J62l11 2794 | 2% 6191 3'M4 B6.84

L .1968 | 38 1.496| N1 27951 104 4.094 K J94 1% 2857 |2X% 6350| 3% 9842

6 2362 | 39 1.535| 72 2834 108 4.134| |.040 1016 | 1% 30.16 | 2% 65.09| 3.9 99.06

7 2756 | 40 1.579| 73 2874 106 4.373| |.080 1.270|1.2 3048 | 26 66.04] 3%: 10001

8 231495 41 1.614, 74 2913 107 4.212| | 060 15624 1% 3175 | 2% 6667 4 101.6

9 3543 | 42 1653 75 2953 108  4.252 A 168813 3302 | 2'% 58.26[ 4 Xy 102.19

10 39371 43 1 .593i 76 2.992| 109 4,291 |.070 1.778 | 1% 33.34 | 2.7 58.53!. 4.1 104.14

11 4331 44 1 .732;! 77 3.031| 110 4.331] [.080 2.032|1% 3492 | 2% 6985 4% 1104.77

12 47240 45 17720 78 3071 111 4370 | 090 2286|14 3556 |28 71.12| 4% 106.36

13 5118} 46 1.311i 79 3910 112 4409 |1 2540 1% 3651 | 2'% 71.44| 4.2 106.68

14 5512, 47 ].850' 80 3.149) 113  4.449 I4 ¥ 317541 3810 | 2X 73.02| 4% 10795

15 5905 | 48 1.890| 81 3.189' 114 4488 | X 4762 |14 3969 |29 7366 43 109.22

16 6299 | 49 1.929| 82 3.228| 116 4.527! 2 5.080|1.6 40.64 | 2% 74.61| 4% 109.54

17 6693 | 50 1.968| 83 3.268| 116 4.567 e 6.350 1% 4127 3 76,201 4 % 11112

18 7086 | 51 2.008] g4 3.307| 117 4606] |.3 7.620 | 1'%, 4286 34 77.79 | 44 111.76

19 7480 | 52 2.047| 85 3.346| 118 4645( ) % 7.938 (1.7 4318 | 3.1 7874, 4 1121

20 7874 53 2.086| 86 3.386| 119 4.685'5 ¥ 9b25 1% 4445 |34 7937 4% 11430

21 .8268 | 54 2.126| 87 3.425: 120 4.724| |4 10.160 11,8 4572 | 3% 80596| 4%, 115.80

22 8661 65 2.165| 88 3464 121 4.764 ¥ 11112 (1'% 46.04 | 3.2 B1.Z28| 46 116.84

23 9055 | 56 2.205] 89 3504 122 4803 A O12700 (1% 4762 13X B255; 4% 117.47

24 9449 | 57 2.244| 90 3543|123 4.842{ | % 14288 1.9 48.26 | 3.3 8382 4% 119.06
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DRIVE )
DIFFERENTIAL AXLE (Early 1977 and Earlier)

DIFFERENTIAL AND AXLE

GENERAL

The differential lubricant level should be checked
yearly and lubricant added as required to fill 10 1/2"
below level of filler plug hole. A bent wire may be
used as a dipstick. See figure 2B~10. Harley-David-
son Transmission Lubricant is required per specifi-
cations in Section 1 of this manual. It is not recom-
mended to mix various brands of hypoid lubricants.

FILLER PLUG

LUBRICANT LEVEL

WARNING

Golf cars can only be towed utilizing Lockout at governed
speed 3000 rpm (10 mph) or less.

To unlock wheel, depress button in center--pull kanob
QUT and release button. To lock wheel return knob
E_:IN_ position by depressing button, If knob does not
fall back in, it means splines are misaligned. Be sure en-
gagement takes place as soon as wheel is turned.

The lockout should be used by car service personnel
for moving cars only.

Users should be made aware that the brake will not
operate when the wheel is disengaged and for this
reason the lockout should never be left in out position
but should be moved in to engaged position IMME-
DIATELY after use.

WARNING

The brake will not operate when the wheel is disengaged.
The lockout should never be left in "*Out” position but
moved into engaged position IMMEDIATELY AFTER
USE!!

Figure 2B-10. Differential Filler Plug and Cover
(Early 1977 and Earlier)

Wheel bearings receive their lubrication from grease
packed in bearings when assembled.

.

Rear axle noise can be confused with other noises in
the car. Considerable care should be {aken in the
diagnosis of noises before deciding that the trouble
is in the rear axle assembly. :

LOCKOUT HUB-1963 TO EARLY 1977

The wheel lockout provides for disengaging the rear
wheel from the axle so that car can be towed or
pushed without the drag caused by the differential
and transmission. The lockout is located on the left
rear wheel hub and consists of a wheel hub with
internal splines, an axle hub with internal splines,
and a coupling spline which engages and disengages
the wheel hub and axle hub. The coupling spline has
a locking bution to hold the coupling in disengaged
and engaged positions. See Figure 2B-10A.

i
:m\.

-

Figure 2B-10A. Wheel Lockout Hub, Section View
CAUTION

Do not wash wheel hub with knob out or tow through
deep water as parts will become rusty and inoperable. The
lockout hub should be greased once a year with high
temperature grease. Remove screw {26, Figure 2B-10B)

and install a grease fitting.
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. Lock Ring
. Set Screw

. Lock Ring

Knob

. Seal Washer
. Guide
. Knob Spring

O-Ring
Pin

10. Pin Spring

11. Coupling Assembly

12. Steel Ball (2)

13. Wheel Stud Nut {4}

14. Screw

15. Wheel Hub Assembly

16. Shim {.005 and .020 - as required)
17. Thrust Washer

18. Axle Nut Lock Washer

. Axle Nut
. Axle Hub

Thrust Washer

. Hub Collar

. Hub Collar Seal

. Wheel Hub Bushing
. Wheel Stud (4)

Screw and Seal Washer
Axle Key

2.2

Figure 2B-10B. Lockout Hub (1963 to early 1977} - exploded view




DISASSEMBLING LOCKNUT HUB (Fig. 2B-10B)

Lockout knob assembly can be disassembled from
lockout hub as follows: Depress button and pull knob
to outer position. Remove lock ring (1} with Tru-Arc
pliers, Part No. 96216-49, and remove setscrew (2).
Knob assembly consists of parts 3, 4, 5, 6, 7, 8, 9,
10, 11 and 12. Remove lock ring (3) with Tru-Arc
pliers, Part No. 96215-49, to free items 4,5, 6, 7, &,
9, 10 and 12 from shaft and coupling assembly (11).

Remove wheel from hub collar (22) by removing 4
stud nuts (13). Remove screw (14), wheel hub as-
sembly {15), shims (16) and thrust washer {17).

Bend ear of lockwasher (18) away from flat on axle
nut (19) and remove axle nut (19) with a socket wrench.
Attach wheel puller to collar studs and pull axle hub
(20), thrust washer {21) and hub collar (22) from axle
taper.

INSPECTION AND REFAIR {Fig. 2B-10R)

Clean all parts except oilite bronze thrust washers
and bushing in non-flammable cleaning solvent and
inspect for wear particularly thrust washers (17 and
21) which originally are .122 to .127 thick. Also in-
spect bushing (24) for wear by checking fit on axle
hub, which originally was .005 loose. End play be-
tween innér and outer hub is limited by thrust wash-
ers {17 and 21). As these washers %ear, shims (16}
can be removed to reduce end play to between ,001
and .011. End play can be checked with a dial indica-
tor as follows: Assemble complete hub dry using
the original shims. Use two wheel stud nuts (13}
across from each other with spacer washers under-
neath so that all parts are tightly held together.
Boeld either end of assembly in a vise and place in-
dicator on other end as close to center as possible,
Pull and push on hub to obtain axial movement and
remove or add necessary number of 005 or .020
shims to obtain specified end play.

Replace thrust washers and bushing if worn exces-
sively, Replace seal {23), O-ring (8) or seal washer
{5) if worn or torn,

ASSEMBLING LOCKOUT HUB (Fig. 2B-10B}

Put a coating of high temperature grease on splines,
shaft sSprings, bearings, thrust washers, seals and
shims. Place thrust washer (21) and hub {20} into
collar {22) and install on axle taper with key (27).
Assemble lockwasher (18), nut (19) and tighten nut
securely with socket wrench. Line up one of nut flats
with hole in sidewall of hub and using a punch, bend
over washer against nut flat to lock in place. FPlace
predetermined number of shims over wheel studs.
Place thrust washer (17) into wheel hub assembly (15}
and assemble on axle hub (20). Install screw (14}
to hold parts together., Install grease hole screw and
washer (26). Assemble knob and pin assembly as
follows: Fill both ball holes in coupling tube {11)
with pgrease, Insert spring (10} inside coupling tube
(11}. Place guide (6) (long flange ocutside) and spring
{7 on outside of coupling tube (11). Install O-ring
(8) in groove of pin (9). Install seal washer (5) and
knob (4} loosely over tube assembly. Place both
balls (12) in ball holes of tube, Place parts, spline
end down, on flat surface and press on knob forcing

parts down against spring. At the point where bhalls
approach the edge of guide (6) depress pin (9) so that
balls will enter bore of guide. Release pin to lock
assembly in out position. Install lock ring (3)., In-
stall knob assembly in hub assembly and install iock
ring (1} and set screw {2). Check for proper opera-
tion.

REAR AXLES
REMOVING AXLE SHAFT - 1972 AND EARLIER
(Fig. 2B-12}
If an axle shaft must be removed frem the housing
for reason of straightening or replacement, it can
be removed without removing entire differential and
axle assembly from the car.

Block car clear of ground and remove wheel (see
Wheels, Section 2). Remove cotter pin (1} and axle
shaft nut {2), Wheel hub (3} fits a tapered, kKeyed
shaft and can be removed with an automotive type
bub puller, Remove key (4). I left rear wheel has
a lockout hub, see "LOCKOUT HUB" section Ior
removal instructions. On models equipped with rear
wheel brakes, remove brake parts as described in
section 2, Wash flange end of axle free of dirt.
Remove the four bolts {5), washers and nuts (8),
holding plate to axle housing flange. Remove oil
seal (7), retainer plate (8) and any shims {9) found
between plate and axle housing flange. The axle
shaft {10} is held in the axle housing by the bearing
eup (11). The end of the shaft in the differential is
a splined fit in the differential bevel gear and can be
pulled out of the housing when outer bearing cup is
freed from its press fit in the housing flange. If

1. Cotter pin 8. Retainer plate

2. Axte shaft nut 9, Shims (variable no.)
3., Wheel hub 10, Axle shaft

4, Key 11. Bearing race

5. Bolt (4) 12. Bearing cone

6. Washer and mut {4) 13. 0il seal

7. Oil geal

Figure 2B-~12. Rear Axle (1972 and Earlier) -
Exploded View



some difficulty is experienced in freeing the outer
bearing cup, use an axle puller or put axle nut on
axle and tap in an outward direction using brass drift
and light hammer, After shaft has been removed,
bearing cone {12) can be pressed off shaft using U
plate and arbor press. Bearing cone and cup should
be washed free of grease in non-flammable cleaning
solvent, then inspected to determine whether they are
suitable for further service. Inspect oil seal {13) and
replace it if it is damaged or worn. If axle is to he
straightened, this work should be done by a shop spe-
cializing in axle and differential repair,

NSTALLING AXLE SHAFT - 1872 AND EARLIER
{Fig. 2B-12)

Press bearing cone (12) onto axle shaft (10) using
pressing sleeve and arbor press. (Sleeve should butt
against bearing inner race not roller retainer,) Pack
bearing with bearing grease and insert axle shaft into
housing lining up splines on shaft and in bevel gear in dif-
ferential, so that shaft can be pushed in against axle
spacer in differential. Install bearing race {11), retainer
plate (8} and spacing shims (9), fastening temporarily
with two opposite bolts (5), washers and nuts (6). With
bolts tight, check the end play of shaft. Overall end play
shouid be between .003 and .012. In making this checlt, be
sure both wheels are blocked clear of floor. Add or remove
shims until end play is within specifications. On final
assembly, install new oil seal (7} and four belts (5} with
nuts and lockwashers (6). Put a thin coat of grease on the
lip of the cil seal before installing. After tightening the
four bolts, recheck the shaft end play. Install key {4} and
wheel hub {3). Turn on axle shaft nut {2) and tighten to 50
ft.-1bs. torque. Then tighten until nearest cotter hole lines
up. Install cotter key {1).

REMOVING AXLE SHAFT - 1973 TO EARLY 1997
(Fig. 2B-124)

If an axle shaft must be removed from the housing
for reason of straightening or replacement, it can be
removed without removing entire differential and
axle agsembly from the car.

Block car clear of ground and remove wheel (See
"WHEELS," Section 2). If left rear wheel has a

lockout hub, see "LOCKOUT HUB" section for re-
moval instructions. Wash flange end of axle free of
dirt.

Remove cotter pin (1) and axle shaft nut (2). Wheel
hub (3) fits a straight splined shaft and can be re-
moved with an automotive type hub puller. Remove
felt seal (4). Remove the four bolts (5) holding the
dust shield to axle housing flange. Remove dust
shield (6}, gasket (7), bearing retainer plate (8) and
other gasket {7). The axle shaft (9) is held in the
axle housing by the bearing (10) and sleeve (11},
The end of the axle shaft in the differential is a
splined fit in the differential bevel gear and can be
pulled out of the housing using an axle puller. If cup
portion of bearing {10) remains in axle housing it may
be removed with a puller. Bearing (10) and sieeve
(11} may now be pressed off axle. Clean bearing and
inspect to determine whether or not it is suitable for
further service, Bearing (10) is a preset spacer
bearing, The cup and cone are epoxied together dur-
ing manufacture but usually split apart when axle
shaft is removed from axle housing. If bearing is
not worn, it may be reused even if it has split
apart. Clean and inspect oil seal (12) and replace
if necessary. If axle is to be straightened, this
work should be done by a shop specializing in axle
and differential repair.

INSTALLING AXLE SHAFT - 1973 TO EARLY 1977
{Fig. 2B-12A)

Press oil seal {12) into axle housing, Press sleeve
(11) and bearing (10} onto axle shaft {9). If new bear-
ing is used, cup side of bearing should face into axle
housing, If old bearing is reused, press bearing cup
into axle housing. Pack bearing with bearing grease and
insert axle shaft into housing lining up splines on shaft
and in bevel gear in differential so that shaft can be
pushed in against axle spacer in differential. Install
gaskets {7), bearing retainer {8), dust shield (6} and bolts
{6t as shown in figure ZB-12A, Assemble felt seal {4) to
wheel hub. Coat spline on end of axle with Harley-
Davidson Sleeve Retainer Part No. 99628-77. Assemble
wheel huh {3) to axle shaft. Turn on axle shaft nut {2) and
tighten to 50 ft.-lbs, torque. Then tighten until nearest
cotter pin hole lines up. Install cotter pin (1}

1. Cotter pin

3. Wheel hub
4. Felt seal P
5. Bolt (4)

6. Dust shield

T, Gasket (2)

8. Bearing retainer

9. Axle

10, Bearing cone and cup
11, Sleeve

12. 0il seal

2. Nut -

Figure 2B-12A, Rear Axle (1973 to Early 1977) - Exploded View
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REMOVING REAR AXLE
SHAFT, BEARING QR SEAL
{LATE 1978 AND LATER}
{Figure 2A-12B)

If an axle shaft must be removed for straightening or re-
placement, or for rear wheel bearing service, it can be
removed without removing entire differential and axle
assembly from car,

1
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1. Cotter pin 6. Snapring i \\
2. Axlenut 7. Bearing (- /
3. Washer 8. Snapring :
4, Hub 9. Seal -
5. Key 10. Axle

Figure 2A-12B. Rear Axle - Late 1978 and Later

1. Remove hub cap and slightly loosen wheel rim
mounting nuts.

2. Remove cottern pin (1) and loosen axle shaft nut {2).

3. Waedge front wheels of car to keep it from rolling and
raise rear of vehicle to approximately 10° to 25° angle.
Place jack stands under left and right side of bumper to
support vehicle weight for added safety.

4. Remove wheel an wash flange end of axle free of dirt.

5. Remove nut {2) and washer {3}.

6. Remove wheel hub (4} from axle shaft. It may be
necessary to use slide hammer to remove the wheel hub.

Figure 2A-12C. Removing Key

7. Remove key (5) from axle {10} (Figure 2A-12C),

Figure 2A-12D. Removing Snap Ring

8. Remove snap ring (6) from axle housing |Figure
24-12D},
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9, Axle shaft (10), with axle bearing {7) attached, can be
removed from the housing with an axle puller.

1207

Figure 2A-12E. Pressing Bearing Off Axle

10. Axle bearing (7) can be pressed from axle shaft {10}
by supporting bearing inner race on press bed and apply-
ing pressure to the axle nut on end of shaft (Figure
2A-19E).

CAUTION

Axle nut must be mounted flush with axle end during
pressing to avoid damage to axle,

1208

Seal {9

Snap Ring
(8)

Figure 2A-12F. Snap Ring and Seal

11, To remove seal (9), first remove snap ring (8} and
then pull or pry seal from housing (Figure 2A-12F).

2-6

12. Lubricate seal lip with differential fluid and press
new seal into housing with lip side of seal toward center
of axle housing.

INSTALLING REAR AXLE, SHAFT, BEARING
OR SEAL (LATE 1978 OR LATER}
iFigure 2A-12B)

1. If axle bearing was removed or new bearing re-
quired, press axle bearing (7) into axle shaft.

2. With seal (9) and snap ring 18} in place in axle hous-
ing (Figure2A-12F), slide axle with bearing attached into
housing until bearing {7) seats on snap ring (8).

3. Install snap.ring (6} (Figure 2A-12D}.

Figure 2A-12G. Axie Key Installation

4. Install key (5) into slot in axle. Position key so
tapered end is toward housing, and outside end of key is
flush with inside edge of threads (Figure 2A-12GI.

5. Install flange {4), washer 13) and nut (2),

6. Install wheel rim and wheel rim mounting nuts,

7. Let car down off jack stands.

8. Torque axle nut (2} to 50 ft.-lbs, (6.9 kgm) and con-
tinue to tighten until nearest cotter pin hole lines up. In-

stall cotter pin (1}

9. Torque wheel rim mounting nuts to 35-40 ft.-Ibs. (5.5
kgm} and install hub cap.



DIFFERENTIAL

REMOVING REAR AXLE AND DIFFERENTIAL AS-
SEMBLY (Fig. 2B-14)

When repairs to the rear axle housing or differential
become necessary, the entire rear end drive assem-
bly must be removed.

1963-66 D and 1968 and earlier DC models - remove
rear drive and reversing unit {see "Reversing Unit
and Coupling" Section 4),

1967 and later D and 1389 and later DC madels - re-
move transmission rear drive assembly (see "Trans-
mission Rear Drive” Section 4),

All models - Block rear frame clear of ground. Do not
block under axle and differential assembly {2). Remove
wheel assemblies (see *Wheels'™ Section 2). Remove axle
mounting belts {1} and lower axle and differential
assembly.

DISASSEMBLING DIFFERENTIAL CASE AND DRIVE
PINION (Fig. 2B-14})

CAUTION

Wheels, axle shafts and wheel bearings must
be removed from axle and differential housing
prior to disassembling this unit. This is de-
scribed in preceding paragraphs under AXLES,

1, Clean outside of housing thoroughly, Place rear
axle and differential assembly {2) on a helding fixture
or large vise, gripping tube with carrier cover facing
upward.

2, Remove cover bolts and cover (3) and gasket (4),

3. Flush differential gears, bearings, and other in-
ternal parts of gear carrier with a non-flammable
cleaning solvent, At this point, rotate drive pear,
check drive gear back face for runout with a dial test
indicator. See Figure 2B-13. Total indicator reading
in excess of 006" might indicate loose drive gear
ar a sprung differential case.

CAUTION

A 003" feeler should not enter between differential
bearing cap and cup., If ,003" feeler enters, it could
denote the differential bearing had turned in the car-
rier, '

4, Remove differential bearing cap bolts({5)and caps

(6), (Figure 2B-14), Note matching marks on carrier
and differential bearing caps, Refer to Figure 2B-15,

5. Pry differential case assembly (7) loose with
large screwdriver or bar and lift from carrier.
NOTE: Pry out differential case assembly as
straight up as possible using leverage against differ-
ential and carrier to prevent damage,

6, Remove cups (8} from differential case bearings
{9), NOTE: If bearing cones and cups are not worn
or damaged and are to be reassembled, make certain
that each mating cup and cone are paired together,

7. Drive out lock pin (10) securing differential pin-
ion mate shaft to case {11), See Figure 2B-16.

8. Remove differential bearing cones (9). Care
must be taken to insure that bearing puller is located
in cast recesses of differential case so0 as not to pull
on bearing cage, See Figure 2B-117,

9. Hemove shims {12}, NOTE: If drive gear and
drive pinion are to be reassembled, note position of
shims and replace accordingly.

10, Remove screws {13} and drive gear {14),

11, Remove differential pinion mate shaft (15}, dif-

ferential pinion mates (16} and thrust washers (17},
{one back of each pinion}), Remove differential side
gears (18) and thrust washers (19), {one back of each
gear}.

Figure 2B-13. Check Drive Gear for Runout
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Figure 2B-14. Differential Assembly (Early 1977 and Earlier and Late 1978 and Later) - Exploded View
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12, Turn housing assembly in vise or holding fixture
s0 that drive pinion shaft is vertical,

13. If used, bend tab on retainer (21A) flat or remove
cotter pin {204}, nut {20) and washer {21) or retainer
f21A} from drive pinion shaft (22) and remove end
yoke (23) or coupling {23A) with claw puller.

14, Place housing assembly on arbor press similar
to ocne shown in Figure 2B-18. Press out shaft (22),
Drive pinion shaft rear bearing cone {24} will re-
main on shaft., Remove bearing come {30}, bearing
spacer steeve {25) and adjusting shims (26), placing
these parts with pinion shaft.

15, Place housing assembly on press (Ficure 2B-19),
With a suitable pressing plug, press out outer pinion
shaft bearing oil slinger (27) and oil seal (28). Re-
move oil seal gasket {29).

Figure 2B-15, Carrier and Bearing Cap
Matching Marks

Figure 2B-18, Removing Lock Pin

Figure 2B-18. Pressing Out Shaft
NOTE

If the cups or bearings are not worn or dam-
aged, they may be reassembled and remaoval
is not necessary.

16, Remove drive pinion shaft rear bearing cone {24)
with press tool similar to one shown in Figure 2B-20,

NOTE

Later bearings are not press fit on pinion shaft,

17. Remove drive pinion shaft bearing cups (31) and
(32) from housing with a drift or suitable puller,
When removing bearing cup (32}, remove adjusting
shims (33), and record thickness of shims,

12
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Figure 2B-20, Removing Pinion Shaft
Rear Bearing Cone

18, Wash all parts including c¢arrier and tube as-
sembly with non-flammuable cleaning solvent, Do not
steam o clean,

19. Examine all bearing surfaces and splines for
burrs or scoring. Remove burrs with a hand stone,

20. Check all bearing cups and cones for nicks,
roller end wear, grooves and any damage, and re-
place accordingly, Do not replace a worn cup or cone
individually--Renew in sets onlyif either is worn,
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21, Examine differential pinion mate and side gear
thrust washers for wear,

22, All seals once removed should be replaced with
new parts,

23. Replace all defective parts. Drive gears and
drive pinions are available only in matched sets, Do
not replace one gear or one pinion only,

ASSEMBLING DIFFERENTIAL CASE ASSEMBLY
AND DRIVE PINION

1. Install differential side gears (18) thrust washers
(19), differential pinion mates (16}, thrust washers
(17), and differential pinion mate shaft (15) in the
differential case. Lubricate all parts with differen-
tial lubricant, If new gears and washers are used,
it will not be necessary to check gear backlash.
Carrect fit is provided when using new parts,

2. Place differential case assembly (11) in a suit-
able holding fixture,

Figure 2B-21, Peening Case Over Top of Pin

3. Align tock pin hole in differential pinion mate
shaft {15} and drive in differential pinion mate shaft
lock pin {10). Peen case metal over top of pin to
lock in place (See Figure 2B-21).

4, Install drive gear {14) with screws (13). Torque
screws to 45 ft.-1bs.

5. Position under arbor press. Press on differen-
tial bearing cones (9) without shims {12). Use press
tool similar to one shown in Figure 2B=22.

6, Place bearing cups (8) on the bearing cones {9),
Make sure parts are clean and free from nubs and
burrs. Cups should be clean and free from mujgila-
tions,

7. With differential cover side up, place differential
case assembly (11} in housing {2},



Figure 2B-22. Pressing On Bearing Cone

8. Ingtall differential bearing caps (6} in their cor-
rect positions, as noted in Step 4 of disassembly,
with bearing cap serews (3) finger tight.

9, Set up dial indicator gage shown in Figure 2B-23
with comtact point on back of ring gear. With screw-
driver blade between hearing cup and housing, pry
case assembly as far as possible to one side of hous-
ing. Set dial indicator at zcro. Shift case assembly
to opposite side of housing and record reading. See
Figure 2B-24, This reading will be the shim pack
thickness to be placed between bearing ¢one assem-
bly (9} and differentizl case (11) later in the proce-
dure,

10. Remove bolts (9), differential bearing caps (6)
and place differential assembly (11) in a holding fix-
ture or vise,

11. Note figures etched on drive pinion (22) end. See
Figure 2B-25, Four sets of figures are etched on
drive pinion. One figure is found on both the drive
pinion and the drive gear and identifies a matched
set, Directly opposite this figure will be one with a
{+} or (-) before it, or, if not a (+) or (-), the figure
will be 0. This number must be pogitively identified
before continuing with the assembly procedure, Mid-
way between the two sets of figures described above
are numbers and letters etched for manufacturing
purposes only, but as one of these numbers may be
(0} and might be confused with the number needed for
assembly procedure, a rule to follow would be to
first examine the shaft end for a (+) or {-) number,
and only if a {+] or {-} number is not etched on the
shaft, will the number be (0},

12. Install drive pinion shaft rear bearing cone (24)
and spacer (25) with press tool similar to one shown
in Figure 2B-26,

NOTE

Later bearings are not a frec slip fit on pinion
shaft.

Figure 2B-24. Dial Indicator Gage Reading

Figure 2B-23, Dial Indicator Gage Set Up

Figure 2B-25, Drive Pinion and Drive Gear
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Figure 2B-27. Installing Front Bearing Cup

13, Pregs drive pinion rear bearing cup (32} and
ghim pack (33) In carrier, using tool similar to one
ghown in Figure 2B-27,

FOR A NEW PINION AND GEAR ONLY: The thick-
ness of shims to be placed between the bearing cup
and carrier can be determined from the shims re-
moved and the etched marking om the pinion. The
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{+) or (-] figure indicates the variation from the
nominal distance between the front of the pinion and
the center line of the carrier, For example, if a
pinion marked (+2) was originally installed with a
shim pack of .035" and the new pinion was marked
(-1), the shim pack should be increased ,003' to
bring the new pinion to its correet position and the
new shim pack would be 038", Shims are available
in 003", 005" and ,010" thicknesses,

14. Press front bearing cup (31) in carrier with
press tool similar to ome shown in Figure 2B-27,
Install drive pinion shaft,

15. Install drive pinion shaft front bearing cone {30) on
shaft {22} in carrier Isupport pinion gear end). Lubricate
hearings with differential lubricant. Rotate drive pinion.

CAUTION

If desired, the gage distance of pinion gear
face from axle ecenterline can be measured
with special gaping equipment to be found at
rear axle repair shops. Nominal gage setting
for axle is 1,938 in. (Pinion (+) or (-} number
must be added or subtracted from this figure
for correct micrometer reading.) If gage
micrometer reads outside gage setting, add
or remove shims (33} from behind rear pin-
ion bearing cup (32} to correct reading, See
Step 13.

16. Install oil slinger (27), gasket {29), and seal (28).

17. Install end voke (231, washer {21}, retainer {21 A}, cot-
ter pin (20A), and nut (20}. Finish tightening nut with
torque wrench and socket to 50 to 70 ft-lbs. See Figure
2B-28. Where applicable, bend one side of retainer 121 A)
against flat on nut (20).

18, Check torque to turn drive pinion. Drive pinion
shaft must be vertical for this check. Use a small
torque wrench, reading in inch-pounds, and socket on
shaft nut, Turning torgue should be 2 to 13 in.-1bs.

Figure 2B-28. Tightening Nuts with Terque
Wrench and Socket



Torque reading to start shaft turning will be dis-
regarded. If torque is more than 13 in.-lbs, it will
be necessary to add a sufficient number of shims to
those previously placed on drive pinion to reduce
turning torque. If torque reading is low, remove
shims. Shims are available in the following thick-

nesses; .003", .005", .010", and .030", On late 1975 .

electric cars, stake pinion nut (35) in two places and
install pinion nut cup {36},

1%, Place drive gear and differential case assembly,
bearing cups included, in carrier. Place bearing
caps {6) in their respective positions, align identifi-
cation marks, with screws (5} finger tight.

200, Move drive gear into drive pinion and, from shim
requirements as determined in Step 9, place shims
(12) between c¢up and carrier as shown in Figure 2B-
29, Forcc shims in both sides so as to use total re-
quired and have gear rotate with no backlash.

CAUTION

To deecrease backlash, remove shims from
left side {side on which pear teeth mesh} and
transfer same amount of shims to right side,
To increase backlagh, reverse thisprocedure.

21, Place differential case in fixture and remove
differential bearing cones. Install shims as in-
dicated in Step 20 and then press on bearing cones.
Lubricate bearings with differential lubricant.

22. Install differential drive gear and case assembly
(7), including bearing cups (B}, into housing, To in-
sure proper seating of differential bearings in the
ecross-bhore, the drive gear should be tapped with a
rawhide hammer. Care must be taken in this opera-
tion to prevent nicking of drive pinion or drive gear
as they are meshed together,

23, Install differential bearing caps (6)., Bearing cap
marks must mateh marks on carrier, Coat cap
screw (5) threads with sealing compound, and torque
screws to 45 ft.-lbs. Be sure all surfaces are clean
and free from mutiiation,

24. Set up dial indicator and with ceontact point on a
drive gear tooth, check backlash between drive gear
and drive pinion. See Figure 2B-30, Check back-
lash at four equally spaced points around drive gear,
Backlash must be held between .004" to 009" and
cannot vary more than ,002" between positions
checked, If backlash does not fall within these spec-
ifications, change shim packs on both differential
bearings. See Step 20,

25. Install gasket (4) and cover (3) using a new gas-
ket. Torque cover screws to 20 ft.-1bs.

SHIMS

Figure 2B-29, Adding Shims

Figure 2B-30. Checking Backlash

INSTALLING REAR AXLE AND DIFFERENTIAL AS-
SEMBLY (Fig. 2B-14)

Install axle and differential assembly in car and
fasten with four mounting bolts (1).

Install "Axle Shafts,” "Wheels"” {(Section 2C), and
"Drive Coupling” (Section 4D} or "Transmission
Rear Drive" {(Section 4B) and "Brake" (Section 2G).
Fill rear axle differential with recommended lubri-
cant (see Specifications),
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DRIVE
ALL-ALUMINUM CASED DIFFERENTIAL (Late 1977 and Early 1978)

DIFFERENTIAL AND AXLE

GENERAL

The differential lubricant level should be checked
yearly and lubricant added as required to fill to level
of filler plug hole. A bent wire may be used as a
dipstick. See figure 2B-31. Harley-Davidson Trans-
mission Lubricant is required per specifications in
Section 1 of this manual. It is not recommended to
mix various brands of hypoid lubricants. On all-aluminum
differentials, it is necessary to remove differential from

car and disassemble for flushing.

FILLER PLUG

4‘5" d

~

—

Figure 2B-31. Differential Filler Plug
{Late 1977 to Early 1978)

REAR AXLE

REMOVING AXLE SHAFT (Fig. 2B-32)

If an axle must be removed from the housing for
reasons of straightening or replacement, it can be
taken out without removing entire differential and
axle assembly from car. If differential is not drained
prier to pulling axles, fluid will drain from axle
housing., After reassembly check level of fluid in
differential and fill as required.

Block rear frame of car so that rear wheel(s) are
off the ground. Remove hub caps and four wheel
mounting bolts, Remove wheel assembly and wash
housing free of dirt and grime. Remove four nuts (1),
lockwasbers (2) and bolts (3) from axle housing. Pull
axle and wheel hub assembly, which includes axle
(12), wheel hub (8), axle bearing (10) and plate (9)
from axle housing. Bend tabs of washer {4) away
from flat of axle nut (5) and remove nut, washer,
hub (6), key (7), spacer (8) and plate (9). Press ball
pearing {(10) from axle. Pull seal (11) from axle
housing and discard.

. Nut {4)
Lockwasher (4)
Bolt (4)

. Lock tab washer
. Axle nut

. Axle hub
Woodrulf key
Spacer

Plate

10, Axle bearing
11, Seal

12, Axie shaft

13, Axle housing

.

(R Rl N L

Figure 2B-32. Rear Axle (Late 1977 and Later} - Exploded View
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CLEANING AND INSPECTION

Clean all parts with non-flammable cleaning solvent.
Inspect bearing for excessive wear or side play. Re-
place all parts worn or damaged.

INSTALLING AXLE SHAFT (Fig. 2B-32)

Press new oil seal {11) inte axle housing. Press axle
hearing {10} onto axle shaft {12). Pack bearing with
Harley-Davidson Bearing Grease and insert axle
into housing. Rotate until splines on axle shaft align
with splines in differential bevel gear so that axle
can be pushed in and properly seated. Bearing must
seat flush with face of axle housing. Secure plate {9)
to axle housing (13) with four bolts {3}, lockwasher
and nuts (1). Torque bolts to 35-40 fi.-1bs.

Place spacer {8} on shaift up against bearing and
place key {7) into shaft keyseat. Slide on hub assem-
bly (6} and secure with tab washer (4) and axle nut
(5). Torque axle nut to 100 ft.-1bs. then tighten addi-
tionally until tab on washer can be bent against flat
of nut. Reinstall wheel assembly and hub caps. Check
fluid level in differential and {ill ag required.

DIFFERENTIAL
REMOVING REAR DRIVE ASSEMBLY (Fig. 2B-13)

To repair the differential, it is necessary to remove
the entire rear drive assembly from car. Remove
wheeld and trangmisggion rear drive assembly. See
"CLUTCH'", Block rear frame of car off ground. Do
not block under axle or differential. Disconnect cyl-
inder stabilizer (4D, Figure 3C-68) from axle. Sup-
port differential assembly and remove four locknuts
{39) and four U-bolts (38) securing axles to frame.

DISASSEMBLY OF DIFFERENTIAL CASE
(Fig. 2B-33)

Before disassembly, clean outside of housing thor-
oughly with a non-flammable cleaning solvent. Re-
move fill plug (12} and drain fluid from unit. Place
differential on a clean bench or work stand.

1. Remove axle assemblies from differential by
removing four bolts (13) and lockwashers (14}, Sep-
arate axle assembly from differential. Remove and
discard O-ring {15}.

2. Remove the ten key head screws (17) and sepa-
rate cover (18) from pinion c¢ase (1%). Remove and
discard cover gasket (20). Remove differential as-
sembly (35) from case. Remove thrust washers {22}
and thrust bearing (23) from differential carrier
(24). If further inspection of needle bearing (21} in
differential case or cover is required, pull bearings
using a suitable bearing puller.

3. Separate differential carrier (24) from ring gear
{25) by removing the four bolts (26}, lockwashers
(27 and two locktabs (28). Mark parts (24} and (25)
s0 they can be put back together exactly the same
way during reassembly. Bend locktabs flat. Remove
the bevel gear {29) and thrust washer (30) from the
ring gear.

4. To remove the small dowel pin {31} which holdg
the drive pin (32) in place, tip the pin hole downward
and gently tap the side of the gear carrier. Pin (31)
should fall out. Remove the drive pin (32), two bevel
pinions (33), two washers (34), bevel gear (29} and
thrust washer (30).

5. Remove pinion as described in "REMOVING PIN~
ION AND PINION BEARING™.

REMOVING PINION AND PINION BEARING
{Fig. 2B-33)

Should the pinion bearing need replacing, it is not
necessary to remove the entire axle and differential
assembly from the car. Only the transmission rear
drive need be removed, see "CLUTCH". A slight
amount of differential fluid may drain from the dif-
ferential when the pinion is pulled. After assembly,
check fluid level in differential and fill as necessary.

NOTE

Thrust washer (3) will fall in differential case snap ring
groove {2) when attempting removal. To remove, center
and pull with magnet or bend and break it out.

Remove and discard oil seal (1). Remove retaining
ring (2) and thrust washer (3). Pull pinion asgembly
{4} out of housing. Remove ball bearing (5}, retain-
ing ring (6}, outer bearing race {7), thrust bearing
{8) and inner bearing race (9). Needle bearing (10)
may be pulled from housing if necessary for inspec-
tion or cleaning.

Clean all parts carefully and inspect for wear or
damage. See "CLEANING AND INSPECTION".

ASSEMBLING PINION AND PINION BEARING
(Fig. 2B-33)

Place inner bearing race {9), thrust bearing (8), and
outer bearing race {7) on the pinion shaft (11). Se-
cure with retaining ring (6). Slip ball bearing {3} on
shaft. Press needle bearing (10) into housing, if re-
moved. Insert pinion assembly (4) into housing, ro-



tating slowly to mesh with ring gear {25) in differen-
tial. Insert washer {3), retaining ring (2) and press
in a new oil seal {1).

CLEANING AND INSPECTION

Clean all metal parts with non-flammable cleaning
solvent. Seals, gaskets and O-rings should be dis-
carded and replaced. Examine all comyponents for
excessive wear and damape, Replace as necessary.
Remove burrs from bearing surfaces and splines
with a hand stone. Replace bearings which are
nicked, grooved or damaged in any way.

ASSEMBLY OF DIFFERENTIAL CASE {(Fig. 2B-3%)

1. Install pinion in differential housing as described
in "ASSEMBLING PINION AND PINION BEARING'.

1. Beal 11, Pinicn

2. Retaining ring 12. Fill plug

3. Thrust washer 13, Bolt {4}

4, Pinion assembly 14. Lockwasher (4)
5. Ball bearing 15, O-ring

6. Retaining ring 16. Dowel pin (2}

7. Outer bearing race 17. Screw (10}

B. Thrust bearing 18, Differential cover
9. Inner bearing race 19. Pinion case
10. Needle bearing 20. Cover gasket

21
22
23
24
25

26,

27
28
29
30

. Needle bearing (2} 31, Pin

. Thrust washer (2} 32, Drive pin

. Thrust bearing 33. Bevel gear (2)

. Gear carrier 34, Washer (2}

. Ring gear 35. Differential assembly
Bolt (1) includes bracketed

. Lockwasher (4) items plus needle

. Locktab (2) bearing (2}, item 21

. Bevel gear (2) 36. Axle housing

. Thrust washer (2)

Figure 2B-33. Differential Assembly (Late 1977 and Early 1978) - Exploded View
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2. Place one thrust washer (30} and bevel gear (29)
into gear carrier (24). Assemble washers {34) and
bevel pinioms (33) intc gear carrier while installing
large drive pin (32). Insert holding pin (31). Install
remaining thrust washer (30) and bevel gear (29)
into drive gear housing {25} and attach drive gear to
gear carrier with four lockwashers (27}, bolts (26)
and two locktabs (28)., Use matchmarks previously
made on gear carrier [24) and drive gear {25) so
that they are oriented the same way they were be-
fore disassembly. Torque bolts to 35-40 ft.-1bs, and
then bend corners of locktabs (28) against flat of
bolt (26).

3. Place differential case (19) in suitable fixture
and press in needle bearing (21) so that it extends
out of case {toward axle housing) 7/32". Likewise,
press other needle bearing {21) into differential
cover (18) so that it also extends out of case 7/32".

4, DPlace differential assembly (35} in case (19).
Place thrust washers (22) and thrust bearing (23} on
gear carrier. Position gasket (20} and cover (18)
over dowel pins and secure with ten screws (17).
Torgue to 15-18 ft.~1bs.

5., Check side play of differential assembly with a
dial indicator placed against end of differential gear
carrier (24) as shown in Figure 2B-34. Side play of
carrier (24) should be in the range of .004 to .018
inches for normal running.

8. Place new O-rings (15) in case {19} and cover
{18) face grooves and install axle housings [36).
Secure each with four bolts (13) and lockwashers
{14}, Reinstall axles. See "AXLES",

2-18
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Figure 2B-34. Differential Assembly

INSTALLING REAR AXLE AND DIFFERENTIAL AS-
SEMBLY (Fig. 2B-33)

Install differential assembly in car with four bolts
(38} and locknuts (39}, Torque locknuts to 30 ft.-1bs,
Instzll cylinder stabilizer (4D, Figure 3C-68), Install
transmisgsion rear drive and belt as described in
"CLUTCH" section.

Fill differential with 24 oz, of Harlev-Davidson Dif-
ferential Lubricant, Check torque of locknuts (39)
after two days or 36 holes of operation,




WHEELS

GENERAL

Maximum tire life and good handling qualities are
directly related to care given to the wheels and tires.
At regular intervals, or if handling irregularities
are experienced, see the CHECK CHART for recom-
mended service.

