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FOREWORD

Club Car vehicles are designed and built to provide the ultimate in performance efficiency; however, proper
maintenance and repair are essential for achieving maximum service life and continued safe and reliable operation.

This manual provides detailed information for the maintenance and repair of the 2019 Café Express vehicle, and
should be thoroughly reviewed prior to servicing the vehicle. The procedures provided must be properly implemented,
and the DANGER, WARNING, and CAUTION statements must be heeded.

This manual was written for the trained technician who already possesses knowledge and skills in electrical and
mechanical repair. If the technician does not have such knowledge and skills, attempted service or repairs to the
vehicle may render the vehicle unsafe. For this reason, Club Car advises that all repairs and/or service be performed
by an authorized Club Car distributor/dealer representative or by a Club Car factory-trained technician.

It is the policy of Club Car to assist its distributors and dealers in continually updating their service knowledge and
facilities so they can provide prompt and efficient service for vehicle owners. Regional technical representatives,
vehicle service seminars, periodic service bulletins, maintenance and service manuals, and other service publications
also represent Club Car’s continuing commitment to customer support.

Club Car offers a full line of training and continuing education classes for technicians who want to learn more about
our products. For more information, contact your local dealer or Club Car's Technical Services department for a

list of upcoming classes.

This manual covers all aspects of typical vehicle service; however, unique situations sometimes occur when servicing a
vehicle. If it appears that a service question is not answered in this manual, please contact your nearest authorized
Club Car dealer or distributor for assistance.

To find your local authorized Club Car dealer, visit www.clubcardealer.com, call 1-800-ClubCar (258-2227), or scan
this Quick Response (QR) code to be taken to the Club Car dealer locator. Refer to Figure 1. Download a QR code
reader such as RedLaser or Barcode Scanner to your cell phone or tablet.

If you would prefer to write to us, direct your letter to: Club Car LLC, Attention: Marketing Services, P.O. Box 204658,
Augusta, Georgia 30917-4658 USA.

Dealer Locator QR Code

O 0
[=]

Copyright © 2019
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FOREWORD
TECHNICAL PUBLICATION CUSTOMER SATISFACTION ONLINE SURVEY

Let your voice be heard!

Please participate in the Technical Publication customer satisfaction online survey.

This survey takes less than five minutes to complete and your responses will help examine current performance
and identify areas for future improvement.

Our top priority is to provide timely, accurate, and user friendly manuals.

The online survey can be found at http.://bit.ly/1w9uFMh or using the QR Code below.

Online Survey QR Code

[=]

A WARNING

* Read Safety on page 1-1 before attempting any service on the vehicle.

* Before servicing vehicle, read complete section(s) and any referenced information that may be
relevant to the service or repair to be performed.

NOTE: This manual represents the most current information at the time of publication. Club Car is continually working
to further improve its vehicles and other products. These improvements may affect servicing procedures.
Any maodification and/or significant change in specifications or procedures will be forwarded to all Club Car
dealers and will, when applicable, appear in future editions of this manual.

Club Car reserves the right to change specifications and designs at any time without notice and without the
obligation of making changes to units previously sold.

There are no warranties expressed or implied in this manual. See the limited warranty found in the vehicle
Owner’s Manual.
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SECTION 1 — SAFETY

SAFETY DETAILS

To ensure the safety of those servicing Club Car vehicles, and to protect the vehicles from possible damage resulting
from improper service or maintenance, the procedures in this manual must be followed.

It is important to note that throughout this manual there are statements labeled DANGER, WARNING, or CAUTION.
These special statements relate to specific safety issues, and must be read, understood, and heeded before
proceeding with procedures. There are statements labeled NOTE, which provide other essential service or
maintenance information.

PERSONAL SAFETY

A DANGER

¢ A DANGER indicates an immediate hazard that will result in severe personal injury or death. The
color associated with Danger is RED.

A WARNING

¢ A WARNING indicates an immediate hazard that could result in severe personal injury or death.
The color associated with Warning is ORANGE.

A CAUTION

* A CAUTION with the safety alert symbol indicates a hazard or unsafe practice that could result in
minor personal injury. The color associated with Caution is YELLOW.