REMOVING AND INSTALLING FRONT WHEELS AND
HUBS :

3 WHEEL MODELS (See Figure 2C-43)

Raise front wheel clear of the ground with small jack
or lift. 1969 & earlier; Remove cotter pin (1), nut
(2) and washer (3}, Loosen both axle clamp bolt nuts
and lockwashers (4) and remove axle (3). Support
wheel assembly (6) with hand, as axle is drawn from
fork assembly. Remove spacer (7) from left side of
wheel. 1970 & later: LOOSEN SETSCREW NUT AND
SET-5CREW 14A) AT BOTTOM OF RIGHT FORK
SLIDER unscrew axle {5A) using a rod through bole in
end of axle. Remove spacer (TA) from left side of wheel.
Pry off both hub caps {8} to expose wheel hub assembly
{10}. Remove nuts (9} and slide wheel hub assembly from
wheel rim. To disassemble wheel hub, drifi out
bearings (11} from opposite sides of wheel hub (14)
using 1/2" dia. brass drift. This will also remove
seals (12). If bearing cups (13) are worn or pitted,
drift out through opposite sides of wheel hub (14}
with brasgs drift. Clean all parts and examine for
damage or wear. Replace all damaged or wornparts.
Pack wheel bearings with Harley-Davidson ''Grease-
All", If bearing cups {13) have been removed, press
new cups into wheel hub (14). Install wheel bearings
(11), wheel hub {14) and press in seals(12}. Remount
wheel hub assembly (10} in wheel rim with nuts (9).
Install both hub caps (B), insert spacer (7) through
left side hub cap axle hole and locate in bearing seal.
Support wheel assembly (6) with valve stem to the
left side of car and in alignment with fork sides.
Install axle into fork side.

gy

CAUTION

PR,

On 1869 & earlier models, axle nut (2} is also
an adjustment for wheel bearings. Install
wagher (3), axle nut {2}, and tighten nut until
wheel drags glighily. Back off axle nut ap-
proximately 1/8 turn or until the next nut
castellation lines up with the cotter pin hole

in the axle. Install cotter pin (1} and tighten
both axle clamp bolt nuts (4). See Figure
2C-45.

On 1970 and later models axle is also an
adjustment for wheel bearings. Tighten axle
until wheel drags slightly, then back off 1/8
turn, install setscrew and locknut (44).

4 WHEEL MODELS {See Figure 2C-454)

Raise front wheels off the ground with a small jack
or lift. Remove hub caps, wheel Tim mounting nuts,
and wheel, same as for 3 wheel car (See Fipure 2C-
45).

To remove wheel hubs, Figure 2C-45A, remove
greage cap {1}, cotter pin (2}, castle nut (3), and flat
washer {4). Remeve hub assembly {5) from axle (56}.

To disassemble wheel hub, remove bearings (7 and
8) from each side of wheel hub, I bearing cupg (10
and 11} are worn or pitted, drift out from opposite
sides of hub, This will also remove seal {9). Clean
all parts and examine for damage or wear. Replace
all damaged or worn parts.

Pack wheel bearing (7 and 8) with Harley-Davidson
"Grease-All", [ bearing cups (10 and 11} have been
removed, press new cups into hub (12}, Install wheel
bearings (7 and 8), Press seal into hub with lip
facing hub {9). Apply a small amount of grease to
lip of seal and install hub assembly on axle. As-
semble washer (4) on axle. Turn on axle nut {3) and
tighten until bearing play is taken up and hub returns
freely. Instail cotter pin (2}, and grease cap (1).
NOTE: Bearing should be slightly loose rather than
preloaded,

Assemble wheel to hub assembly (5) and torque wheel rim
mounting bolts to 35-40 ft-lbs. Install hub cap.

REMOVING AND INSTALLING REAR WHEELS (Fig-
ure 2C-46)

Rzise one or bhoth rear wheels with small jack or
lift and block in raised position. Hemove hub caps
{1) and the wheel rim mounting nuts {2). Pull wheel
{3) assembly from axle hub (4}). To reinstall, re-
verse order of disassembly.

CHECK CHART

CHECK FOR

REMEDY

1, Loose axle nuts and rear wheel mounting
nuts,

2. Incorrect tire inflation.

3. Excessive {freeplay in steering mechanism.

1. Tighten loose nuts,

2. Inflate front and rear tires.
See specifications, Section 1A.

3. Adjust steering mechanism, See Section 2F,
"Adjusting Steering Mechanism."
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Cotter pin

Nut

Washer

Nut and lockwasher (2}
(1969 & earlier}

4A. Setscrew and locknut (1970 and later)

9.

Axle {1969 & earlier)

5A. Axle (1970 and later)

6.
1.

Wheel assembly
Spacer {1969 & earlier)

TIGHTEN AXLE UNTIL WHEEL HAS
SLIGHT DRAG. LOOSEN AXLE 1.8
TURN AND TIGHTEN SETSCREW
AND LOCK NUT.

TA. Spacer (1970 and later)

Hub caps (2)

Nut (3 or 4)

Hub assembly

Bearing {2}

Seal (2)

Bearing cup (2)

Wheel hub {1966 & later)

. Wheel hub {1963-65)

Wheel stud (3 or 4)

2-20

Figure 2C-45, Front Wheel - 3 Wheel Car - Exploded View




o
-

1. Grease cap 8. Inner cone bearing

2. Cotter pin 9. il seal

3. Axle nut 16, Outer bearing cup

4, Washer 11. Inner bearing cup

5, Wheel hub assembly 12, Wheel hub

6. Axle 13. Wheel stud

7. Outer cone hearing

Figure 2C-45A. Front Wheel Hub, 4 Wheel Car -
Exploded View

REMOVING TIRE FROM RIM, FRONT OR REAR
WHEEL (Figure 2C~4T} -

The car 15 fitted with low pressure tubeless tires.

In the event of a flat tire, remove wheel assembly as
described in the preceding paragraphs and inflate the
tire to 20 psi. Immerse tire in water to determine
point of air leak. Mark point where bubbles escape.
Leak could be due to any of the following: punctured
casing, faulty valve core, valve stem improperly
sealed in wheel rim or tire bead improperly seated
on rim flange.

. Hub cap

. Mounting nuts (3 or 4)
Wheel and tire

Axle hub

e LD B

/4

Step I, Break Tire Beads Free of Rim

{nflating Tire

Figure 2C-48. Rear Wheel

Figure 2C-47. Tire Replacement
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To remove tire from wheel rim, remove valve cap and
valve core to free air from tire. Loosen both tire beads
from rim flanges by applying pressure on tire side walls.
Push tire bead off of wide rim flange into rim well. Using
tire irons carefully start upper bead over edge of wheel
rim. Do not use excessive force when starting bead over
edge of rim or tire bead may be damaged. When one bead
is free of wheel rim, shift lower bead into rim well on one
side of wheel and insert tire tool on opposide and pry bead
over rim flange. When bead has been started over rim
flange, tire can be removed the rest of the way by hand.

REPAIRING TUBELESS TIRE

When the reason for loss of air has been determined
and the tire has been removed, it is recommended
that the standard tubeless tire repair procedure be
followed depending on the nature of the air leak.

MOUNTING TIRE ON RIM

Clean hoth tire beads to remove any dirt or foreign
matter. Clean wheel rim well, where tire beads
seat, with a wire brush. This cleaning is very im-
portant as tubeless tires require a perfect seat be-
tween the wheel rim and tire beads to prevent losg

2.22

of air, Install tire on rim using a rubber mallet or
tire iron in manner opposite toc removal. Apply lib-
eral amount of tire mounting solution to the rim
flange and tire beads. Remove valve core and posi-
tion tire so the tire bead is seated on the rim flange
narrow bead seat. Place tire upright against wall.
Apply high pressure through valve stem while push-
ing against tire on side opposite wall and floor. This
3 point contact pressure will tend to bring beads out
in contact with rim so that internal pressure is
formed and beads smap into place. See Figure 2C-
47, 30 to 3% pounds air pressure should be used to
seat tire beads on rim. Quickly remove air pressure
and install valve core. Correet to specified pres-
sure and immerse in water to recheck for air leaks,

NOTE
If tire fails to seat on rim flanges during ini-
tial inflation, it is more than likely due to a
lack of sufficient air pressure. The quantity
of air going into the tire musit be greater
than the amount escaping past the tire bead
and rim flange,



FRAME

SERVICING FRAME WARNING
To rough check a frame for correct alignment, see Fig. Frames, front or rear forks that are severely bent or
2E-9C. The dimensions shown will provide required infor- damaged should be replaced to maintain desired rider
mation to determine whether a frame is out of alignment characteristics and ensure user safety.

and requires re-aligning or replacement.
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STEERING

TILLER STEERING-1973 AND EARLIER
ADJUSTING TILLER MECHANISM (Figure 2ZF-69)

If excessive free play or slack {1/2" or more at loop
in tiller bar) develops in the tiller bar, adjust
steering adjustment nut {8 or 8A, Figure 2F-69) by
reaching up between the front fork housing section
and tiller tube assembly and carefully tighten adjust-
ing nut until {ree play is gone. Figure 2F-68 shows
adjustment of 1969 & earlier model with fork housing
removed. 1970 and later models have a wing nut.

! CAUTION

Do not overtighten adjusting nut or steering
chain damage will result.

Figure 2F-68, Adjusting Tiller Chain (1973 &
Earlier} (Fork Housing Removed)

DISASSEMELING TILLER (Figure 2F-69)

Remove accessory panel, Remove tiller bar shait
nut {13, washer (2), and tap upward on tiller bar
head (3) to remove assembly from shaft splines.
NQTE: For further steering disassembly, it is nec-
essary o remove the fromt fork housing. (See
"Body," Section 2).

Remove tiller bar tube mounting bolts (4}, spacers
(5), lockwashers (6} and nuts (7), sprocket adjustment
nut {8}, tiller drive chain connecting link (9} and drive
chain (10). Remove drive chain adjusting bracket
(11), mounting bracket (12} and tiller tube shaft as-
sembly {13). To further disassemble the tiller tube
and shaft assembly, remove cover (14), retaining
ring (15), spacer washers (16), and slide tiller shaft
{17} from tiller tube (18). To remove tiller tube
{18) on 1971 & later models remove one of the push
nuts (TA) and shaft (4B) from bracket. Note loeation
and arrangement of spacer washers so0 they can be
correctly located in reassembly. Clean all parts and
inspect for wear and damage. Replace worn or
damaged parts.

REASSEMBLING TILLER (Figure 2F-69)

Reassemble tiller tube agsembly in reverse order of
disassembly. Mount tiller tube assembly {(13) and
mounting bracket (12} in position on frame head,
with the two lower mounting bolts {4). Do not tighten
bolts. Install drive chain adjusting bracket (11), the
two upper mounting bolts (4) and steering adjustment
nut {8). Do not tighten bolts, Install drive chain
(10} and connecting link (9). Position tiller tube as-
sembly (13) so steering sprockets are in proper
alignment and tighten the mounting bolts, Adjust
steering adjusiment nut (8) to remove "free play" in
steering. Install fork housing. Set the front wheel
in a straight ahead position. Install tiller bar {3) on
shaft splines. Check for proper tiller bar/wheel
alignment and install washer (2), nut (1), and acces-
sory panel.
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1. Nut

2. Washer

3. Bar head

4. Bolt (3 or 4)

4B. Shaft (1971 & later)
5, Spacer

6. Lockwasher

Nut (2)

Push nut {2) (1971 & later)

Nut

Wing nut and washer (1370 & later)
Link ’

Drive ¢hain

Adjusting bracket

Mounting bracket

. Tube shaft assembly
. Cover

. Retaining ring

. Spacer washers

. Tiller shatt

. Tiller tube

Figure 2F-69, Tiller Stesring (1973 & Earlier) - Exploded View
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TILLER STEERING -1974 AND LATER

ADJUSTING TILLER MECHANISM (Figure 2F-694)

Too much free play in the tiller steering bar usually
can be corrected by either re-positioning or replac-
ing slider block {11} which is a plastic bearing ma-
terial, Remove tiller guide (7) by removing itwo
serews (9) and nuts (10). With guide (7) removed,
slider block {11} will be accessible for repositioning.

Rotate slider block (11) 90° so that the previously
unused sides of the slider block contact guide (7).
With slider (11) re-positioned in this way, remount
guide (7) and check tiller for {ree play, If iree play
remains excessive, try turning slider (11) over. If
free play cannot be reduced by repositioning block,
it probably is because siider (11} is worn out beyond
use and shculd be replated. In this case, replace
slider {11) with a new one,

t CAUTION

Slider block is self lubricating. Do not use
cily lubricant because it collects grit which
causes wear.

DISASSEMBLING TILLER {(Figure 2F-69A)

Remove accessory panel (not shown) attached to
tiller handle, Remaove tiller bar shaft nut (1) and
washer (2). Tap upward on tiller bar head (3) to
free from shaft splines.

NOTE

For further tiller disassemnbly, it will be
necessary to remove iront fork housing. (See
"BODY", Section 2).

Remove bolts (4) which mount tiller bar tube (5) to
the two plates welded to frame. Slide tiller shaft (6}
out of tube (5), Remove tiller guide (7) along with
spacer (B} by removing screws (§) and nuts {10} from
fork, Pull slider {11) off pin of tiller shait (6). Re-
move washers (12).

Clean all parts and inspect for wear and damage.
Replace any worn or damaged parts.

Nut

Washer

Bar head
Bolts (4)
Tiller bar tube
Tiller shaft
Tiller guide

. Spacer
Serew

. Nut

. Slider block
. Washer (031)
. Bolt

14, Washer

.

—_
o TR =R B s WL B T S
. P

——
[0 o

Figure 2F-69A, Tiller Steering (1974 & Later) - Exploded View
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REASSEMBLING TILLER (Figure 2F-69A)

Reassemble tiller in reverse order of disassembly,
above. When completed, check axial play in tiller
shaft by pulling up on tiller. Play should be no more
than .04 in. and is adjusted by either adding or re-
s1oving washers (12), Lubricate slider block (11)
with a dry lubricant such as graphite. Do not use
oily lubricants because they collect abrasive dirt.

WHEEL STEERING

Steering linkage, Figure 2F-70, does not require
periodic lubrication because the gear housing and tie
rod ball joints are lubricated and sealed at time of
manufacture. If loss of seal occurs in gear unit, it
must be disassembled for repair, Tie rod is serv-
iced as an assembly.

1. Tie rod

2. Tie rod clamp (2)

3. Tie rod ball joint (2}
4. Steering arm

5. Steering gear unit
6. Fork bracket
7. Head bracket

Figure 2F-70, Steering Linkage {3 Wheel Models) .

ADJUSTING STEERING GEAR UNIT

There are three adjustments on the steering gear
unit.

1. Worm bearing preload adjustment,
2. Over-center adjustment.

3JA. Tie rod adjustment - 3 wheel car.
3B. Tie rod adjustment - 4 wheel car,

IMPORTANT: The worm bearing adjustment
must be checked and corrected if necessary
before the over-center adijustment is made.
These adjustments can be made with unit re-
maining mounted in the car or with unit re-
moved from the car. If the unit is in the car
it wili be necessary to disconnect steering
arm from shaft splines. (See "disassembling
steering arm and tie rod assembly'".)

1. Worm Bearing Preload Adjustment (Figure 2F-T1).

Note that lockwasher (14) or locking cup (E4A}
is bent down to fit into a notch in housing flange at
one point. This is the o¢riginal factory adjustment.
If the adjustment is correct, there should he a very
slight amount of drag on bearings when turning
steering shait. Check for excessive looseness by
pulling up and pushing down on steering wheel - there
should ke no play. Te adjust out any looseness, re-
move nut (13) and lockwasher (14}, or locking cup
{14A). Turn cap {13 or 15A) inward to produce a
slight amount of bearing drag and take out any up and
down play in steering wheel ghaft {See Figure 2F-72),
When the adjustment is finished, install washer (14},
nut {13), or locking cup {14A), and use a punch tc
bend washer (14) or cup (14A} into housing notch to
hold put in position. If cup (14A) is used. also
stake edge of cup over end of nut to keep nut from
turning.

2. Over-Center Adjustment,

After making the worm bearing adjustment the worm
finger adjustment screw should be tightened to take
up free play when the steering wheel is in the center
position {turned half way {2 turns} between extreme
clockwise and counterclockwise positions). At this
position, the two worm fingers on the steering arm
are tightest in the worm grooves, therefore the ad-
justment should be made to eliminate free steering
wheel play in this position only.

Loosen locknut (16} and turn screw {17) in or out to
eliminate play and while holding screw in desired
position retighten locknut (see Figure 2F-73).

NOTE

Play can be felt by holding arm shaft and
turning steering wheel shaft back and forth.



Steering wheel hub cap
Steering wheel nut
Steering wheel
Cup
Spring (1967 and earlier)
Spacer (1968 and later)
Bushing
Steering column and gear unit
Steering arm nut and lockwasgher
9. Steering arm - 3 wheel car
9A. Steering arm - 4 wheel car
10. Tie rod - 3 wheel car
10A, Tie rod - 4 wheel car
11. Ball joint nut and cotter pin (2)
12. Bracket bolt and lockwasher {3}
13. Locknut (1967 and earlier)
14, Lockwasher (1967 and earlier)
14A. Locking cup (1968 and later)
15. Cap {1967 and earlier)
15A. Cap (1968 and later)
15B. O-ring
16. Adjusting screw locknut
17, Adjusting screw
18. 8Side cover bolt and lockwasher {4)
19, 3ide cover
20. Side cover gasket
21, Steering arm shaft
22, Steering arm shaft seal
23. Bearing race, lower

>

L Y Salal sl

25, Worm shaft

2G, Ball bearing cage, upper
27. Bearing race, upper

28, Plug

from bosses)

24. Bearing ball cage, lower 29. Stop bolt (1 on left s,m]e1 only -
1969 and earlier D, all DC -

adjust to 1 in. from boss)

(2 on right and left sides - 1970 and
later D - adjust to 1-1/2 in,

Figure 2F-72, Adjusting Worm Bearings
3A. Tie Rod Adjustment - 3 Wheel Car

Tie rod (10} has a thread on both ball ends which is
adjustable in a threaded sleeve. Both ends should be
adjusted in the sleeve an equal number of threads to
a length of 5-7/8 inches to centers of ball studs as
shown in Figure 2F-74.

Figure 2F-T1, Wheel Steering - Exploded View

To adjust, remove tie rod from car (see "disassem-
bling steering arm and tie rod assembly"). Loosen
clamp nuts and turn ball joint end in or out of sleeve

Figure 2F-T73. Making Over-Center Adjustment
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Figure 2F-74, Tie Roed Adjustment - 3 Wheel Models

to adjust length. Position clamps so they will not
strike fork bracket or gear unit when fork is turned,

Overall Linkage Adjustment on Car.

Adjust steering linkage in the following mammer if
any parts have been disconnected.

1. Adjust and install tie rod ends in fork bracket
and steering arm,

2. Turn steering wheel shaft to center position (least
play in worm gear}.

3. Put front wheel in straight ahead position.

4, Install steering arm on shaft splines without
moving position of steering wheel or front wheel.

5. Adjust left side fork stop to limit fork travel
short of hitting fiber glass housing. Right side will
stop in correct loecation if tie rod length has been
adjusted correctly,

On 1968 and earlier models, it is necessary to re-
move steering wheel and fork housing to waork on
gear unit. On 1969 model, gear unit with bracket
can be removed from car without removing fork
housing,

1. Short tie rod 7. Suspension tube (2}
2. Long tie rod 8. Rubber sleeve

3. Adjusting sleeve (2) 9. Steering gear unit
4. Steering arm 10. Grease [itting {6)
5. Suspension arm 11. Axle support arm

(right & left} {right & left)
6. Shock absorber 12, Kingpin (4)
assembly (2)

Figure 2F-74A. Front Suspension - 4 Wheel Car
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Figure 2F-75. Pulling Steering Wheel

3B. Tie Rod Adjustment - 4 Wheel Car (Figure 2F-T4A},
T4A)

Both tie rods (1, 2) are threaded on both ends which
are adjustable in threaded sleeves (3). Both ends
should be adjusted in the sleeve an equal number of
threads. Short tie rod {1) should be a length of
13-1/4 in. between centers of ball studs, Long tie
rod (2) should be a length of 24 in. between centers
of ball studs.

Overall Linkage Adjustment on Car
Adjust steering linkage in the following nianner.

1. Set steering wheel shaft at the midpoint of its
travel (approximately two turns from either ex-

Figure 2F-76. Pulling Steering Arm

treme). Install steering arm (4} at approximate mid-
point of the frame slot.

2. Install short tie rod assembly (1). Check align-
ment of right front wheel with a long straight edge
which extends across the right rear wheel and ripht
front wheel, If necessary adjust threaded sleeve on
tie rod so that right front wheel points straight ahead.

3. Install long tie rod (2} and check alignment of left
front wheel with a straighi edge extending across the
front and left rear wheels. Left front wheel should
point straight ahead. Adjust the threaded sleeve on
long tie rod if necessary.

4, Tighten clamping bolts and nuts on both tie rod
sleeves,

REMOVING STEERING WHEEL AND STEERING
GEAR UNIT (Figure 2F-71)

Pry cap {1) from steering wheel and loosen nut (2)
until flush with end of threads on shaft. Use claw
puller, Part No, 97282-61 and wedge attachment,

Part No. 95637-46 with a cap, Part No. 95652-43A
{or eguivalent) to protect threads as follows. Install
wedge underneath steering wheel (3) hub - cup {4)
can be depressed to gain clearance, Install jaws of
puller behind wedge and turn screw against protec-
tive cap on shaft to pull wheel from splines {(see
Figure 2F-753} Disassemble nut {2}, steering wheel
{3), cup {4), spring (5) or spacer (5A) and bushing {6)
from steering ¢olumn (7).

On 1968 and earlier models, remove fork housing
{fiber glass front center section). See "Body" Sec-
tion 21,

On 1969 model, remove 4 bolts holding steering unit
bracket to frame and disconneet tie rod from fork,
Ball joints on tie rod (10) ends are a taper fitin
steering arm and fork bracket sockets. Remove
cotter pins and nuts (11) and use claw puller Part
No. 97292-61 to pull joint from socket. See Figure
2F-T77. Remove entire steering upit from car,

On 1972 and later D4, the front fiberglass body sec-
tion must be removed, See "Body™ Section, 21 After
removing steering shaft nut and lockwasher {8, Fig-
ure 2F-T1} use claw puller Part No, 97262-61 to re-
move steering arm (9A, Figure 2F-71). Steering
gear is secured to frame with three bolts and lock-
washers (12A, Figure 2F-T1).

DISASSEMBLING AND ASSEMBLING STEERING ARM
AND TIE ROD ASSEMBLY (Figure 2F-71)

Remove steering wheel and fork housing (if neces-
sary) as described previously. To disconnect steer-
ing arm from lever shaft, remove nut and lock-
washer (8} and use claw puller, Part No. 97292-61
to pull arm (9) from shalt (21) splines {(See Figure
2F-76).

WARNING

When disconnecting a ball joint, no attempt shouid

be made to drive a wedge between the joint and the
attached part.
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Figure 2F-77, Pulling Ball Joint

On frozen sockets, moderate heat applied to
socket with torch will aid in removal with
claw puller. (In this case ball joints must
be replaced.) Care should be taken so as
not to damage rubber boots since they are
not replaceabie,

Before reassembling tie rod, check ball joints for fit
in saockets, Replace tie rod if play is excessive.
Apply a liberal guantity of grease to ball underneath
each rubber boot.

NOTE

When connecting ball joint stud to steering
arm, torque the attaching castle nut 25 to 28
ft-1bs before backing off to insert cotter pin.

Install tie rod and steering arm on car in reverse
order of disassembly and in correct relatiog as de-
scribed in "Overall Linkage Adjustment’. .

DISASSEMBLING AND ASSEMEBLING STEERING
GEAR UNIT (Figure 2F-T1}

Remove steering gear {rom car as described pre-
viously,

Remove bolts and lockwashers (18), side cover (19),
gasket (20) and withdraw steering shaft (21). In-
speet seal (22) lip surface and replace if damaged.

O N o L by
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Screw and washer (4) 7. Bushing {4)
Slider assembly 8. Frame
Fork spring 9. Cotter pin
Fork assembly 10, Nut

Fork slider 11. Washer
Seals (2}

Pack Grease
Heavily Between
Bearings

12,
13.
14,
15.
16.

Sprocket (tiller)
Spacer (steering wheel)
Bearing guard

Cone

Bearing {23)

Bearing cone
Cover

. Upper head cup
Lower head cup
. Fork stop bolt
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Remove locknut (13) and lockwasher (14} (if used) or
locking cup (14A). Remove cap (15 or 154), lower
bearing race {23), and lower ball cage (24), worm
shaft {25), upper ball cage (26} and upper bearing
race (27). Replace balls and races if worn or
damaged.

Reassemble steering gear unit in reverse order of
disassembly using new gasket {20) underneath side
cover.

Remove plug {28} and fill unit with Harley-Davidson
transmission lubricant and hold unit in approximately
the same position as it will be in car to allow excess
fluid to drain from filler hole. Reinstall plug.

Before installing unit on car make adjustments as
deseribed under "Adjusting Steering Gear Unit"”.

DISASSEMBLING FRONT FORK TUBES 1869 & EAR-
LIER (Figure 2F-78)

Remove front wheel assembly. See Section 2, "Re-
moving and Installing Front Wheel."

1.  Plug and washar (2) 12A. Spacer {steering
1A. Grease fitting (2} {1980} wheel or 1974 and
2. Slider assembly later tiller)

3. Fork spring 13.  Upper cover

4. Fork assembly 14. Bearing cone

5. Fork slider 15. Upper bearing cup
6. Seals (2) 16. Bearing cone

7. Bushing {4} 17. Lower cover

8. Frame 18. Lower bearing cup
9, Cotter pin 19. Fork stop bolt
10. Nut
11.  Washer
12. Sprocket {tiller)

{1974 and earlier)

Figure 2F-T78A. Front Fork, 1970 and Later -
Exploded View

After front wheel has been removed, the fork slider
assemblies can be removed by removing upper cap
serew and washer (1) and unscrewing the slider
assembly (2} to disengage the fork spring (3) from
the fork assembly (4), To remove fork spring (3)
from slider {5), simply unscrew fork spring., (Turn
counterclockwise.) If seals (6) are leaking or worn,
replace them by prying out old seals and press in
new seals with seal lip facing inward. Replace fork
tube bushings (7)) if worn, using claw type bushing
puller,

REASSEMBLING FRONT FORK TUBES
1969 & EARLIER (Figure 2F-78)

Clean old grease and dirt from afl parts, inspect for
damage and wear. Replace any damaged or worn parts.
Pack grease heavily between bushings (7} in fork leg.
Lightly coat fork spring coils with grease and screw
springs (3} tight into slider (5). Insert right side slider
assembly (large diameter axle hole) into right fork leg and
serew in until tight. Back off by unscrewing just enough
to aliow correct axle hole alignment. Install left side
slider assembly {small diameter axle hole), in left fork leg
in same manner. Install cap screws and washers (1}. In-
stall front wheel.

Grease both fork sides once a vear as follows: Remove
lower cap screw and washer (1) and install grease fitting
having a 1/4-28 thread {H.D. Part No. 9851). Using a
grease gun, pump grease into fork side and reinstall cap
screw and washer. Caution: If excessive amount of grease
is pumped into fork side, slider seal (6} may be blown out.
It is suggested that seal lip be relieved by sliding a shim
between lip and fork leg while greasing.

DISASSEMBLING AND ASSEMBLING 1969 & EARLIER
FRONT FORK (Figure 2F-78)

To remove fork (4} from frame (8), remove cotter
pin (9), fork shaft nut (10}, washer (11}, NOTE:
Mark sprocket {12, if used) as to its position on fork
shaft. Restart fork shaft nut on threads and tap
firmly on shaft nut with heavy rawhide mallet, until
fork drops free. Support fork and remove fork shaft
nut, steering sprocket (12} or spacer {13), bearing
guard (14) and fork stem cone {15}, Slide fork down
out of frame head and remove the twenty-three bali
bearings (16}, Renwve bearing cone (17} and cover
{18) from fork stem. Clean nll parts and inspect for
wear or damage. Replace worn or damaped
parts. Replace upper and lower head cups (19 & 20)
if worn excessively. -

Pack bearings with bearing grease. Slide fork (4} (with
lower bearing guard [18] and bearing [17] in position on
fork stemn) into frame head with fork stops facing toward
the rear of the car. Support fork and install ball bearings
{16) into greased upper bearing race. Install upper fork
stemn cone (15) and upper bearing guard {14}. [nstall steer-
ing sprockets (12, if used) on fork shaft according to
marks made before assembly or install spacer (13). Install
washer (11}, nut (19}, and tighten nut until there is no
noticeable free play or bind when front fork is turned
from side to side. Install cotter pin (9).
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DISASSEMBLING & ASSEMBLING FRONT FORK
TUBES 1970 & LATER (Figure 2F-T84)

Remove front wheel assembly. See Section 2, "Re-

moving and Installing Front Wheel."

After front wheel has heen removed, remove both
fork slider assemblies by unscrewing slider assem-
blies to disengage fork springs {3} from fork assem-
bly (4).

Unscrew fork springs (3) from slider assemblies in
a counterclockwise direction and remove.

If seals (6) are leaking or worn, pry cut old seals
and replace. Press in new seals with seal lipsfacing
inward. Replace fork tube bushings (V) if worn,
using claw type bushing puller.

Clean old grease and dirt from all parts, inspect for
damage and wear. Replace any damaged or worn parts.
Pack grease heavily between bushings {7) in fork leg.
Lightly coat fork spring coils with grease and screw
springs {3) tight into skder (5},

Reassemble as follows. Screw spring into slider (2)
until spring bottoms out, Insert left side slider as-
sembly {smaller diameter axle hole) into left fork leg
and screw spring into leg until dimension between
bottom edge of leg and center line of axle hole in
fork measures 4 {with spring unloaded). When this
dimension is achieved, reposition fork slider with
targer hole opening for axle sleeve {counter-sunk
side) toward wheel,

Insert right side slider assembly (larger diameter
axle hole} into right fork leg and screw spring into
leg until axle hole aligns with left side slider axle
ttole. These two holes must align for axle to mount
correctly.

Install front wheel,

Grease both fork sides once a year as follows: Remove
plug and washer (1) and install a fitting having a 1/4-28
thread. Using a grease gun, pump grease into fork side
and reinstall cap screw and washer. Caution: If excessive
amount of grease is pnumped into fork side, slider seal (6}
may be blown out. [t is suggested that the pressure de-
veloped by greasing be relieved by sliding a shim between
seal lip and fork leg.
NOTE:

1980 cars are equipped with grease fittings,

DISASSEMBLING AND ASSEMBLING 1970 & LATER
FRONT FORK (Figure 2F-784)

To remove fork (4) {rom [rame (8), remove cotter
pin {9 fork shaft nut (10}, washer (11}.

NOTE

Mark sprocket (12, il used) as to its position
on fork shaft.

Restart fork shaft nut on threads and tap firmly on
shaft nut with a heavy rawhide mallet until fork drops
free. Supporl fork and remove nut, steering sprocket
{12) or spacer (12A}, and upper bearing cover (13},
Slide fork down out of frame head and remove bearing
cones {14 and 16} and lower cover (17). Bearing
cups (15 and 20) are pressed into head cups (18 and
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19), and head cups also are a press lit in steering

head (8}, If necessary to replace bearing races,

drive head cups from steering head with a hammer

and drift from opposite side of hole. Clean all parts and in-
spect for wear or damage. Replace all worn or damaged
parts particularly bushings {7), seals (6) and bearing parts
{14, 15, 16 and 20). Pack bearings with grease. Slide fork
{4) with lower bearing cone {16} and cover {17} in position
on fork stem into frame head with fork stops facing to-
ward the rear of the car. Install upper bearing cone (14),
cover (13), and sprocket {12) or spacer {12A). Install
washer (11}, nut {10) and tighten nut until there is no
noticeable free play or bind when fork is turned from side
to side. Install cotter pin (9.

FRONT SUSPENSION - 4 WHEEL CAR (Figure 2F-
78B)

DISASSEMBLY
WARNING

Block rear wheels, jack car up and block frame to prevent
possible personal injury and/or damage to the golf car,

Pull steering arm (1) from steering shaft with puller
as described under "Removing Steering Wheel and
Steering Gear"”.

Remove ball joint nuts and cotter pins (2). HRemove
short lie rod assembly (3) from right axle support
arm (4) as shown in Figure 2F-77, using claw puller,
Part No. 97292-61, and wedge attachment 95637-46.
See "Disassembling and Assembling Steering Arm
and Tie Hod Assembly" for additional information,
In a similar manner remove long tie rod assembly
(5) from right and left axle support arms (4 and 6),

Either side of suspension system is removed in an
identical manner,

Remove shock absorber assembly (7) by disassem-
bling shock absorber mounting bolts and lockwashers

(8h

Bend tabs and side flat on tab lockwasher {3}. Remove
kingpins {10). Axle suppert arm may now be removed.
Note position of bronze thrust washer (11). Remove
suspension tube mounting bolts and lockwashers (12).
Caution: Pull outward on suspension arm (13) while
guiding grease fitting {(14) through slots in frame.
Remove nut {15). spacer (16}, and shim (17) noting number
and thicknesses of shims. Suspension tube (18) may now
be removed from suspension arm (13}. Some early 1972
cars have an additional spacer (19). Retnove rubber sleeve
(20} from frame bracket. To disassemble shock absorber
unit (7) see *Disassembling and Assembling Front Shock
Ahsorbers.”

CLEANING AND INSPECTION

Clean all parts and inspect for damage or wear,
Check ball joints for fit in sockets, Replace tie rod
il play is excessive or if rubber boot is damaged.
Before reassembly apply a liberal quantity of grease
to ball underneath each rubber boot, Examine bush-
ings in suspension tubes (18) and axle support arms
{4 and 8), if they are worn or damaged they must be
replaced,



Steering arm
. Castle nut and cotter pin (4)

. Short tie rod assembly

. Right axle support arm

. Long tie rod assembily
Left axle support arm

. Shock absorber (2)

. Boit and lockwasher (4)
Tab lockwasher {4}

. Kingpin (4}

Thrust washer (2} (Bronze}

. Bolt and lockwasher (6)

. Suspension arm {2) (right and left)
. Grease [itting (6}

. Nut

. Spacer

. Shim (2) (as required)

. Suspension tube (2}

. Spacer (early 1972 models)
. Rubber sleeve

. Clamping bolt and nut {4)

. Adjusting sleeve {2)

Figure 2F-78B, Front Suspension, 4 Wheel Car - Exploded View




REASSEMBLING FRONT SUSPENSION

Reassembly is basically the reverse of disassembly
with the following exceptions. When assembling sus-
pension tube (18) to suspension arm (13), use variable
thickness shims (17) to ebtain .005 in. to .025 in. end
play. (Note that some early 1972 cars require ad-
ditional spacer washer (19). Make sure rubber gleeve
{20) is in position in frame bracket before suspen-
sion tube (18) and suspension arm (13) agsembly is
assembled to frame bracket, When assembling sus-
pension tube to frame, point grease [ittings (14)
downward so they are accessible for greasing, After
assembling axle support arm (4 and 6} to suspension
arm (13), bend both tabs on tab lockwasher down,
bend one side of washer up against flat of kingpin hex.
Pack suspension tubes {18} and axle support arms (4 and
6) with grease. Use a hand gun and pack until grease
comes from seams.

To install and adjust steering arm (1)} and tie rods
{3, 5) see "Tie Rod Adjustment - 4 Wheel Car", in
this section.

DISASSEMBLING AND ASSEMBLING FRONT SHOCK
ABSORBER (Figure 2F-78D)

Raise front end of car so that wheels are supported,
Remove shock absorber from car by removing two
mounting bolts and lockwashers (8, Fipure 2F-78B).

WARNING

Whenever working on a golf car, disconnect the battery
ground cable to prevent car from accidentally starting
and causing possible injvry.

WARNING
Whenever working on the front suspension of a golf car,

block the rear wheels to prevent car from accidentally
maving and causing possible injury.

Figure 2F-78C. Using Shock Absorber Tool
2-42

Place shock absorber assembly in shoek absorber
tool, Part No, 97010-52A, in same position as when
mounted in car. See Figure 2F-78C. Compress
absorber spring enough to remove each half of upper
spring retainer (1), Release spring compression and
remove absorber assembly from tool. Remaining

items can then be removed in order shown in Figure
2F-78D.

s
—&

1. Upper spring retainer
2. Spring guide {2)

3, Spring

4, Shoek absorber unit

5. Lower spring retainer

Figure 2F-78D. Front Shock Absorber,
4 Wheel Car - Exploded View

PRESS QUT PRESS IN

1
6
1. Bolt 5. Set screw
9 Nut (1f applicable)
3. Bushing assembly 6. Nylon washer
4, Spacer 7. Frame eye

8. Fork

Figure 2F-79. Rear Fork Suspension



Clean and inspect all parts for wear and damage.
Examine absorber unit for traces of fluid leaking,
especially at upper end. Unit should compress
slightly easier than it extends. If possible, com-
pare action with a new unit. Shock absorber cannot
be repaired. Faulty units must be replaced.

Agsembly is the reverse of disassembly,

REAR FORK SUSPENSION (1966 and Later Models)
WARNING

Block rear wheels, jack car up and block frame to avoid
perscnal injury and/or damage to the vehicle.

To disassemble rear fork suspension, support rear
end of car main frame with suitable blocking. Re-
move shock absorber upper and lower mounting bolts
from frame and differential. Remove handbrake
clevis at pull-lever end. Disconnect hydraulic brake
line. See Figure 2F-79. Remove bolts and nuts (1
and 2} to release rear fork from car.
NOTE:

Rubber bushing assembly {3} is held in frame eye
{7) with set screw (5 and also Harley-Davidson
Stud N' Bearing Mount (Part No. 99626-77). Set
screw {5) must first be removed and eye heated to
loosen Loctite. Bushing assembly {3) must be
driven inward to remove and outward to install.
Use Harley-Davidson Stud N' Bearing Mount
{Part No. 99626-77) when reinstalling.

If fork tube or brackets are bent, and straightening
is practicable, realign according to dimensions shown
in Section 2E of this manual.

SUSPENSION RELATED VIBRATION
1. )ront Fork Assembly
WARNING

Whenever working on a golf car, disconnect the battery
ground cable to preveni car from accidentally starting
and causing possible injury.

WARNING

Whenever working on the front suspension of a golf car,
block the rear wheels to prevent car from accidentally
maving and causing possible injury.

High frequency vihraticn in the floorboard and tiller bar
may be caused by dry fork sliders binding in the fork
bushing.s To eorrect this, first remove the fork plugs and
washers from fork and replace with grease fittings. Using
a hand grease gun, carefully pump two shots of grease in-
to each fork side. CAUTION! Excessive grease pumped
into a fork side can biow out the fork slider seal. Work the
sliders in and out of the fork tube to ensure smooth opera-
tion. In extreme cases, the fork bushings, or sliders, may
have been damaged by the dry condition, If the sliders do
not travel freely following lubrication, dismantle the

front fork assembly as described in Section 2 of this Ser-
vice Manual. Inspect the bushings and slider for scoring
or other signs of wear. Check for Lhe correct location of
the fork bushings within the fork tube. The inner bushing
should be against the shoulder of the fork tube which will
position its lower edge 3.90 inches from the tube end. The
outer bushing should be flush with the fork tube seal
recess. Replace parts as required and reassemble fork.
After greasing and inspecting the fork, remove the grease
fittings and reinstall the fork plugs and washers. Check
for proper installation.

2. Rear Fork Bushings - Vibration evidenced by a low
pitch rumbling in the body and front cowl may be caused
by loose rear fork mounting hushings. This conditien
ailows the rear fork shackle to make contiact with the
frame bushing boss. The rear fork bushing is designed
not only to allow radial pivoting of the rear fork, but also
to absorb the vibration of the fork. In a loose condition,
the bushing allows vibration to be transmitted through
the shackle to the frame resulting in the low pitch rumbl-
ing. In most cases, this condition is easily recognizable
because the bushing extends .125 to .200 inch out of the
frame bushing boss. The bushing collar should be flush to
the bushing boss. In seme cases, this condition is more
difficult to recognize because the bushing only moves
during sharp lefl or right turns and returns to its proper
position at rest, Both conditions should be investigated
and ecorrected if necessary.

To correct, the bushing must be positioned with its outer
sleeve collar flush against the bushing boss. To properly
locate the bushing, it may be necessary to move it over by
inserting a lever between the rear fork shackle and
bushing face. (See illustration.)

If the bushing cannot be moved, the rear fork must be
lowered to allow access to the bushing sides.

WARNING

Whenever working on the rear suspension of a golf car,
block the froni wheels Lo prevent car from accidentally
moving and causing possible injury.

Raise bedy and remove the engine ground strap which
limits and restrains the fork movement. Remove the rear
fork mounting bolts, washers and locknuts. Support the
main frame on tripods {jackstands) and carefully lower
the rear fork. With the fork dropped, place a piece of hard-
wood against the bushing collar for protection and then
drive bushing into boss until shovlder is flush.

When bushings are fully seated. drill a.149 inch hote with
a No. 25 drill near the center top of the right fork bushing
and the center bottom of the left. Install a self-tapping
serew in each to hold bushing in place. Raise the rear fork
and insert the rear fork mounting bolts, washers, and
locknuts.
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BRAKE

DISC BRAKE {D,D4)
DESCRIPTION

When the brake foot lever is depressed, it trans-
mits a clamping action to the caliper type brake
shoes through the brake cable. The brake shoesapply
this pressure to the brake digc attached to the drive
shaft on the differential unit, thus stopping the car.

When the brake pedal is tilted forward while held in
a depressed position, it will lock the brake, holding
the car unlil the brake is released by tilting the
brake pedal rearward or until the accelerator pedal
is depressed, automatically releasing the brake. This
feature provides a parking brake by simply tilting
the brake pedal and also prevents any possible dam-
age by automatically releasing the brake when the
accelerator is depressed.

ADJUSTING DISC BRAKE (Figure 2G- 35}

? 10 1

L T A N

When brake pedal free travel becomes excessive, it in-
dicates brake caliper adjustment is required. It is impor-
tant to remember that proper brake adjustment and
pedal height is only achieved by adjusting the brake
caliper, not the brake cable. Brake cable adjustment is to
assure proper cable attachment and compensate for the
normal variable cable length only.

The following is the recommended brake adjustment pro-
cedure:

1. Tksconnect brake cable {6} at brake cam lever (4) by
removing cotter pin, clevis pin (2), and washer from brake
cam lever (4).

2 Check brake disc alignment between brake shoes (5).
The brake disc should be centered between the brake shoes
using the brake shoe bracket {12} as a centering guide,
Check the Belleville washers (14). They should be in good
condition and properly divided and stacked as shown.

3. To adjust caliper, remove cotier fram castle nut (3) at
rear caliper brake shoe (5). Tighten castle nut (3} until
brake shoe pads bear lightly on brake disc.

4. Loosen stop hut (9} for further adjustment.

5. Loosen pivot bolt jamnout {10) to allow pivot bolt (11)
adjustment. -

6. Engage brake cam {4) with pliers or lever applying
liberal force. The cam engagement will force brake shoes

1. Return spring (1963) 10. Pivot bolt lock nut
2. Clevis pin 11. Pivot bolt
3. Adjusting nut 12. PBrake mounting bracket
3A. Adjusting bolt 13. Brake lining {2}
4, Brake cam lever 13A. Rivets (6)
5. Brake ghoe (2} 14, Formed spring washers (2 or 6)
6. Clevis 15. Brake shoe return spring
7. Cable adjustment
8. Brake dise
9. Stop nut
9A. Bolt
Q?
3

10

Figure 2G-35. Disc Brake
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tightly against dics. Adjust pivot bolt (11) so the brake
shoes are parallel to the disc while pressure is applied to
the cam.

Release brake cam pressure and adjust castle nut (3} until
a maximum of 030 side clearance, .015 on each side, is
achieved between each brake shoe and the disc.

NOTE
Brake shoes must be parallel to the disc when engaged.
When at rest, the shoes are normally skewed apart at the
pad area and not parallel.

7. Adjust stop nut (9} on rear caliper brake shoe (5) until
bolt (94} is firmly seated into shoe without compressing
caliper.

8. Tighten pivot bolt yamnut {10). Install cotter pin in
castle nut {3) which secures cam lever adjusting bolt (3A}.

9. Adjust cable length at cable adjuster to allow clevis
pin (2) to slide through hole in cam lever {4} without
engaging or disengaging cam. Attach washer and insert
cotter pin and secure.

10. Inspect adjustments and test brake system.

Brake adjustment is necessary. Prior to installing caliper
end cable clevis see **Adj. Brake” section.

WARNING

Secure body by inserting screwdriver in pre-drilled hole in
body hinge (1967 and later}. For 1966 and earlier cars
secure body in a suitable manner to prevent body from
falling closed. Personal injury could result if care is not’
taken to secure body.

REMOVING AND INSTALLING DISC BRAKE SHOES
{Figure 2G-35)

If brake shoe linings {13) become worn thin or dam-
aged, the brake can be disassembled for lining re-
placement and other repairs as follows: Remove
brake arm spring (1, if used} and clevis pin (2},

NOTE

1967 Model D brake can be removed as an
assembly at this point by removing 2 bolts
securing bracket {12} to differential housing
bracket.

Remove adjusting nut (3), adjusting bolt (3A), and
atop nut {8). Remove bolt {3A) and separate brake
shoes (b} from brake mounting bracket (12}, When
removing brake shoes {rom maounting bracket, be
sure to note the position of the formed spring wash-

2-46

ers (14) and the brake shoe return spring (15) and
cam lever bearing balls. Clean all parts and inspect
for wear or damage. Replace worn or damaged
parts.

To replace worn or damaged brake linings (13)
press out rivets (13A) and rivet new linings to brake

shoes.

Chamfer leading and trailing edges of both linings
slightly, to prevent brake chatter or squeal, If brake
disc is scored, or damaged, it must be removed for
replacement.

REPLACING DISC BRAKE CABLE ASSEMBLY (Fig~
ure 2G-36)

Raise body. Hemove clevis pin (7) from brake lever
(5 or 5A) and pull cable assembly (11) towards rear
of car, through hole in frame cross-member. Re-
move clevis pin (L2) from brake shoe operating cam
lever. Remove locking nut {13) from end of cable
adjusting screw (14) and pull cable assembly toward
the left side of car and downward to release assem-
bty from brake mounting bracket (15).

Install a new cable assembly in reverse order.

NOTE

The wire is not replaceable because the ends
are swaged on - the entire assembly must be
replaced.

Brake adjustment is necessary after the new cable
assembly ig installed, see "Adjusting Brake'.

REMOVING AND INSTALLING DISC BRAKE ASSEM-
BLY

Remove brake cable assembly as described in pre-
ceding paragraph. Remove 4 bolts, nuts and lock-
washers which attach brake disc to rear axle drive
shaft yoke. Remove belts and lockwashers which
attach brake assembly to car. See "Transmission
Rear Drive", Section 4B.

Install a new cable assembly in reverse order,

MECHANICAL SHOE BRAKES
DESCRIPTION

Drum type expanding shoe brakes are located on
rear wheels and are connected to foot pedal by rod
and cross-shaft linkage as shown in Figure 2G-37.
When the brake pedal is tilted forward while held in
a depressed position, it will lock the brakes, holding
the car until the brake is released by tilting the
brake pedal rearward.



1. Retaining ring 7. Clevis pin

2. Pedal screw 8. Return spring

2A. Pedal screw nut 9. Pull wire

3. Brake pedal 10. Pivot bolt

4. Locking ratchet 10A. Pivot bolt (1966
{1963-65) & later)

4A . Loeking ratchet 10B. Pivot O-ring (2}
{1966 & later) (1966 & later)

4B, Ratchet stop screw 11. Cable assembly
{1966 & later) 12.  Ctlevis pin

4C. Spacer 13. Locking nut (2}

5. Brake lever 14. Adjusting screw
{1963-65) 15. Mounting bracket

5A. Prake lever (1966 16, Brake lever bushing
& later) {2}

6. Ratchet spring

Firure 2G-36. Brake Pedal and Cable -
ADJUSTING MECHANICAL BRAKE SHOES (Fipure
2G-37T)

When brake pedal {ree travel becomes excessive,
indicating that brake adjustment is necessary, raise
rear body section to pertorm vtrake adjustment,
Adjustment for bhrake lining wear is made by re-
ducing length of rear brake rods (6) as follows:

Exploded View (Mechanical Brake)
WARNING

Secure body by inserting screwdriver in pre-driiled hole in
body hinge (1967 and later). For 1366 and eatlier cars
secure body in a suitable manner to prevent body from
falling closed. Persenal injury could result if care is not
taken to secure body.

SBupport rear end of car with both wheels off the

8—@

7..—-—0--(-’p

Cotter pins
Washers
Clevis pins
Clevis
Lack nut
Brake rods
Cotter pins
Lever nut
Lever bolt
Lever

. Cross shalt
. Washer

. Bushinus

1

B

-
Lo e i R L R R N
B .« N

— i
el BO

Figure 2G-37. 1965 DF, DC Brake Linkage



i,

. Washer

. Hub
. Drum spacer

. Brake shoes

. Bhoe return springs
. Cam lever

. Cam

Mounting nuts (1963-65, 3 used}
{1966, 4 used)

Cotter pin

Nut

Bolts

Drum
Retaining spring
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ground, Remove ecotter pin and clevis pin from
front ends of ends of left and right brake rods.

Shorten each rod (turn clevis (4) onto rod until
each brake drags when clevis and pin are rein-
stalled on cross shaft lever.) Check by turning
wheels. Turn each clevis the same number of turns
to keep brakes equalized. When new brake linings
have been installed, the left and right rear brake
rods may have to be adjusted an unequal number
of turns to equalize brakes.

After several minor adjustments of front brake rod,
it will be necessary to readjust brake shoe cam
lever on brake sideplate (12, Figure 2G-38) to keep
lever in approximately vertical position., To adjust
position loosen clamping bolts, remove levers from
camshaft splines and reposition both levers the same
amount on splines,

IMPORTANT: All brake linkage adjusiments
must be made s0 that operating levers on
cross shaft and brake operating levers are
in a nearly vertical position with foot pedal
in depressed position (brakes applied),

REMOVING  AND INSTALLING MECHANICAL
BRAKE SHOES AND PARTS (Figure 2G-38)

If brake shoe linings become worn thin or damaged,
the brake shoes (1G) can be inspected and re-
moved, if necessary for lining replacement as fol-
lows: Remove wheel mounting nuts (1) and remove
wheel (not shown). Remove wheel axle hub nut
cotter pin (2) and mut (3). Attach suitable puller
to ends of 3 bolts (5} and pull hub (), drum spacer
{7) with drum (8) from axle as an assembly. Linings
are exposed to view at this point. To remove shoes
unhook shoe retainer springs (%) from holes in
shoes and unfold shoes (10} from slots in cam (13)
and pivot stud by swinging shoes away from back-
ing plate, Remowve shoe return springs {11}, If lin-
ings are worn, shoes can be replaced as an assem-
bly, or linings only can be replaced by drilling out
old rivets and riveting on new linings which are
supplied in sets with rivets. Grease cam and pivot
stud slots and reassemble parts in reverse order.
If cam lever {L2) has been removed from cam (13},
reassemble on splines so cam lever is perpendicular
to cam slot ag shown,

NOTE

Qil pedal and rod linkage parts including
brake operating camshaft {13, Figure 2G-38)
cross shaft bearings (13, Figure 2G-3T) and
clevises {4, Figure 2G-3T) periodically,

DISASSEMELING AND REASSEMBLING MECHANI-
CAL BRAKE CROSS-SHAFT (Figure 2G-37)

Remove front and rear brake rod clevises from
¢ross-shaft levers by removing cotter pins {1}
washers (2} and clevis pins {3). Remove right side
lever nut (8) lever bolt {9) and lever (10). With-
draw cross shaft (11) from left side, Replace bush-
ing (13) if worn or damaged.

3. Ratchet ear
4. Ratchet notch

1. Brake pedal
2. Bracket

Figure 2G-39. Adjusting Mechanical Brake Release

MECHANICAL BRAKE LOCKING RATCHET {Figure
2G-139)

If brake locking ratchet (4) fails to engage or re-
lease from the accelerator interlocking ear (3) when
the brake pedal (1) is tilted, the accelerator bracket
(2) must be readjusted for proper brake locking and
releasing,

See Figure 2G-39. Loosen, but do not remove pedal
bracket-to-floor panel nuts with wrench. Depress
brake pedal and tilt foct pedal {1) forward, Shift
bracket (2) so that ear (3) engages one of notches
{(4). Fully tighten nuts while holding in this position.

DISASSEMBLING BRAKE PEDAL (Figure 2G-38)

To replace or repair worn or damaged brake pedal
parts, proceed as follows: Remove retaining ring
(1) and pedal screw (2). Slide brake pedal (3} out of
brake ratchet (4} and brake lever (5}, Remove
ratehet spring (6), clevis pin (7), and unhook brake
return spring (B} from brake spring pull wire (9).
Remove brake pivot bolt (10) and brake lever (5).
Clean all parts and inspect for wear or damage. Re-
place any worn or damaged parts and assemble brake
in the reverse order of disassembly.

HYDRAULIC SHOE BRAKES
1966-1972 DC
DESCRIPTION

Hydraulically operated drum type expanding shoe
brakes are located at rear wheels. Foot pedal op-
erates master cylinder piston creating hydraulic
pressure in lines to wheel cylinder pistons which
expand brake shoes. Brake shoes require periodic
adjustment to compensate for lining wear. Master
cylinder fluid level should be checked once a month
to restore level - USE ONLY HYDRAULIC BRAKE
FLUID. A separate hand operated parking brake
is cable-connected to the rear brake shoe actuating
lever. Adjustment is provided at cable bracket con-
nection.

ADJUSTING HYDRAULIC BRAKE SHOES

Adjust brake shoes if pedal moves more than 3/4
way to floor., Adjustment for brake lining wear is
made by expanding brake shoe pivot as follows:
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6"
1. Clevis pin 4. Pull lever L
2. Cotter pin 5. Rear cable ;. ggiiﬁ%):;}:;v;ctuatmg lever
3. Cable connection bracket 6. Front cable 3. Bleed fitting
Figure 2G-39A. Parking Brake Adjustment Figure 2G-39B.

Wheel mounting nuts {4}
Cotter pin

Nut

Huhb

Drum

Shoe retainer cup {2)

. Shoe retainer spring (2)
Shoe retainer pin

.

-

e o e LI D

&

15. Lock clip

16. Spring clip

17. Cylinder

18. Boot clip

19. Boot

20. Piston

21. Piston seal

22. Shoe adjusier attaching nut
and lockwasher (2}

. . 23. Shoe adjuster body
- Parking brake lever cotter pin 24. Bhoe adjuster tappet (2)

. Parking brake lever .
Return spring (wheel cylinder side) 25. Shoe adjuster cone
Brake shoe set 26, Backplate mounting nut and
' . . . lockwasher (4
. Return spring (adjuster side) 27. Backplate motgnzing bolt (4)

. Rubber boot 28. Backplate

Figure 2G-39C. Hydraulic-Brake Exploded View
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CAUTION

Block front wheelis), jack car up and block frame to pre-
vent personal injury and/or damage to the vehicle.

Support rear end of car with both wheels oif the
ground. Remove cotter pin and clevis pin (1 and 2,
Fig. 2G-3%A) from adjusting bracket at front end of
parking brake pull cable.

Turn square head screw (1, Fig. 2G-39B) at top of
brake sideplate inward {clockwise} until each brake
drags slightly. Check by turning wheels. Reinstall
cable adjusting bracket on lever using clevis pin hole
giving slight cable slack with brake handle released.

REMOVING HYDRAULIC BRAKE SHOES AND PARTS
(Fig. 2G-39C)

If brake shoe linings become worn thin or damaged,
the brake shoes (12) can be inspected and removed,
if necessary for lining replacement as follows: Re-
move wheel mounting nuts (1} and remove wheel (not
shown). Eemove wheel axle hub nut cotter pin (2)
and nut (3). Attach suitable puller to ends of bolts
and pull hub {(4), with drum (5) from axle as an as-
sembly. Linings are exposed to view at this point.
To remove shoes, disengage shoe retainer spring
eups (6) from pins {8) and remove springs (7). Re-
move cotter pin (9) from parking brake lever (10).
Remove cylinder side {red) shoe return spring (11).
Pull shoes {12} from slots in adjuster assembly and

swing shoes away from backing plate. Remove ad-
juster side shoe return spring (13). Note how spring
ends are positioned in holes.

CAUTION

Do not depress rear wheel brake pedal with shoe
assemblies disassembled as a loss of fluid will result.

If wheel cylinder repair is necessary, remove rubber
beot (14) and 2 clips (15 and 16) at rear of brake
sideplate with a pointed tool.

INSPECTION AND SERVICING BRAKE SHOES AND
PARTS (Fig. 2G-39C)

Examine brake linings for wear and signs of being
oil soaked. Linings are bonded to shoes which are
available as a set to service ¢ wheels. Examine
wheel cylinder also for signs of feaking fluid.

If faulty unit is found, disconnect hydraulic line, re-
move wheel cvlinder from back plate and disassem-
ble for inspection. Remove rubber boot (14), lock
plate (15) and spring plate (18) to release cylinder
{17 and lever (10}, Examine seal (21), piston {20)
and cylinder (17) for wear and pits or scratches and

1. Cotter pin and washer 9. Boot retainer clip 17. Valve stem

2. Clevis pin 10. Push rod retainer clip 18, Valve seal

3. Clevis rod 11. Piston 19. Master cylinder

4. Return spring 12, Piston seal 20. Brake pedal

5. Return spring bracket 13. Valve spring collar 21. Pivot bolt nut

8. Clevis rod loek nut 14. Valve spring 22. Pivot bolt washer (2)
7. Push rod 15. Valve spacer 23. Pivot bolt

8. Boot 18. Valve washer

Figure 2G-39D. Master Cylinder - Exploded View
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replace parts as necessary. Note: Use brake fluid
or alcohol only to clean wheel cylinder parts. Wheel
cylinder piston kits or seal kits are available to

service 2 wheels,
I CAUTION ¢

Clean rubber parts by washing in denatured
alechol or brake fluid. DO NOT use mineral
base cleaning solvents such as acetone or
paint thinner, Use of mineral base seclvents
will gause deterioration of the part and would
continue to deteriorate after assembly which
could result in component failure,

Disassemble shoe adjuster tappets {24) from body
{23) and clean parts in solvent,

Severely scored or grooved brake drums should be
replaced. Assemble brake shoes and parts in re-
verse order of disassembly. Apply a slight amount
of grease to shoe adjuster cone (25} and tappets (24).
Also apply a slight amount of grease to shoe contact
points on brake sideplate. Install adjuster side
spring first and positicn shoe ends on adjuster tap-
pets. Install cylinder side spring and pesition shoe
ends on cylinder - one side has sqguare hole for
parking brake lever. Assemble remaining parts, ad-
just brake shoes and bleed hydraulic system as
described in this section.

DISASSEMBLING MASTER CYLINDER AND PARTS
(Fig. 2G-39D)

Disconnect hydraulic line and remove two master
cylinder attaching bolts, nuts and spacers. Remove
cotter pin and washer (1) which attaches clevis rod
{3) to brake pedal. Disconnect return spring (4}.
Withdraw master cylinder assembly (19} from car
{rame hole.

Loosen clevis rod lock nut {8} and unscrew rod {3)
from push rod (7). Remove spring bracket (5) and
nut (6). Remove boot (8) from master cylinder {19).
Remove clip (%) and boot from push rod {7}. Remove
push rod retainer (10) from groove in master eylin-
der bore. Withdraw push rod (1, and piston (11)
with seal {(12}. Remove spring collar (13}, valve
spring (14), valve spacer (15), valve washer {16),
valve stem {17) and valve seal (18). Clean all parts
in hydraulic brake fluid or alcohol ONLY.

Examine piston (11} and cylinder (19) bore for wear,
scratches or pitting. Examine seals (18 and 12) for
wear or distertion. Repair Kits are available to
service the master ¢ylinder.

Assemble parts in reverse order of disassembly and
obiain correct adjustment of push rod (7) by screw-
ing clevis rod onto push rod until there is 1/16 inch
play between push rod and piston in cylinder when
clevis hole lines up with hole in pedal. This free
play is important for correct operation of hydraulic
system.

Bleed brakes as described in following paragraph.

BLEEDING HYDRAULIC SYSTEM

WARNING

Brake fluid can cause irritation of eyes and
skin and may be harmiful if swallowed. If fluid
is swallowed, induce vomiting by administer-
ing two tablespoons of salt in a glass of warm
water. Call a doctor. In case of contact with
skin or eyes, [lush with plenty of water, Get
medical attention for eyes. XKEEP BRAKE
FLUID OUT THE REACH OF CHILDREN!

If any line or cylinder has been opened when servic-
ing brake system or when satisfactory brake adjust-
ment is unobtainable or pedal is spongy, bleed air
from hydraulic system as follows:

Strip the end of a lenpth of appropriate size plastic
tubing over wheel cylinder bleeder nipple, located
next to wheel cylinder line connection (3, Fig. 2G-
39B}.

Place the other end in any clear glass jar containing
about 1 in. of brake fluid.

Bleed right wheel first. Open bleeder nipple by ro-
tating it counterclockwise about 1/2 turn. With mas-
ter cylinder full of fluid at all times, slowly depress
foot pedal repeatedly until fluid flows from bleeder
nipple free of air bubbles. Add fluid to master cyl-
inder to bring to 1/4 in. from cover. Close bleeder
nipple. Repeat above procedure on left wheel.

Do not re-use bled fluid unless it is clear and free of
sediment. If it is impossible to blead all air from
system, master cylinder check valve is faulty and a
master cylinder repair kit should be installed.

REPLACING ACCELERATOR PAWL Fig. 2G-40.
WARNING

Before working on this vehicle; block all wheels and turn
ignition to "OFF" position and remove keys from vehicle.
Failure to do so could cause perscnal injury and/or
damage to the vehicle.

Disconnect wire terminal from the micro-switch {1) or
disconnect micro-switch rod (2} from interlock shaft (3) by
removing cotter pin (4) and washer (5),

Remove swivel block (8] by removing cotter pin {6} and
washer (7).

Remove two bolts (12} from accelerator brackel (13) (at
opposite ends of bracket). Remove bracket assembly from
vehicle,



1 14" g

Drill 1/8" dia. hole in new
{ocation through pedal and
shaft and press in rol! pin.

Fig. 2G-40. Accelerator Pedal Assembly

Using suitable drift pin, drive roll pin {14} from pedal (15)
and shaft 13). Disconnect return spring (19) from pedal
(15} and lever (17). Unhook lever spring {16) from lever.
Slide shaft (3} from pedal {15), bracket (13}, refurn spring
{19) and accelerator lever {17). Insert nylon bushing (18)
into new interlock shaft (3} pawl with lip of bushing to
cotter pin side of pawl.

Slide shaft {3) through first hole of bracket {13). Slide ac-
celerator lever (17), return spring (19) and pedal (15} onto
shaft {3). Slide shaft through second hole in bracket (13).
NOTE:; Pawl must be flush with bracket.

Connect return spring (19} to pedal (15} and lever (17), as
shown. Hook accelerator spring (16) to lever {17), as
shown.

Install swivel block (8) into lever {17) and slide washer (7)
onto swivel block (8). Install cotter pin (8) into hole of
swivel block to secure cable linkage.

Install micro-switch rod (2 into bushing and slide washer
{5} onto rod. Install cotter pin {4} into hole of rod to secure
the micro-switch rod assembly. At the bottom of pedal,
measure 1-1/4” to center of pedal and mark it, With pedal
positicned at 85° to 87° from floor of car (Fig. 3), drill

1/16” pilot hole through pedal, center of shaft and
through opposite side of pedal.

CAUTION
T'he rolt pin hole must be drilled as close as pessible to the

shaft's center to prevent possible failure of the ac-
celerator assembly.

Using 1/8” drill bit, drill pilot hole larger to final size.
Drive roll pin (H.D. No. 610) into hole, flush with pedal.
NOTE

Perform all brake and accelerator adjustments as
described in their respective sections of this manual.
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BODY

GENERAL

The golf car body, body tail gate, fork housing, left
shield and right shield are of fiberglass construction.
Fiberglass will not discolor, rot or deteriorate.
Utilicar bodies are steel construction,

The optional windshield is made of a elear, durable
plastic. Use a mild soap or detergent with water for
normal ¢leaning. Flush with clear water first to
soften dirt. Then, wipe clean with sponge or soft
cloth using plenty of water. DO NOT wipe windshield
when dry or with a dry towel because dirt particles
may scratch surface,

SEAT MAINTENANCE

The seats and tail gate are bolted to the main boady
section but do not have to be removed to take body
off car frame,

Proper cleaning of the seats will maintain their ap-
pearance and increase their usable life, Do not use
any harsh detergents or cleaning solvents which
contain ammaonia, aromatic solvents or alkali ma-
terials. Consult the chart below for proper cleaning
procedures.

An occasional application of wax to the seat covering
material will improve its soil resistance and clean-
ability,

RAISING FOR SERVICHE

Body assembly {on 1973 and later D and D4 models} is
hinged at the rear and iz held in place at the front by
means of a spring loaded lalch assembly. The latch is
located just under the left front corner of the body. Two
check straps or metal braces stop the body in a vertical
position.

WARNING

With body raised on 1966 and earlier cars, secure body so
it cannot fall during maintenance of golf car.

Hinges should be oiled and cleaned frequently to
counteract corrosion caused by acidic fertilizer, grass or
moisture.

BODY

BRACKET

STRAP

FRAME
CROSS-MEMBER

Figure 21-3. Lacing Body Straps (1965 & Farlier)

Hinges should be cleaned and oiled every 6 months
{oftener if required to counteract corrosion caused
by acidic fertilizer, grass and moisture).

WARNING

On models with flat support braces, insert
bolt or rod through matching holes near brace
hinge when body is raised to prevent body
from coming down accidentally.

SEAT CLEANING CHART

Ordinary Dirt

cloth or sponge.

Wash material with warni water and a mild soap. Apply scapy water to
a large area, allow to soak for a few minutes, then rub briskly with a

Imbedded Dirt

In the case of stubborn or imbedded dirt in the grain of the material, a
soft bristle brush may be used after the soap application has been made.
If the dirt is extremely difficult {o remove, cleaners such as Ajax or
Comet may also be used. These should be used more cautiously.

Chewing Gum

Carefully scrape off 25 much as possible. Apply a dry cleaning fluid,

Tars, Asphalt, Creosote

These substances will stain if allowed to remain in contact with the
seat material, Wipe off excess as quickly as possible and clean the
area carefully with a ¢loth dampened with dry cleaning fluid,

Paint Remove immediately if possible. Do not use paint remover or 1iquid.
type brush cleaners.

Use a cloth dampened with dry cleaning fluid.
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9.
10.
11,
12,
13.
14,

Steering column U bolt clamp
Nut and lockwasher {2)

U bolt clamp bracket

Mut, lockwasher, washer (2}
Steering column clamp

. Instrument panel

Bolt, nut, washer, lockwasher (2}

. Flecormat

Countersunk pop rivet (2)
Support tube

Washer, lockwasher, nut (2)
Spacer (2)

Pop rivet (2)

Splash shield (2}

Bolt, lockwasher, nut (2)

. Bolt and nut (4)
. Internal tooth lockwasher (8)
. Bumper mounting bolt, washer,

lockwasher (4}

. Fiberglass body section
. Subframe

Plastic bumper strip
Pop rivet (17}

. Channel

. Pop rivet washer (17}
. Pop rivet washer (2}
. Plastic trim (2)

. Floor panel

Figure 2I-4, Front Body Section, 4 Wheel Car - Exploded View
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REMQVING AND INSTALLING BODY

To support body in vertical position, make a plat-
form from wood or use suitable blocking which is
10 in. high, the top surface about 18 in. wide and 39
in, long. Cover top surface with carpet or cloth.

Raise body and position platform under tail pate.

On 1965 and later models, unfasten body support at
frame. On earlier models, unlace straps from brack-
ets on hody. Lacing pattern is shown in Figure 2I-3,

With body resting on platform, remove bolts, wash-
ers and nuts securing hinge to frame,

To reinstall body, reverse this procedure, After
hinge is attached, support body at about a 45° angle
with a suitable prop to lace check straps to body
brackets or attach metal braces,

Body c¢an be adjusted forward or backward as may
be necessary for ¢learance of forward-reverse lever
by loosening both rear bumper bolts on side of car.

REMOVING AND INSTALLING FORK HOUSING AND
SHIELDS - 3 WHEEL CAR

Shields:

Remove 8 Phillips-head screws which fasten each
ghield to sides of fork housing and b Phillips-head
screws which fasten bottom of each shield to floor
panel. On 1972 and later models the Phillips-head
screws are replaced by 3/16 in, aluminum pop rivets.
To remove pop rivets drill them out witha 3/16 in.
drill. When replacing pop rivets, be sure to use
waghers to prevent damape to fiberglass,

Remove accessory panel (See "Fork', Section 2).
Remove tiller bar assembly held by shaft nut and
lock washer, or remove steering wheel (See "Fork™
Section 2},

Disconnect switch, wiring, etc, from fork housing.
On tiller bar models, remove screw and cup washer
holding top of fork housing to steering head bracket,
Remove 8§ Phillips-head screws holding baottom of

fork housing to floor panels. Lift housing from
frame, being careful not to lose 3 rubber spacer
washers underneath fork housing.

NOTE
If desired, shields need not be detached from
fork housing and entire assembly can be re-
moved and replaced as a unit.

Install parts in reverse order of removal,

REMOVING AND INSTALLING FRONT BODY SEC-
TION - 4 WHEEL CAR (Figure 2I-4}

Remove steering wheel. See "Hemoving Steering
Wheel" in Section 2F.
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Remove steering column U bolt clamp (1) by remov-
ing 2 nuts and lockwashers (2). Remove U bolt
clamp bracket (3) from subframe by removing 2 nuts,
lockwashers, and washers (4).

Remove steering column clamp (5) from beneath in-
strument panel (6} by removing 2 nuts, lockwashers,
washers, and bolts (7).

Disconneet wiring from ignition switch and fuel gage,
Disconnect choke cable from carburetor, Remove
straps securing wiring harness and choke cable to
steering column, Pull ehoke cable up through floor-
board.

Remove chrome steering column housing.
Remove floormat (8).

Using a 3/16 in, drill, drill out countersunk pop
rivets (9}, securing instrument panel {6) to support
tube (10), Remove nut, lockwashers, and washers
(11) and spacer (12), Lift off instrument panel (6.
Drill out the lower fromt 3/16 in. pop rivet (13) se-
curing splash shield (14) to car frame.

Remove 2 bolts, lockwashers and nuts (15), Remaove
4 beolts and nuts (16), and 8 internal tooth lock-
washers {17) which secure subframe to floor panel,
Note that there are lockwashers under the bolt heads
and under the nuts,

Remove bumper by removing 4 bumper mounting
bolts, lockwashers and washers (18).

The body section, fiberglass and subirame, may
now be lifted {ree of car,

If it is necessary to remove the [iberglass (19) from
the subframe (20), remove the black vinyl bumper
strip {21) and use a 3/16 drill to drill out the 17
pop rivets (22), holding channel (23) and fiberglass
to subframe,

Reassembly is basieally the reverse of disassembly
with the following exceptions.

Make sure to use washers {24, 25} on backside of pop
rivets (13, 22}, using a pop rivet gun tc install new
rivets (see parts catalog}).

Before replacing the black vinyl bumper strip, lubri-
cate it with tire soap or a small amount of grease.
Start the strip at one end of channel and pull it all
the way through.

When replacing floor mat, use contact adhesive
Harley-Davidson Part No. 99615-69,

NOTE

If it is only necessary to remove the fiber-
glags body sgection (19), the subframe (20)
need not be removed. Remove items 5, 6, 7,
9,11, 12, 21, 22, 23 of figure 2I-4.



TOOLS

45635-46
ALL PURPOSE CLAW PULLER
For variety of applications such as pulling trans-

mission drive flange, gears, ete, Has ecenter adapter
for pulling objects from a small diameter shaft.

99637-46
WEDGE ATTACHMENT FOR CLAW PULLER

Used in combination with claw puller for pulling
steering wheel, ete.

o

96806-40
BENDING BAR

Used for straightening bumpers. Hooks on bumpers
for applying bending leverage.

97010-52A
SHOCK ABSORBER TOOL
Compresses shock absorber for disassembly or as-

sembly. Holds shock abksorber spring in compres-
sion while parts are disassembled.

97292-51
TWO JAW PULLER

Used to pull steering gear parts, bearings. efc.
95652-43A - Center Cap only.
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GENERAL

ENGINE SPECIFICATIONS
PISTON

Piston Fit in Cylinder. . . 006 in. to 007 in. Loose
{Measured at 3/8" below bottom ring groove)

L0067 - 01T in.
002 - ,004 in,
L0001 in. Interference
at 70 degree F.

Piston Ring - End Gap .........
Piston Ring - Side Clearance
Piston Pin - Fit in Piston . . .

CONNECTING ROD

RadialPlay .. ..... . . ... .0005in.-.002 in. Loose
PistonPinFit .. ..... .. . .0002-.001 in. Loose
End Play Between
Crankshaft Throws. ... ... . .010-.018 in.
FitonCrank Pin . ... ... ... .0005 -.002 in. Loose
CRANKSHAFT ASSEMBLY
Crank Pin. .. .. e Must Resist a Turning

Torque of 110 Lb-Ft
Maximum Runout Mainshafts - When revolved

onbearings. ... ... ..... Right(Fan).. ... ...002in.
onhearings. .. . ... ... Left{Clutch). ... .004in.
oncenters. .. ... .. .. ... Right lessthan.002in,

Left . .less than .004 in.
CRANKCASE ASSEMBLY

Crankshaft End Play. . ... e . .001 ic .005 in.
Fan Side Ball Bearing Fit in Crankcase Assembly .000 to
.001 in. Loose

Main Bearing Fit on Shaft:

Ball . ......... .0001 in. to .0008 in, Loose
Roller ........... 0005 to .003 in, Loose
Maximum Runout - Circuit Breaker Cam .. .005 in,

IGNITION
Breaker Point Gap Setting . . .. ... .020 to .D22 in.
Spark Plug Gap .. No. 2,3,4,5 ... .040 -.,045in.
No. 5-8 ..... .023 - .028 in.

Timing:

1963-66D Retard, .. .- . arn- 7° (.010 in.}
Before Piston Top Dead Center
1965-68DC Auiomatic Advance . . .. .. v o v o e 25°
Before Piston Top Dead Center
1967 & Later D ] { Forward and Reverse
1969-1972 DC | ... .0 \‘ (fixed timing) 257

ENGINE DESCRIPTION

The Gasoline car engine is siigle cylinder, 2-cycle,
air cooled. Oil is mixed with gasoline for fuel and
lubrication. The engine has two major component as-
semblies - cylinder and crankcase.

The cast iron cylinder assembly includes an alumi-
num head and aluminum piston. The cylinder and
head are bolted to the engine erankcase. The gaso-
line charge is admitted to the eylinder and the ex-
haust gas is ejected from the cylinder through ports
in the cylinder wall.

During the upstroke of the piston, a suction is
created in the crankcase and the reed valve opens
drawing a gasoline and air mixture from the car-
buretor into the crankcase. At the same time,
compression of the previous charge takes place above
the piston.

After ignition, on the downward power stroke of the
piston, the exhaust gas is ejected from the cylinder.
At the same time, gases in the crankcase are com-
pressed and forced up through the cylinder transfer
ports, into the combustion chamber as the descend-
ing piston uncovers these ports,

The reciprocating, linear motion of the piston in the
cylinder is converted into circular motion in the
crankecase. The crankshaft consists of an off-center
crank pin interposed between twe counterweighted
crank throws which rotate on two end shaits sup-
ported by anti-friction bearings. One end shaft
drives the automatic transmission. The lower end
of the connecting rod is fitted with roller bearings
and connected to a single crank pin. Rod upper
bearingis) are of the retained needle roller bearing
type.

The crankshaft makes one revolution of 360° for in-
take, compression, ignition and exhaust events, firing
every time the piston reaches the top of its stroke.

Ignition timing is produced by operaticn of a circuit
breaker, ipnition coil, and spark plug. The breaking
of a set of breaker points by a single-lobe cam on
the circuit breaker or fan side shaft, deteriines the
spark timing.

For further description of part function, see perti-
nent manual sections.

LUBRICATION

The 2-cycle engine does not incorporate a crankcase
gil reservelir or oil supply for lubricating the engine.
Rather, oil is mixed with the gasoline which enters
the engine crankcase.

IMPORTANT
Use mixture of recommended oil and fuel as

specified in Section 1 under Engine Fuel
and Lubrication.

Mix oil and fuel in separate gas can and pour mixture in-
to golf car gas tank. Do not mix fuel in golf car gas tank.
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STORAGE

Add a good quality fuel stabilizer to the fue]l mixture
following the manufacturer's recommendations on the
container. Fully charge the battery.

ENGINE REPAIR PROCEDURE

When an engine needs repair, it is not always possi-
ble to determine beforehand whether repair can be
made with only the cylinder head, carburetor, cylin-
der and piston removed from the engine or whether
the engine must be completely disassembled for
crankcase repair.

When loss of power, poor compression, or excessive
noise develops, decarboning cylinder and ¢onnecting
rod lower bearing inspection is needed. It is recom-
mended procedure to remove engine from the chassis
{see "REMOVING AND INSTALLING ENGINE"), then
disassemble the cylinder and piston only, following
the procedure described in *Cylinder,” Section 3.

After removing the cylinder and piston, it may be
found that crankecase repair is necessary. Follow
the procedure described in "Crankcase", Section 3,

When starting or generating trouble is traced to the
starter-generator itself, remove 1966 and earlier
engine from the chasasis and follow the procedure de
scribed in Section 5. 1967 golf car starter-generator can
be removed from engine while in chassis and serviced as
a unit.

The Transmission front drive can be serviced while the
engine is in the chassis. See Section 4.

REMOVING AND INSTALLING ENGINE (1966 and
earlier Golf Car) (1968 and earlier Utilicar}

Raise body and disconnect battery cable from posi-
tive post on hattcry.

Remove engine cover secured at each side with 2
SCrews,

Remove shifter lever from transmission shifter fork
shaft.

Remove V-belt from front drive, see "Removing and
Inzstalling V-Belt', Section 4.

Disconnect air cleaner hose at carburetor by loosen-
ing clamp screw.

Disconnect fuel line at carburetor and plug hose to
prevent drainage.

Detach carburetor and control cable clamps by un-
screwing attaching bolt from fan housing. Disconnect
swivel block from carburetor throttle lever by re-
moving cotter pin,

Detach choke control cable clamp attached to bracket
on upper left manifold stud, and disconnect choke
control wire from carburetor choke lever.
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Disconnect exhaust pipe from cylinder port. See
CYLINDER, Section 3.

Disconnect wiring to engine at following points:
1. Spark plug wire at spark plug.
2. Ground strap at front screw on control box.

3. Starter-Generator field wire at control box DF
terminal,

4, Starter-Generator field wire at control box A
terminal.

5. Starter-Generator armature wire at control box
61/D+ terminal,

8. Circuit breaker wire at condenser terminal.

Remove two front and two rear engine mounting bolts,
washers and nuts and lift engine from frame,

Install the engine in reverse order of removal ob-
serving the following points:

1. Adjust shifter lever as described in "Removing
and Installing Reverse Unit and Coupling™, Secticn 4,

2. Check throttie controls for correct operation as
described in "Throttle Controls", Section 3.

REMOVING AND INSTALLING ENGINE (1967 and
Later Golf Car) {1969-1872 Utilicar).

1. Raise body and disconnect battery cable from
positive post on battery.

2. Remove V-belt from front drive, see "Removing
and Installing V-Belt" Section 4,

3. Disconnect air cleaner hose at carburetor by
loosening clamp screw (1970 and earlier). On 1971
and later models, air cleaner is bolted directly to
carburetor. Remove air cleaner housing from mount-
ing bracket. Remove four locknuts, mounting byacket,
gasket, support tubes and studs from crankcase
housing,

4. Disconnect fuel line at carburetor and plug hose
to prevent drainage.

. Remove throttle and choke cable clamp from fan
housing and diseonnect wires from carburetor. Mark
position of governor rod in swivel block, loosen
swivel block screw and withdraw governor rod at
carburetor throttle lever,

6. Disconnect exhaust pipe from cylinder port, see
"Cylinder," Section 3.

7. Disconnect exhaust pipe from muffler, Remove muf-
fler mounting bolts or nuts from engine and remove muf-
fler with exhaust pipe.

8. Disconnect wires from starter-generator and ig-
njition coil.

9. Remove 4 engine mounting bolts or nuts and discon-
nect stabilizer from engine, See “"Cylinder,” Section 3.
Remove engine from frame.

Install engine in reverse order of removal, Be sure
to check throttle and governor controls for correct
operation, see Section 3. Adjust stabilizer rod so
that there is no pressure on the rubber mounts, then
tighten locknuts,



CYLINDER

SERVICING ENGINE

DISASSEMBLING EXHAUST PIPE

Remove exhaust pipe nuts and lockwashers (1 or 1A
and bolts 1B) to disconnect the exhaust pipe (2) and
flange gasket (3) from the cylinder (See Fig. 3C-68).

DISASSEMBLING CYLINDER AND PISTON (Figure
3C-68)

1963 TO 1966 D, DC MODELS TO 1969:

To remove the cylinder head, cylinder and piston,
first remove the engine mounting bracket screws and
washers (4) and air shroud mounting screws (5). Re-
move air shroud (6), Remove spark plug (see Section
5). Remove four cylinder bolts and washers (7). Re-
move cylinder head (8). Raise piston to top dead cen-
ter and lift cylinder (9) from crankcase far enough to
put a clean rag between the cylinder and crankease to
prevent foreign matter from falling into the crank-
case when the cylinder is removed, Remove cylin-

1. Nut and lockwasher (2} {1967

early 70 D) (1969 - early
70 DC)

later D, DC) (2-1967-69 D} 135,

and Iater} 4C, Cylinder stud spacer (2) T4, Cylinder stud (2) (2-1967-
1A. Nut and lockwasher {1963-66 D} {1967-69 D} 69 D}
1B. Bolt {i963-66 D) 4D, Cylinder stabilizer {late 1870 8. Cylinder head (1963-66 D)
1C. Bolt and Lockwasher {2} 1980 and later, D, DC, and D4} 8A. Cylinder head {1967 and later)
2. Exhaust pipe 5. Shroud screw (2) (1963-66 D) 9, Cylinder {1963-66 D)
3. Gasket 5A. Shroud screw and nut {1967 9A. Cylinder {1867 and later D)
4. Mounting bracket bolt and and later D) 10. Lock ring (2)

washer (3) (1963-66 D) 6. Shroud {1963-66 D) 11. Piston pin
4A, Cylinder stud nut {2) (1967- 6A. Shroud (1967 and later D) 12, Piston

69} 7. Cylinder bolt and washers 13. Gasket
4B, Cylinder stabilizer {1967 - {4-1963-66 D, 1970 and 14, DPiston rings {3)

Bolt and locknut
16. Bolt, washer and locknut

Figure 3C~68. Cylinder and Piston -~ Exploded View
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der (9). Remove piston pin lock rings (10) using a
knife or pointed instrument. Heat piston pin bosses
slightly and tap piston pin {11) from piston (12) using
suitable shouldered drift. Remove cylinder base
gasket (13).