MACHINE SAFETY
CAUTION

* A CAUTION without the safety alert symbol indicates a potentially hazardous situation that could
result in property damage.

A CAUTION, without the safety alert symbol, is intended for machine and property safety. It is used throughout this
manual followed by specific instructions to prevent machine or property damage. Failure to follow these CAUTION
messages could result in machine or property damage.

INFORMATION

NOTE: Instructions that clarify steps, procedures, or other information in this manual.

GENERAL WARNINGS

The following safety statements must be heeded whenever the vehicle is being operated, repaired, or serviced. Other
specific safety statements appear throughout this manual and on the vehicle.
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General Warnings SAFETY

A DANGER

» Battery — Explosive gases! Do not smoke. Keep sparks and flames away from the vehicle and service
area. Ventilate when charging or operating vehicle in an enclosed area. Wear a full face shield and
rubber gloves when working on or near batteries.

¢ Gasoline — Flammable! Explosive! Do not smoke. Keep sparks and flames away from the vehicle and
service area. Service only in a well-ventilated area.

* Do not operate engine in an enclosed area without proper ventilation. The engine produces carbon
monoxide, which is an odorless, deadly poison.

¢ The vehicle will not provide protection from lightning, flying objects, or other storm-related hazards. If

caught in a storm while driving a Club Car vehicle, exit the vehicle and seek shelter in accordance with
applicable safety guidelines for your location.

A WARNING

* Follow the procedures exactly as stated in this manual, and heed all DANGER, WARNING, and
CAUTION statements in this manual as well as those on the vehicle and battery charger.

* Do not leave children unattended in vehicle at any time.

* Prior to leaving the vehicle unattended or servicing the vehicle, set the park brake, place the
Forward/Reverse handle or switch in the NEUTRAL position, turn the key switch to the OFF position,
and remove the key. Chock the wheels when servicing the vehicle.

¢ Improper use of the vehicle or failure to properly maintain it can result in decreased vehicle
performance, serious personal injury, or death.

* Any modification or change to the vehicle that affects the electrical system, stability or handling of
the vehicle, or increases maximum vehicle speed beyond factory specifications, can result in serious
personal injury or death.

¢ Check the vehicle for proper location of all vehicle safety and operation decals and make sure they are
in place and are easy to read.

* For vehicles with cargo beds, remove all cargo (including accessories) before raising the bed or
servicing the vehicle. If the vehicle is equipped with a prop rod, ensure that it is securely engaged
while bed is raised. Do not close bed until all persons are clear of cargo bed area. Keep hands clear of
all crush areas. Do not drop cargo bed; lower gently and keep entire body clear. Failure to heed this
warning can result in serious personal injury or death.

* Only trained technicians should service or repair the vehicle. Anyone doing even simple repairs or
service should have knowledge and experience in electrical and mechanical repair. The appropriate
instructions must be used when performing maintenance, service, or accessory installation.

¢ To avoid unintentionally starting the vehicle, disconnect the battery and spark plug wire. See
Disconnecting the Battery-Gasoline Vehicles on page 1-3.

* Frame ground — Do not allow tools or other metal objects to contact frame when disconnecting battery
cables or other electrical wiring. Do not allow a positive wire to touch the vehicle frame, engine, or
any other metal component.

* Wear safety glasses or approved eye protection when servicing the vehicle. Wear a full face shield and
rubber gloves when working on or near batteries.

* Do not wear loose clothing or jewelry such as rings, watches, chains, etc., when servicing the vehicle.

WARNING CONTINUED ON NEXT PAGE
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SAFETY General Warnings

A WARNING

* Use insulated tools when working near batteries or electrical connections. Use extreme caution to
avoid shorting of components or wiring.

DISABLING THE VEHICLE

Engage park brake to lock wheels.

Turn the key switch OFF and remove the key.

Place the Forward/Reverse control in the NEUTRAL position.

In addition, chock the wheels if servicing or repairing the vehicle.

o Dd -~

DISCONNECTING THE BATTERY-GASOLINE VEHICLES

Disable the vehicle. See Disabling the Vehicle on page 1-3.