1967 - 69 D MODEL, 1969 DC MODEL;

To remove the cylinder head, cylinder and piston,
first remove cylinder stud nuts {4A) to free cylinder
stabilizer bracket (4B). Move stabilizer to one side
and remove stud spacers (4C). Remove shroud clamp
screw and nut (5A) and slip shroud {6A) from cylin-
der. Remove two cylinder bolis and washers (7).
Remove cylinder head (8A). Raige piston to top dead
center and lift cylinder {9A) from crankcase far
enough to put a clean rag between the cylinder and
crankcase to prevent foreign matter from falling
into the crankcase when cylinder is removed. Re-
move cylinder (9A), Remove pigton pin loek rings
(£0) using a knife or pointed instrument. Heat piston
pin hosses slightly and tap piston pin {11) from piston
(12) using a suitable shouldered drift. Remove cyl-
inder base gasket (13).

1970 AND LATER D, DC MODELS:

To remove the cylinder head, eylinder and piston
first remove shroud clamp screw and nut (5A) and
slip shroud (6A) from cylinder., Remove four cyl-
inder belts and washers (7). Remove cylinder head
(8A). Raise piston to top dead center andlift eylinder
(3A) from crankcase far encugh to put a clean rag
between the cylinder and crankcase to prevent foreign
matter from falling into the crankcase when cylinder
is removed. Remove cylinder (2A). Remove piston
pin lock rings (10) using a knife or pointed instru-
ment, or on 1980 a snap ring pliers. Heat pin bosses
slightly and tap piston pin (11) from piston {12) using a
suitable shouldered drift, use caution not to bend rod.
Remove cylinder bas gasket {13).

CLEANING AND INSPECTING

CYLINDER HEAD

1. Wash thoroughly in non-flammable cleaning solvent.
2. Scrape carbon and lead deposits from combustion
chamber, being careful not to gouge aluminum. Also
clean any deposits from spark plug hole threads.

3. Smooth any rough spots in combustion chamber
with small grinder. Sharp edges in combustion chamber
can cause pre-ignition. DO NOT remove any more

material than necessary, or change combustion chamber
shape.

CYLINDER

1. Wash thoroughly in non-flammable cleaning solvent
and inspect for scored or gouged cylinder walls. Badly
scored cylinders will require refinishing to oversize,

2, Scrape cylinder base gasket surface clean.

3. Scrape carbon and lead deposits from exhaust port
and top of ¢ylinder bore,
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PISTON

1. Wash thoroughly in non-flammable cleaning solvent
and inspect for scoring or gouging. A badly scored or
gouged piston must be replaced.

2. Check to be sure piston ring locating pins are not
loose in piston ring grooves.

3. Remove rings and clean carbon deposits from ring
grooves.

NOTE:

A used piston ring, broken in half and
grounid to a chisel point, can be used to
scrape carbon from ring grooves. Use
caution not to damage locating pins.

4, Scrape carbon and lead deposits from top of piston,
being careful not te gouge aluminum.

Figure 3C-69. Adjust Micrometers To Read The Same
MEASURING CYLINDER AND PISTON

1. If eylinder is in good condition, remove cylinder wall
glaze with No, 220 or finer surface hone,

2. Adjustinside and oustide micrometers to read exact-
ly the same (Figure 3C-69}

1180

34" below surface -

tigure 3C-69A, Measuring Cylinder Near Top




Fig'ure 3C-69B. Measuring Cylinder 1*2"" From Bottom

1178

3/8" Below Ring Groove

5. After deglazing cylinder, if cylinder and piston are
within specs, and cylinder and piston are not scored, new
rings may be fitted after cylinder is final honed.

6. I cylinder is out-of-round, has excessive taper or too
much piston clearance refer to Fitting Piston to
Cylinder.

FITTING PISTON IN CYLINDER

Pistons are available in Std., .01¢, .020, .030 and .040 in.
oversize. The cylinder may be bored and final honed — or
rough honed and final honed to fit any of the above

pistons. Piston te cylinder clearance is .006-.007 inch.
See MEASURING CYLINDER AND PISTON.

Always measure the piston to be used in any given
cylinder before machining, because the cylinder must be
final honed to fit the piston.

1. Measure cylinder to determine smallest size of
piston that can be used.

2. Measure new piston 3/8 inch below bottom ring
groove 90° from pin bore (Figure 3C-70C}.

3. Bore or rough hone cylinder 003 inch larger than

piston being used.
NOTE:

Harley-Davidson does not recommend
the use of spring tension cylinder hones
or “Flexi-Hones® . Use a high quality
expandable rack hone such as “Sun-
nen® " AN-111.

4. Final hone cylinder the last .003 inch to achieve
desired piston clearance of .006 inch.

Figure 3C-70C. Measuring Piston

3. Measure inside diameter of cylinder in four places:
a. 3/4 in. from top of bore both front to rear and left
to right {Figure 3C-63A).
b. 1Y% in. from bottom of bore both front to rear and
left to right {Figure 3C-69B).

4, Measure piston 3/8 in. below bottom ring groove
90° from pin bore (Figure 3C-69C).

Specifications

s (Cylinder Qut-of Round
(Difference between front to rear and left to right
measurements). . . . - 0-.00056 in.
Cylinder Taper {Step 3b. minus 3a. ] . 0-.0007 in
Piston to Cyllnder Clearance I_Step 3b minus
3a) . . .006-.007 in.

EXAMPLE
Acutal piston diameter 2.749
{As measured}
Add clearance desired + .006
Final bore size after
finish honing should be 2.755
First
Bore or rough hone 2.755
Cylinder to 003 inch -.003
Less than final bore size 2.7152
Then
Finish hone cylinder the 2.752
Last .003 inch to reach + 003
The final bore size of 2755

5. Chamfer ¢cylinder ports with hand grinder to 0.010 to
.030 inch wide to prevent rings from catching on ports
during operation.
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IMPORTANT

After honing the cylinder, wash it in warm water with a
strong soap or detergent and dry thoroughly with com-
pressed air to remove any abrasive from the peres in the
cast iron. DO NOT WASH IN SOLVENT. Solvent will
allow the abrasive to work in even deeper into the pores.
If this abrasive is not removed, it will cause a lapping ac-
tion on both the piston and rings resulting in rapid wear.

6. Ceat cylinder with 2-cycle oil to provide lubrication
and to prevent rust.

IMPORTANT

Once the cylinder and piston have been fitted, keep them
together as a matched set to assure proper clearance.

FITTING PISTON RINGS

New pigton rings should always be used whethera new
or used piston is being installed. Ever if the piston
rings appear to be in fair condition, it is not advis-
able to reinstall them.

Top, second and third compression rings are identi-
cal rings, plain with stepped ends, pinned to the
piston. Rings are regularly supplied in the same
oversizes as listed for the pistons; 005, .010, .020,
.030 and .040 inch.

~

——_ )

Figure 3C-71. Checking Ring Side Clearance

{See Fig. 3C-T1.} Check side clearance of rings in
ring grooves as indicated under Specifications, Sec-
tion 3A. Standard ring gap between ends of rings
must be maintained, {See Engine Specifications}. To
check gap, thoroughly clean cylinder bore and install
the piston ring squarely in the bore, 1/2 inch from
top of eylinder. Check gap with thickness gauge as
shown in Fig. 3C-T72. I ring gap exceeds .040 inch
and cylinder bore is not scored and i worn less than
.002 inch, install new rings of the same oversize
step as the cylinder bore. I the eylinder has been
finished oversize use the correct oversize rings,
fitting rings to give standard gap. If ring end gap is
less than specified, the ends may butt against each
other when the ring expands, and rings may be broken
or scored. Ring gap can be increased by placing a fine file
in vise and carefully grinding excess from ring ends.
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Figurs 3C-72. Checking Ring Gap

In removing and installing piston rings, be careful
not to over-expand, twist rings or damage the piston
surface when slipping them in place. Always remove
the top ring first, then the center ring and lastly the
lower ring. Install rings in the reverse order, start-
ing with the bottom ring and working up.

PISTON PIN NEEDLE ROLLER BEARINGS

When the piston pin needle roller bearings in con-
necting rod show appreciable wear, replace the bear-

ings and install a new piston pin. {Oversize piston
pins or bearings are not available.} I new piston
pin is too loose in piston hosses (see Engine Speci-
fications) a new piston must be used.

Using a suitable shouldered drift or press plug, press
worn bearingis) out of connecting rod. When pressing in
new piston pin needle roller bearing(s), press against the
lettered end of the bearing cage. Press in one bearing
from one side and the other bearing from the cpposite
side if two are nsed.

CONNECTING ROD

i connecting rod is bent or otherwise damaged, it
should be replaced. See Section 3, "Disassembling
Crankcase."

ASSEMBLING CYLINDER AND PISTON (Fig. 3C-68)

Agsembly is essentially the reverse order of disas-

semhbly. Lubricate piston pin needle bearings and
piston pin. Dome of piston is marked with letters
"EXH" indicating that the piston must be installed on
the connecting rod with this side toward the exhaust
port in the cylinder. This places round hole (booster
port in the cylinder. This places round hole in side of
piston toward carburetor. Heat piston slightly and in-
sert piston pin in one piston boss so it protrudes through
the piston boss slightly {approximately 1/16 inch). Posi-
tion piston correctly on connecting rod and using the
drift from Piston Pin Lock Ring Inserter Tool, Part No.
96777-72, tap piston pin into position so both new piston
pin lock rings can be installed in their respective grooves,



CAUTION

Do not attempt to drive a piston pin inte position
without preheating piston, as to do so may distort or
otherwise damage piston. Figure 3C-73 shows use of in-
serter tool to install piston pin leck rings.

Clean all traces of the cylinder base gasket and sealer
from both the cylinder and crankcase, Apply a thin
coating of a non-hardening sealer to both faces of a
new gasket and place gasket in position on the cylinder.

Apply a coating of 2-cycle oil to the cylinder wall and the
piston rings. Arrange the piston rings so the ring gaps
correspond with the ring gap locating pins in the ring
grooves. Carefully work the cylinder down over the
piston and rings, compressing the top ring and then the
lower rings as the cylinder is slipped into position.

NOTE:

Cylinder base is chamfered to assist in compressing
rings.

Do not turn or twist the cylinder when sliding down over
the piston rings as to do so will cause misalignment be-
tween the rings and their locating pins, resulting in
broken piston rings, which will cause further damage
when the engine is operated.

Clean bhoth the cylinder and cylinder head joint faces and
apply aluminum paint to each surface and install the
cylinder head. Install and torque mounting bolts or nuts
uniformly and evenly to 17-21 ft-lbs.

Use z new exhausi pipe flange gasket when installing
exhaust pipe.

Figure 3C-73, Installing Piston Pin Lock Ring
{1979 and Earlier)
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CRANKCASE

GENERAL

When connecting rod lower end bearings, transtnission
shaft bearing or circuit breaker shaft bearings are
in need of repair, the engine must be removed from
the chassis as described In Section 3A, "Removing
and Installing Engine™.

DISASSEMBLING CRANKCASE (Fig. 3E-64)

Wash all metal parts in non-flammable selvent and blow
dry with compressed air, Remove cylinder, carburetor
and reed valve assembly. Remove circuit breaker, fan or
starter-generator assembly, and transmission front
drive assembly. Renmlove lock ring (1) {and washer [20],
1980 and later) from the circuit breaker shaft, using
“Tru-Arc” pliers. On late 1968 and later models, remove
lock ring {3A} from groove in crankcase. On earlier
models, remove the three oil seal retainer screws (2) and
retainer (3). ’

Remove crankcase screws (4} and tap lightly on motor
mount bases to separate sealed joint between crankcase
halves {5 and 6). T'ap alternately to assure even crankcase
separation. Once the joint is broken, slide the right
crankcase {6) off the fan side shaft.

NOTE:

On 1980 models the fan side ball bearings are Loctited to
the shaft. Use a press to remove fan side crankcase from
shaft.

Slide the crankshaft assembly {7} out of left crankcase
i5). Slide transmission shaft inner bearing race (8, if
used} off of transmission shaft. Remove transmission
shaft oil seal (9). Using a suitable press plug, press
transmission shaft main bearing (10) from left crankcase
(See Fig. 3E-65).

Remoave circuit breaker shaft oil seal (94, if used).
Using a brass rod or suitable drift, tap circuit
breaker shaft main bearings (11) out of the right
crankcase. (See Fig. 3E-66,}

Lock ring
Serew (3) (1966 & earlier)
Retainer (1966 & earlier)
Lock ring {late 1968 and later}
Serew (7 or 6)
. Stud (1967 and later)

Crankecase half, left

Crankcase half, right

Crankshaft assembly

Inner bearing race (63 & early 64)

>
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. Qil seal
. Circuit breaker shaft oil
seal (1965 & later)

Bearing, roller

Bearing ball (2}

Shims (variable nmumber)

. BSpacer

14. Crank pin

15. Circuit breaker crankshaft

16. Connecting rod

i7. Bearing assembly, crank pin

18, Transmission erankshaft (early 1964}

18A. Transmission shaft (late 1964 and later)
19.  Needle bearing (2} (1971 and Later, 1 only)
20. Washer (.080 _late 1880)

Figure 3E-64. Crankcase - Exploded View
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Figure 3E-85. Pressing Transmission Shaft
Bearing {from Left Crankcase

Figure 3E-66. Tapping Circuit Breaker Shaft
Bearings from Right Crankcase

NOTE

Fiims (12) are used as necessary to deter-
mine proper crankshaft end play. Bearing
spacer (13) is doweled in crankease and is not
removable.

DISASSEMBLING CRANKSHAFT {See Fig. 3E-64)

Crankshaft Tool Set, Part No. 86122-83, is used for
disasgembling and assembling crankshaft on 1973 and
earlier models, Crankshaft plate (L, Fig. 3E-67)
fromn the set can be used for 1974-1977 models D and D4
without using pilot and aligning sleeve, On 1978 and
later models, fabricate a press plate, Install crankshaft
plate, {1, Fig. 3E-67), between the crank throws as shown
in Fig. 3E-68. Using a suitable press plug, press crank
pin {14) from circuit breaker crankshaft throw (15),
Remove connecting rod (16) and bearing assembly {17}
from crank pin. Press crank pin from transmission
crankshaft throw (18} (See Fig. 3E-69), Renew piston pin
needle bearings (19) if worn, as covered in Section 3.

%%
)
P Ty

2

1, Plate 5. Press cap

2. Aligning pilot 6. Adapter washer

3. Screw {used for late 1964)
4. Aligning sleeve

Figure 3E-67. Crankshaft Tool Set {1963-1976)

Figure JE-68. Pressing Crank Pin from
Circuit Breaker Side Crankshaft
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Figure 3E-89. Pressing Crank Pin from
Transmission Side Crankshaft {1963-1976)

REASSEMBLING CRANKSEAFT (See Fig. 3E-64)

Thoroughly clean all erankshaft parts and inspect for
wear or damage. Pay particular attention to bearing
surfaces, splines and threads. If worn or damaged,
the part should be replaced. If wear is evident on
the crank pin and/or the connecting rod lower end
bearing surface, a new connecting rod, crank pin and
bearing assembly should be installed.

INSTALLING CRANK PIN PILOT (1963-1976)

Attach crank pin aligning pilot, {2, Fig. 3E-67), to
crank pin (14), Hold small tapered end against one
end of erank pin, then pass screw {3, Fig. 3E-67)
through crank pin from opposite end. Note: Late
1964 models have larger {1/2 inch} hole in crank pin.
On this crank pin use adapter washers (6) with
tapered side toward hole on each end of crank pin.
Do not tighten, Next slide crank pin pilot aligning
sleeve (4, Fig. 3E-87} over crank pin, aligning pilot
and crank pin (heavily chamfered end toward crank
pin}. See Fig. 3E-T70. Tighten aligning pilot screw
securely and remove aligning sleeve. Insert aligning
piloet into transmission crankshaft {18) pin hole from
the connecting rod side. Place aligning sleeve on
suitable support block with grooved end up. il
crank pin. Place crankshaft assembly on aligning
sleeve 80 crank pin pilot enters aligning sleeve,

Install press cap (5, Fig. 3E-6T7), over end of crank
pin as shown in Fig. 3E-71 and press erank pin into
crankshaft threw until press cap beottoms. Remove
pilot from crank pin,

Figure 3E-70. Installing Crank Pin Filot
on Crank Pin (1963-1976)

Install crank pin pilot on opposite (circuit breaker
crankshaft) end of crank pin as shown in Fig. 3E-72,
Remove aligning sleeve and install connecting rod
{16} and bearing assembly (17). 0Oil pin and bear-
ings. Place transmission crankshaft assembly on
shouldered end of press cap. Install circuit breaker
crankshaft {15) over pilot. (See Fig. 3E-73.} Install
aligning sleeve, grooved end down, over protruding
end of pilot. Using straight edge, align both crank-
shaft throws. See Fig. 3E-T74.

Using press, start circuit breaker crankshaft onto
crank pin, Recheck alignment with straight edge, if
not in proper alignment, tap crank throw to align.

Proceed to press assembly together until upper crank-
shaft throw is approximatety 1/32 inch away from
connecting rod thrust face. Oil and insert crank-
shaft gauging plate between crankshaft throws as
shown in Fig. 3E-75.

Fig. 3E-71. Pressing Crank Pin into
Transmission Side Crankshaft {1963-1976)



Figure 3E-72. Installing Crank Pin on Circuit
Breaker Side of Crank Pin
{1963-1976}

Figure 3E-73. Setup for Pressing Crank Pin into
Circuit Breaker Crankshaft
(1963-1976)

IMPORTANT

Be careful to see that gauging plate contacts
only ground surfaces of crank throws.

Press together until upper crankshaft throw LIGHTLY
contacts gauging plate. Remove gauging plate and
crank pin aligning pilot. Connecting rod side play
should be from .010 to .018. Check with feeler gauge
for correct clearance.

INSTALLING CRANK PIN (1977 to 1980}

The Crank Shaft Tool Set, Part No. 96122-63, will not
work on 1977-1980 crankshafts. Fabricate a press plate,
press plug and sleeve. Use the same basic procedure as
described for 1963-1976 crankshafts. When pressing final
crank half onto crank pin, allow for connecting rod side
clearance.

TRUING CRANKSHAFT ASSEMBLY

Using Flywheel Truing Device, Part Number 96650-
30, check shaft run-out as shown in Fig. 3E-76.

Figure 3E-74. Pressing with Crank Throws in
Alignment using Straight Edge

Figure 3E-75. Finishing Pressing with Gauging
Plate Installed Between Crank Throws
(1963-1976)

Shafts must run true within .002 inches on fan side and
.004 inches on clutch side. One graduation on indicator
scale equals .002 in. See Fig. 3E-77 and correct flywheel
alignment as follows:

A. If the shafts run high (indicators move toward each
other) as the crank pin passes the indicators, remove
crank from truing device, position hard wood wedge as
shown {Fig. 3E-77), and strike wedge. Remove wedge
and take another reading. If the same condition exists,

repeat operation.
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Figure 3JE-76. Checking Crankshaft Runout

B. If the shafte run high (indicators move towardeach
other) as the crank pin passes directly opposite the
indicators, install a "C" clamp on the bottom of the
crank throw and apply pressure on"C" clamp, Strike
crank throws lightly above crank pin. Remove "C
clamp and take ancther reading. Repeat if same con-~
dition exists.

C. I one shaft runs high and the other low (one
indicator moves inward, the other outward} as the
crank pin passes 90° from the indicators, mark the
high crank throw at point closest the indicator and
remove crankshaft assembly from Truing Device.
Hold crankshaft assembly firmly in one hand and
strike the marked crank throw on the mark, firmly
with a copper hammer, a steel hammer will damage

Wedge

crankshaft. Reinstail assembly in Truing Device and
take another reading. Repeat above procedure if same
condition exists. Recheck connecting rod side play.

ASSEMBLING CRANKCASE (Fig. 3E-64)

Thoroughly clean all c¢rankcase parts and examine
for wear or damage. Replace any worn or damaged
bearings. Discard old seals and gaskets and replace
with new ones. Carefully examine all crankcase joint
surfaces to make sure they are clean and free of
nicks or burrs.

Place shims (12) in position in right crankcase outer
bearing housing. NOTE: Use same number of shims
as removed in disassembly. If no shims were found
in disassembly use none in re-assemmbly. Press in
right crankcase outer bearing (11) with sealed (black)
side facing outward. Press in inner bearing (11)
with sealed {black) side facing inward. Bearings
should bottom against spacing sleeve in crankcase,
Press new oil seal (94, if usged) into crankcase (6)
with seal lip facing crankpin.

To determine crankshaft end play, install crankshaft as-
sembly (7} in right crankcase (6}, washer {20) (if vsed) and
lock ring {1} (flat side facing out, rounded side toward
bearing [11]). Push crankshaft assembly fully into crank-
case and measure the clearance between lockring and
outer bearing race with dial indicator. See Fig. 3E-78.
Clearance should be from .001 to 005 inch. If clearance
is greater than .005, determine exact clearance with
feeler gauge. Remove crankshaft assembly and outer
bearing from crankcase and add correct number of shims
(12) to obtain correct end play. Example: measured
clearance between lockring and bearing race is .025 inch.
Subtracting .003 inch (nominal desired end play from
.025 inch leaves .021 inch to be taken up by adding
shims (12}.

Figure 3E-77. Correcting Crankshaft Alignment
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Shims are available in .002 in. and .010 in. sizes, so to end
up with .003 in. end play, two {2} .010 in. shims and one
002 in. shim will be needed. After correct number of
shims have been installed.

Measure crankshaft end play with dial indicator by mov-
ing crankshaft in and out of case as far as it will go
{Figure 3E-78). Correct end play is .001-.005 in. End play
is increased by removing shims from under outer bear-
ing or decreased by adding shims. When end play is cor-
rect remove crankshaft,

Polish, Clean & Prime
Both Bearing Inner Races

Polish, Clean
& Prime

Figure 3E-78A. Polish, Clean and Prime as Shown

Clean crankshaft with lacquer thinner to remove all
traces of oil.

. Apply Loctite — lnner
_ Bearing Race Only

Apply Loctite

Figure 3E-78B. Apply Loctite® as Shown

Polish the crankshaft ball bearing surface and inner race
surface of the fan side bearings with #400 Wet or Dry
paper (Figure 3E-T8A).

NOTE:

Crankshaft assembly, Part No.
23703-71C, is coated with a rust preven-
tative. It is very important to remove 0il
from surface with lacquer thinner and
then polish and prime the bearing sur-
face of the shaft on the fan side before
applying Loctite®

Clean and prime fan side of shaft and bearing inner races
with Loctite Locquick T Primer® {Figure 3E-78B).

Apply Loctite® *'601” or “640" or Harley-Davidson
Sleeve Retainer, Part No. 99628-77, sparingly to inner
race of outside ball bearing and crankshaft at the point
where the inner bearing rides {Figure 3E-78C).

Do not apply Loctite® to needle bearing or clutch side
of crankshaft.

Install ecrankshaft into case, install snap ring and allow
Loctite to cure for 1 hour.

NOTE:

If Loctite®™ Primer is not used allow Loctite® to
cure for 24 hours.

Figure 3E-'19. Pressing Transmission Side
Bearing into Crankcase
Applying to early models having small dizameter
transmission shaft, if a new transmission shaft main
bearing (10) is being installed it is also recom-
mended thal a new transmission shalt bearing inner
race be installed,

Press transmission shaft main bearing (10) into
left crankcase (5), using suitable press plug. Press
against “lettered" end of bearing {18} until it is
positioned 1/8 (.125) inch below the oil seal shoulder
in crankcase (5), as shown in Fig. 3E-79 inset.

Press a new oil seal {9) into crankcase {5) with geal
lip facing erankpin. Clean ¢rankease joint faces with
¢lean gasoline and apply a thin coating of Harley-
Davidson Gasket Eliminator, Part No. 99633-77 to
crankcase joint faces. Slide crankease (5) over the trans-
mission shaft and align on crankcase {6). If used, slide
bearing inner race (8} into position on transmission
shaft.
NOTE

Apply oil on main needle roller bearing, inner
race and oil seal before assembly.

Install and tighten seven crankcase screws (4). Install
seal retainer 3A or seal retainer (3} on crankcase
(B). Install and tighten retainer screws (2) (if used).
Reassembly of the cylinder and piston, carburetor
and reed valve, circuit breaker and transmission
front drive as:-,embly is described in Sections 4B,
SE, 3F and 3C. To reinstall engine in chassis see
Sectlon JA "Removing and Installing Engine",
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FUEL SYSTEM

CARBURETOR OPERATION (ALL MODELS)
{Figure 3F-33)

The golf car engine is equipped with a diaphragm car-
buretor having a diaphragm fuel pump which operates
on the erankcase vacuum pulsations. There is no bowl or
fuel reservoir with external vent. Because it has pressure
fuel supply instead of gravity supply, it can operate in
all positions. Crankcase pulsations are transmitted to
fuel pump diaphragm chamber and diaphragm through
drilled passages in carburetor flange, flange gaskets,
roed valve and reed valve gaskets, and through drilled
passage in crankcase to crankshaft chamber.

Fuel enters carburetor at inlet connection (1) flowing
through f{ilter screen {2}, Crankcase vacuum work-
ing through impulse channel (3) opens diaphragm
pump inlet valve (4A) drawing fuel into pump cham-
ber (5). Crankcase pressure working through im-

pulse channel (3) forces fuel out of chamber {5},
through diaphragm pump outlet valve {4B} and into
juel inlet supply channel (B) where fuel is metered
past inlet needle and seat {7) through the action of the
main diaphragm (8) which is subjected to engine
vacuum on the top side and atmospheric pressure on
the bottom side. Engine suction transmitted to the
diaphragm fuel chamber (9) causes the diaphragm (8)
to be pulled upward, depressing the inlet control
lever {10) and unseating inlet needle {7) allowing fuel
to enter the diaphragm fuel chamber area (9).

During engine operation, engine suction istransmitted
through idle discharge ports (114 and 11B) and main
discharge port (12) depending upon the position of the
throttle disc (13}, and choke disc (14), creating a low
pressure area on the fuel {top} side of the main dia-
phragm (8). Atmospheric pressure on the opposite
(lower side) will force the main diaphragm (8} up-
ward causing the diaphragm button to depress the in-
let control lever (10}, overcoming inlet tension spring

14 12

—
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0 Jhy
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15 3 i : SPOEA
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10

8

4B

5

118

Fuel inlet

Fuel inlet screen

Impulse channel

Fucl pump diaphragm
Diaphragm pump inlet valve
Diaphragm pump outlet valve
Pump chamber

Fuel inlet supply channel
Inlet needle and seat
Diaphragm

Fuel chamber

10. Inlet control lever

11A. Primary idle discharge port
11B, Secondary idle discharge port
12, Main discharge port and check valve
13. Throttle disc

14. Choke disc

15.  Inlet tension spring

16. 1dle fuel adjustment orifice
17, Main fuel orifice

18. Idle adjusting screw

+
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Figure 3F-33. Carburetor Cross-Section



(15) pressure, permitting pressurized fuel to enter
through inlet seat (7), by forcing inlet needle off
its seat contact, then into fuel chamber (9) side of
main diaphragm, up through the idle {16) and main
fuel (17) supply orifices and channels, and out the
discharge ports (11A, 11B and 12) to the engine.
Main fuel orifice (17) is fixed and various sizes are
used depending on cperating conditions.

MAIN JET SIZE JET PART NO.

(DIAMETER INCHES)

037 27819-63
039 (STD.} 27820~63
041 27821-63
043 27822-63

CARBURETOR AND GOVERNOR CONTROLS
1963-66 MODEL D, ALL DC MODELS
(Figure 3F-34)

During car operation the carburetor throttle (1) is
forced open by a torsion spring on the throttle shaft
when accelerator pedal is depressed, and the gov-
ernor arm (2) limits the throttle opening by pulling

THROTTLE GOVERNOR
STOP SCREW THROTTLE ADJUSTMENT
{LATE 1964)

é-i ] s-rop.._.:i

—SLOWER

1. Throttle lever 5A. Set screw

2. Governor arm 6. Stop screw

3. Flange 7. Mixture screw
4, Wheel 8. Choke lever

b}

. Adjusting nut {early 1964)

Figure 3F-34. Throitle and governor Controls
1963-66D, All DC Models

the throttle closed. The speed of the car determines
the position of the rear floating flange (3) and gov-
ernor arm wheel (4). Governed {maximum) speed is
adjustable by means of cable adjusting nut (5) or
cable set screw 5A. Throttle stop screw (6) limits
closed position of throttle. Carburetor has low speed
mixture adjustment screw (7) controlling needle
valve in idle fuel orifice.

ADJUSTING CARBURETOR (Fig. 3F-34)

Low Speed Mixture Adjustment (Normal setting 5/8 to
3/4 turns open)

Put reverse unit shift lever in neutral, start up en-
gine and run at governed speed (accelerator fully de-
pressed). If necessary, adjust low speed mixture
screw (7), located next to throttle shaft for smooth
and steady engine operation. Normal setting is 5/8
to 3/4 turns open.

Throttle Stop Serew Adjustment (Normal setting 1/4
turn open)

With ignition off and accelerator pedal fully released,
back off screw (6) until throttle is closed, then turn
screw back in 1/4 turn.

Put reverse unit shift lever in neutral, start up en-
gine and check operation of throttle lever (1) on
carburetor as follows:

When accelerator pedal 1s released, the throttle
lever on carburetor must return to fully closed po-
sitlon against throttle stop screw {6). Causes for
sticky action are lack of lubrication or dirt in con-
trol casing, misalignment of casings -and throttle
lever swivel block, or by bent wire or casing.

See "Removing and Installing Control Casings and
Cables™.

Throttle Control Adjustment:

Adjust throttle control cable as follows; With cable
free in accelerator pedal lever swivel block (set
screw loose), depress accelerator pedal all the way
to the floor. Adjust cable in casing so that throttle
can open fully with 1/16" clearance between cable
ferrule and swivel block as shown in Figure 3F-34A.
Tighten accelerator lever gwivel bloek set screw in
this position. Release accelerator pedal slowly ic
see¢ that carburetor throttle lever returns all the way
closed against throttle stop screw.
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Governor Control Adjustment:

Up to late 1964 model cars, the maximum speed is
adjusted by means of the cable adjuster located on
bracket between gear hox and air filter., Turn ad-
justing nut (9) forward to reduce maximum speed or
rearward to increase maximum speed. On late 1964
to 1966 cars the cable is secured to air cleaner
bracket with a clamp (Fig. 3F-34C). To adjust max-
imum speed, loosen set serew 3A and adjust cable.

Governor must work freely, or the car will have the
tendency to change speed. Check freeness with en-
gine stopped by moving governor wheel {4) away
frem rtear floating flange {3). When released, wheel
should return to flange smoothly without sticking.
Sticky action is caused by lack of lubrication in
governor lever pivot bearing, lack of lubrication in
cable casing, or a bent cable.

See "Removing and Installing Control Cables and
Casings'.

Adjust governor control cable as follows: With cable
free in governor lever swivel block (set screw loose)
and governor wheel against rear floating flange,
ferrule on governor wire should be approximately
1-1/8 inches away from carburetor’ lever swivel
block with throttle closed as shown in Figure 3F-348B,
This is a rough setting, Fine adjustment of max-
imum speed should be made, when car is operated,
as previously described,

WARNING

The maximum governed speed should be approximately 8
mph (235 yards per minute or 100 years per 25 seconds).
Failure to abide by the above specifications could cause
personal injury and/or damage to the golf car.

REMOVING AND INSTALLING CONTROL CABLES
AND CABINGS

Throttle:

Remove cable by loosening accelerator lever swivel
block set screw underneath left floor panel. Tull
the wire out of casing through carburetor lever
swivel block. Remove casing by unfastening at clamp
under floor panel at accelerator lever, pull through
hole at rear of floor panel and unfasten at clamp on
top of fan housing. Remove cable from casing.

Check ¢asing and cable to see that they do not have
any sharp bends which could cause binding.

Remove dirt seals from ends of casing. Clean cable
and inside of casing thoroughly by flushing with non-
flammable cleaning solvent and blow dry with com-
pressed air,
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Reinstall cable in casing, inserting through carbure-
tor throttle lever swivel block upper hole. Grease
liberaily with graphite grease when making installa-
tion. Replace dirt seals. Fasten casing at clamp on
fan housing and route through hole at rear of floor
panel to fastening clamp underneath floor panel.
When installed on car, casing should have no sharp
bends .

Insert cable into accelerator lever swivel bleck and
adjust cable as described under "Throttle Control
Adjugtment".

Choke ;

If choke control is sticky, it is advisable to remove

wire and knob assembly. Flush out casing with non-
flammable cleaning solvent and blow dry with com-
pressed air. Clean cable thoroughly and reinstall in

casing lubricated liberally with graphite grease,

IMPORTANT: Adjust casing clamps to see that cas-
ings line up with swivel blocks. Cabkle should slide
freely through carburetor swivel block hole so that it
does rot restrict free movement of throttle lever.

Governor:

If cable has adjusting nut on air cleaner, remove
casing from adjuster nut by turning nut forward
{mark c¢asing position at nut before removal). If
cable is held by clamp at air cleaner, loosen clamp
bolt and remove casing in swivel block as shown in
figure 3F-34C. Remove casing from clamp on fan
housing, loosen swivel block set screw at governor
lever and remove cable and casing. Remove cable
from casing. Check casing and cable to see that
they do not have any sharp bends which could cause
binding.

Remove dirt seals from ends of casing. Clean cable
and inside of casing thoroughly by flushing with pe-
troleumn solvent.

Reinstall cable in casing, inserting through carbure-
tor throttle lever swivel block lower hole. Grease
likerally with graphite grease when making installa-
tion. HReplace dirt seals. Fasten casing at clamp
on fan housing and screw into adjuster nut by turn-
ing nut backward to position on cable previously
marked. Insert c¢able into governor lever swivel
block and adjust cable as described under ""Governor
Adjustment'’.

IMPORTANT: Adjust casing clamp on fan housing
to see that casing lines up with swivel black on car-
buretor throttle lever. Cable should slide freely
through swivel block hole so0 that it does not restrict
{ree movement of throttle lever.



CARBURETOR AND GOVERNOR CONTROLS
1967 AND LATER MODEL D
1969-1972 MODEL DC Figure 3-F-34A

During car operation the carburetor throttle (1) is
forced open by a torsion spring on the throttie shaft
when accelerator pedal is depressed, and the gover-
nor arm (2} limits the throttle opening through con-
trol rod (3) by pushing the throttle closed. The speed
of the car determines the position of the floating
flange (4) and governor arm (2). Governed (maxi-
mum} speed is adjustable by position of rod (3} in
swivel block (5). Throttle stop screw (6) limits
closed position of throttle. Carburetor has low speed
mixture adjustment screw (7) controlling needle
valve in idle fuel orifice.

ADJUSTING CARBURETOR (Fig. 3F-34A}

Low Speed Mixture Adjustment (Normal setting 1/2
to 3/4 turns cpen)

Raise left rear wheel of car by placing a jack or
suitable blocking under spring seat or axle so that
wheel turns freely. Start up engine and run at 1500
to 2000 rpm (fast idle). I necessary, adjust low
speed mixture screw (7), located next to throttle
shaft for smooth and steady engine operation. Nor-
mal setting is 1/2 to 3/4 turns open.

Throttle Stop Screw Adjustment (Normal setting 1/4
turn open)

With ignition off and accelerator pedal fully de-
pressed, back off screw (6) until throttle is closed,
then turn screw back in 1/4 turn,

Start up engine and check operation of throttie lever
(1) on carburetor as follows:

When accelerator pedal is released, the throttle
lever on carburetor must return to fully clesed po-
sition against throttle stop screw (6). Causes for
sticky action of cable are lack of lubrication, corro=-
sion or dirt in control casing, or by bent wire or

casing.

See "Removing and Installing Control Casings and
Cables".

Throttle Control Adjustment:

1967 Model D, 1967-68 Model DC: (Figure 3F-34A):

Adjust throttle control wire as follows: With wire
free in accelerator pedal lever swivel block (set
serew loose), depress accelerator pedal all the way
{o the floor. Adjust wire in casing so that throttle
apens fully with 1/16" clearance hetween hooked end
of wire and throttle lever, Tighten accelerator pedal

Iever swivel block set screw in this position. Re-
lease accelerator pedal slowly to see that carburetor
throttle lever returns all the way closed against
throttle stop screw.

1. Throttle lever 6. Stop screw
2. Gowvernor arm 7. Miture screw
3. Governor control rod 8. Choke lever
{1967-1979) 9. Throttle control
3A.Governor control cable casing clip
{1980) 10, Choke control casing |

4. Floating flange clamp
5, Swivel block

5A.Set screw

Figure 3F-34A. Throttle and Governor Controls
1969 Model I

1968 and Later Model [, 1865-1972 Model DC: (Fig-
ure JF-34B):

Adjust throttle control wire as follows: With pedal
fully depresszed and throttle tully open, threads on
end of cable must not enter seal on cable casing.
Adjust casing at cable clamp to allow slight clear-
ance between last thread and end of casing and
tighten clamp screws. Hooked end of cable should
have a slight amount of clearance with throttle lever
on carburetor - adjust swivel block on threaded
(stud} end of cable to obtain clearance. Release
accelerator pedal slowly to see that carburetor
throttle lever returns all the way closed against
throttle stop screw. See that cable housing is aligned
with swivel block.
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SWIVEL BLOCK

COTTER
PIN _—*%

WASHER

HOLE

ADJUST FOR
SLIGHT CLEARANCE

THROTTLE CABLE

ACCELERATOR PEDAL

TUBE SHIELD
{40533-68)

CABLE CLAMP

CASING

Figure 3F-34B. Throttle Controls - 1968 and Later D, 1968-1872 DC

Governor Control Adjustment {Figure 3F-34A):

Governor, conirolling maximum car speed, is set at
the factory for 10 miles per hour (100 yards per 20
geconds) car speed. This is eguivalent to 3000 rpm
engine speed. Governor control rod is marked next
to the cutside of the wire swivel block to show this
getting. To change c¢ar speed, loosen swivel block
set screw and adjust governor control rod as fol-
lows: To increase speed move mark on rod away
from swivel block - to decrease speed move mark on
rod toward swivel block, Tighten set screw with
bend in rod in a horizontal position so if cannot drag
on crankcase. Rod must not bind in slotted hole in
throttle lever,

Governor must work freely, or the car will have the
tendency to change speed.

CAUTION

Any appreciable speed change due to governor
readjustment will require readjustment of the
generator charge rate on cars with resistor type
generator field control. See “Starter Generator”
Section 5, alse low speed mixture adjustment.

GOVERNOR CONTROL ADJUSTMENT {1980
{FIGURE 3F-43Ba)

Start engine and set governor at 3000 rpm. To increase
rpm loosen screw (1) and slide cable toward back of car.
To decrease rpm, slide cable towards front of car.
Tighten screw securely after adjustment.
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1 1. Lock screw

"« 2. Swivel block
# 3. Cable

T 4. Governor arm

n

Figure 3F-43Ba. 1980 Governor Adjustment

WARNING

Maximum governed speed is 15 mph (24 kph) (3000 rpm).
Exceeding these figures can be hazardous, resulting in
loss of control or loss of vehicle stability.

CAUTION

Any appreciable speed change due to governor readjust-
ment will require readjustment of the generator charge
rate on cars with resistor type generator field control. If
this adjustment is not made, damage to the golf car could
result, See “'Starter Generator' Section 5.  also recheck
low speed mixture adjustment.




REMOVING AND INSTALLING CONTROL CABLES
AND CASINGS

Throttle:

Detach wire at accelerator lever swivel block under-
neath left floor panel, Pull the wire out of casing.
Remove casing by unfastening elip from bracket
under floor panel at aceelerator lever, at rear of
right floor panel, and unfasten clip from fan housing
bracket. Remove wire from casing.

Check casing and wire to see¢ that they do not have
any sharp bends which could cause binding.

Reinstall cable in casing, inserting through carbure-
tor throttle lever lower hole, Grease liberally with
graphite prease when making installation. Fasten
casing at clamp {9, Fig. 3F-34A} on fan housing and
route underneath floor panel. When installed on car,
casing should have no sharp bends,

NOTE: On 1967 Model D and 1967-88 Model DC
casing clamp underneath floorboard must be free to
swivel around mounting bolt,

Insert wire into accelerator lever swivel block and
adjust cable as described under "Throttle Control
Adjustment”,

Choke:

If choke control is sticky, it is advisable to remove
cable and knob assembly. Flush casing with non-
flamimable cleaning solvent and blow dry with com-
pressed air. Clean cable thoroughly and reinstall in

casing lubricated liberally with graphite grease.

IMPORTANT: Adjust casing clamps to see that cas-
ings line up with swivel blocks. Wire should slide
freely through carburetor lever hole so that it does
not restrict free movement of throttle lever.

CARBURETOR SERVICE

The following procedure should be followed to deter-
mine cause for poor engine performance due to
faulty carburetion and includes service corrections
for early carburetors.

Before going into the fuel system and carburetor,
be sure that the ignition system is in proper order
by checking the following items:

1. Spark plug gap and condition {See section 5)

2, Circuit breaker point gap (.020) and cam lubri-
cation (use cam grease).

3. Ignition eircuit wiring including engine ground
strap and switches

4, Coil and condenser condition and connections
5. Ignition timing
A faulty carburetor will produce the following symp-

toms: An over-rich fuel/air mixture will cause
excessive smoking, loss of power, engine roughness

or flooding while an over-lean condition will cause
hard starting or surging speed.

Before blaming the carburetor for an over-rich or
over-lean conditicn, be sure that the correct gas/oil
mixture is being used, that the il level in the air
cleaner is not too high and filter is clean. Also
disconnect flexible exhaust pipe at frame fitting on
early cars to be sure that exhaust is not restricted.
If a lean condition exists, check for a leaking crank-
case oil seal on the drive flange side by noting if
the crankcase around the V-belt pulley has a collec-
tion of dirt and oil.

When the trouble is definitely traced to the carbu-
retor, look for the following canses for an over-rich
or over-lean condition. See figure 3F-33.

Ruptured fuel pump diaphragm {4)

Leaking flapper valve {4a} or {4b}

Incorrectly set inlet control lever (10)

Sticking or leaking inlet needle and seat (7)
Main discharge port check ball not working (12}

Most of these defects can be traced without removing
carburetor using Leak Tester, Part No. 24750-88.
This tool consists of a dial pressure gage, and an
alr pressure bulb which is used to apply air pres-
sure at the carburetor fuel inlet fitting. See figure
3¥-34C., The carburetor should hold about 5 ibs.
pressure for at least one minute without dropping.
If the gage pressure will not hold, first check all
cover screws for tightness.

I screws are tight, the carburetor hias an internal
leak and it should be removed froimn the engine and
disassembled for inspection. As a hint for remov-
ing carburetor with manifold, use a 7/18 in. deep
socket with a universal joint and remove four mani-
fold nuts.

Figure 3F-34C. Checking for Leakage
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Prior to disassembly of carburetor, use the following troubleshooting guide to locate the problem.
TROUBLESHOOTING THE CARBURETOR

[F THE: THE PROBLEM CQULD BE: HOW TO FIX IT
Carburetor Floods 1. Dirt or foreign particles Remove, clean and replace
preveniing inlet needle from
sealing.

2. Diaphragm lever spring not sealed Remove lever and reinstall.

on lever dimple.

3. Diaphragm improperly installed Replace diaphragm or

in carburetor. correct installation.
Engine Will Not Accelerate i. Idle adjusting screw set too lean. Enrich idle adjustment.
2. Incorrect setting on diaphragm Reset.
lever,

3. Diaphragm cover plate loose. Tighten.

4. Diaphragm gasket leaking. Replace.

5. Main fuel orifice plugged. Remove diaphragm cover, diaphragm
lever and main adjusting screw. Clean
out orifice by blowing through main
adjustment threaded hole.

Engine Will Not I[dle L. Incorrect idle adjustment. Reset to best idle.
2. Idle discharge ports or channels Blow out with compressed air. If
clogged. compressed air is not available, clean
and flush with safety solvent.

3. Diaphragm lever set incorrectly. Reset diaphragm lever so it is flush
with the floor of the diaphragm
chamber.

4. Throttle shutter cocked in the Reset.

throttle bore causing fast idle.
5. Dirty nozzle check valve. Clean or replace.
6. Welch plug covering the idle Replace welch plug.
discharge ports does not seal.
This causes the engine to idle with
idle adjustment shut off,
Engine Runs Lean 1. Tank vent not operating cotrectly, Clean, if possible, or replace.

2. Leak in fuel system from tank Tighten or replace fittings or line.

to pump.

3. Ruptured fuel pump diaphragm. Replace.

4. Main fuel orifice plugged. Clean.

Carburetor Runs Rich With 1. The 1/8"” diameter nozzie Install new plug or new cage.
Main Adjustment Off channel plug, or nozzle check valve
cage, is not sealing.

NOTE: In making carburetor adjustments turn adjustments carefully and gently - DO NOT RAM adjustments intc seats.

Using the procedure given under "DISASSEMBLING 2, Check the main diaphragm and gasket for tears,
CARBURETOR'", check the following components ete.
carefully.
1. Remove pump diaphragm cover screws and cover 3. Check to see that fuel inlet control lever is set
and check diaphragm for puncture or tear, especially flush with floor of carburetor and operates freely,
near flapper valves of single piece diaphragms, See figure 3F-36,

CAUTION

Original pump diaphragm is a single piece
unit with integral flapper valves, Replace
with new 2-piece diaphragm, Part No. 2780%-
63A on cars below Serial No. 68D-6710.
When assembling, the flapper valve section
must ke located against the fuel pump cover
(see figure 3F-34D).
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Figure 3F-34D. Carburetor Pump and Valve Section

DISASSEMBLING CARBURETOR (Fig. 3F-35)

The carburetor can be disassembled and cleaned
using a minimum of tools, Be sure tools and working
area are kept clean at all times, After removing car-
buretor from c¢ar, clean it thoroughly with a non-
flammable cleaning solvent before disassembly.

The following disassembly procedure contains ref-
erences to minor differences in carburetor construc-
tion for various years and are identified by a letter
after the number. Numbers are keyed to figure
3F-35.

Remove nylon strainer cover retaining serew (1} and
cover (2). Remove strainer cover gasket {3} and
strainer screen {(4). Remove screws and washers (5)
and [wel pump body (6). [Flat washer 53A for blind
hole only.}

Remove fuel pump diaphragm (7 or 7A), gasket {8),
cover plate (9, main diaphragm (10} and gasket (11},
Remove inlet control lever fulerum pin (12} if used,
lever (13 or 13A) and tension spring (14). Remove
serew (124) and pin {12B} if used. Remove inlet
needle {15 or 15A).

With a thin wall 5/16" hex socket wrench, carefully
remove the inlet seat (16). {The fuel inlet seat
should not be removed unless it has been definitely
determined that the seat is faulty as evidenced by

persistent flooding of the carburetor. In such case,
complete replacement of the inlet needle and seat
asgembly is necessary.)

Remove idle adjustment screw with spring, washer
and packing (17},

Remove main fuel orifice plug (18 or 18A}, orifice
and gasket.

NOTE: Disassemble remaining parts only as
necessary for repair or replacement.

Under cxtreme conditions of clogged idle fuel supply
channel and dischage ports, it may be necessary to
remove the channel welch plug (20), If so it is impor-
tant that it be done in the following manner.

1. Drill a 1/8" diameter hole in the center of the
welch plug to a depth of 1/18",

i B e

{ CAUTION {

A deeper drilling operation will seriously
damage the body casting wall and its dis-
charge ports located close behind welch plug,

2, Carefully pry out welch plug with small punch.

CLEANING, INSPECTION AND REPAIR

The carburetor body can be cleaned in commercial
carburetor solvent such as Hydroseal to remove
varnish from the channels and metering chamber.

WARNING

Always use z non-flarnmable cleaning solvent
for cleaning component parts, DO NOT use
gasoline or other flammable substance.

NOTE

All gaskets, rubber gaskets, seals and plastic
parts should be removed and only metal parts
cleaned in Gunk Hydroseal cleaning solution,

gy

"CAUTION |

Clean rubber parts by washing in denatured
alcohol or brake fluid, DO NOT use mineral
base c¢leaning solvents such as acetone or
paint thinner., Use of mineral base solvents
will cause deterioration of the part and con-
tinue to deteriorate after assembly which
could result in component failure,

If carburetor appears to be set too rich as evidenced
by enzine firing vnevenly or excessive smoke from
the exhaust, it is possible that welch plugs are not
sealing properly, Welch plugs may be re-seated by
lightly tapping with a flat end punch. If welch plugs
still do not seal properly, they must be replaced.
Refer to DISASSEMBLING CARBURETOR for proper
remaval procedure,
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All channels and orifices in carburetor and pump- Examine pump body casting for breaks and cracks.

body castings should be c¢leaned with compressed Inlet control lever (13, 13A) must rotate freely on the
air. DO NOT use wires or drills to clean small fulcrum pin (12, 124, 12B) and forked end must en-
holes. These might cause burrs or change the size gage slot in inlet needle (15, 154) {See figure 3F-35),
of the holes. Spring (14) should not be stretched or distorted,

Inspect inlet needle {14) cone point and seal for wear
Inspect all parts for wear or damage paying partic- and scratches., Replace if worn. Inspect lever (13,
ular attention to the following: 13A) contact end for burrs and wear,

1. Retaining
sCrew
2. Cover 3
3. Gasket x
4. Screen
5. Secrew and C:D’ R
washer (B) 3% 39
5A. Flat washer 21, Screw {(2j
6. Body 22. Choke disc
7.  Fuel pump diaphragm 23. Choke lever
{ohsolete)* 23A. Choke shaft spring
7A. Diaphragm and gasket 23B. Brass washer
{replacement) 23C. Choke shaft seal
8. Gasket 24, Screw (2)
9. Plate 25, Throttle disc
10. Main diaphragm 26. Screw
11. Gasket 27. Washer
12. Pin (to early '966) 28. Clip
12A. Screw, float lever 28A. Nut (late 1966) ; .
pin {late 1966) 28B. Lockwasher (late 19665} Lo
12B. Pin, float lever (late 1966) 20, Throttle lever (1963 to early 1966 -
13. Lever 294. Throttle shaft (late 19686)
13A. Lever {late 1966) 29B. Throttle lever {late 1966)
i4. Tension spring 29C. Throttte lever {1967}
15, Inlet needle 30. Throttle shaft spring
15A. Inlet needle (late 1566) 30A. Throttle shaft washer
16. Inlet seat and gasket 30B. Throttle shaft seal
17.  Adjustment screw 31, Spring
18. Orifice piug and gasket 32. Stop screw 36. Screw (to early 1966)
18A. Plug and gasket, main 33. Cotter pin . Choke wire block screw
orifice {late 1966} 34, Washer 38. Choke wire block
19. Check valve 35. Wire block 39. Spring washer
20. Welch plug 35A. Wire block (1968 & earlier DC) 40. Retainer clip
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REASSEMBLING CARBURETOR (Fig. 3F-35}

Make certain that all parts are kept clean during
reassembly. Do not use cloths to wipe or dry parts,
Lint or threads can easily block small orifices.
Always use compressed air for drying.

Reassemble in reverse order of disassembly. Take
special note of the following,

When reassembling the inlet control lever (13 or
13A) and spring {14), care should be taken to see
that the spring rests in the well of the metering body
and locates on the dimple of the inlet control lever
Inlet control lever (13A) has a yoke which shauld en-
gage groove in inlet ncedle {15A), Inlet control lever
must be free on fulcrum pin. Set inlet control lever
flush to .015 above floor of chamber. CAUTION: Do
not stretch spring. (See Fig. 3F-36.)

If welch plug was removed, install new plug by plac-
ing it in casting shoulder, convexed side upward:
then flatten to a tight fit with a flat-end punch of a
slightly smaller diameter than welch plug, Hold tonl
firmly and strike upper end with a light hammer,

AN

Figure 3F-36, Positioning Inlet Control Lever
and Spring

Main diaphragm must be clean and free of breaks or
punctures, [ts metal disc must not become bent and
should always retain tight fit to rubberized body
section,
Fuel Pump Diaphragm must seal at circular pres-
sure chamber area and at Inlet and Qutlet Check
Valve tongues thereof. It must be clean and free of
breaks or punctores,
Be certain main diaphragm gasket and cover casting
are carefully and properly fitted over the three small
ping cast in rim at bottom of metering body. Also the
fuel pumyp gasket, diaphrasm and fuel pump body,
over similar pins af bottom rim of main diaphragm
cover casting, Then evenly tighten fuel pump body
retaining screws to insure complete seal of casting
Separations at both diaphrazms,

with carburetor completely assembled, see that
throttle and choke disc align in throat and operate
freecly from fully closcd to open positions. Also sce
that choke disc reed is ¢losed flush against opening
in disc.

REED VALVE (Fig. 3F-37)

The reed valve ig a onc-way valve consisting of a
leaf spring with 8 petals over 8 holes in a plate. The

petals open to allow the fuel mixture to enter the en-
gine crankease on piston up-stroke and close on

piston down-stroke to prevent fuel blow-back from
the crankcase to the carburetor, The reed valve re-
quires little maintenance, however, if one or more of
the petals should become bent or broken, the valve
leaf must be replaced.

Hard starting, poor performance, or fuel soaked air
cleaners in Gas Golf Cars can be caused by broken reed
leafs or reed leafs which are not seated properly due to
rough or irregular reed plates.

Starting with crankcase, additional operations and in-
spections have been initiated to assure careful reed plate
handling and burr-free read plate surfaces. All assemblies
in the field should be inspected and repaired if one of the
above conditions exist.

It is important that the reed valve assembly be in preper
working condition. Its function is to trap the combustible
fuel-air mixture during the downstroke of the piston so
that it can be forced through the transfer ports into the
combustion chamber. If the leaf is inadequately seated or
broken, a reduced amount of fuel and air is transferred in-
to the combustion chamber resulting is lost torgue and
horsepower.

WARNING

Whenever working on an engine, disconnect the battery
ground cable to prevent the engine from starting acciden-
tally and possibly causing personal injury.

WARNING

Whenever working on a golf car, be sure to block the
wheels to prevent the car from moving accidentally and
possibly causing personal injury.

To inspect for this condition, remove the air cleaner and
carburetor for access to the reed plate assembly. Remove
the manifold nuts and washer {1) and manitold {2) from
the engine. Remove reed valve assembly (10} and gaskets
{3). Inspect the assembly. All petals must be intact and
fully seated against the base plate. Do not attempt to
straighten them. To disassemble the reed valve, remove
the nut (4} and lockwasher [5) from the brass mounting
screw (6). Remove the reed stop (7) and leaf (8) from plate
(9). Clean all burrs from plate with a lapping block and
grinding compound or a fine emery cloth and surface
plate. Be sure to remove all burrs and metal shavings
before reassembly, paying special attention to the spot-
face surfaces. When reassembling, make sure leaf is
located on the side of plate with the index hole used for
correctly positioning the leaf petals. Align reed leaf with
hole on plate hetween reed petals. Then center reed stop
over reed petals. Make sure there is no gap between the
plate and the reed leaf. The read leaf must lie flut on the
plate.

To prevent mounting screw from vibrating loose, apply a
small amount of Loctite, Part No. 99625-77, to the screw.
Tighten the mounting screw to 25-30 in-lbs. torque.
Assemble reed valve and gaskets to manifold. Be sure
pulse holes in gaskets and manifolds are lined up correct-
ly. Reassemble manifold, carburetor, and air cleaner to
engine. Inspect assembly. Reconnect the battery cable.
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1, Washers (4) 4, Nut B. Leaf

2, Manifolq 5. Lockwasher 9, Plate

3. Gasket 6. Screw 10, Gasket
7. Stop

Figure 3F-37. Reed Valve and Manifold
FUEL TANKAND FILTER

STEEL FUEL TANK AND FILTER - 1974 AND
EARLIER

The steel type fuel tank is treated to resist rusting.
However, when wehicle is not to be operated for any
reasonably lengthy period, drain tank and bathe tank
interior with an ail fuel mixture of equal proportions.
The fuel will evaporate leaving a protective oil film
on tank walls,

A cartridge type filter {s located in the fuel supply
line next to tank. Replace filter when there is indi-
cation of restricted fuel flow at carburetor,

POLYETHYLENE FUEL TANK AND FILTER - 1975
AND LATER (See Fig, 3F-38}

The 1975 and later fuel tank is made of a high density
polyethylene materizl, The hose fitting (7) and at-
mospheric vent (4) are a friction fit in the fuel tank
and may be removed by prying out. If vehicle is not to be
run for a lengthy period of time, such as extended off-
season storage, stabilizer should be added to Lhe fuel mix-
ture following the manufacturer’'s recommendations on
the container.

A cartridge type fuel filter is located in the fuel
supply line to the carburetor. If there is an indica-
tion of restricted fuel flow at the carburetor, filter
should be replaced and fuel strainer screen (5)
should be cleaned.

1. Fuel tank
2. Fuel tank cap
with gage
3. Gasket
4. Atmospheric
vent
5. Fuel strainer with
check ball
6. Pickup hose ) . .
7. Hose fitting .~ T ;

Figure 3F-38. Polyethylene Fuel Tank and Fittings
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AIR INTAKE SYSTEM AND CLEANER

Intake gystem must be air tight. Check the flexible
hose and connections for leaks or damage, Check
air silencer tube used on 1966 and earlier models
inside hose for blockage or damage.

PLASTIC FOAM TYPE CLEANER

Filter should be serviced every month, or oftener
under dusty or dirty operating conditions as may be
indicated by blockage of the filter surface. Inspect
filter each time fuel tank is filled.

Service as follows:

1. Raise body and remove filter from receptacle at
rear of reverse unit, and thoroughly wash in nen-
flammable cleaning solvent to remove dirt.

2. Squeeze out excess solvent and blow dry with air
hose, or allow to stand until dry.

3. Baturate filter with light engine oil (SAE 10) and
squeeze out excess oil. DO NOT USE BEAVIER OIL.

4. Insert nil-wet filter into receptacle. The screen
at the bottom serves as a stop.

OIL BATH AIR CLEANER

Air cleaner should be serviced at least once a
month - more frequent service ig necessary under
dusty conditions.

Service as follows:
1. Unscrew wing nut at top of filter can and remove
can and cover from stud.

2. Cover containg filter mesh and can contains oil.
Flush both parts clean in solvent.

3. Install can and fill to level indicated by arrow
with SAE 30 oil. Install cover and wing nut with
washer.

DRY TYPE {TRI-PHASE)} AIR CLEANER

Air cleaner should be serviced at least every month -
more frequent service may be necessary under extreme
ly dirty operating conditions.

Need for immediate servicing will be indicated by
loss of power, slugpish acceleration, or excessive
exhaust smoke. These are also indications of a dirty
exhanst system.

Service as follows:

1. Unscrew wing nut at top of filter can and remove
cover and clear element.

2, Clean element by tapping the side or end gently
against palm of the hand,

i CAUTION

Do not tap element against a hard surface
because the element may be damaged by doing
so.

Compressed air can be used also, but hold nozzle
far enough away to prevent damage to element,

3. Inspect element by holding light inside element.
An even, fine pattern of light through element indi-
cates element is clean. Any large spot of light
indicates that element is damaged and should be



replaced. Also if light does not show through, it detergent. Follow with a reverse direction

indicates that pores are blocked and element should flush from the inside out using clear water.
be replaced. Shake out excess water and allow to dry. Do
not use solvents or gasoline. Do not dry with
4. Check condition of sealing surface at the end of compressed air. Element should be replaced
the element--if damaged, replace element. Check after 10 washings because of possible deteri-
condition of rubber unloader valve. Opening in slit oration. '
should be uniformly wide--not deformed, and must be . L . .
free of any obstruction. To ensure maximum air filtration, and canister

sealing, coat air filter top and bottom gasket with
grease before inserting in filter canister. Top of
housing labeled “front” must face front of ve
hicle to ensure clearance between air intake and
starter/generator terminals.

NOTE
5, Clean filter cup and reinstall element, facing
Ii element becomes greasy or oily, it is cleaner inlet toward the starter-generator and un-
possible to clean the filter element by agitat- loader valve should face forward. Tighten wing nut
ing in warm water containing a non-sudsing securely by hand,
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TOOLS

894750-68
CARBURETOR LEAK TESTER

Tool consists of a 15 lb. dial pressure gage and
bulb which is used to apply air pressure to carbu-
retor to detect leakage of inlet wvalve, diaphragms,
flapper valves, ball check wvalves, gaskets, ete.

{1976 and Earlier - Crankshafis
without thrust washers}

CRANKSHAFT TOOL SET - GASOLINE CAR

06122-63

For disassembling and assembling connecting rod,
bearing and crankpin. Consists of crankpin aligning
sleeve and pilot, gaging plate and press cap.

96215-49
TRU-ARC PLIERS (Small}

Special pliers for removing and replacing internal-
type retaining rings.

96777-"12
PISTON PIN LOCK RING INSERTING TOOL

For installing piston pin and lock rings.
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1395

97336-80

Flywheel Puller

934403-80
Connecting Rod Holding Plate
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GENERAL

TRANSMISSION

The Harley-Davidson "Scootaway Drive" transmis-
sion auwtomatically changes the driving ratio by vary-
ing the diameter of the front and rear driving flanges
on which the drive belt runs, When the throttle is
opened and the engine speeds up, the front flanges,
located on the engine crankshaft, are moved together
by the force of three balls or weights operating on cams in
the front floating flange. When the throttie is closed, the
engine slows down, reducing the force on the balls or
weights which causes the front flanges to separate from
spring pressure on the floating flange. At idle speed, the
belt rides at the bottom of the front flanges on an anti-
friction bearing so that under this condition the transmis-
ston is disengaged. When the speed is increased, the
three-speed-sensitive balls or weights move outward and
force the front floating flange inward. The flanges now
begin to engage the sides of the V-belt. This serves as a
cluteh and as soon as these conditions exist the transmis-
sion becomes engaged. At this point the overall drive
ratio is at maximum range. As the engine speed is in-
creased by means of the throttle, the flanges move to-
gether. The belt rides higher up on the flanges and the
drive ratio decreases.

The rear flanges are spring loaded and correspond-
ingly separate and close azccording to the amount of
belt pull. Thig is, when the front flanges are apart
in the idle position, the V-belt on the rear flanges
are held in the maximum outward position by a
gpring force applied against the rear floating flange.
As the front flanges assume a larger driving diame-
ter, the V-belt is pulled down moving the flanges
apart against this spring force untii the minimum

ratio is reached.

MINIMLUM
RATIO

MAXIMLUM

Figure 4A-2, Transmission Ratics

The transmission is torque responsive, When as-
cending a hill or opening the throttle suddenly, the
rear flanges come together, increasing the useful
diameter of the pulley and creating a higher overall
transmission ratio. This is caused by a set of nylon
rollers in the rear floating flange operating on cam
tracks In the rear driving flange. The action is
such that the increase in belt pull rotates the rear
floating flange ahead in relation to the rear driving
flange, the belt slipping slightly on the drivingflange.
This causes the roller cams to force the floating
flange closer to the driving flange.
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CLUTCH

DRIVE BELT
REMOVING AND INSTALLING V-BELT

To remove V-belt, grasp the V-belt at a point mid-
way between the front and rear driving flanges with
the left hand and jerk up on belt sharply to separate
rear flanges and keep tension on belt while "rolling'”
it off the rear flange as shown in figure 4B-41, On
1966 and earlier models with exposed rear flange,
insert screwdriver with 1/4 inch wide blade into cam
slot next to nylon roller as shown in Figure 4B-41A.
Spread the two rear driving flanges by prying on
screwdriver. Hold the rear driving flanges apart and
"roll" the belt off the rear driving flange. Slip the
belt from the {ront driving flange. [nstall the V-belt
by placing it on the front flanges first, and "rolling”
on the belt,

Flgure 4B- 41 Removmg V- Belt 1967 and Later

D Model

Figure 4B-41A. Removing V-Belt, 1966 and Earlier
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INSPECTION AND REPAIR

The belt requires no attention except that if it gets
greasy and dirty it can be wiped with a rag saturated
in non-flammable cleaning fluid.

Ii the belt becomes badly frayed or worn, it should
be replaced. If the belt slips or drags on the front
flanges, shim the proper amount as described in
"Removing and Installing Transmission FrontDrive,™

NOTE

New belt is approximately 1-3/16 inches wide.
After belt has worn 1/16 inch at widest point
(1-1/8 inch belt width) it will probably be
necessary to install a new one to correct belt
slippage or chatter and restore transmission
driving ratio to normal,

PRIMARY AND SECONDARY FLANGE
ALIGNMENT
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Figure 4B-42, Ahgmng Primary and Secondary
Transmission Flanges

To obtain maximum drive belt life, and to minimize
primary (front} flange wear, it is important to check and
maintain front and rear drive flange alignment. The drive
belt should be perpendicular to flange centers. To inspect
for proper drive alignment, raise the fiberglass body and
support the rear wheels off the ground. Block front
wheels, Using a tachometer, run engine at 3000 rpm and
visually check drive belt with both flanges fully engaged.

WARNING

While engine is running, keep clear of moving drive com-
ponents and rotating tires to avoid personal injury.

Misalignment can be corrected by using one of the follow-
ing procedures,

1. Bring secondary (rear} flange into alignment with
primary flange (using spacer kit).

A secondary flange spacer kit is available which, when in-
stalled, will move the secondary flange 5/16 inch forward.



To install spacer, remove the transmission rear drive and
brake assembly as a unit, as described in the Service
Manual. Install the spacer between the flange hub and
the stationary flange, using the longer bolts provided.
Reinstall the assembly.

1A. To bring secondary {rear} flange into alignment with
primary flange {using longer hub)

The following secondary flange hubs are available to
achieve proper alignment between the primary and secon-
dary drive. Hub, Part No. 36410-71B, is 1/4 inch longer
than hub 36415-77. When the longer hub is installed, it
moves the secondary flange front face to within 1/4 inch

of the point where the belt face meets the outside .

diameter of the primary flange. This measurement is a
static alignment made without the engine running.

Hub, Part No. 36410-71B, is intended to align the front
and rear flanges without the use of the spacer kit.

To install the longer hub, remove the transmission rear
drive and brake assembly as a unit. Disassemble the
secondary drive and reassemble with longer hub.
Reinstall the assembly using four {4) longer bolts.

2. To bring secondary flange into horizontal alignment
with primary flange.

The secondary flange is mounted to the differential and
rear axle. It can be adjusted either up or down as required
by adding washers to a maximum of 3/16 inch between
pads and rear fork tube at the axle mounting pad bolts
(Figure 48B-42).

Loosen stabilizer clamp bolts at the axle. Loosen axle
mounting pad bolts on both the left and right side of car.

Remove either the forward or rearward axie mounting
pad bolts and add washers to forward bolts to lower
flange or to rearward bolts to raise flange.

Washers must be added to both left and right side of car
to achieve proper alignment. Make sure the maximum
spacing of 3/16 inch is not exceeded. Tighten all bolts
securely.

NOTE

Do not use the engine stabilizer bar (located between the
cylinder head and rear axle) to correct a misaligned flange
condition. When properly adjusted, the stabilizer bar
should exert no pressure on the rubber pads.

TRANSMISSION FRONT DRIVE

REMOVING TRANSMISSION FRONT DRIVE (Fig.
4B-43}

Transmission front drive can be worked on with en-
gine in chassis if desired. Remove V-belt as de-
scribed in "Removing and Installing V-Belt,"
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Drive cup cover acorn
nut and washer (3}
Drive cup cover
Drive cup cover O-ring seal
Drive cup spring (3)
Drive cup spring collar (3)
Drive cup spring retainer (3}
Shaft nut
Shaft nut lock
Drive cup
Flywheel transmission shaft
(1963 & early 1964)

. Flywheel transmission shaft

(late 1964)
Drive pin buffer ball {3)
(early 1974 & earlier)

12.

13.

13A.

14,

14A,

15.
16,
17.
18.

184,

19,

18A.

20.

i <7
208 —
® 20C.
20D
20A 21,
Drive pin buffer spring clip (3 214
heavy original) replaced with 21B
one light spring (early 1974 22,
& earlier) 23,
Drive ball (3) 24,
Dirive weight {1980} 25,
Floating flange 26.
Stud chamfered end (1980)
Floating flange sleeve 264
Floating flange sleeve felt seal 27,

Shaft gpacer (1963 & early 1964) 28,
Shaft O-ring seal (1963)
Shaft O-ring geal (1964 & later) 28A
Spacing shimsg {variabhle No.)

Gasket (2} (late 1964) 29,

O-ring (1965 & later)
Ball bearing {1963 & early 1064)

DA ®®;ﬁ) % ‘

s
20B.

i)
4

&

28, 28A T

y

|

10 or 10A
Needle bearing (late 1964)

Seal {2) (late 1964 to early
1970}
Bearing inner race (1967D)

. Thrust washer (1975 & later)

Driving flange (1963 &
early 1964)

. Driving flange (late 1964-66)
. Driving flange (1967D)

Floating flange slide strip (3)

Drive cup slide strip (3)

Ball stop (3)

Floating flange bushing

Floating flange hub O-ring
seal

. O-ring geal retainer

Filler plug
Drive pin bushing (3) (early
1974 & earlier)

. Drive pin bhushing (3) {late

1974 & later)

Driving flange key (1963 &
early 1964} {late 1970 &
later})
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Figure 4B-43. Transmission Front Drive - Exploded View




On 1963-66 golf cars and all utilicars, remove ex-
haust pipe, port flange nuts and lower exhaust pipe.
On 1967 and later golf cars, disconnect governor
control rod or cable from governor arm swivel block, and
remove governor arm from pivot bracket on frame.

Transmission front drive unit contains 12 ounces of
Harley-Davidson Transmission lubricant. To disassemble
front drive parts proceed as follows: Loosen, but do not
remove entirely, the three acorn nuts and washer (1)
which secure the drive cup cover. Insert an air nozzle into
fill hole opening, slowly applving air pressure until cover
{2} is forced off 0" ring seal of floating flange against
the acorn nuts. When air pressure in transmission
assembly escapes, remove acorn nuts, washers and cover,
allowing oil to drain into pan,

Remove drive cup springs with spring collars (4)
and {5) and spring retainers {6},

Remowve shaft nut and nut lock (7} and {8).

Drive cup (9) is a press {it on transmission shaft {10
or 10A) splines; remove with claw puller, Part No.
95635-46. (Use 5/16 - 24 x 1-1/2" long Phillips head
serew, Part No. 2424 as a center.) See Figure 4B-44,

On early 1974 and earlier models, three small bear-
ings (11) are located under spring clips (12) to take
up any play between drive pins and shaft holes in
drive cup. These buffer balls will be free to come
out when drive cup is removed from floating flange
drive pins, It is not necessary to remove spring
clips (12} to remove balls,

Three large drive balls (13! or weights (13A) will now
come out. Remove floating flange {14) and floating flange
sleeve {15} which has a felt seal (16) in outside groove.

L. ‘-\

Figure 4B-44. Drive Cup Removal

1963 and Early 1964 Models:

Remove shaft spacer (17) with O-ring shaft seal (18).

Spacing shims (19, bhall bearing (20), and driving
flange {21) can now be removed from shaft.

Driving flange is a press fit and keved to shaft (16).
It can be pulled off with Claw Puller, Part No,
35635-46 and Wedge Attachment, Part No. 95637-46
which fits in groove in I[lange hub. Heat flange hub
with torch to approximately 500°F if necessary to
aid in removal. See Figure 4B-45.

Late 1964 and Later Models:

Remove spacing shims (19) with 2 gaskets and needle
bearing assy (20A). Remove end seals (20B) if they

Figure 4B-45. Driving Flange Removal
{1963 Model)

Fipure 4B-435A. Driving Flange Removal
{1967 D Model}
are to be replaced and thrust washer (20D) where
used, Pull driving flange (21 or 21A) from shaft
taper with ¢law puller and wedge attachment. Driv-
ing flange (21B) can be pulled using claw puller alone
as shown in Figure 4B-45A,

NOTE

Puller cross-bar corners are ground with
chamfer,

INSPECTION AND REPAIR
CAUTION

Floating flange assemblies using the 1880
cast iron flange and weights (13A) rather than
kalls (13) must be handled carefully, when on
engine without belt installed. Moving the
floating flange assembly back and forth on the
shaft to check for free movement can upset
the position of the weights (13A) and adverse-
ly effect car operation.
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Clean all parts in non-flammable cleaning solvent
and blow dry with compressed air. Check for wear
where V-belt contacts the surface of the flanges. A
wearing of a groove 1/32 inch or more deep in either
flange, is usually enough to affect the operation of the
transmission. Check the ball/weight track slide strips on
the floating flange and drive cup for wear and looseness.
If floating flange slide strips (22) require replacement,
remove screws, If drive cup slide strips (23) require
replacement, center punch and drill out rivet heads to
release slide strips.

i CAUTION 1

When riveting in new slide strips, support
opposite side on a 5/8" diameter brass rod
which will fit the curvature of slide strip. If
this is not done, ball track will be damaged.

NOTE

All slide strips on both floating flange and
drive cup should be replaced if any one should
require replacement.

File a notch in cuter end of each slide strip to mateh
corresponding notch in drive cup, to provide clear-
ance for bhall stop.

Check ball stops (24) which are screwed to floating
flange (14) for excessive wear. These should be re-
placed whenever new slide strips are installed.

Check for wear of the bushing {25) in floating flange,
If the bushing has to be replaced, install z new gne
using a shouldered press plug with 1.560 inch out-
side diameter. Install the bushing to the center of the
counterbore.

Check for wear of drive pin bushings (28} in floating
flange. If bushings have to be replaced, install new
ones using a shouldered press plug with .386 inch
outside diameter. Install bushings from engine side
of drive cups so they are flush with the drive cup
surface. Redrill buffer ball hole in new bushings.

NOTE:

1980 cast iron flange Part No. 36449-61A does
not use slide strips (22) or stops (24).

REMOVING CAST IRON
FLOATING FLANGE S8TUDS {Figure 4B-43)

Studs (14a) can be replaced on cars using the 1980 cast
iron floating flange, Part No. 36449-61A. Heat stud
mounting area to 250°-300°F to break down Loctite®
and remove stud. Apply Harley-Davidson Stud and Bear-
ing Mount Part No. 99626-77 to threads of new stud, Part
No. 36455-80, when installing.

NOTE:

Replaceable studs are identified by a chamfer
machined around stud on its outside edge.

4-6

INSTALLING TRANSMISSION FRONT DRIVE (Fig.
4B-43)

Before reassembling parts, see that seals (3}, (16),
{18 or 20B), (26) and O-ring {194) are in good condi-
tion and in correct location. Lubricate rubber seals
with engine cil before installing.

Before installing on shaft, assemble felt seal {16)
and floating flange sleeve (15) into floating flange,
A piece of writing paper or shim stock, wrapped
around sleeve can be used to hold felt seal in groove
while pushing sleeve into flange bushing (25),

Agsemble all parts loosely on shaft including shims
and 2 gaskets (if used), See that buffer balls (11)
are located under spring clips {12} in floating flange.
They can be held in place with a small guantity of
grease.

Figure 4B-46. Pressing on Transmission Parts

On 1963 and early 1964, and 1970 and later models, align
keyway in driving flange with key in shaft keyway.

Use tool, Part No. 97170-53A to press parts on
shaft as follows: (See Fig. 4B-46.)

Screw tool 87170-55A into tapped hole in transmis-
sion shaft and turn nut clockwise to press entire as-
sembly on shaft, Tool, Part No. 37330-62 is used to
keep shaft from turning. Install shaft nut {7) tightly
to approximately 75-85 ft-lbs torque, bend nut lock ear
(8). {See Fig. 4B-47.)

Figure 48-47. Installing Transmission Shaft Nut



With feeler gage measure V-belt side clearance. If
less than .040 in. or if the V-belt tends to drag when
the engine is at idle speed, remove the floating flange
and drive cup assembly, the inner sleeve, and add
necessary number of .007 or .020 in. thick shims on
the shaft to space out the floating flange. If side
clearance of belt is more than .06C in., remove the
floating flange and drive cup assembly and the
spacer, and remove necessary number of shims.
The total number (thickness) of shims used will vary.
Reassemble the front drive and check the V-beli for
drag and slip.

Finish assembly of remaining parts: Spring retain-
ers (6), drive cup springs {4), spring collars (5),
drive cup cover O-ring (3), drive cup cover (2}, ana
3 acorn nuts (to 54-66 in.-Ibs. torque) and washers (1}

Fill with 12 ounces of Harley-Davidson transmission
lubricant through filler plug (27). Lubricant isavail-
able from the factory in 12 cunce cang, under Part
No. 99890-61.

TRANSMISSION REAR DRIVE
1963-66 D and 1968 and Earlier DC Models

REMOVING AND INSTALLING TRANSMISSION REAR
DRIVE (Fig 4B-48}

Remove the V-belt as described in "Removing and
Installing V-belt." Remove the nut (1) and washer
(2) securing the rear flange assembly to the shaft.
Remove the flange assembly {rom the shait.

Install the rear drive flange assembly in Teverse
order of removal.

1. Nut 10. Lockwasher

2. Washer 11. Stationary driving
3. Retainer flange

4. Spring ring 12. Roll pin (2) or set
2. Hub screw

6. Spring, outer 13. Roller pin (2)

7. Spring, inner 14, Cam roller (2)

8. Floating flange 15, Bushing

9

. Nut

Figure 4B-48. Transmission Rear Drive - Exploded
View (1963-1966 D and 1968 and earlier DC Models)

DISASSEMBLING REAR DRIVE (Fig. 4B-48)

While holding pressure on spring retainer (3), re-
move spring ring (4} from hub (3) with a lock ring
pliers. Remove the spring retainer and springs (6
and T) from the hub (See Fig. 4B-49). Remove
floating flange (8) from the hub. Turn nut (8) from
the hub and remove lockwasher (10). Press or tap
off stationary driving flange {11).

To disassemble the floating flange, remove roll pins
{12), roller pins (13} and cam rollers (14).

Figure 4B-49. Removing Transmission Rear Drive
Lock Ring with Pliers (UTICA 534-7 or Equivalent)

INSPECTION AND REPAIR

Clean all parts in non-flammable cleaning solvent
and blow dry with compressed air. Check for wear
where the V-belt contacts the surfaces of the flanges,

"I driving performance is affected by wear of the

flange surfaces the flanges will have to be replaced.
A wearing of a groove of 1/32 in. or more in either
flange is usually enough to affect the operation of the
transmission. Check for wear of the cam tracks in
the driving flange. Check for wear and looseness of
the cam rollers and roller pins. Replace these parts
if necessary. Check 1o see that the bushing in the
floating flange is centered and tight in the floating
flange. If bushing is loose, worn or damaged, re-
place it with a new one. Heat hub to 500° and use
a shouldered press plug with a 1.380 in. outside di-
ameter to remove bushing. When flange has cooled,
wipe inside of bess free of any residue. Apply a thin

coat of Loctite Wick N' Lock {H-D PartNo, 89627-77)
to inside diameter of boss and outside diametfer of

new bushing. Press new bushing into boss. Make
gure it is pressed up against shoulder. Wipe off any
excess Loctite and allow to cure approximately 15
minutes before reassembly.
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8. Screw (4) (1967) 12. Roller pin {2} (1967 & earlier)
1. Cotter pin and nut {1967 8. Stationary driving flange {1970 & later)
1A. Retaining ring (1968-70) 10. Hub (1967) 124 Roller pin (1968-69)
1B. Retaining key (2) (1971 & later} 10A. Hub (1968) 13. Cam roller (2}
2. Washer (1967) 10B. Hub (1971 & later) 14. Bushing
3. Spring retainer 10C. Nut insert {4) (1971 & later) 15. Bolt and lockwasher (4)
4. Spring 10D. Shoulder bolt (4) (1977 and later} 15A. Nut and lockwasher (1968-70)
5. Spring 11. Roll pin (1967 & earlier} (1970 15B. Nut (4) (1977 and later)
8. Floating flange & later) 16. Brake dise
7. Buifer washer 11A. Set screw {early 1367) 17. Differential flange

Figure 4B-50. Transmission Rear Drive - Exploded View (1967 & Later D) (1969-19872 DC)

ASSEMBLING REAR DRIVE (Fig. 4B-48)

Install eam rollers (14} on the floating flange and
secure In place with cam roller pins (13). Secure
the sam pins in place with roll pins (12}. Grease
cam rollers and pins, Press the spline end of the
hub into stationary driving flange (11},

Position spring (6 and 7) and retainer (3) on the
floating flange. Compress the springs and install
spring ring (4) on the hub. Turn the assembly over.
Install lockwasher (10) on the end of the hub and
tichten nut (9). Bend over a section of the lock-
washer to secure the nut in place.

TRANSMISSION REAR DRIVE
1967 and Later Model D, 1969 and Later DC

REMOVING AND INSTALLING TRANSMISSION REAR
DRIVE (Fig. 4B-50)

Transmission rear drive and brake assembly should
be removed from car as a unit to be disassembled
and serviced,

Disconnect the governor rod or cable and remove V-belt
as described in “Removing and Installing V-belt.” Re-
move cotter pin and c¢levis pin to disconnect brake
control cable clevis from brake. Remove 2 brake
assembly attaching nuts and bolis from axle housing
bracket and remove brake assembly from car. He-
move 4 capscrews or nuts and washers {13 or 154)
to free rear drive assembly and brake disc from dif-
ferential assembly. Install the rear drive flange and
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brake assembly in reverse order of removal.

DISASSEMBLING REAR DRIVE (Fig. 4B-50)

While holding pressure on spring retainer (3), re-
move cotter pin, nut and washer (1 and 2), or retain-
ing ring (1A} or keys (1B) from hub (10 or 10A). Re-
move spring retainer (3), and springs (4 and 5) from
hub. Remove floating flange (68) and wagher (7) from
hub. Remove 4 screws (B) from hub {10) to disas-
semble stationary driving flange (3}, If necessary,
heat screws to 500°F with torch to loosen.

To disassemble 1987 and earlier or 1970 and later
floating flange, remove roll pins (11) or set screws
{11A), If necessary, heat set screws to 500°F with
torch to loosen,

Remove roller pins (12) or screw pins (124), and cam
rollers {13).

See "Inspection and Repair™ as described previously
for 1963-66 models,

ASSEMBLING REAR DRIVE (Fig. 4B-50)

Install cam rollers (13) and roller pins (12o0r 12A) on

_the floating flange. On 1867 and earlier models,
secure in place with roll pins (11) or set screws
(11A). Grease cam rollers and pins. Reassemble
remaining paris in reverse order or disassembly.
Use Loctite Stud N' Bearing Mount (H-D Part No.
89626~7T) on screw threads (8, 12A} and roller pin
set screw threads (11A).



REVERSING UNIT AND COUPLING
1963-66 Golf Car

GENERAL

The reversing unit provides forward and reverse
motion as well as gear reduction for the car, Basi-
cally, the unit consgists of an upper and lower case
which house the forward gear, reverse gear and
shifter clutch assemblies mounted on a drive shaft,
and a driven gear assembly which is connected ex-
ternally by coupling to the differential and axles.