Remove positive terminal cover.

Disconnect the battery cables, negative () cable first, as shown (Figure 1-1).
Disconnect the spark plug wire(s) from the spark plug(s).

oD~

(Viewed from driver side of vehicle)

1. Remove positive terminal cover.

2. Remove negative battery cable.

3. Remove positive battery cable.
Connect battery cables in reverse order.
3167

Figure 1-1 Top-Post Battery- Battery Cable
Removal-Gasoline Vehicles

CONNECTING THE BATTERY-GASOLINE VEHICLES

Connect the battery cables, positive (+) cable first.

Tighten battery terminals to 41 in-lb (4.3 N-m).

Coat terminals with Battery Terminal Protector Spray to minimize corrosion.
Attach positive terminal cover.

Connect the spark plug wire(s) to the spark plug(s).

ok o=~
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General Warnings SAFETY

RECYCLING LEAD-ACID BATTERIES
A WARNING

* Lead-acid batteries contain lead (Pb), other metals, acids and other compounds. If improperly handled,
they can contaminate both water and soil, causing environmental damage and personal injury.

Lead-acid batteries are identified by the symbol shown below and should be properly recycled (Figure 1-2). They
cannot be disposed as municipal waste and must be collected separately. Responsibility for environmental protection
must be shared, not only by the manufacturers of the batteries, but by people who use the batteries as well. Please
contact your nearest Club Car dealer or distributor for information on how to properly recycle your batteries.

1403
Figure 1-2 Dispose of Lead-acid Batteries Properly
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SAFETY General Warnings

INTERNATIONAL SAFETY SYMBOLS ON BATTERIES

Anyone using, repairing, or servicing the vehicle must understand and heed the safety symbols on the vehicle battery

© @ ®¥® A A
5 6 ® ©

® ®

1. Shield eyes. 3. No smoking, no open flames, no sparks. 5. Battery acid hazard.

2. Read and follow operating instructions. 4. Keep away from children. 6. Explosive gas hazard.

Refer to General Warnings for more information.

1642
Figure 1-3 International Safety Symbols on Batteries
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SECTION 2 — VEHICLE SPECIFICATIONS

VEHICLE SPECIFICATIONS

NOTE: Engine horsepower and torque specifications are provided by the engine manufacturer. Actual horsepower
and torque in use may differ and are dependent on environmental conditions as well as maintenance

condition of the engine.

SPECIFICATIONS

CAFE EXPRESS

POWER SOURCE

GASOLINE

Engine: 4 cycle, OHC, 404 cc, 14.0 Horsepower (10.4 kW) rated engine @ 3600 RPM (per SAE J 1940),
single cylinder, air cooled, with splash lubrication system

Fuel system: Electronic fuel injection (EFI), high-pressure rotary fuel pump with 10 micron fuel filter

Battery: 12-volt, Top-Post Battery

Governor: Automatic ground speed sensing, internally geared in transaxle

Ignition: Digital CDI with electronic RPM limiter

Transaxle: Precision helical gears, forward/reverse with neutral position (11.47:1 forward; 15.63:1 reverse),
with optional limited slip differential

Electrical system: 12 volt, 525 CCA, 85 minute reserve capacity

Gasoline Vehicle Electrical Charging System:
23 amps at max. RPM.

Torque converter: Automatic, variable speed, dry type

STEERING/SUSPENSION/BRAKES

Steering: Self-adjusting rack and pinion

Suspension: Independent leaf spring with dual hydraulic shocks

Brakes: Mechanical brake cable system to manually-adjusted drum brakes on all four wheels. Park brake
is automatically released. Multi-latch ratchet and pawl.