The unit is controlled by a shift lever which locates
the forward, reverse and neutral positions of the
shifter clutches.

Normally, the reversing unit will require only peri-
odic checks of the transmission oil level. However,
if shifting trouble or an uwnusually high noise level
showld develop and the trouble is proven to be with-
in the reversing unit, the unit should be removed
from the chassis for further inspection and repair.

REMOVING AND INSTALLING REVERSING UNIT
AND COUPLING (Fig. 4D-40)
REVERSE UNIT

Remove V-belt as described in "Removing and In-
stalling V-Belt", Section 4. Disconnect governor

control cable. Disconnect alr cleaner hose at car-
buretor and remove air cleaner from reverse unit.
Remove transmission rear drive as an assembly by
removing nut and washer (1 and 2, Fig. 4B-48) from
shaft.

Remove shifter lever {3) as an assembly by re-
moving nut and lockwasher (1 and 2). Remove nuts,
lockwashers and bolts (4, 5 and 6), securing revers-
ing case to frame. Two front bolts have spacers (7)
located below ears on case. Remove drive coupling
nuts and bolts (8 and 9). Lift reversing unit from
car frame.

To repalr reversing unit, see "Disassembling Re-
versing Unit". Reinstall reversing unit in reverse
order of removal.

Adjust shifter lever with gears in neutral so that
knob is centered above "NEUTRAL'" position on floor
plate. With bedy in place, the lever shaft shouid have
slight tenston in body notches which hold the shifter
lever in reverse and forward gears. H necessary,
bend lever up to obtain this tension.

nm 18 16

1966

1. Nut 1G. Nut {2} 20. Forward joint, shaft and
2. Lockwasher 11. Bolt {2) flange assembly
3. Shifting lever 12. Brake disc 21. Rear shaft
4. Nut (4) 13. Nut (2} 22. Snap ring (8)
5. Lockwasher (4) 14, Nut (2) 23. Needle bearing and seal (8)
6. Bolt (4) 15. Bolt (2) 24. Cross journal
7. Spacer (2} 16. Bolt (2} 25. Rear flange
8. Nut (2 or 8 17. Coupling rubber, front 26. Grease seal
§. Bolt (2 or 8) 18. Coupling rubber, rear 27. Grease seal retainer
19. Shaft 28. Grease fitting

Figure 4D-40. Reversing Unit and Coupling - Exploded View

4-9




DRIVE COUPLING (RUBBER DISC TYPE) (Fig.
4D-40)

Remove self-locking nuts (8) and bolts (9) to detach
coupling from reverse unit. Remove seli-locking
nuts (10) and bolts (11} to detach c¢oupling from dif-
ferential. This also frees brake disc (12). Remove
self-locking nuts {13 and 14) and bolts (15 and 16} to
remove coupling rubbers {17 and 18) from shaft {19},
Assemble in reverse order of removal. The two ex-
tending bosses on both coupling rubbers should face
towaxd the rear.

DRIVE COUPLING (UNIVERSAL JOINT TYPE) (Fig.
4D-40)

Figure 4D-40A. Loogsening Snap Ring

Using a soft drift, tap outside of needle hearing as-
sembly (23} to loosen snap ring {22). Tap bearing
only hard enocugh to break assembly away from snap
ring. See Figure 4D-404.

Figure 4D-40B. Removing Snap Ring

Remove snap ring {22) from flange yoke (21). Turn
joint over and remove opposite snap ring. See Fig-
ure 4D-40B.

With flange (25) between copper vise jaw covers, tap

shaft yoke (21) until top bearing is forced out of
flange yoke {25).
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Turn joint over and remove opposite bearing in simi-
lar manner. With exposed journal bearings on cop-
per vise jaw covers tap shaft to force out remaining
two bearings. See Figure 4D-40C.

Figure 4D-40C. Removing Needle Bearings

Repack reservoir in the journal cross with a good
grade of semi-fluid lubricant {(SAE 140}, Make sure
the four reservoirs in each joint are filled. In addi-
tion, with the rollers in the bearing, fill bearing
about one-third full with same lubricant.

Figure 4D-40D, Installing Needle Bearings

To reassemble unit, insert bearing assemblies into
outside of yokes, press in with arbor or vise making
sure seals are in place, See Figure 4D-40D.

With soft drift, tap to center position and insert shap
rings.

IMPORTANT

In reassembly, do not use a new cross with
old bearings, or an old cross with new bear-
ings. Inspect carefully and if either cross or
bearings are worn, replace both with a new
bearing kit.

Install the reassembled shaft in the vehicle with the
slip joint toward the source of power.



DISASSEMBLING REVERSING UNIT (See Fig. 4D-41)

Remove four end cap screws and washers (1), end
cap (2) and gaskets (3}.

Clear staking from four mounting screws (4} and re-
move screws. Remove elght unit cover mounting

1. Capscrew and 8. Shims, upper
washer (4) 9, Upper case

2. End cap 10. Lower case

3. Gasket 11. Retaining ring

4. Screw (1) 12. Qil seal

5. Nut and washer (8) 13. Shift fork assembly

6. Driven gear assembly 14. Drive shaft assembly

7. Shims, lower 15, O-ring

Figure 4D-41, Reversing Unit - Exploded View

nuis and washers {5). Pry driven gear assembly (6)
away from case. Lower set of backlash adjusting
shims (7) can be removed and tagged fogether. Re-
move upper set of backlash shims (8) and tag to-
gether. NOTE: Do not mix upper and lower sets
of shims.

Using screw drivers, carefully pry unit upper case
{9) vwp away from unit lower case {10}, See Fig.
4D-432.

Figure 4D-42. Separating Cases

Remove retaining ring (1%) and oil seal (12} from
reverse pinion side of unit.

Lift both shifter fork assembly (13} and drive shaft
assembly (14) from unlt lower case (10}, See Fig.
4D-43. Lift driven gear assembly (8) from unit
lower case (10).

Figure 4D-43. Removing Shifter Fork
and Drive Shaft assembly
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1. Nut

2. Washer
3. Coupling adapter

4, Housing

5. Driven gear assembly
6. Bearing cone

7. Washer

8. Ofl seal

9. Bearing cup

10. Spacer

11. Bearing cup

12. O-ring

13. Bearing cone

14. Driven gear

Figure 4D-44, Driven Gear Assembly - Exploded View

DISASSEMBLING DRIVEN GEAR ASSEMBLY (Fig.
4D-44)

To disassemble driven gear assembly {8) (Fig. 4D-
41}, first remove nut (1), washer (2) and drive
coupling adapter (3). Tool Part No. 94692-63 can be
used to hold adapter stationary while removing nut.
Remove housing {4) from driven gear assembly (5).
Press outer Timken bearing cone (8), washer (7)
and oll seal {8) from bearing housing (4).

See Fig., 4D-45, To press out inner Timken bearing
cup (9), spacer (10) and outer Timkin bearing cup
{11), use Timken bearing cone placed in outer bear-
ing cup and sultable press plug and press out all
itemns from housing at one time. See Fig. 4D-46.
Remove "O" ring (12) from bearing housing {(4).

Remove inner Timken bearing cone (13} from driven
gear {14} using claw puller and wedge atfachment.
See Fig. 4D-417.

DISASSEMBLING DRIVE SHAFT ASSEMBLY (Fig.
4D-48)

Slide forward pinion assemhly (1) off of shaft (2).
Stide ball bearing (3) off of shaft (2), and remove re-
verse pinlon bearing shims (4}, Stide shifter clutch
assembly (5) off of shaft (2}, being careful not to
lose indexing ball (6) and spring (7).
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Figure 4D-45. Removing Bearing Cone,
Washer and Seal




Fiiure 4D-46. Removing Bearing Cups
and Spacer

Temporarily install a 3/8-24 nut on threaded end of
shaft {2) and press off reverse pinion bearing collar
{8), reverse pinion thrust washer (9} and reverse
pinion assembly (10}. See Fig, 4D-48.

DISASSEMBLING REVERSE PINION ASSEMBLY (Fig.
4D-48)

Press both needle bearings (11) from reverse pinion
assembly (10)., Press reverse pinion {12) off of re-
verse pinion hub (13). Remove key (14} from hub.

DISASSEMBLING SHIFTER CLUTCH ASSEMBLY
(Fig. 4D-48)

Slide inner shifter clutech (15) from outer shifter
clutch (16), the three locking
plungers (17) and their springs {18).

DISASSEMBLING FORWARD PINION ASSEMBLY
(Fig. 4D-48)

Bend down lockwasher locks and remove nut (19),
lockwasher (20) and washer (21}, Slide outer Tim-
ken bearing cone (22), outer bearing cup {23), spacer

(24) and inner Timken bearing cup (23) off of forward’
pinion assembly (1}, Remove forward pinion bearing
shims (26).

Press forward pinion (27), bearlng collar (28} and
inner bearing cone (29} off of pinion hub (30). NOTE:
Temporarily install nut {19) on pinion hub (30) to
prevent damaging threads when pressing and use
wedge attachment behind pinion. See Fig. 4D-50.
Remove key (31) from hub. Press forward pinion
hub btushings (32} out of hub only if worn or damaged.

-"-"".'.F,“."

Figure 43-47. Removing Bearing Cone
from Gear
CLEANING, INSPECTION AND REPAIR

Clean all parts with cleaning solvent and blow dry
with compressed air.

All gaskets and seals should be replaced.
Inspect all gears. If teeth are pltted, scored,

eracked, chipped orif case hardening is wornthrough,
replace with new gears.

4-13



Pinion assembly
Shaft

Ball bearing
Shims {variable number}
Clutch assembly
Ball

Spring

Bearing collar
Thrust washer

. Pinicn assembly
Needle bearing (2)
12. Reverse pinion

13. Reverse pinion hub
14, Key

15, Inner shifter clutch
16. Outer shifter clutch
17, Locking plungers (3)
18, Spring (3}

—
000 -1 0 O s L3 DN e

—
—
-

19, Nut
20, Lockwasher
21. Washer

22. Bearing cone

23. Bearing cup

24, Spacer

25. Bearing cup

26, Shims {variable)
27, Pinion

28. Bearing collar
29, Inner bearing coneg
3¢ Pinion hub

31. Key
32. Bushing (2}
33. Roll pin

Figure 4D-48. Drive Shafi - Exploded View

Inspect all bushings, bearings, bear"ing races and
shafts. If damaged or worn, replace with new parts.

Carefully check shifter clutches, engaging dogs and
shifter fork for damage or wear. Replace if en-
gaging dogs are battered or wern, or if shifter fork
engaging blocks are grooved or worn.

Examine unit cases for cracks and damaged threads,
studs, joint faces and/or damaged bearing race sur-
faces. Minor nicks and blemishes can be cleaned up
with a file. Damaged studs can be replaced with new
studs.

REASSEMBLING FORWARD PINION ASSEMBLY
(Fig. 4D-48)

Press forward pinion hub bushing (32) into threaded
end of hub (30).to a depth of 1/2 in. below end of hub.

Press second hub bushing (32), into splined end of
hub {30} to a depth of 1/16 in. below hub face. NOTE:
When new bushings {32) are pressed into hub, they
must then be reamed to .627 1.D. Place key (31) in
tub and position pinion {27) on hub (30), small end
toward splined end of hub and press into position.

NOTE: Key {31) must not protrude beyonad face of
pinion (27). Install bearing collar (28) on hub with
large diameter shoulder facing pinion (27). Place
inner bearing cone (29) on hub (30), lettered face
against collar (28) and press into position. Place
forward pinion bearing shims (26} on collar (28),
thicker shims first. Install inner bearing cup (25),
spacer (24) and outer bearing cup (23), small inside
diameter next to spacer (24). Install outer bearing
cone (22) in cup (23). Install washer (21), lock-
washer (20) and nut (18). Holding forward pinion as-
sembly firmly, tighten nut (19) until there is a mod-
erate drag on bearings as they are turned. NOTE:
I torque wrench is available, amount of drag on
bearings can be measured by turning the hub with the
nut and holding the bearing cups stationary. Turning
force should be from 4 to 10 inch pounds.

REASSEMBLING SHIFTER CLUTCH ASSEMBLY
(Fig. 4D-48)

Insert the three locking plunger springs (18) and
plungers (17) in thelr respective holes in the inner
shifter clutch (15). Slip inner clutch assembly into
outer shifter clutch (16) until’ plungers (17) rest on
splines. Applying hand pressure to the inner clutch,



Figure 4D-49. Removing Reverse Pinion Parts

depress each plunger until all partially engage in the
outer clutch. Maintaining hand pressure, again de-
press each plunger until inner clutch slides fully
into outer clutch.

REASSEMBLING REVERSE - PINION ASSEMBLY
(Fig. 4D-48)

Press needle bearings {l) into reverse pinion hub
{13) so bearing cages are 1/32 in. below end of hub.
NOTE: Lettered ends of bearing cages should face
outward at each end of hub. Install Key {14) on hub
and place reverse pinion (12) in position on hub,
small end toward hub face. Press pinion (12) into
position on hub. Note key (14) must not protrude be-
yond face of pinion (12).

REASSEMBLING DRIVE SHAFT ASSEMBLY (Fig.
4D-48)

Install reverse pinion assembly {10) on drive shaft
{2) with thrust face of pinion towards splined end of
shaft. Install thrust washer (8) on shaft. Press re-
verse pinion bearing collar (8), thrust face on collar
towards thrust washer, onto drive shaft.

Install spring (7) and indexing ball (6) in hole in
drive shaft (2), Slide shifter cluich assembly (5) on
shaft and depress indexing ball (7) allowing shifter
clutch assembly to slide into posgition on ghaft.

Install reverse pinion bearlng shims (4) on shaft (2)
against reverse pinion bearing collar (8). Install
ball bearing (3) on shaft (2} against shims. Slide
forward pinion assembly {10) on shaft (2}.

Figure 4D-50. Removing Forward Pinion Parts

REASSEMBLING DRIVEN GEAR ASBSEMBLY (Fig.
4D-44)

Slide inner bearing cone (13} on driven gear shaft
{14), large bearing diameter facing gear and press
into position.

Press outer bearing cup (11) into bearing housing
(4) with large cup diameter towards flanged end of
housing. Install bearing spacer (10) in housing (4}.
Press inner bearing cup (9) into housing (4) with
large cup diameter facing away from flanged end of
housing (4). Install "O" ring (12} on housing (4).
Place housing assembly on driven gear asgssembly,
flanged end of housing facing away from driven gear.

Slide outer bearing cone (B8) into position on gear
shaft in housing assembly. Install washer (7) on
shaft and press in seal (8} with seal lip facing in-
ward.

Lubricate seal surface on drive coupling adapter {3)
and install coupling adapter on shaft splines.

4-15



Install washer (2}, new nut (1) on shaft and tighten
nut 86 4 to 10 inch pounds is required to turn driven
gear assembly in bearing housing. NOTE: See "Re-
assembling Forward Pinion Assembly."”

REASSEMBLING DRIVE SHAFT AND DRIVEN GEAR
ASSEMBLIES IN UNIT LOWER CASE (Fig. 4D-41)

Install driveshaft assembly (14} in unit lower case
{10} with forward pinion assembly (10} Fig. 4D-48
facing right side of case (10), taking care to position
forward pinlon bearing shims between case shoulder
and bearing.

Place "Pinicn Gauging Tool', Part No, 96544-63 in
housing, Note this tool is for 2.05 gear ratio trans-
missions only, A special tool is reguired for 1.3
ratio transmissions.

Applying pressure to end of forward pinion assembly
(1) Fig. 4D-48 and holding Pinion Gauging Tool in po-
sition, determine clearance between gauge finger and
face of forward pinion. See Fig, 4D-51, NOTE:
The number (1.810) stamped on 2.05 ratio pauging
tool plus ifeeler gauge reading should equal the num-
ber etched on the large face of forward pinion, Use
feeler gauge to determine exact existing clearance.
If clearance is LESS than required, add necessary
shims (26} Fig, 4D-48, to forward pinion assembly.

Figure 4D-51. Gaging Forward Pinion Spacing

To determine shimming required, figure as iollows:
Etched No, on gear - ({}.810 + feeler gage) =
Shimming added

Example 1 1.816 - {(1.810 + .004) = .002 in.

If clearance is MORE than required, take out suffi-
cient shims (28) Fig. 4D-48, to give correct reading.

Etched No. on gear - (1.8510 + feeler gage) =

Shimming removed

Example 2 1.816 - (1.810 + 0.01) = .004

Shims are avallable in ,002, .005, .007, and .015

4-16

thicknesses. NOTE: For removing or adding shims
to forward pinion assembly, see "Disassembling And
Reasgembling Forward Pinion Assembly."

The next step is to determine clearance between
Gauging Tool and reverse pinion. Use one hand to
pull driveshaft outward and at same time hold ball
bearing against shoulder and the other hand to meas-
ure clearance between Gauging Tool and reverse
pinion with feeler gauge. See Fig. 4D-52. Procedure

Figure 4D-52. Gaging Reverse Pinion Spacing

for determining shimming is the same here as previ-
ously described for forward pinion gauging with the
exception that when clearance is more than required,
shims (4, Fig.4D-48) must be added tc give proper
spacing and if clearance is less than required, shims
must be removed. Shims are available in 002, .005
and .007 thicknesses. To remove or add shims (4,
Fig. 4D-48) simply lift driveshaft assembly from
lower case and slip ball bearing from shaft, Remove
or install required shims and reassemble.

REASSEMBLING REVERSING UNIT (Fig. 4D-41)

With driveshaft assembly removed from lower unit
case, install driven gear assembly in case and tem-
porarlly install one bearing housing assembly mount-
ing screw {4}, Install driveshaft assembly in lower
case,

When installing shifter fork assembly (13}, carefully
lift the splined end of driveshaft assembly (14} from
lower case to provide clearance for shifter fork as-
sembly to be installed in lower case. Install a new
"Q" ring (15) on shifter fork shaft assembly {13).

Pour 12 oz. of Harley-Davidson Transmission lubri-
cant into lower unit case (10). Apply a coating of
sealer to the upper unit case (9} and carefully slide



upper case over studs making sure thai forward
pinjon assembly shims (26) Fig, 4D-48, are in
proper position so they will not be damaged when
upper case is seated on lower case.

Temporarily install upper case washers and nuts (5)
btt do not tightern.

Install retaining ring (11}, beveled edge out and oil
seal (12), with seal llp facing inward. Face of seal
should be 1/16 in. below face of unit cases.

Temporarily position end cap (2) on unit case and
while pressing cap towards case, slide a number of
gaskets (3) between cap and case. If two gaskets are
slghtly loose, three gaskets should be used. If one
gasket 1s slightly loose, two gaskets should be used.
In other words, use sufficient number of gaskets to
provide a good seal yet not allow end cap (2} to be
held away from Timken bearing cuter race. NOTE:
Make certain that end cap (2} and gaskets (3) are
properly positioned with correct oil hole alignment.
Install and tighten four end cap screws (1) and wash-
ers.

Press against or lightly tap the end of the driven gear
shaft to position driven gear against the pinions.
Using a feeler gauge, determine the clearance be-
tween bearing housing assembly (6), flange and unit
case. See Fig. 4D-53. To this measurement add
0075 - .0135. This then is the sum total thickness
of backlash adjusting shims (7 and 8} to be installed
to provide the proper clearance between the driven
gear and the forward and reverse pinions. (EX~
AMPLE: Clearance between bearing housing assem-
bly flange and unit case is .0780. To this meas-
urement .0075 is added. The total thickness of back-
lash shims to be added is .0855.) Shims are avail-
able in .002, .005, .007, .015 and .030 in. thicknesses.

Slip upper set of backlash shims (8} inteo position and
temporarily install upper housing screws (4). Re-

<A)\ﬁf@ ‘
~’

Figure 4D-53. Gaging Flange to
Casge Clearance

move the one lower housing screw previously in-
stalled and slip lower set of backlash shims (7) into
position. Install lower housing screws (4), tighten
all four screws and stake screws in position. Tighten
upper case nuts (5),

To install reversing unit in chassis, see "Removing
and Installing Reversing Unit,"”
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TOOLS

97170-554A
HUB INSTALLING TQOL

Used to install press fit transmission drive cup and
drive flange,

1232

97330-62A
TRANSMISSION HOLDING TOOL
Used to hold transmission shaft when removing or

installing shaft nut. Tool fits on drive cup pin
bosses.

UTICA NO. 534-7 (Or Equivalent}
REAR TRANSMISSION SHEAVE SNAP RING PLIERS

{Available from automotive tool suppliers.}
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GENERAL

CIRCUITS AND OPERATION 1963-66 D AND
1963-68 DC MODELS

The Gasoline Car has a 12-volt electrical system
utilizing a combination starter motor-generator unit
built into the engine crankcase, in conjunction with a
control switch-box-regulator unit and a storage bat-
tery using a negative grounded system.

Ignition spark is produced by a 12-volt coil through
a cam operated circuit breaker with built-in auto-
matic advance mechanism.

Main components of the starter-generator unit are
the field stator with 12 radial field coils, and the
bell-shaped armature rotor with the commutator
formed on its inner vertical face. The armature is
mounted directly on the engine crankshaft end taper
(right side) and rotates at engine speed. 8ix alter-
nate field pole shoes of the stator are series wound
with heavy gage wire for starting; the other six
carry lighter gage shunt field windings for genera-
ting, Mounted on the stator housing are four spring
loaded carbon brushes which contaci the armature
commutator.

Components of the control system are the switchhox
assembly {containing voltage regulator, cutout relay
and starter solenoid), two micro-switches and a key~
switch.

Starter (See Figure 5A-T}

When starting the engine, the & stator field coils are
connected in series with the armature to ogperate as
a series motor. This circuit is controlled by the
keyswitch (9) and two micro-gswitches (8 and 12),
which operate a solencid starter switch in the control
box (2), which controls the main starter current.
These three control switches (8, 9 and 12) are series
connected with the battery and solenoid coil of the
main starter switch. With keyswitch (9) turned to
"ON", battery current is available at micro switch
{8), which is open until accelerator pedal is pushed.
When pedal is depressed contact button on micro-
switch (8), is released, contacts close, turning on
ignition circuit. Battery current also ilows through
micro-switch {12) to terminal No. 50 on the control
box, energizing the solenoid coil of the starter switch
closing switch contacts. Battery current flows to the
starter motor. Starter motor now functions to crank
the engine.

Micro-switch (12) is mounted in a position so that
the operating finger roller touches the transmission
drive cup cover. This switch is normally closed,
however, as the engine starts and operates at driving
speed, the drive cup <¢over moves away from the
switch allowing its contacts to open. This interrupts
the current flow through the starter relay winding

causing the relay switch contacts to open, stopping
current flow toc the starter motor which ceases to
operate.

The engine can be stopped by turning keyswitch to
"OFF" position or by allowing accelerator pedal to
come to its full outward position, opening micro-
switch (8}, which opens ignition circuit. When the en-
gine stops, the outward movement of the transmission
drive cup cover pushes on finger of micro-switch (12)
closing the switch contacts. When the contacts of
either switch {8 or 9} are open, the current flow to
the ignition coil (8) is interrupted to stop the engine,

Generator (See Figure 5A-7)

When the generator is driven by the engine, the stator
shunt field coils are excited and the curreni gener-
ated in the armature is utilized for the ignition sys-
tem and charging the battery. The generator cutput
is limited by the voltage regulator, which controls
the generator field strength. The generated voltage
increases with engine speed and as soon as the rated
level (approximately 12 volts) has been reached, the

. BATTERY
2 CONTROL BOX
3. STARTER-
GENERATOR \ 7/ =
4.CONDENSER =
5. GIRGUIT BREAKER 5, KEY SWITCH
S.IGHITION COIL i0. GROUND STRAP EOLOR CODE
7. SPARK PLUG 1. RIGHT REAR 8 {BLACK |
& ACCELERATOR ENGINE BOLT G| GREEN
SWITCH (2 STARTER SWITCH | /|RED |

Figure SA-7. Gasoline Car Schematic Circuit



cutoui switch closes and charging of the battery be-
gins, When running, this voltage is maintained nearly
constant by the voltage regulator, regardless of en-
gine speed. As current is censumed, the voltage
drops in conformity with the output, The prescribed
charging rate is reached at speeds varylng between
1200 and 1500 RPM and will meet a contlnuous load
of 90 watts thereafter.

As the engine speed is reduced and generated volt-
age drops below rated level, the cutout relay contacts
will open, disconnecting the generator from the bat-
tery circuit to prevent discharging of the battery
through the armature circuit.

CIRCUITS AND OPERATION 1967
and Later D MODEL

The Gasoline Car has a 12-volt electrical system
utilizing a belt drive reversible starter motor-
generator unit in conjunction with a fixed field
resistor or regulator, starter solenoid, and a storage
battery using a negative grounded system.

Ignition spark is produced by a 12-volt ¢oil through
a cam operated circuit breaker designed to give
correct ignition timing in both forward and reverse
engine running directions.

The starter-generator is a separate unit, mounted
on the engine and coupled to the engine crankshaft
with a V-belt. The starter-generator to engine drive
ratio is 2 to 1 (2.36 to 1 in 1980). See Figure 5A-7TA or
5A-TB.

There are two sets of windings in the frame (1} One set
(8) is wound with heavy gage wire for starting and
the other set (G) carries lighter gage wire for gen-
erating, Armature (2} rotation is reversed by means
of an external switch (3) which reverses the arma-

Brushes are mounted on the drive end cover which
contact the armature commutator.

Components of the control system are the reversing
switch, solenoid switch, adjustable field resistor or
regulator, micro-switeh and a key switch.

FORWARD

When starting the engine, the heavy field coils (8)
are connected in series with the armature to operate
as a series motor. This circuit is controlled by the
reversing switch {3) and micro-switch (7) which
operates a solenoid starter switch (5), controlling
the main starter curreni. With keyswitch {8) turned
to "ON'", battery current is available at micro-switch
{7), which is open until accelerator pedal is pushed.
When pedal is depressed contact button on micro
switch is released, contacts elose, turning on igni-
tion c¢ircuit and energizing the solenocid coil of the
starter switch closing switch contacts. Battery cur-
rent flows to the starier motor. Starter motor now
functions to crank the engine in direction determined
by position of reversing switch {(3).

REVERSE

Starting coil (8) and armature coil ends (Al and A2)
{brushes}) are connected to the reversing switch (3)
which changes direction of armature current in rela-
tion to starting field current through switeh contacts
to ground. This changes the direction of the mag-
netic field and armature rotation. The starting coils
are always connected through the solenoid switch
when car is operating, but will have no effect when
voltage generated by the field winding isabove battery
voltage, At this time the direction of current flow in-
stead of coming from the battery, goes to the battery.

ture current in relation to the ficld current.
\ Fz2 , N Fl
T | SERIES FLD. y
(S} |
13 \SHUNTFLD
N, [G)
\h"'!-_ el
12 sdeos 3
\ A-l
F-1 ,;.rr
-5 \
Jo)

1. Starter - generator frame
2. Armature and brushes

3. Reversing switch

4. Solencid coil

5, Solenoid contacts

6. Field resistor

7. Accelerator micro-switch
8. Key switch

A2 v
9, Ignition coil

10. Ignition circuit breaker
11, Ignition condenser

12, Battery

13. Dicde

V74
Fwo. /

Figure 5A-TA, 1967 - Early 1968 Gasoline Golf Car Schematie Circuit
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The engine can be stopped by turning keyswitch to
"OFF" position or by allowing accelerator pedal to
come to its full outward position, opening micro-
switch (7), which opens ignition circuit to stop the
engine.

Generator {See Figure 5A-TA or 5A-TB}

When engine speed exceeds starter generator speed, the
shunt field coils (G) are excited and the current generated
in the armature is utilized for the ignition system and
charging the battery. The generator output is limited by
the adjustable resistor (6) or regulator {6 A}, which con-
trols the strength of the magnetic field produced by the
shunt field coils (G). The generator voltage increases with
engine speed and as soon as the rated level (approximate-
ly 15 volts) has been reached, charges the battery and in-
creases with engine speed to its maximum value con-
trolled by the voltage regulator. The prescribed charging
rate at governed speed is set by means of variable resistor
or is controlled by the voltage reguiator.

On models equipped with field resistor, diode (13)
acts to bleed off voltage generated by operation of
car when coasting with solenoid contacts open {(ac-
celerator pedal released).

WIRING

TESTING CIRCUITS

Electrical tests of the ear wiring can be made with a
continuity tester consisting of a lamp and battery
arranged as shown in diagram Figure 5A-8.

6 OR 12 VOULT
BATTERY

6 OR 12 VOLT
@ TAIL LAMP BULB

Y Y

Figure 5A-8. Test Circuit

Parts used are a battery and light bulb in series
using jumper wires of adequate length. Be sure bat-
tery is same voltage as light bulb.

_CAUTION |

Disconnect negative battery cable before making any
test of individual components.

\ s

.

)/
FWD. A2 pev
] 9. Ignition coil
1. Starter - generator frame 5. Solenoid contacts fes ) :
2. Armature and brushes 8A. Regulator 101 I[Eﬂiﬂgg E;r;r{rju;éﬁ?;eaker
3. REVErE_'ing switch 7, Accelerator miero-switch 12_' Bbattery
4. Solencid eoil 8. Key switch 14. Overload circuit breaker

F- I\L’;f
- }P —Il'

Figure 5A-7B, Late 1988 Golf Car, 1969 Golf and Utilicar Schematie Circuit
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O O @Q COLOR CODE
O O - + O B | BLACK
G | GREEN
R | RED
Y | YELLOW
1. Battery 8. Accelerator switch
2. Control box 0. Key switch
3. Starter-generator 10. Ground strap
4, Condenser 11. Right rear engine bolt
5. Circuit breaker 12, Starter switch
6. Ignition coil 13. Fuel gage
14. Fuel tank float

7. Spark plug

Figure 3B-15. 1963-66 Model D Gasoline Car Wiring Diagram
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KEY TO COLOR CODE 15 17
o2 25
B [BLUE W WHITE |
G |GREEN Y YELLOW W
R |RED Unspecified | BLACK i 24 Y
Y 9 B
14 16 1o
Y o8
~
o, T8
R 2,
oo, cL. ¢ B
6Hd O KR G)R
8 R
§ G A
] e =.®:_-
N T G
- 12
= B 7 o
5
+
B
R ! R = |
@ A =0 X LS
w a
18 M an EEEEE
[ B C
]
< 3 R
o 13
~ 1
I
3 ”‘©:\ /
O  ofQ (o) 2
- +
a 19 O O ol & 27
G R R
G G
23
S0 B) (R
Q w W
2] 22
1. Battery 10. Ground strap 19. Lft. rear term. plate
2. Control box 11. Right rear engine bolt 20. Rt. rear term. plate
3. Starter-generator 12. Starter switch 21. Lft. tail & stop lamp
4. Condenser 13. Frame ground bolt 22. Rt. tail & stop lamp
5. Circuit breaker 14. Horn bution * 23. Lit. rear frame screw
6. Ignition coil 15. Horn 24. Rt. rear frame screw
7. Spark plug 16. Light switch 25. Frame bolt
8. Accelerator switch 17. Headlamp 26. Fuel gage
3. Key switch 18. Stoplight switch 27. Fuel gage float unit

Figure 5B-20. 1965-66 Model DC, 1965 Model DF Wiring Diagram




1. Battery

2. Starter-generator

3, Condenser

4. Circuit breaker

5. Ignition coil

6. Spark plug

7. Accelerator
micro-switch

8. Key switch

9. Reversing switch

10. Solenoid switch

11. Resistor

12. Fuel gage

13. Fuel tank float

14. Diode

13

Color Code

Blue

Green

Red

White
nspecified ~ Black

£|0|w

=

Figure 5B-24. 1967 - Early 1968 Model D Wiring Diagram
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KEY TO COLOR CODE
B BROWN W WHITE
G | GREEN Y YELLOW
R RED Unspecified | BLACK
‘ - A ——

F o BI/D+ 23
. 1] / (74) 34
2\ 50 5
E A 5190
: Y 13
| 1RO
o o©
R 19 o o~ *
s e
@_fr_i’z‘__i-’é‘—_ o A
| [
RG)

)
—

e

AN

wOD—J-G?U‘thNI—‘

Battery

. Control hox

Starter-generator
Condenser

Circuit breaker
Ignition coil

Spark plug
Accelerator switch

. Key switch

. Ground stirap

. Right rear engine bolt
. Starter switch

. Frame ground bolt

. Horn button

. Horn

. Light switch

. Headlamp

. Stoplight switch

. Left rear term. plate
. Right rear term, plate
. Left tail & stop lamp
. Right tail & stop lamp
. Frame bolt

. Fuel gage

. Fuel gage float unit
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Figure 5B-25, 1967-68 Model DC Wiring Diagram
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COLOR CODE

B  Blue

G Green

R Red

Y  Yellow

W White
. OR OQOrange
Unspecified - Black]

T

B

KEY

Battery

Starter-generator
Condensor

Ignition circuit breaker
Ignition coil

Spark plug

Accelerator micro-switch
Rey switch

Reversing switch

. Solenoid switch

ToR S B ST TN

11. Voltage regulator

12. Fuel gage

13. Fuel tank float

14, Overload circuit hreaker
15. Wire connector

Figure 5B-26. Late 1968 to Early 1972 Model D Wiring Diagram
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COLOR CODE

Blue

Green

Red

Yellow

White

OR. Orange

Unspecified - Black

O go O
4+~ O

O ©+ O
i 1

ml
AN

21

N S (®)

H
R

KEY

Battery
Starter-generator
Condenser

Ignition circuit breaker
Ignition Coil

Spark plug

Accelerator micro-switch
Key switch

Reversing switch
Solenoid switch

1. Veltage regulator
. Fuel gage

Fuel tank float
Overload circuit breaker

. Wire connector

Horn switch

. Horn

Light switch

. Headlight
. Stoplight switch
. Taillight

Figure 5B-27. 1969 to Early 1972 Model DC Wiring Diagram
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-

R R

+

+

Battery
Starter-Generator
Condensor

Ignition circuit breaker
Ignition coil

Spark plug

Accelerator micro switch
Key switch

Reversing switch
Solenoid switch

Voltage regulator

12
13
14

15

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

.

Fuel gage

Fuel tank float

Overload circuit
breaker

Headlamp

Light switch

Tail lamp

Stop light switch

Horn button

Horn

Connector

COLOR CODE

Blue

Green

Yellow

B
G
R Red
Y
W

White

Unspecified - Black

—

15

Figure 3B-28. Late 1972 DC Wiring Diagram



COLOR CODE

Blue

Green

Red
Yellow

B
G
R
Y
W White

Unspecified - Black

1. Battery

. Starter-Generator

. Condensor

. Ignition circuit breaker
Ignition coil

Spark plug

. Accelerator micro switch

[l -

Sem

8. Key switch

9. Reversing switch

10. Solenoid switch

11. Voltage regulator
12. Fuel gage
13. Fuel tank float
14, Overload circuit breaker

5-12

Figure 5B-29. Wiring Diagram, Late 1972-1974 Model 1, 1972-1974 Model D4




COLOR CODE
BE Blue
GN Green
R Red
Y Yellow
W White
Unspecified ~ Black

1. Battery 7. Accelerator micro switch
2. Starter-Generator 8. Key switch

3. Condensor 8. Reversing switch

4, Ignition circuit breaker 10, Solenoid switch

5. Ignition coil 11, Voltage regulator

6. Spark plug 12, Overload circuit breaker

Figure 5B-30 Wiring Diagram - 19756-1979 - 1), D4




COLOR CODE
BE Blue
GN Green
R Red
Y Yellow
W White
Unspecified - Black
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1. Battery 7. Accelerator micro switch
2, Starter-Generator 8, Key switch

3. Condensor 9. Heversing switch

4. Ignition circuit breaker 14, Solenoid switch

5. Ignition coil 11, Voltage regulator

6. Spark plug 12, Overload eircuit breaker

Figure 5B-31 Wiring Diagram - 1980 & Later - D, D4




SWITCHES

MICRO-SWITCH

This swiich is a permanently assembled snap action
switch, I this switch becomes defective, it must
be replaced.

STARTER CUT-OUT SWITCH {1963-1966)

On 1963-66 Models, starter cutout miero-switch is
located on left side of engine and is operated by
inward and outward movement of transmission float-
ing flange cover. This switch is normally open -
button in released position. Switch button is actuated
by lever which has a roller for slightly off-center
contact with flat center section of transmission cover.

With engine stopped, transmission cover is in out-
ward position, with switch button pushed in, to close
switch contacts and complete the starting circuit.
As engine starts up and transmission cover moves
inward away from switch, switch button is released
and switch contacts ¢pen.

STARTER CUT-0OUT
SWITCH

CLEARANCE

TRANSMISSION
COVER

Figure 5C-9. Starter Cut-Out Switch Adjustment
(1963-66 D, 1967 DC)

Switch is adjustable on mounting bracket, To ad-
just away from, or closer to transmission cover,
loosen t{wo mounting bolt nuts on bracket. Switch
is correctly adjusted when no more than 1/64-inch
clearance exists between actuating lever and screw
directly underneath switch lever, When checking

clearance be sure to pull floating flange outward to
eliminate free play. Move switch, as required, to-
ward transmission cover to reduce c¢learance to
1/64 inch.

Roller should be located approximately 1/4-inch
from cover center so that it roils freely on flat por-
tion of cover, See Figure 5C-9,

The accelerator micro-switch is operated by move-
ment of accelerator pedal to operate the starter
motor solenoid, This switch is normally closed -
button in released position.

With accelerator pedal in released posgition, switch
button is pushed in to open switch contacts., When
pedal is depressed approximately half of free play
distance, switch button releases to close switeh
contacts.

ACCELERATOR MICRO-SWITCH {1963 & Laten)

On 1569 & earlier models the accelerator micro-
switch is located at the base of the accelerator pedal
and is fixed by its location in the mounting hole in
the accelerator pedal bracket.

On 1970 and later inodels, the accelerator micro-
switch is mounted under the left side frame cross-
channel. The switch is operated by a rod running
irom the accelerator pedal through the frame cross-
channel, and has a cup to actuate the micro-gswiteh
plunger (See Figure 5C-94),

Cup (2) is adjustable by turning on r d (3) threads
after loosening locknut (1). Adjust switch so that it
clicks (CLOSES) when pedal is pushed down approxi-
mately half of free play distance. Retighten locknut
against cup.

1. Locknut

2, Cup

3. Switch rod

4. Switch plunger boot

Figure 5C-%A. Accelerator Micro-Switch
(1970 & Later)
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‘ BATTERY ‘

OBSERVE BATTERY AND
DICDE POLARITY

o @
PIODE TEST LAMP
(32 CP:

Figure 5C-9B. Test Circuit for Diode

DIODE

In cars using a field resistor to control generator voltage
a diode is used in the golf car electrical circuit as a one
way '‘valve” to control the direction of current flow.
Function of the cireuit is described earlier in this Section,

A simple check to determine if diode is functioning cor-
rectly is with the use of a battery and test lamp in series
with the diode as shown in Figure 5C-9B. Lamp should
light with current flow in one direction only as shown. If
lamp lights wilh battery connections reversed for current
flow in opposite direction, diode is shorted. If lamp does
not light for current flow in both directions, diode is open.

In either case the diode should be replaced.

T
Micro Switch Test

CINOD

ON
ON

%

On or 0 ohms Cut or = ohms

Correct Micra Switch Operation
I

Figure 5C-10. Testing Micro Switch for Continuity
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TESTING MICRO-SWITCH OUT OF CAR

Use a continuity tester to check micro-switch, To check
micro-switch for continuity (Fig. 5C-10) depress plunger.
The light should not glow. Release plunger and the light
should glow. Replace as necessary.

Key Switch Bench Test

Key in “OFF" Paosition

Mo continuity between any terminals or case,
Continuity tester light out or @© chms.

Key in “ON"' Pasition

Continuity between B and F only.
Continuity tester light “on” or 0 ohms.

Figure 5C-11. Testing Key Switch for Continuity

KEY SWITCH

This switch is not repairable. If this switch becomes
defective it must be replaced.

TESTING KEY SWITCH

‘ WARNING I

Before making any tests, disconnect spark
plug wire to prevent engine from running.

Use a continuity tester or ohmmetet to test key switch. If
key switch is good, the light will glow, or the chmmeter
will show “'0" ohms resistance as checked between “F”
and “B” terminals with key in on position.



Forward
Position

Continuity

Continuity

Figure 5C-12. Correct Continuity in Forward Pesition

Reverse
Position

Continuity

Continuity

Figure 5C-12A. Correct Continuity in Reverse Position

REVERSING SWITCH

The reversing switch is a built-up assembly which can be
taken apart for cleaning and replacement of contact
screws, connecting strips, floating contact buttons, etc.,
if defective. Normally cleaning with fine emery paper is
all that is required to correct imperfect contact.

Apply a light coat of high quality chassis grease te con-
tacts when reassembling switch. Check for continuity
with handle in forward position as shown (Fig. 5C-12).
For reverse position, check continuity at indicated points
{Figure 5C-12A).
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STARTER-GENERATOR

SHAFT DRIVE TYPE (1963-66 D MODELS,
ALL DC MODELS)

CHECKING STARTING CIRCUIT

If starter motor fails to turn engine over with key-
switch in ON position and the accelerator pedal de-
pressed, the following checks should be made in se-
quence to find the cause. These checks should be
made only after eliminating other possible causes
such as a discharged battery, loose or corroded bat-
tery cables, faulty wiring connections, or some
mechanical failure within the engine.

l WARNING |

For all subsequent tests, remove spark plug
wire from spark plug to prevent engine from
running.

1. Using a short jumper of heavy gauge wire, mo-
mentarily touch the ends to control box terminals
51/30 and A, See Fig. 5E-19A. This will by-pass

ON
KEY SWITCH
~

ACCELERATOR
SWITCH

[GMITION COIL  sTARTER

SWITCH

BATTERY

lo O
O 0O

Figure 5E-19A. Step 1

starting relay and current will flow to the starter
motor. I starter fails to turn englne, difficulty is
in starter. (Proceed to Step No. 6.) If starter does
turn engine, proceed to Step 2.

2, Using the short jumper wire, momentarily touch
the ends to control box terminals 51,/30 and 50. This
will by-pass the two micro-switches and key-switch
from the starting control circuit and will allow eur-
rent to flow directly to the starter relay switch coil.
See Fig. BE-19B. I the starter fails to turn engine,
starter relay switch ceil has an open c¢ircuit, or

ON
KEY SWITCH @
~

ACCELERATOR
SWITCH

+

G
IGNITION COIL

&\ d
STARTER §

BATTERY

o 3F #3]

Figure 3E-19B. Step 2

starter switch centacts have failed. It will be nec-
essary to replace control box assembly. If starter
relay operates and starter turns the engine, fault is
in the starter control circuit, and the following pro-
cedures sheculd be used to determine if a switch is at
fault.



3. To test continuity of switch circuit to ignition coil
use a 12-volt test lamp of 4-candlepower or less with
test leads approximately one foot long. Connect one
lead of test lamp to positive terminal of the ignition
coil (identified by two green wires) and the other lead

ONM
KEY SWITCH
.\
ACCELERATOR
SWITCH

IGNITION +
COIL -

€]

CONTROL BOX

€]

BATTERY

KEY SWITCH @ ON
.___‘-\ @
.. JUMPERS

N

ACCELERATOR
SWITCH

IGNITION +
COiL -

STARTER
SWITCH

BATTERY

i ki

Figure 5E-19C. Step 3

to ground on chassis or motor base. See Fig.
SE-19C, With the key-switch in ON position, press
accelerator pedal far enough to close accelerator
switch. If test bulb glows, battery current is passing
through key-switch and accelerator switch, and fault
is in either starter switch, green wire to switch or
blue wire from switch to terminal 50 on control box.
Proceed directly to step No. b.

4. If test bulb does not glow, fault is in either key-
switch, accelerator switch, or wiring. Using two
short wires jump across the terminals of switches.
Test light will glow and starter may crank engine.
With test light glowing or with engine turning, re-
move jumper wires alternately from switches to find
which is defective. See Fig. 5E-I9D. Replace
switches as necessary, K test lamp fails to light
when switches are jumped, fault is in the wiring cir-
cuit which connecis the switches. If test lamp lights
but engine does not start, proceed directly to step 5
to test the starter switch.

Figure 5E-19D. Step 4

5. Starter switch is located on the left side of the
engine and is actuated by the inward and outward
movement of the transmission cover. With key-
switch in "ON" positiopn and accelerator pedal
pressed to close accelerator switch, touch test light
leads to terminals of starter switch. See Fig. SE-
19E. Be sure to keep hand free of transmission
moving parts. If the test light glows, switch is
either defective or out of adjustment. Using a small
screw driver, press on switch lever to press plunger
farther into switch. If the engine now fails to turn
over, switch is defective. See MICRQO-SWITCH Sec-
tion 9-C. If engine turns over when switch plunger
is depressed, readjust micro-switch on mounting
bracket closer to transmission cover, See MICRO-
SWITCH Section 5-C.

6. If starter fails to turn engine as determined in
Step 1, difficulty is in the starter., See subscquent
sections: DISASSEMBLING STARTER-GENERATOR,
BRUSHES AND BRUSH HQLDERS, FIELD COILS
AND ARMATURE,

CHECKING GENERATOR CIRCUIT

When the battery becomes discharged during normal
operation, it can be suspected that either the gen-
erator or regulator or hoth are faulty.



ON
KEY SWITCH
™
[

ACCELERATOR
SWITCH
IGNITION +

COoIL -

BATTERY

o oF %8

Figure 5E-19E. Step 5

The genetrator can be checked in the following man-
ner. {Refer to Figure 5E-20.)

Remove black wire connected to control box terminal
DF and attach to ground strap. CAUTION: Do not
ground black wire while connected to DF terminal or
serious damage to regulator points will result. Re-
mave black wire connected to control box terminal
61/D+ and connect to the positive {+) lead of a 0-15

=)

Figure SE-20. Generator Test Circuit
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D.C. ammeter, Start engine and run in neutral at
1200 to 1500 rpm. (It may be necessarytouse jumper
leads from another 12 volt battery to golf car battery,
if discharged.) With engine running at re~ommended
speed, touch negative lead of ammeter to control box
terminal 51/30, Ammeter should now show a charge
of 5 to 10 amperes. If ammeter shows no charge or
a discharge, the generator is faulty.

See subsequent sections: DISASSEMBLING STARTER-
GENERATOR, brushes and brush holders, field coils
and armature, {Caution: Do not leave ammeter lead
connected to control box terminal 51,/30 with engine
stopped, as battery will discharge through generator
eircuit,)

If the generator does show a charge on ammeter in
preceding check, difficulty is in the voltage regulator
or cutout relay. (See Regulator Section 5I)

DISASSEMBLING STARTER-GENERATOR (1963-
86 - D; 1967-68 - DC) {Fig. 5E-21)

The Dyna-start unit should be disassembled for in-
spection of brushes and commutator at 2 year inter-
vals.

When it is necessary to work on the starter-gen-
erator unit, the engine must be removed from the
chassis. See "Removing and Installing Engine', Sec-
tion 3A. Remove air shroud mounting screws (1)
and air shroud {2]). Remove inspection cover screws
{3), inspection cover (4) and gasket (5}). Remove
three fan housing screws {6} from crankcase (Not
shown}., Remove fan housing {7) while holding cir-
cuit breaker movable point away from eam to pre-
vent damage to fibre rubbing block. Remove two
gircuit breaker advance mechanism screws (8) and
advance mechanism (9). Remove four fan mounting
screws (10), fan (11) and dirt shield (22), Using
Holding Tool, part number 94692-63, hold armature
rotor (12} and remove nut (13) and lock washer (14).
(See Fig. 9E-22.) Thread Armature Puller, part
number $5563-63, into armature and turn press
screw inward until armature breaks free of shaft
taper. NOTE: Early Model D shafts have a large
center in end of shaft. A 3/16 inch ball comes with
puller which should be inserted intc such large cen-
ters for the puller screw to bear against. Carefully
slide armature off staior {(15) and remocve puller,
(See Fig. DE-23) After removing armature rotor
from crankshaft, note carefully whether the armature
commutator ared has an oil-wet or sticky carbon
deposit. This would indicate a leaking oil seal be-
hind the field stator. (Dry carbon dust isok) To
remove field stator {15} from right crankcase, re-
move armature key {16) from shaft. Remove three
stator mounting screws (17} and washers (18). Re-
move rubber or plastic grommet (19 or 194) from
crankcase to permit withdrawal of wires through
crankcase. CAUTION: Normally the stator (15) will
be held tightly to the crankcase with gasket sealer.
To break stator free from crankcase use two large
serewdrivers to pry between the stator pole pieces
and the erankcase. (Sece Fig. bE-24)) Exireme care
must be taken to avoid prying against the field coils
and thereby damaging them. Reémove stator gasket
(20). Crankcase seal (21) can then be pushed out of
stator (13).



1. Screw (2) 15. Stator

2. Shroud 16. Key (woodruff -

3. Screw (2) 1963 & early 1964)
4. Cover 16A. Key (gtraight ~ late
5. Gasket 1964 & later)

6. Screw (3) 17. Screw (3)

7. Housing 18. Washer {3

8. Screw (2) 19. Rubber grommet
9. Advance mechanism (early models)
10. SBcrew (4) 194, Plastic grommet
i11. Fan {late models)
12. Rotor 20. Gasket
13. Nut 21. Seal
14. Lockwasher 22. Dirt shield

Figure 5E-21. Starter-Generator {1963-66 Model D, 1967 & 68 Model DC) - Exploded View

* BRUSHES AND BRUSH HOLDERS

Brushes must be replaced when worn down to shoul-
ders on their flanks (early models} or score line ¢n
side of brush (later models} as indicated in Fig.
5E-25.

Some starter generators have wire brush stops, to
limit brush travel. If this type unit is being serv-
iced, remove brush stops at this time.

If brushes are still serviceable, check the tightness
of the pig-tail leads in the brush material and test
for continuity by using test lamp circuit. If a brush
surface which contacts the commutator is chipped
new brushes should be used. Brush spring pressure
should be checked and if found weak, brushes should
be replaced. Brushes should be replaced in sets
only, Set includes 4 brushes with springs.

Remove all carbon dust or sludge from the brush
holders so brushes move freely. The two positive

(+) brush holders are insulated from stator housing,
They can be identified by thelr red paint markings
and by insulating material found under them. Using
the test lamp eircait, check for possible grounding.
Test lamp should not glow when touching cne lead
to stator and one to insulated brush holder. If a
positive (+} brush holder is grounded, replacement
of the insulating material may be necessary. Refer
to the exploded view of insulated brush holder in
5E-25. The two positive brushes have large holes
in terminals to fit over insulating bushings. After
reassembling, brush holder should again be checked
to see that it is insulated. Using test lamp circuit
also check negative (~) brush holders tQ, see that they
are grounded to stator housing.

If oil or grease is found on the commuutator, coils,
brushes or within the armature the seal in the stator
housing should be replaced. Use H.D. Seal-All on
outgide of seal to cement firmly in place in stator
bare.
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housing of the stator. Touch the other test lead
to each of the three c¢oil leads alternately to check
for ground. Test lamp should not glow while touching
any lead. The heaviest gauge wire (ferminal stamped
"A" on early models) leads to the starter coils. The
smallest gauge wire with spade terminal (stamped
"DF" on early models) is connected to the generator

Figure 5E-22. Removing Armature Nut
FIELD COILS

1) Checking for ground:

When testing the field coils of the starter and gen-
erator use a 3 c.p. tail lamp bulb in series with a
6-Volt battery. (See Fig. 5A-3, Section 5A for cir-
cuit.) Touch the one test lamp lead- to the steel

Figure 5E-24. Removing Field Stator

SHOULDER
(EARLY TYPE)

Brush 6. Insulating bushing (2)
Screw {2) 7. Brush holder
Lockwasher (2) 8. Insulating washer (2)
Steel washer (2) 9. Insulating sheath
Insulating washer {2)

0ol L3 BS
v T

Figure 5E-23. Pulling Armature Rotor
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Figure 5E-25. Brush and Holder



field coils. The medium gauge wire ({terminal
stamped "D+" on early models) is connecied to the
positive brush holders. If the test lamp glows when
making connections to either of the coil wires, that
ecoil is grounded and the entire stator must be re-
placed. If the test lamp glows when connected to the
medium gauge wire, insulated biush holders are
grounded. Brush holders can be removed and the
insulation materials checked for breaks. (See previ-
ous section on testing brushes and holders.)

2} Checking for open clrecuit:

Remove fest lamp lead from steel housing of stator
and connect to the insulated brush holders. Alter-
nately connect other end of test lamp lead to each
wire end terminal, The test lamp should glow on
touching each wire or an open is indicated, either in
a coil, or in the lead from the coil or positive brush
holders. If an open is indicated on any of these tests
it must be located and corrected, or the complete
stator must be replaced before assembly, A further
test of the field coils can be made by connecting an
ammeter of 0-15 DC amperes in series with a 6-volt
battery., Connect one meter lead to the insulated
brush holder and the other lead to the small wire.
The current draw shown on the ammeter should be
between 1 to 1.5 amperes. If the current draw is
found to be much greater than 1.5 amperes it would
indicate that some of the coil windings have been
shorted within the coils thus reducing the total num-
ber of effective turns in the coils, decreasing the ef-
ficiency of the generator. In this case a complete
stator assembly must be replaced before assembly.

ARMATURE

If starter motor or generator was noi operating and
previous tests proved brushes and coils to be in good
order, the armature is likely at fault. The fellowing
steps can be taken to check and service the armature:

Using a 3 C.P. test light in series with a 6=Volt
battery check to see if armature winding is grounded
by touching one lead of the test lamp to the steel
housing and the other lead to a copper bar of the
commutator. If the lamp glows, armature circuit is
grounded to the steel housing. This condition must
be carrected before the armature can be reinstalled
for further service. Carbon dust or sludge can cause
a ground between the commutator bars and armature
housing. Blow the dust out of the armature housing
and thoroughly wash the commutator and wire con-
nections with carbon tetrachloride, or suitable cleaner
to remove any carbon sludge material that may not
have been blown out, Commutator parts can be
serubbed with a small paint brush dipped in cleaner.
Blow dry and again use the test lamp to test for
ground. I the lamp still glows windings are grounded
internally, and armature must be replaced. If the
lamp does not glow ground has been eliminated.

Check the commutator for burned bars which could
indicate an open clrcuit in cne or more of the arma-
ture windings. Inspect winding connections to bars
for tightness and re-solder if found loose. If a bar
or bars have been burned away enough to make a

low spot on the surface of the commutator, the
commutator must be refaced. This should be done by
a shop specializing in motor and generator work.

Clean the carbon dust from between the commutator
bars with a hack saw blade ground square on one end
and thinned to fit the groove. If bars are worn,
mica may have to be undercut. After any mica
undercutting operation, the surface of the commutator
should be sanded lightly to remove any raised edges
on the bars, I it isnecessarytohave the commutator
refaced, undercutting of the mica should be done at
that time.

I the generator fails to generate or starter fails to
operate after the above test, and service operations
have been performed, it will be necessary o replace
the armature. Although an armature may test O.K.
on the bench the centrifugal force of the rotating
armature may cause the windings to change position
as engine speed increases which may cause a ground,
short or open circuit.

REASSEMBLING STARTER-GENERATOR (Fig. SE-
21)

Apply Harley-Davidson Seal-All and install new
crankcase seal (21) in stator (13) with seal lip fac-
Ing inward. Apply a thin coating of sealer to both
sides of a new stator gasket (20). Position stator
gasket (20) on crankcase bearing housing. Place
seal tool, part number 99630-63 on starter-genera-
tor shaft taper. See Fig. SE-26. Feed stator wires
through wire hole in crankcase as stator {(15) is being
slid into position on crankcase,

Figure 5E-26. Installing Stator Using
Seal Tool

CAUTION: Make certain that stator wires are not
being pinched or bound between stator and crank-
case when stator is in correct position.

Install three stator mounting screws (17) and washers
{18) and tighten securely. Remove seal tool from
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shaft. taper. Install rubber or plastic grommet (19
or 184) in crankease.

Posttion stator brushes correctly in brush holders
and install armature shaft key (16) in shaft. Care-
fully install armature {12) into place on shaft. In-
stall lock washer (14) and nut (13). Using Holding
Tool, part number 94682-63 and socket Wwrench,
tighten nut (13) securely to approximately 49 FT-
LBS torque. See Flg. SE-27.

Place fan (11) and dirt shield {22) on armature (note
locating pin) and install four fan mounting screws
{10) and tighten securely.

Position advance mechanism (9) correctly on arma-
ture (12) (note locating notch) and Install mechanism
mounting screws and lock washers (8).

Install fan housing (7) taking care not to damage
breaker arm point fiber. Install and tighten three
fan housing screws (6).

Slide stator wires into position between fan housing
(7), left crankcase and bottom cylinder fin.

Position air shroud (2) and install air shroud mount-
ing screws (1).

To check and adjust ignition timing see Section 5F
"Circuit Breaker™,

BELT DRIVE TYPE STARTER-GENERATOR
GENERAL

If starter motor fails fo turn engine over with key-
switch in ON position and the accelerator pedal de-
pressed, the following checks should be made in se-
quence to find the cause. These checks shouid be
made only after eliminating other possible causges
such as a discharged battery, loose or corroded bat-
tery cables, faulty wiring conmections, or some me-
chanical failure within the engine. If starter motor

operates on 1967-68 models but belt slips, check
drive belt tension. Some models have a spring loaded ten-
sioner which eliminates the need for periodic belt adjust-
ment. Belt can be removed using Tool Part No. 97320-67
to compress spring tensioner.

CHECKING AND ADJUSTING STARTER-
GENERATOR DRIVE BELT TENSION (1967-1968 and
Late 1978 and Later}

Belt tension should be checked every 6 months, If
starter-generator belt slips when starter motor op-
erates, adjust belt to correct tension as described
in following paragraph. If engine does not turn over
with correct belt tension, check engine freeness
with spark plug removed.

To check belt tension press down on upper strand of
belt midway between pulleys with approximately ©
pounds pressure. Belt should deflect approximately
1/8 inch. To adjust, logsen lower mounting bolts
and upper support arm mounting bolt, pull starter-
generator away from engine and tighten upper bolt -
then lower bolts.

Tool part No. 97320-67 is recommended for accurate
setting of belt tension as shown in Fig. 5E-274A and
is used with a spring scale with a midscale reading
of 25 lbs.

To set tension, loosen 3 mounting bolts, place tool
over end of upper nmounting bolt as shown and tighten
upper bolt nut at 25 pounds tension reading on spring
scale, then tighten lower mounting bolts.

Figure 5E-27. Torquing Armature Rotor Nut
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Figure SE-27A. Checking Starter-Generator
Belt Tension -~ 1967 Model D



Rigid Tension Adjustment (Late 1978 & Later)
{Figure 5A-27Fa) )

1. Install belt on starcer/generator. Adjust belt tension
to 6 lbs. with 1/8" deflection and torque net {4) to 12
ft.-lbs. using Tool Part No. 97320-67 and spring scale
(Figure 5E-2TA).

2. Torque nut (5) to & ft.-lbs.
3. Torque front and rear mounting nuts {4) to 12 ft.-lbs.

4. Drive car for short time and readjust belt tension fol-
lowing Steps 1, 2 and 3.

CAUTION

Belt tension must be rechecked at least within the first
hour of eperation to account for any initial stretch or
seating of components. The new belt tensioner could
allow the use of a non-standard belt, or a belt that is too
long could result in the starter/generator being pivoted to
such a point that the “DF " terminal of the starter/genera-
tor could come in contact with the air cleaner and short
out the voltage regulator.

CHECKING STARTING CIRCUIT

WARNING

For all gubgequent tests, remove spark plug
wire from spark plug to prevent engine from
running.

1. Using a short jumper of heavy gage wire, momen-
tarily touch the ends to large solencid terminals,
See Fig. 5E-27B. This will by-pass starting sole-
noid and current will flow to the starter motor, If
starter fails to turn engine, difficulty is in starter
or reversing switch (See Step 4). If starter does
turn engine, proceed to Step 2.

2. Using the short jumper wire, momentarily touch
the ends to solenoid terminals 1 and 4. This will
by-pass the micro-switch and keyswitch from the
starting control circuit and will allow current to
flow directly to the starter solenoid coil. See Fig.
SE-27C. I the starter fails to turn engine, starter
solenoid coil has an open circuit. It will be neces-
sary to replace starter solenoid. If starter relay
operates and starter turns the engine, fault is in the
starter control circuit, and the following procedures
should he used to determine if a switch is at fault.

ACCELERATOR
O SWITCH

-+
— JUMPER

IGNITION COIL /

STARTER
SOLENOID

BATTERY

Figure GE-29B. Step 1

JUMPER

Figure 5E-27C. Step 2
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3, To test continuity of switch circuit to ignition coil
and starter solencid use a 12-volt test lamp of 4-
candlepower or less with test leads approximately
one foot long.

JUMFPER

TEST LAMP

Figure 5E-27D. Step 3

Connect one lead of test lamp to solenoid terminal
No. 4 and the other to solenoid terminal No. 3.

Using two short wires jump across the terminals of
key switch terminals B and F and accelerator micro-
switch. Test light will glow and starter may crank
engine., With test light glowing or with engine turn-
ing, remove jumper wires alternately from switches
to find which is defective. See Fig. 5E-27D, Replace
switches as necessary. If test lamp fails to light
when switches are jumped, fault is in the wiring cir-
cuit which connects the switches.

4, If starter fails to turn engine as determined in
Step 1, difficulty is in the starter. See subsequent
sections: DISASSEMBLING STARTEHR-GENERATOR,
BRUSHES AND BRUSH HOLDERS, FIELD COILS
AND ARMATURE,
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CHECKING GENERATOR CIRCUIT

1. Two types of charging circuits are employed: the
first one, used on 1967 and early 1968 golf cars, has
a field resistor to conitrol the charging rate, the
second one used on 1968 and later polf cars and 1969
utilicars has a regulator controlled charging system.

A. TESTING 1967 - EARLY 1868 CIRCUIT (RE-
SISTOR TYPE CIRCUIT).

To test components, disconnect ground cable from
car frame and conneet an ammeter between these
points as shown in Fig. 3E-27E,

IMPORTANT

Use a low range ammeter (below 20 amps)
and ohserve polarity as shown.

Raise left rear wheel of car above ground so it can
turn freely. Place reversing switch in forward po-
sitiom. Start engine and run at governed speed. Set
gaovernor as necessary to regulate speed (See
"Checking Charge Rate" below). Temporarily use
jumper wire between battery and frame when start-
ing engine as shown. (It may be necessary to use
jumper leads from another battery to golf car bat-
tery if discharged.

If ammeter shows no reading proceed to step 1 be-
Yow, Ilf ammeter reads hetween 5.5 to 6.5 amperes
charge rate, system is O.K. If ammeter reads over
6.5 amps or under 5.5 amps correct by adjusting
generator field resistor. See "Checking Generator
Charge Rate'.

1, Connect heavy jumper wire between starter-gen-
erator F1 terminal and A2 terminal, and between Al
terminal and ground on frame. I ammeter shows
that generator is charging, reversing switch or wir-
ing is at fault,

2. If generator does not charge, add another jumper
wire from center top of resistor (green wire), at
right side frame cross channel end, to ground on
frame. If generator charges, resistor is at fault
and should be replaced.

If generator does not charge in Steps 1 or 2 above,

remove it from the car for further checking as
described under "Disassembling Starter-Generator'.

Checking Generator Charge Rate

The field resistor is set at the factory to produce
a generator output of 5.5 to 6.5 amperes at 3000
RPM governed speed. Field resistor adjustable
clamp set 3/16 in, above bottom end of winding is the
normal setting for this gpeed and can be used as a
guide when tachometer and ammeter are not avail-
able, TField resistor is located on right side frame
cross channel end,

To check and adjust generator output accurately with
instruments, run engine with left rear wheel raised



off the floor so wheel can turn freety. Control car-
buretor throttle with accelerator foot pedal or hy
hand at carburetor to give 3000 RPM engine speed
using an electric tachometer, This is equivalent to
10 MPH (or 100 yards in 20 seconds).

Adjust the clamp on variable resistor to obtain a 6
ampere reading with engine rumning at 3000 RPM
with a fully charged batiery {1.250-1.270 specific

gr.h

B. TESTING LATE 1968 AND LATER CIRCUIT
(REGULATOR TYPE CIRCUIT}.

To test components, disconnect ground cable from
car frame and connect an ammeter between these
points as shown in Fig, 5E-27E.

IMPORTANT

Use a high range ammeter of at least 40
amperes maximum current (60 preferred).

Raise left rear wheel of car above ground so it can
turn freely. Place reversing switch in forward posi-
tion. Start engine and run at governed speed. Tem-
porarily use jumper wire between battery and frame
when starting engine as shown.

1. With engine running at governed speed (approxi-
mately 3000 RPM), disconnsct wire from DF (field)
termipal of regulator and momentarily touch D-
(ground) terminal of regulator.

} CAUTION }

Never ground regulator DF terminal with
wire connected to generator field terminal
because this will damage the regulator.

If ammeter shows no reading (generator does not charge)
proceed to step 2 below. If amineter reads above 12
amperes, generator is O.K. and regulator is probably de-
fective and should be checked. See "'Regulator.”

2. Connect heavy jumper wire between starter-gen-
erator F-1 terminal and A-2 terminal and between
A-1 terminal and ground on frame. Again run engine
at governed speed with one rear wheel off the ground
and momentarily touch disconnected repgulator DF
wire to ground, If ammeter shows that generator is
charging, reversing switch or wiring is at fault.

REMOVING STARTER-GENERATOR FROM CAR

The bhelt drive starter-generator should be removed
from the car and end cover removed [or inspection
of brushes and commutator every year {before each
gseason).

Remove mounting bolt from support arm or spring
tensioner, remove V-belt, remove lower mounting
bolt or bolts to free starter-generator {(See Figure
5E-27F or 5E-27Fa).

DISASSEMBLING STARTER-GENERATOR (Fig. 5E-
217G SIBA, 5E-27H BOSCH AND 5E-271 HITACHI)

BRUSHES, BRUSH HOLDERS AND COMMUTATOR
Siba:

Remove thru bolts (1) and use tool part No. 97204-
61B to pull end cover (2) as shown in Figure 5E-217J.
Two 1/4-20 x 1-3/4 in. long Part No. 2797B at-
taching screws are inserted through the puller flange
slots and thread into two tapped holes in the com-
mutator end cover.

Figure 5E-27J. Removing SI1BA Starter-Generator
Commutator End Cover
Bosch:
Remove brush cover band (2) held by clamping screw
{1). Remmove brush lead terminal screws and lock-

washers {3)., Retract "brush springs (4) with wire
hook and remave 4 brushes {5) from holders.

Hitachi

Remove rubber brush cover {2} and terminal screws
{3). Lift up on brush spring {4) with wire hook and
pull put brush (3),

Bosch, Siba and Hitachi

Brushes must be replaced when worn down to half
or less their original length. Siba and Hitachi
Brushes - replace if 1/4 in. less in total length,
Bosch Brushes - replace if 1/2 in, " less in total
length, If brushes are still serviceable, check tight-
ness of pigtail leads in brush material and test for
continuity by using a test lamp circuit, Discard
chipped brushes. Remove all carbon from brush
holders so brushes move freely. Brushes are fur-
nished in sets and should be replaced in sets only,
Brush terminals and brush holders are insulated
from frame and should be checked with a test lamp
circuit for possible grounding.

Test lamp should not glow when touching one lead to
frame and the other lead to brush terminal or to
brush holder.

NOTE

If starter-generator does not requirc further
disassembly, proceed to '"Reassembling
Starter-Generator”,
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Figure 5E-2%E. Starter-Generatcor Test Circuit
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Upper Mounting Bolt
{1967-68}

. Upper Mounting Bolt
(1969 and Laier)

Lockwasher (1967-68)

Washer

Spacer

Nut

Lockwasher

Washer (196% and Later)

Bracket

Washer (1969 and Later}

Washer (1969 and Later}

Lower Mounting Bolt {2, 1367-68)
{1, 1969 and Later})

Nut

Washer .

Spacer (1967-68)

Spacer (1969 and Later)

Support Arm {1967-68)

15A. Spring Tensioner {1969 to Late 1978)

Cotter Pin (2}

Bushing (2)

Starter-Generator

Bushing (2) (1 or 2 Steel 1967-68)
{2 Bronze 1969 and Later}

Figure 5E-27F. (1967-1978) Starter-Generator Mounting/Arm Type and Spring Type Belt Tensioners




. Upper mounting bolt

. Lower mounting bolt

. Lower maunting carriage bolt
. Locknut (3]

. Locknut

. Bushing

. Support arm

Mounting bracket

[N Y I SRR N g

5E-27Fa. HITACHI, Starter-Generator Rigid Mounting 1979 & Later
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Thru-bolt and washer (2}
Commutator end cover
Brush spring (2)

. Brush holder rivet (2)
. Rivet insulator (2)
. Brush holder and insulation (2)

Brush terminal nut {2)

. Brush terminal nut lockwasher (2}

Brush terminal nut washer {2)
Brush terminal insulating washer (2)

. Brush terminal insulator (2}
. Brush terminal
. Spade (F1) terminal rivet

Spade (F1l} terminal insulator washer

. Spade (F1} terminal insulator
. Spade terminal

. Pulley nut

. Pulley nut lockwasher

. Pulley

. Spacer

. Drive end cover

. Bearing retainer rivet (3)
. Spring wagsher

. Ball bearing

. Retainer plate

. Armature

. Field terminal stud lockwasher {2)

. Field terminal stud washer (2}

. Field terminal stud insulating washer {2}
. Field terminal stud insulator {8}

. Field terminal stud insulating washer (2)
. Field terminal stud washer {2}

. Pole shoe screw {4)

. Pole shoe (4)

. Series field coil set

. Ball bearing
. Frame

Field terminal stud nut

Shunt field coil set

Figure 5E-27G. 5IBA Starter-Generator - Exploded View
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Screw

Brush cover band

Terminal screw & lockwasher (4)

Brush spring {4)

Brush (4}

Commutator end cover screw & lockwasher (8)
Commutator end cover assembly

Commutator end cover bearing spring washer
Armature

Pulley end cover screws & lockwashers (8)

. Shaft nut
. Lockwasher

Pulley

. Key
. Retainer screw (4)

Retainer

. Bearing

. Spacer

. Pulley end cover

. Bearing

. Bearinpg spacer

. Bearing shield

. Brush interconnecting wire {2)
. Pole shoe screw (4)

. Pole shoe {4)

Field coil (No. 1, 2, 3 & 4)

. Terminal nut (8}

. Terminal washer {8)

. Terminal insulator washer {8)

. DF terminal nut (2)

. DF terminal washer (2)

. DF terminal insulator washer (2}
. Frame
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Figure 5E-2TH., BOSCH Starter-Generator - Exploded View




. Thru-belt and washer (2)

. Brush cover (4)

. Terminal screw and lockwasher (4)
. Brush spring {4)

Brush {4)

. Brush holder

Brush holder screw and lockwasher (3)

. Terminal nut, wasker and lockwasher (2)

Commutator end cover

. Brush connecting wire (2)

Pole shoe screw (4)

. Field coil assembly
. DF terminal nut, washer and lockwasher

14, F1-F2 terminal nut, washer and
lockwasher (2}

15. Frame

16, Bearing (2}

17. Armature

18. Key

19. Bearing holder

20, Spacer

21, Drive end cover

22, Bearing retainer screw (3)

23, Pulley

24. Nut and lockwasher

25, Pole shoe (4)

Figure 5E-27TI. HITACHI Starter-Generator - Exploded View
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ARMATURE
Siba:

To separate armature from end cover, remove drive
pulley nut (17) and lockwasher (18). Support end
cover with suitable blocking and with nut partially
installed to protect threads, press armature (26)
from end cover bearing and housing assembly (20,
21, 22,,23, 24, and 25) as shown in Fig. SE-27K.,

Figure SE-27K. Pressing Armature from
Drive End Cover {SIBA)

Bosch.

Remove 8 commutator end cover serews and lock-
washers (8). Remove commutator end cover {T) with
attached parts. Remove commutator end bearing,
spring washer (8) frum housing. Remove 8 pulley
cover screws (10) to free armature (9), and pulley
end assembly from housing (23).

Disassemble armature from end cover as follows:
Holding pulley (13} with wrench on hub flats, remove
nut (11) and lockwasher (12). Remove pulley (13)
with claw puller. Remove key (14} from keyway.
Remove pulley end cover (19) from shaft with claw
puller or arbor press. Remove 4 retainer screws
(15) to free retainer (16), bearing (17} and spacer
{18). Remove bearing (20}, bearing spacer (21} and
bearing shield (22} irom armature shaft.
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Hitachi

Remove the two thru-bolts {1} and separate rear
cover assembly, frame and field coil assembly and
armature assembly. Remove pulley nut and gcrew
{24), pulley (23) and key (18). Use claw puller to re-
move pulley if necessary. Use bearing puller to re-
move commutator end bearing (16). To remove bear-
ing and end cover assembly (21} from armature, use
procedure shown in figure SE-27K., Remove bearing
retainer screws {22) from end cover if inSpection of
bearing is desired.

TESTING ARMATURE

_Armature can be tested using an armature growler

such as a Sun Model AT-76 armature tester which
incorporates a coil output meter and continuity
tester,

Grounded rotor winding can be determined by testing
with continuity tester probes from any commutator
bar to the laminations, Lamp should not light.

Shorted rotor winding can be determined by testing
with a’flat steel blade (hacksaw blade) along rotor
laminations. A shorted winding will maghetize the
shorted coil and make the blade buzz,

Open circuit rotor winding can be determined with
commutator probes of tester between adjacent bars
to check output of each coil on meter. MMeter should
give uniform readings. An open coil will give a low read-
ing and usually be indicated by a burned spot at two adja-
cent bars.

NOTE

Under operating conditions "flying shorts or
opens'" may occur due tc centrifugal force,
and these defects would not show up in the
armature tests mentioned above.

If armature is found to be shorted or grounded, make
sure commutator is free from carbon and copper
dust deposits. If commutator is only slightly car-
boned, polish with No, 00 sandpaper (do not use
emery cloth), A badly worn commautator should be
cut down in a lathe as described in following para-
graphs.

After cleaning thoroughly between segments and at
ends of commutator and blowing dry with compressed
air, repeat test, 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.



A starter-generator that has been in extended service
may fail to crank the engine or deliver enough cur-
rent to keep the battery in a charged cendition al-
though its field coils and armature windings are in
serviceable condition. In such cases the commutator
and/or brushes are usuvally at fault, If the commu-
tator has been worn down until the mica separations
between segments are no longer undercut or re-
cessed, the commutator probably is grooved notice-
ably in path of brush {ravel and no slot between com-
mutator segments exists, causing the brushes to ride
high and make only intermittent contact with com-
mutator.

The commutator may be turned down in a lathe and
sanded with fine. (4/0) sandpaper until true and
smooth.

NOTE:

Minimum diameter for Bosch and Hitachi com-
mutators is 1.535 in. (39 mm).

Mount armature in lathe on its bearing seats not on shaft
centers. Never sand a commutator with emery cloth. Par-
ticles will embed thetnselves in the copper surface, hold-
ing the brushes off the commutator far enough to cause
heavy arcing and burning,

After commutator has been turned dowm, the mica
insulation between segments must be recessed or
undercut approximately .025 in. Undercutting is
usually dene with a special undercutting machine. If
one is not available, satisfactory undercutting may
be done with a piece of hacksaw blade. Carefully
thin down blade width, if necessary, until offset saw
teeth are the same width as slots in commutator,
Slots must be square-bottomed for good results,
See Figure BE-2TL.

Sand commutator surface on lathe and repeat growler
test to be sure there are no copper particles between
segments.

Check bearings for roughness and wear and replace
if necessary. To replace pulley end bearing on Siba
unit, grind or drill rivet heads (22) and use new
rivets to secure assembly in end cover (21) with
spring washer (23} and plate (25).

FIELD COILS

Pole shoes and field coils are secured with screws.
Do not remove unless electrical test indicates it is
necessary.

Check shunt field coils with an chmmeter as follows:
Connect an chmmeter between terminal F3 (DF ter-
minal) and F1 terminal. Resistance should read as
follows: Siba Unit - 4 to 5 obhms for 2 coils in series
or 2 to 2,5 chms per coil, Bosch Unit - 4.5 t0 5.5
for 2 coils in series or 2.2 to 2.7 per coil. Hitachi Unit - 4.5
to 5.5 for 2 coils in series or 2.2 to 2.7 per coil. Check
series field for open with ohmmeter or test lamp con-
nected between F2 terminal and F1 terminal. Check
series field for ground to frame with ochmmeter or test
lamp connected between F2 terminal and ground on
starter-generator frame.

Note: Terminal studs are insulated from frame
with insulator bushings.

Replace defective f{ield coils in sets only. Bore
Siba pole shoe inside diameter to 2.825 in. I.D. ona

-

= COMMUTATOR

STARTING GROOVE IN MICA
WITH 3 CORNERED FILE

MICA
\

WRONG WAY

MICA MUST NOT BE LEFT
WITH A THIN EDGE NEXT
TQO SEGMENTS

SEGMENTS, / MICA

lathe, if necessary.

m

COMMUTATOR

UNDERCUTTING MICA WITH
PIECE OF HACKSAW BLADE

RIGHT WAY

MICA MUST BE CUT AWAY
CLEAN BETWEEN SEGMENTS

Figure 5E-27L, Recessing Mica Separators
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REASSEMBLING STARTER-GENERATOR (Fig. S5E-
27F SIBA, 5E-2TH BOSCH AND 5E-271 HITACHI

Siba;

Reassemble starter-generator in reverse order of
disassembly. Carefully note positioning of insulating
washer (10} against end cover (2) when reassembling
terminal insulator {11} on terminal stud (12). Do not
overtighfen terminals. Use care when assembling
commutator end cover to prevent damage to spade

terminal and insulator. Also retract brushes in
holders and hold in place by putting brush spring end
against side of brush instead of on top. Then pro-
ceed to assemble cover until almost in place against
frame and use a hooked wire tg lift brush springs to
correct pogition on top of brushes as shown in Fig,
SE-2TM.

End covers have registering pins to locate them in
correct position on starter-generator frame, Tighten
pulley nut to 50 ft. lbs, torque.

SPRING POSITIONED TO
HOLD BRUSH BEFORE ASSEMBLING COVER

SPRING IN POSITION IN BRUSH NOTCH
AFTER ASSEMBLING COVER

RELEASING BRUSHES WITH
HOOKED WIRE

INSTALL BRUSHES
WITH BEVEL TO LEFT
SIDE OF BRUSH HOLDER

CORRECT POSITIONING OF BEVEL. TOP BRUSHES

Figure 5E-27TM. SIBA Commutator End Cover Assembly
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Bosch:

Reassemble starter-generator in reverse order of
disassembly starting with assembly of pulley end
bearing in end cover. The armature shaft should be
pressed into end cover and bearing using an arbor shaft.

To assemble commutator end cover, retract each of
the 4 brushes so that they are held in the brush
holders as shown in Fig. SE-27TM.

Making sure that bearing thrust washer {8) is in
place in the housing, partially assemble end cover
so that brushes are over commutator. Release
brushes from held position so they ride on commu-
fator and finish pressing cover over bearing. Make
a final check of springs to see that they are located
in neotches in top ends of brushes.

Assemble remaining parts and torgue end pulley nut
to 30 ft-lbs.

Hitachi:

Reassembly of starter-generator is in reverse order
of disassembly, starting with assembly of pulley end
bearing (16) in end cover (21). The armature shaft should
be pressed into end cover and bearing using an arbor
shaft,

To assemble commutator end cover {3) it will be nec-
egsary to retract brushes in brush holder. Brushes
may be held in place by brush spring pressure until
cover is installed. Replace brush covers after as-
sembly and torque end pulley not to 30 ft.-lbs.

bushings and nuts. See Figure 5E-27F or 5E-27Fa.

INSTALLING STARTER-GENERATOR ON CAR

Install lower mounting bolts, washers, lockwashers,
bushings and nuts. See Figure 5E-27F or 5E-27Fa .

Assemble spring tensioner or support arm to
starter-generator and crankcase. Be sure to as-
gsemble spring tengioner with rod eyes in correct
position as shown in Figure 5E-27F.

Before attempting to compress tensioner for belt
installation, belt tensicner rods should be aligned
g0 that they will not strike the mounting eves, Use
tool, Part No, 97320-67 tc compress belt tensicner
spring and install belt as shown in Figure H5E-27N,

After belt is installed, turn spring assembly so that
rod attached to crankcase stud is on the battom and
other rod is on top.

On 1967-68 and late 1978 and later models with rigid sup-
port arm, adjust belt tension as described previously in
this Section.

Figure 5E-27N. Installing V-Belt
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CIRCUIT BREAKER

GENERAL

The ignition system has two circuits, the primary
circuit and the secondary circuit. The primary cir-
cuit consists of the battery, key switch, accelerator
switch, primary coil winding, breaker points, condenser
and associated wiring. The secondary circuit consists of
the secondary coil winding, the spark plug and associated
wiring.

The circuit breaker has two functions, First, the
breaker cam and contact points open and close the
low tenslon circuit between the battery and ignition
coil causing the coil to produce high voltage dis-
charge to the spark plug. Second, the circuit breaker
times the discharge for proper engine firing.

Circuit breaker on early models has automatic ad-
vance feature controlled by centrifugal force of fly-
welghts. Total advance is 18° from starting speed
to governed speed. The 1967 and later D and 1969
and later DC models have fixed ignition timing. In
tracing the current through the ignition system, the
initial current comes from the battery. The current
flows from the battery through the primary coil {o
ground and back to the battery while the points are
closed. When the cam opens the points, (cam shaft
rotates at engine speed) the circuit is broken so that
a high voltage surge is produced from ignition coil
primary to secondary. This woltage will cause a
spark to jump the air gap of the plug.

The condenser is connected to the circuit breaker
points and functions to produce a gquick collapse of the
magnetic field in the coil so that high voltage will be
produced. In doing this, the condenser acts to pre-
vent current from continuing to flow across the con-
tact points after points open.

In trouble shooting the ignition system, start with
spark plug to see if it is getting a spark according
to the following procedure:

Disengage spark plug cable and insert a metal rod,
screw or nail into the spark plug cable. Arrange
cable end so tip of inserted metal object is 1/4 in.
away from cylinder head. Turn o©on the ignition,
depress accelerator to crank engine and see if a
"hot'" or "hlue" spark is obtained. If not, it isan
indication of a weak coil, broken or loose wires,
etc. Arcing of the points indicates a faulty con-
denser,

NOTE

If a "hot" or "hlue" spark is obtained, re-
place spark plug in cable, rest hex head por-
tion of plug on cylinder head, and again crank
engine. If no spark or a very weak spark
jumps the gap between the spark plug elec-
trodes, then the spark pilug is faulty.
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ADJUSTING CIRCUIT BREAKER POINTS

Circuit breaker is located on right side of engine.
The circuit breaker points should he checked for gap
and contact surface condition as specified in regular
service interval chart. Remaove the cover from over
the circuit breaker.

1. Cam follower 7. Breaker plate
2. Cam 8. Housing
3. Contacts 9. Factory timing marks
4. Pivot screw 10. Screw (2)
5. Lock sorew 11. Timing mark (retard)
6. Breaker assembly 12. Blower blade

base 13, Timing mark {advance}

Figure 5F-11. Circuit Breaker and Timing Marks
(1963-66 Model D, 1868 & Earlier DC Models)

Point contact surfaces should appear clean, dull grey,
slightly rough. I they are found dirty but otherwise
in apparent good condition, clean with a strip of
hard surfaced, heavy paper saturated with clean
naptha or white gasoline. If points are found with
pits, a new set should be installed.

Check and set contact point gap as follows: (See
Fig. 5F=-11, Fig. 5F-«11A, or Fig. 3F-11B.




Figure 5F-11A. Circuit Breaker
1967-70 D, 1969-70 DC Models

1, Cam follower 6. Breaker assembly

2. Cam base

3. Contacts 7. Breaker plate

4.  Adjusting screw 8. Housing

4A. Adjustment slot 9.  Factory timing marks
5. Lock screw 10. Screw (2}

Figure 3F-11B, Circuit Breaker,
1971 & Later Models

Disconnect the spark plug to prevent the engine from
starting. Rotate the engine shaft a small amount
until cam follower {l) has reached highest point on
cam (2). Place a .022 inch wire gage hetween breaker
point contacts (3). If a slight drag is noted when the
wire is passed between the points, no adjustment is
required. When adjustment is required, loosen lock
screw () and use screwdriver in adjusting screw (4)
or adjustment slot (4A) to move adjustable point a
slight amount to chtain the correct point gap. When
adjustment is completed, tighten the lock screw {3).
Recheck the gap and correct if necessary.

Qn early models apply a small amount of engine
oil to felt oiler, which rides on cam.

Cirecuit breaker points should be removed, if breaker
point pressure is not within prescribed limits of 14
to 18 oz, Check pressure with a spring gauge. The
scale should be hocked to the breaker lever at an
angle of 90° with the point surface and reading taken
just as points break. Excessive pressure causes
rapid fiber block wear, cam and breaker point wear,

while insufficient pressure will permit high speed
point bounce which will, in turn, cause areing and
burning of the points and missing of the engine,
Point faces must seat squarely against each other, If
bent, square up by bending breaker plate.

REPLACING CIRCUIT BREAKER POINTS (Fig. 5F-
12, 1963-66 or Fig. 5F-12A, 1967 and later D)

To replace a set of circuit breaker points on 1963-
66 models remove C-clip and washer (7 and 8) from
spring lever pivot (9) unplug nylon insulator from
hole and lift circuit breaker spring lever and point
{10) from stud. Remove lock screw (11} and station-
ary contact point and support. On 1967 to 1970 D
model remove terminal screw (7) and lock screw (11),
Lift circuit breaker lever (10) and stationary contact
{12} from plate. On 1971 and later model, remove
lock screw {11) and washer (L1A). Remove condenser
wire from point set terminal (104), and remove point
assembly from plate {JA).

Install new points in reverse order of disassembly,
Be sure point faces seat squarely against each other,
Adjust point gap as previously described in "Adjust-
ing Circuit Breaker Points,'”

If the condenser is suspected of being defective re-
place with a proven new condenser and note whethe:

engine performance is improved.

A condenser that is defective will have elther an
open or short circuit. An open circuit will be evident
by excessive sparking at breaker contact points and a
shorted circuit will have no noticeable spark at the
contact points.

TIMING IGNITION (Fig. 5F-11, 5F-11A, 5F-11B)

Ignition timing is controlled by the circuit breaker.
Correct ignition timing and correct setting of cir-
cuit breaker contact point gap is absolutely necessary
for proper engine operation. After the engine is
correctly timed at the factory, the circuit breaker
plate (7) and housing (8) are match-marked for
guidance (3) when the engine requires tuning and
servicing. When these two marks line up, timing
is as it was originally set at the factory.

Late models have additional timing marks for 25%°
forward and reverse timing on outside surface of
flywheel. These timing marks are visible through
a hole in the blower housing next to ignition coil as
shown in Fig. 5F-11C.

The circuit breaker plate is slotted at the two mount-
ing screw locations (10) for adjusting timing when
necessary. Do not change from original factory
setting unless necessary to retime when circuit
breaker parts are replaced or engine is disassem-
bled. In this case disregard the original timing
marks on circuit breaker and retime the engine ac-
cording to the following procedures.

1963-66 Model D, DC and 1967-68 Model DC (Fig.
5F-11)

1. Blower housing is marked to indicate position
of piston before top dead center for checking igni-
tion timing. Forward center punch mark {11) indi-
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cates 7° (010 in.) B.T.D.C. piston position when
aligned in center of blower blade {12} which has
chamfered end.

Figure 5F-11C. Flywheel Timing Marks
1967 & Later D, 196%-1672 DC Models

2, Correctly adjust the circuit breaker point gap as
described under "Adjusting Circuit Breaker Points."

3. Turn engine crankshaft clockwise in operating
direction until blower blade (12} aligns perfectly with
forward mark (11} on blower housing., This is the
point at which circuit breaker contacts should just
start to open (retarded timing). See Fig. 5F-11.

An accurate check as to when points just start to
open can be made with a test lamp which consists of
a tail lamp bulb wired in series with a six-volt stor-
age battery. Ground the negative battery terminal by
connecting to some point on the engine crankcase.
Then, connect one of the test lamp wires to the bat-
tery positive terminal and the other test lamp wire o
the wire leading from the circult breaker terminal.
The lamp bulb will light up when the points are closed
and go off when the points open. ’

4, I it is necessary to readjust timing, loosen the
two lock serews {10) and shift the breaker plate
assembly so that the fiber cam follower (1) is coming
up on the high point of cam (2} just far enough so that
the contacts (3} are starting to open. The spark
accurs when the points open.

5. Retighten lock screws, turn engine until the cam
follower is on the highest point of cam, and check to

. Screw and washer {2)
. Cover

. Gasket

Housing

Circuit breaker parts
Screw and washer (2)
C-clip

bl ol ]

8. Washer

9. Plate

10, Mowvable contact
11, Serew and washer
12, Stationary contact
13. Qiler felt

14, Plate gasket
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make sure contact point gap is still exactly .022 in.
I point gap has changed as a result of shifting con-
tact breaker plate, reset the gap and repeat timing
procedure. Install circuit breaker cover,

6. T¢ determine whether advance mechanism isfunc-
tioning correctly use a strobe timing light. With
engine running at approximately 2000 RPM, timing
mark on blower blade (12} and rearmost (advance)}
timing mark on housging {13) should align within 3/8
inch., (Strobe light flashing on timing marks to stop
motion,) See Inset Fig. 5F-11.

1967 & Later D, 1969-1972 DC (Fig. 5F-11A and
5F-11C)

Two timing marks are located on outside of flywheel
and are visible through hole in erankcase located
next to spark coil. See Fig. 5F-11B. Each mark
is 25° before piston top center, one for forward
engine operation and the other for reverse engine
cperation. Check and adjust ignition timing in for-
ward and reverse running direction as follows:

1. Correctly adjust the circuit breaker point gap as
described under "Adjusting Circuit Breaker Points",

Screw and washer (3}

Cover

GasKet

Housing

Cireuit breaker parts

Screw and washer (2}
Terminal screw

Terminal nut and lockwasher
Plate (1967-70}

Plate (1971 & Later)
Movable contact {1967-70)

. Contact point set {1971 & Later)

=
OO D O®IG U
s

11, Lock screw
11A, Lock screw washer (1971 & Later)
12. Stationary contact (1967-70)

. Terminal wire (1971 & Later)
. Terminal wire adapter (1971 & Later)
. Condenser screw and lockwasher {1963 & Later)

. 0il geal (late 1969)

Terminal wire (1967-70)

Condenser and bracket (1968 & Later)
Felt washer (1967 to early 1969)
Gasket {1967 to early 1969)

Fan housing screw (3)
Cam screw and washer (2)
Cam

Nut

Lockwasher

Fan and flywheel assembly
Key

Figure 5F-12A, Circuit Blreaker and Fan (1967 & Later D, 1968-1972 DC Model} - Exploded View
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2. Forward Timing: Turn engine crankshaft clock-
wise in forward operating direction until forward
mark (25° BTC) appears in center of hole in blower
housing as shown in Fig, 5F-11C, This is the point
at which circuit breaker contacts should just start to
open.

An accurate check as to when pointg just start to
open can be made with a test lamp which consists of
a tail lamp bulb wired in series with a battery.
Ground the negative battery terminal by connecting
tg soime point on the engine crankcase. Then, con-
nect one of the test lamp wires to the battery positive
terminal and the other test lamp wire to the wire
leading from the circuit breaker terminal. The lamp
bulb will light up when the points are closed and go
off when the points open.

3. If it is necessary to readjust timing, loosen the
two lock screws (10) and shift the breaker plate
assembly so that the fiber cam follower (1) i5 coming
up on the high point of cam (2) just far enough so that
the contacts (3) are starting to open. The spark oc-
curs when the points open.

4. Retighten lock screws, turn engine until the cam
follower is on the highest point of cam, and check to
make sure contact point gap is still exactly .022 in.
If point gap has changed as a result of shifting con-
tact breaker plate, reset the gap and repeat timing
procedure.

5. Reverse Timing: Turn engine crankshaft coun=
terclockwise in reverse operating direction. Puoints
should open when reverse mark (25° BTC) appears
within limits of hole,

NOTE

If reverse timing mark is past hole in re-
verse direction (timing too far retarded),
open circuit breaker points as necessary to
advance timing. If reverse timing mark is
in front of hole (timing too far advanced},
close circuit breaker points as necessary to
retard timing,

It will be necessary to reset circuit breaker plate
for correct forward timing after point gap has been
changed. If correct forward and reverse timing
cannot be obtained within .016 to .028 point gap,
replace circuit breaker cam and retime engine,

6. A strobe timing light can be used to check igni-
tion timing while engine is operating at governed
speed, Raise left rear wheel with jack or suitable
blocking 80 it can turn freely. Run engine at 3000
RPM governed speed in forward direction., Forward
timing mark should appear in center ¢f hole in fan
housing (strobe light flashing on timing mark to stop
motion). Repeat with engine running in reverse di-
rection. Reverse timing mark should be within lim-
its of hole in fan housing. See Fig. 5F-11C.

DISASSEMBLING AND  ASSEMBLING CIRCUIT
BREAKER (1963-66 Model D, DC and 1968 and
earlier Model DC} (Fig. 5F-12)

Remove cover screws and washers (1), cover (2)
and gasket (3) from fan housing (4},

Circuit breaker {5) can be removed as an assemhly
by removing screws and washers {6) which secures
breaker plate (9) or to fan housing (4). Reinstall
cirecuit bregker in reverse order. Note marks for
positicning breaker plate in fan housing according to
original factory timing,

. Screw {2)

. Advance mechanism
Armature rotor
C-clip

. Washer

. Cam

. Plate

. C-clip(2)

. Washer (2}
Weights {2}
Wagher (2}

12, Spring (2)

-
|l B = R R R T U K Y
- »

.

Figure 5F-13. Circuit Breaker Advance Unit - Exploded View
(1963-66 Model D, 1968 & Earlier DC Models)
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To disassemble circuit breaker points, see previous
paragraph, "REPLACING CIRCUIT BREAKER
POINTS".

DISASSEMBLING AND ASSEMBLING CIRCUIT
BREAKER ADVANCE UNIT (1963-66 D, 1968 and
earlier DC} {Fig. 5F-13)

Remove fan houslng held to crankcase by 3 screws.
See previous paragraph, "Disassembling Starter-
Generator."

Advance mechanism (2) canbe removed 2sanassembly
by removing two screws (1) which secure it to arma-
ture rotor (3).

Remove cam C-clip (4}, washer {5), cam {(6) from cam
pivot stud on base plate (7). Similarly, remove C-

clips (8), washers (9), weights (10) and washers (11)
from fly-weight pivot studs on base plate (7). Unhook
spring (12) ends to remaove springs.

Lubricate and reinstall parts in reverse order. Note
that notch in base plate should register on index
point in counterbore of armature rotor. If this is
not done, timing will be incorrect.

DISASSEMBLING  AND ASSEMBLING CIRCUIT
BREAKER CAM AND FAN (1969 and later D, 1969
and later DC Models {Fig. 5F-12A)

Remove fan housing (4) held to crankecase by 3 screws
{16). Circuit breaker cam (18) is held in fan recess
with 2 screws and washers (17) and fitg only one way,
Remove nut (19}, lockwasher (20), and pull fan (21)
from crankshaft taper with a claw puller Reinstall
parts in reverse order.
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IGNITION COIL

DESCRIPTION

The ignition coil is a pulse transformer that transforms or
steps up low voltage to high voltage necessary to jump
the electrode at the spark plug. Internally, coil consists of
primary and secondary windings with laminated iron core
surrounded by oil and sealed in a cannister. Case cannot
be taken apart or coil repaired.

TROUBLESHOOTING

When hard starting or missing indicates some fault in the
ignition system, first, check the condition of spark plug.
If a cleaned or new plug does not correct performance, in-
spect breaker points and eondenser. Check for broken or
frayed wires in ignition primary circuit. Check coil elec-
trically (see Fig. 5G-5 & 5G-6) to determine its condition,
or substitute with a new coil or one from a car that is in
good running order. Inspect spark plug cable and grom-
mets for cracks.

1393

3.4 to 4.2 ohms

339l

6000 to 9000 chms

Figure 5G-6. Checking Secondary Winding for Resistance

Check spark plug cable with chmmeter (Fig. 5G-7. A re
sistance of 3000 to 7000 chms per foot is required on
supression (resistance) cable. A 16 in. supression cable
needs approximately 4200 to 9100 ohms. Metalic core
cable resistance should be § ochms.

Figure 5G-5. Checking Primary Winding for Resistance

Atiach new coil temporarily at any convenient peint near
old coil {coil with functien without being securely ground-
ed). On 1963-68 modcls the coil does not have to be
grounded, however the condenser must be securely
grounded. Transfer terminal wires te new coil according
to the information given in the wiring diagram, Attach
new cable to spark plug.

The engine will not operale unless sufficient vollage is
supplied.

Slight seepage of cil from the coil does not necessarily in-
dicate the coil has failed, however leakage of a quantity of
oil may indicate the coil is breaking down internally and
is reaching the end of its useful life.
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1295

Supression Wire:
3000 to 7000 chins
per foot

Figure 5G-7. Checking Cable for Resistance

REPLACING SPARK PLUG CABLE (Fig. 5G-4)

When inspection indicates that plug cable is faulty, pro-
ceed as follows:




1.
2.
3. Support grommet

AF;;k

@

Spark plug cable
Spark plug cable boot

(early models)
Ignition {spark) coil
Clamp screw
Mounting bolt (2)
Mounting bolt nut, washer

and lock washer (2) (i &
Support bracket {1968 /

and later) b6

Figure 5G-4. Ignition Coil

Pull old cable (1} from coil terminal, remove boot (2} and
support grommet {3), and install new cable. Always be
certain that cable boot (2) is securely tightened to the coil
(4} tower to prevent moisture and dirt from contacting
the high tension lead. Replace boot (2) and support grom-
met (3) if damaged or loose fitting,
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SPARK PLUGS

GENERAL Wet Fouling

Harley-Davidson spark plugs have been designed to
give maximum life and efficient combustion of fuel.
They are available in four "heat ranges,' each for
specific service application, Plugs are labeled 2,
3, 4, or 5, with the lowest pumber indicating the
"hottest'' plug. The No, 5-6 plug Is an extended
core type plug.

Plugs are selected to suit a specific engine design
and vehicle operating conditions. See specifications
for standard plug recommendation. Hotter than
standard plugs are recommended for light service

and colder than standard plugs are recommended for Damp or wet, black carbon coating over entire firing
hard service. end. Forms sludge in some extreme cases.

REMO P
VING SPARK PLUGS Wrong spark plug heat range (too cold). Prolonged

slow operation. Low-speed carburetor adjustment is
too rich. Improper ratio of fuel-to-0il mixture (too
much cill. Wormn or defective breaker points, re-
sulting in lack of voltage.

Use a deep socket wrench or special spark plug wrench to
loosen the plug. Blow away all dirt from plug base with
compressed air before removing plug.

Overtheating

CLEANING, INSPECTION AND REPAIR

Examine the plug. The deposit on the plug base is an in-
dication the correctness of the plug heat range and effi-
ciency as well as a guide to the general condition of
engine, fuel and ignition system.

SPARK PLUG CONDITIONS ) o
& ANALYSIS e b "oy &2 wear, Tn-

; i Arsi Incorrect spark plug heat range {too hot). Ignition
Core Bridglng, Gap B"dgmg titming overadvanced. Consistent high-speed opera-

tion.

Preignition

Combustion particles wedged or fused between the
electrodes or the core nose and shell.

Both core bridging and gap bridging are caused by
excessive combustion chamber deposits striking
and adhering to the spark plug's firing end. They
originate {rom the piston and cylinder head sur-
faces. These deposits are formed by one or a com-
bination of the following:

Melted electrodes and/or white insulator indicates
sustained preignition. (Insulator may be dirty due

Excegsive carbon in cylinder, Use of non- to misfiring or debris in the combustion chamber.}

recommended oils. Immediate high-speed operation
after prolonged low-speed running. Improper ratio
of fuel/oil mixture.

Check for correct plug heat range, proper lubrica-
tion and/or overadvanced ignition timing, Deter-
mine the cause of preignition before putting engine
back into service.
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Aluminum Throw-Qff

Aluminum deposits on electrodes and insulator core
nose,

Caused by first stages of preignition within the
cylinder which melts the aluminum alloy of the
piston crown. Do not install new plug until piston is
examined and the source of preigmition is de
termined.

Light tan to gray color and slight electrode wear in-
dicate correct heat range,

Change plugs at regular intervals using same heat
range.

TESTING SPARK PLUGS

Check the sparking ability of a cleaned and regapped
plug on a sparking comparator if posgsible. An in-
ability to withstand rapid firing under cylinder com-
pression conditions can be discovered,

SETTING SPARK GAP

Before setting the spark gap on a used plug, pass a
thin point file {or nail file) between the electrodes
to produce flat, parallel surfaces to facilitate ac-
curate gauging.

Use only a wire type gauge. Bend the outside or
grounded electrode so only a slight drag on the gaupe
is felt when passing it between the electrodes. Never
make adjustments by bending the center electrode.
Set gap on all plugs as follows:

No. 2-5 (short reach - 1965-1970) . . .. . . .040-.045 in.
No.5-6{longreach- 1971 & later} .. . ... .. 025 in,

INSTALLING SPARK PLUGS

Before turning the spark plug into the cylinder head,
check the condition of threads in head and on the
plug. Soften deposits in cylinder head with penetrating
oil and clean out with tap or old plug.

Install a new spark plug gasket and turn the plug
down finger tight, Tighten to 15-20 foot-pounds with
a torque wrench.

Check and ii necessary, adjust engine idle speed and
mixture setting after installing a new plug.
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VOLTAGE REGULATOR
(1963-66 D, 1963-68 DC)

GENERAL

The generator output is controlled by the voltage con-
trol unit protecting the battery from overcharge and
other components from too high voltage. Basic reg-
ulator operation is described in Section bA.

In addition to the conventional voltage control coil
connected in serles with the generator field, a current
coil is wound Integral with the voltage coll with full
current from the generator passing through this coil.
This serves to reinforce the magnetic strength as the
output of the generator increases, atiracting the
armature of the regulating unit, opening the contacts
in the field cireuit to reduce generator output. Thus,
with a high current flow, the voltage will drop slightly.
Thig characteristic is adapted to the prevalling condi-
tions 50 that when all power consumers are cohpected
with the battery discharged, the maximum output of the
generator will not be exceeded. This also adapts the
charging current to the existing level of the battery
charge state by charging a low battery with a high
current, but charging a fully charged battery with a
low current.

SERVICE INFORMATION

The voltage control unit is located in the control box
along with the starter relay and cutout relay. The
regulator unit and cutout relay unit require no internal
attentlon and are not adjustable. If tests indicate that
either unit is defectlve, the entire control box must
be replaced.

GENERATOR TEST

To determine if the wvoltage regulator and cutout
relay or the generator is faulty, make the test
specified for the generator. See "Checking Generator
Circuit.” If the trouble is isolated to the voltage regulator
or cutout relay unit, make the following tests to deter-
mine if these units are functioning correctly.

TESTING VOLTAGE REGULATOR UNIT

Battery must be In good condition and fully charged
{1.27¢ Hydrometer reading in each cell). Engine
must be warmed up so that regulator is at normal
operating temperature.

1. Remove the black wire at the control boxterminal
marked 61/D+. Using a 0-15A. D.C. Ammeter, con-
nect the negative lead toc 61/D+ terminal and the
positlve lead to the black wire removed from the
terminal. See Fig. 51-3, Start the engine and run in
neutral at 2000 rpm. If ammeter shows more than
1/2 amp., cutout relay is functioning correctly and
voltage unit is operating.
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2. Y ammeter does not show a charge on above test,
proceed directly to Step 3. If ammeter does show
a charge, check the voltage values running the engine
at 3500 rpm. (Use electric tachometer for 2-cycle
engine, and connect.a 0-15 V. D.C. voltmeter from
51/30 terminal of control hox to ground.) See Fig.
gI-3.

BATTERY

STARTER-

oo

]

+

Ul
O]

O O

O

VOLTMETER
0-13

- &
— AMMETER
a-15

Figure 5I-3. Voltage Regulator Test

Voltage must be not less than 14 V., at 7-1/2 amp. at
3500 rpm. Note: Use load bank in parallel with
battery if necessary, to obtain 7-1/2 amp. value,

Voltage must be 15 to 16 V. at 2 amperes or less
at 3500 rpm.

Note: Battery must be fully charged to obtain this
low charge rate.

K voltage values do not correspond to above speci-
fications, control box should be replaced.

3. If generator does not show a charge on ammeter
in ahove tests, remove black wire from control box
terminal marked DF and while running engine, touch
it to the control box ground sirap. (CAUTION: Do
not ground black wire while connected to DF terminal



or serlous damage to regulator points will result.)
Ii the generator fails to charge when grounding the
wire from the DF ferminal, proceed directly to Step
4, I the ammeter shows a charge of 1/2 amp or
more, the defect is in the voltage regulator unit of
the control box or control box 1snotgrounded. Check
for secure ground strap connection from control box
base to engine crankcase bolt. If ground is Q.K.,
the control box is faulty and should be replaced.

5. Remove ammeter negative lead from the control
box 61/D+ terminal. Attach black wire, previously

removed from the control box DF terminal in Step
3, to control box strap. Start engine and run at 2000
rpm. Touch negative ammeter lead to control box
terminal 51/30. If ammeter shows a charge, the
difficulty is in the cutout relay section of the control
box and replacement of the control box assembly 1s
ReCEeSSary.

NOTE: It is not necessary to polarize the generator-
regulator-hattery circuit as this is done through the
internal circuit of the starter-generator eachtime the
starter circuit is operated.
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VOLTAGE REGULATOR
(1967 AND LATER D, 1968-1972 DC, 1972 AND LATER D4)

SERVICE INFORMATION

A voltage regulator is used to control the generator
output. The function of the regulator in the circuit
is shown in the schematic circuit diagram, Figure
81-1, Note that cutout relay unit of the regulator is-
not used in the circuit.

The regulator requires no internal attention. If tests
indicate that the regulator is defective, it should be
replaced. )

If trouble is experienced with the eleetrical system
it is first necessary tc determine if the generator or
the regulator is faulty.

GENERATCR TESTS

To determine if the generator is functioning prop-
erly, make the tesis specified for the Generator,
Section 3E.

CAUTION: Do not ground regulator "DF'" terminal
of regulator! Remove generator field wire from
terminal and ground it when making output tests.

If generator tests indicate that the regulator is de-
fective, it should be replaced.

REGULATOR TESTS

Make the following electrical tests to determine if
the regulator is functicning correctly, Battery must
be in good condition and fully charged (1.270 Hydro-
meter reading in each cell), Engine must be warmed
up so that regulator is at normal operating tempera-
ture. Make all tests with lights off.

Connect voltmeter positive lead to regulator terminal
marked D+ and the woltmeter negative lead to regu-
lator terminal marked "D-'" (ground).

With the regulator cover in place and the regulator
at operating temperature, run the engine at approxi-
mately 3000 RPM {governed speed) and read the
voltmeter.

If voltmeter reads within specified voltages (Figure
5I-1), at approximately 75° air temperature sur-
rounding the vehicle, it indicates that the voltage
regulator is functioning properly.

If voltmeter reading is above upper limit, generator
charging rate is too high and will over-charge the
battery causing possible internal battery damage.

K woltmeter reading is under lower limit, charging
rate is too low and may result in a discharged
battery.

QPERATION:

Center movable contact works

upper contact for hizh charge
rate or between center position
and lower contact for low
charge rate,

1. Low Voltage - Upper
contacts closed - full
field current

between center position and 2. Medium Voltage ~ Both

contacts open - partial

field current thru
resistor

VOLTAGE UNIT
-~

3. High Voltage - Lower
contacts closed - no
field current (shunted
field)

P

DF¢

SPECIFICATION
14.5 - 15 VOLTS

STARTER-GEN

A-2

REY
E :] SWITCH

AT 3000 RPM +
.
VOLTMETER REGULATOR _
+ S d 1
5 o 4O,
O VALP,
BATTERY SOLENOID

1 {Forward Position)

Charging Circuit
-~ Field Circuit

KEY Voltage Control Circuit

Figure 5I-1. Voltage Regulator and Charging Circuit Gasoline Car
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ADJUSTING CHARGE RATE —
HITACHI VOLTAGE REGULATOR

NOTE:
Adjustment must be made with golf car battery

fully charged and voltage regulator at normal
operating temperature, at least 70°F.

1. Run engine to stabilize regulator and raise
temperature of regulator to at least 70°F.

2. Attach voltmeter across battery, or across D+ and
D- terminals of voltage regulator.

3. Run engine at governed speed (3000 rpm) and check
voltage reading. Correct reading is 14.5-15.5 volts.

4. To adjust voltage regulator remove cover, loosen
locknut (1, Figure 5I-2) and turn adjusting screw (2,
Figure 5I-2} in {clockwise} to increase voltage cr out
{counterclockwise} to decrease voltage,

5. When correct voltage reading is obtained, tighten
locknut, recheck wvoltage reading and install voltage
regulator cover gasket and cover,

1. Locknut
. 2. Voltage adjusting screw

Figure 51-2. Adjusting Hitachi Voltage Regulator

Voltage Regulator

Wiring Diagram

Forward/ _
| Reverse ™| A
o

Switch 1

Micro

i Aq

___|

b
TR

12 Volt |
T Battery !

I Solengid
I Fq Fo |—"— Switch
: "-;;}—C —— | =
L o ' ' *J

1 s g g sl

Starter Voltage
Generator Regulator
i - - R
Figure 51-3. HITACHI Regulator Charging Circuit
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BATTERY

The battery serves as a power source forthe starting
motor, ignition and to operate accessories before the
engine starts; to provide additional current, when
necessary, over the amount being generated. Fora
battery to remain in good condition, the current draw
must be balanced by the generator ocutput and must be
serviced at periodic intervals determined by severity
of usage. The Harley-Davidson 12-volt hattery is
a six cell unit capable of supplying a 60 ampere cur-
rent demand used by the starter motor,

BATTERY CARE

Prompt and correct battery care determines the life
span and efficency of the unit., Therefore, for the
longest possible useful life, the following must be
observed.

1. Keep battery solution {electrolyte) levelupin cells.
2. Keep batteries charged. .

3. Keep battery and connections clean.

These items are covered in detall in this section.

The battery solution should be maintained within the
triangular section of filler opening. When not up to
correct level, fill to triangle with distilled or approved
water. Be careful not to overfill. Overfilling will
result in some of the electrolyte being forced cut
through cap vent holes, diluting or weakening the solu-
tion strength. An overflow of battery solution will
cause cables to corrode and parts near the battery
to be damaged. Solution level should be checkedonce
a month in normal service and more often in hot
weather when vehicle is in continuous use.

If a battery is operated with plates exposed, the acid
will reach a dangerously high concentration that may
char and disintegrate the separators and may per-
manently solphate and impair the performance of the
plates. Plates cannot take full part in battery action
unless they are completely coveredby solution. Keep
solution up o specified height by adding approved
water. When it is necessary toadd water to batteries,
they must be charged before an accurate specific
gravity reading can be taken.

Acid should not be added to a cell unless it has been
lost and then it should be replaced only under condi-
tions as described in section on "Adjustment of Specific
Gravity."”

Under normal circumstances, it is not necessary to
charge the battery from an external source if it is
in good mechanical condition and the generator and
regulator are operating correctly. However, it is
necessary toboost charge occasionally during extended
idle periods, or if the battery becomes discharged due
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to a short circuit or other accidental means., See
"CHARGING'" and "STORAGE" in this section.

Clean battery and terminals when necessary with a
baking soda-water solution. Be careful to avoid get-
ting any of the solutlon intoc the cap vent holes.
When selution stops bubbling, ffush off battery with
clean water.

Coat terminals with grease after wires have been
attached to retard corroding.

WARNING

Batteries contfain sulfuric acid. Avoid contact
with skin, eyes, or clothing,

ANTIDOTE — External — Flush with water.

Internal — Drink large quan-
tities of milk or water fol~
lowed by milk of magnesia,
vegetable oil, or beaten eggs.
Call doctor immediately,

Eyes — Flush with water and
get immedate medical atten-
tion.

Batteries produce explosive hydrogen gas at
all times, especially when being charged. Keep
cigarettes, open flame, and sparks away from
the hattery at all times, Ventilate area when
charging battery., Always protect hands and
eyes with shield or goggles when working near
a battery or acid. KEEP BATTERIES AND
ACID OUT OF THE REACH OF CHILDREN!

CHARGING

The most valuable characteristic of the lead-acid
storage battery is its chemical reversibliity. This
means the storage battery may be connected to a
charger or generator to have am electric current
passed through it in the direction opposite to the
direction of discharge and restore the battery's
active chermicals to '"good as new' state.

Never allow a battery to stand in 3 discharged condi-
tion. Start charging it at once using 12-volt con-
ventional charger capable of delivering the recom-
mended charging rate.

DO NOT EXCEED A CONTINUOUS CHARGE RATE
OF 10 AMPERES.

Charging a battery at too high a rate will cause
battery temperature to rise high enough to perma-
nently damage battery plates.



CAUTION 1

I batfery is overly filled, some of the solution
will be forced out through the vent holes when
battery is charging. This will not only weaken
the solution, but also may damage parts near
the battery. Keep battery clean and lightly coat
terminals with petroleum jelly to prevent cor-
rosion. Do not overtighten terminal connec-
tions. To prevent batiery case damage caused
by pressure build-up, be sure breather tube is
properly routed and not kinked or obstructed,

| WARNING I

Battery should be charged in a well ventilated
area with the filler caps removed. Be sure
charger is properly connected and adjusted,
observing positive {+) and negative (-} polarity
to battery.

TESTING BATTERY

Use the following instructions for testing battexy
condition. As a guide for determining when to start
or stop charging, check charge state in all cells.

HOW TO TEST

Discharged, or less than 1/2 charged batteries (1,210
gravity or 2.04 open circuit cell voltage) must be re-
charged in order to have charge sufficient for test-
ing. Use hydrometer (A), cell tester (B), or load
tester (C}, as follows:

A. Use of Hydrometer: (Refer to chart below)

1. Be sure to correct reading for temperature
extremes. For each 10° above 80°F. add 4 points,
or deduct 4 points for each 10° below 80°F.

Note: Harley-Davidson Hydrometer, Part No. 96802~
63 has built-in thermometer and correction chart
and is recommended for testing all batteries.

2. Read gravity of each cell and record.

3. I any 2 cells vary more than 50 points, re-
place battery.

4, K cells are even or vary only slightly, battery
1s generally not "'suspect.”

5. Batteries with satisfactory specific gravity

{1.220 or better) but very low or no open circuit
voliage are probably not serviceable.

B. Use of Cell Tester: {(Refer to chart below)

1. Remove surface charge.

SUN VAT -~ 26 TESTER LOAD
RHEOSTAT

T

12V,
BATTERY

)

Figure 5J-7. Testing Battery Capacity

BATTERY CONDITION

State of Charge Specific Gravity (A} Freezing Point Open Cireuit Volts/Cell (B)
100% 1.250 - 1.270 -i0° 2,10 - 2,12
75% 1.220 - 1.240 -39°F 2.07 -2.09
50% 1.190 - 1.210 -16 °F 2.04 - 2.06
25% 1.160 - 1.180 -2°F 2.01 - 2.03
Discharged 1.110 or below +17°F —
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2. Follow manufacturer's instructions. Read open
circuit voltage of each cell and record.

3. If any 2 cells vary more than .05 volts (25 per-
cent or 5 scale divisions), replace battery.

4. If cells are even or vary only stightly, the bat-
tery is generally not "suspect.”

C. Use of Load Tester or Shunt Type Prod Tester:

1. Never use on discharged batteries or batteries
under 3/4 charged (1.240 sp. gr.}.

2. Fully charge the battery before testing. Load
battery to 3 x amp hour rating using the sun VAT-26
Tester. (The Harley-Davidson 40 amp hr battery
should be loaded to 120 amperes.) Voltage reading
after 15 secconds should be 9.6 or more. Note:
Voltmeter leads must be connected directly to bat-
tery posis.

ADJUSTMENT OF ACID SPECIFIC GRAVITY
IMPORTANT

Never adjust the gravity of any cell which
does not gas freely on charge. WUnless elec-
trolyte has been lost through spilling or leak-
ing, it should not be necessary to add acid to
a battery during its life. Acid should never
be added unless one is certain that cell will
not come up to normal gravity by continued
charging. Remember to make the tempera-
ture correction for hydrometer readings, as
warm electrolyte will read low and may be
mistaken for failure of the battery to rise
normally in gravity. It might also be mis-
takenly concluded that the battery will not
take a full charge.

If the specific gravity of all cells is not within 5
points of the desired value, corrected to 80°F. at the
end of a full charge, remove some of the electro-
lyte with a hydrometer and add water to reduce
gravity (i too high) or add 1.400 specific gravity
acld to raise the gravity (if too low). Continue the
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charge to give the electrolyte a chance to mix, then
read the gravity after another hour to note the effect
of additions. Continve this adjusting procedure until
the gravity is brought to the desired value by charg-
ing for one hour after each adjustment,

STORAGE

When the car is being stored, the batterles should
be kept in a fully charged condition with electrolyte
level up to level in all cells. Store at temperatures
between 20°F. to 50°F, Check state of charge every
8 to 10 weeks and charge as necessary to 1.250
to 1.270 specific gravity. New batteries in stock
should be stored in same manner, however, when
individual batteries are found to need charging,
they must be connected to a conventional 12-voit
battery charger and given a boosting charge.

If a hattery is allowed to stand or is operated in a
discharged condition for a long period of time, lead
sulphate may develop on the plates, which is dense,
hard and crystalline, and which ecannot he electro-
chemlically converted to normal active material again.

Lead sulphate formed on the plates during discharge
is relatively Insoluble as long as the specific gravity
of electrolyte is kept above 1.125 specific gravity,
but if allowed to drop below this value, the lead sul-
phate becomes increasingly soluble and may migrate
into the pores of the sgeparators and deposit asa
white crystalline mass. Subsequent charging may
convert these deposits Into fllamentous metallic lead
which may "short" the positive and negative plates
through the areas affected. These small shorts may
cause a condition of low cell voltage when battery is
charged. For this reason, battery cells must not be
allowed to stand idle in a more than 75% discharged
condition.

Batteries allowed to stand in a discharged condition
(1.100 specific gravity} will freeze at 19° F. and ice
may crack the container and damage the positive
plates.

In general, it is advisable to keep batteries better
than 3/4 charged when stored.



MAINTENANCE FREE BATTERY - 1980 & LATER

INTRODUCTION

Water cannot be added to this battery. The maintenance
free battery is completely sealed except for a small vent
in one side, The smal amount of gases produced in the
battery will escape through this hole. At normal charging
rates (see chart) the gases emitted wili be of a small
amount, however, a well ventilated area is recommended.

The battery is designed te withstand some of the damag:-
ing effects of overcharging, but overcharging can still
severly damage the battery.

Always use extreme caution when handling a battery
because of its dangerous chemicals which ¢ould cause
severe personal injury when accidentally coming in con-
tact with skin, eves or clothing. '

ANTIDOTE — External - flush with water.

Internal - Drink large quantities of milk
or water followed by milk of
magnesia, vegetable oil, or
beaten eggs. Call doctor
immediately.

Flush with water and get im-
mediate medical attention.

Eyes -

WARNING
Ohserve the following rules in the vicinity of batteries:

1. Keep cigarettes, open flame and sparks away from
the battery at all times.

2. Use a well ventilated area when charging battery.

3. Always wear rubber golves on hands and safety
goggles or shield to protect your face.

4. KEEP BATTERIES OUT OF THE REACH OF
CHILDREN.

WARNING
Do not charge or test battery prior to determining

whether battery is safe to charge or test. Failure to do so
could result in personal injury and/or damage to the bat-

tery.
VISUAL INSPECTION
Visually inspect battery for cracks in case, terminal area,

or loss of electrolyte. Replace battery if any physical
damage is seen. DO NOT CHARGE OR TEST BAT-

TERY in any of the preceding instances.

TEST INDICATOR

1. Place battery on level surface.

2. To determine whether hattery needs charging and/or
testing, look at test indicator on top of battery. One of
three colors will appear in indicator.

GREEN indicates the battery is adequately charged. DO
NOT CHHARGE BATTERY. A load test can be run.

BLACK indicates the batteryv NEEDS CHARGING,
Charge battery in accordance with all specifications.

LIGHT YELLOW indicates A DEFECTIVE BAT-
TERY. DO NOT CHARGE OR TEST. -

CHARGING THE BATTERY
WARNING
Always use a well ventilated area when charging a bat-

tery. Personal injury could result if this warning is not
followed.

Figure 5J-8. Maintenance Free Battery

BATTERY IN VEHICLE
1. Attach positive charger cable |+} to positive (1) ter-
minal on battery.

2. Attach negative charger cable {-} to negative terminal
(-} on battery.

3. Follow chart for desired charging rate.
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SLOW CHARGE RATE FAST CHARGE RATE

5 amps for 10 hours 20 amps for 2-1/2 hours
or or
10 amps for 5 hours 30 amps for 1-1/2 hours

BATTERY QUT OF VEHICLE

1. Thread a 3/8-16 bolt into each terminal, hand tight
{See Fig. 5J-8)

2. Attach positive charger cable { +) te bolt in positive
terminal ( +) on battery. .

3. Attach negative charger cable (-} to bolt in negative
terminal (-} on battery.

4, Follow the above chart for desired charging rate,

CAUTION

Stop charging battery when green dot appears or max-
imum charge is reached (see Voltage Requirements).

WARNING

If battery case feels hot {approximately 125° or more),
andfor emits gases andfor fluid beils from vent, stop
charging procedure at once. Let battery cool to room
temperature and resume charging battery at a lower amp
charge per hour, Failure to stop charging procedure could
result in personal injury and/or damage to the battery.

LOAD TESTING

NOTE:

Battery must be fully charged before load test.

1. Remove the surface charge (excess voltage) by run-
hing a 300 amp load across terminals for 15 seconds.

2. Connect load tester to battery and load to 130 amps.

3. Read voltage after 15 seconds of load and then
remove load.

4. Minimum voltage {see chart) will determine if fully
charged battery is good. If voltage is below minimum,
replace battery.

STORAGE

1. Never put a battery in storage unless it is fully
charged.

2. Store battery at temperatures as cold as possible,

3. Check state of charge every 2 months. If battery is
below 3/4 charge, bring up to full charge.

SPECIFICATIONS

COLD CRANKING CURRENT

AMPS FOR | RESERVE WEIGHT
VOLTS | LOAD TEST | CAPACITY @0°F {-18°C) @-20°F (-29°C) {APPROX.}
12 130 60 Min. 275 Amps 210 Amps 26-1/2 Ibs. (12.1 kg}

VOLTAGE REQUIREMENTS AT AMBIENT TEMPERATURES

T0°F 60°F 50°F 40°F 30°F 20°F 10°F 0°F
If Temperature Is 20°C) (16°C) {10°C) {4°C) {-1°C) i-7°C) (-12°C) -18°C)
& Ahove
Than Minimurm
Voltage Needed is 9.6 9.5 9.4 9.3 9.1 8.9 8.7 8.5

5-56



TOOLS

84692-63
STARTER-GENERATOR MOTOR HOLDING TOOL

Used on 1863 to 1966 cars to keep from turning while
removing or installing nut, ete,

95563-63
STARTER-GENERATOR ROTOR PULLER

Used on 1963 to 1866 cars to pull rotor from crank-
shaft taper.

85630-63

OIL SEAL INSTALLING SLEEVE - 1963 TO 1966
GASOLINE CAR

For installing starter-generator stator oil seal over
sharp edge of crankshaft to prevent seal lip damage.

96802-63A

BATTERY HYDROMETER

For testing charge condition of batteries. Has built-
in thermometer to correct readings for extremes
in temperature.

97294-61B

STARTER-GENERATOR COMMUTATOR END
COVER PULLER

Used with two Part No. 2599 (1/4-20) screws to
pull commutater end cover from 1967-68 SIBA
starter-generator.
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97320-67

BELT TENSIONER

Used with a 25 Ib. spring scale to set 1967 & Later
car starter-generator belt tension. Also used for
removing and installing belt on later cars having
automatic helt tensioner.
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