BODY/CHASSIS

Frame/chassis: Twin |-Beam welded aluminum

Side and rear body: Aluminum

Front body: ArmorFlex®

Front body finish: Automotive-grade paint with clear-coat finish

Tires: 20 x 10 - 10 tubeless, 6-ply rated load range front and rear

DIMENSIONS/WEIGHT

Overall length: Standard configuration
Add for Heavy-Duty Bumper: 1.8 in (4.5 cm)

125.5 in (318.7 cm)

Overall width
with mirrors:

51.4 in (130.5 cm)
62.6 in (159.0 cm)

Overall height: at steering wheel

471 in (119.6 cm)

Overall height: with canopy

70.7 in (179.5 cm)

Wheelbase

78.1 in (198.3 cm)

Ground clearance

5.2 in (13.2 cm)

Front wheel tread

36.6 in (92.9 cm)
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Vehicle Specifications VEHICLE SPECIFICATIONS

SPECIFICATIONS CAFE EXPRESS
POWER SOURCE GASOLINE

Rear wheel tread 39.5 in (100.3 cm)
Weight: Standard gasoline vehicle with Cafe Express unit (dry fuel tank) 1147 Ib (520.2 kg)
Curb weight: 1175 Ib (532.9 kg)
Maximum forward speed 12 to 14 mph (19 to 23 km/h)
Outside clearance circle (diameter) 248.5 in (631.19 cm)
Turning radius (per SAE J 695) 119 in (302.2 cm)
Intersecting aisle clearance 52.5 in (133.3 cm)
Floorboard height 7.2 in (18.2 cm)

56.7 x 50.5 x 41.5 in

Load bed size: Cafe Express unit dimensions (144 x 128.2 x 105.4 cm)

Vehicle rated capacity: Level surface only 850 Ib (385.6 kg)

Standard seating capacity: (persons) 2

LIQUID CAPACITIES

Engine crankcase 40.5 fl-oz (1.2 L)
Transaxle 67.6 fl-oz (2 L)
Fuel tank 4.6 gallons (17.4 L)

TIRE PRESSURE

28 to 32 psig
(193 to 221 kPa)

Front and rear

NOISE AND VIBRATION

Drive-by noise level to operator 71.3 dBa

Test method: EN 12053:2001 Uncertainty: 2 dBa
Vibration at driver's seat 0.6 (m/s2)2

Test method: EN 13059:2002 Uncertainty: 0.18 (m/s2-)2
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SECTION 3 — GENERAL INFORMATION
A DANGER

¢ See General Warnings on page 1-1.

A WARNING

* See General Warnings on page 1-1.

Important features unique to the different models covered in this manual are highlighted. Club Car, LLC recommends
the owner/operator read and understand this manual and pay special attention to features specific to their vehicle(s).

Refer to the owner’s manual provided with the vehicle for information on the following topics:
+ Controls and Indicators
* Pre-Operation and Daily Safety Checklist
* Driving Instructions
» Bed Latch
* Prop Rod
* Loading and Unloading
» Towing with a Vehicle
» Transporting on a Trailer
+ Subsequent Owner Registration

« Warranties

MODEL IDENTIFICATION

The serial number of each vehicle is printed on a bar code decal mounted below the center dash panel (Example:
CC5819-123456) (Figure 3-1).

The two letters (1) at the beginning of the serial number indicate the vehicle model. The following four digits (2)

indicate the model year and production week during which the vehicle was built. The six digits (3) following the hyphen

represent the unique sequential number assigned to each vehicle built within a given model year. See following NOTE.
NOTE: Have the vehicle serial number available when ordering parts or making inquiries.

Build Code: The build code (4) is a five-digit number that appears on the vehicle serial number decal. The build code

exists to enable the user to identify the correct owner's manual for a vehicle. This owner's manual is valid for the build
code range indicated on the back cover of this owner's manual.
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Storage GENERAL INFORMATION

O @ 6

BC54679
ASSEMBLED IN USA

SERIAL NUMBER

CC5819-123456

2843

Figure 3-1 Serial Number Decal

STORAGE

See General Warnings on page 1-1.

A DANGER

Do not attempt to drain fuel when the engine is hot or while it is running.
Be sure to clean up any spilled gasoline before operating the vehicle.

Store fuel in an approved fuel container only. Store in a well-ventilated area away from sparks, open
flames, heaters, or heat sources.

Keep fuel out of the reach of children.

Do not siphon fuel from the vehicle.

A WARNING

Only trained technicians should service or repair the vehicle. Anyone doing even simple repairs or
service should have knowledge and experience in electrical and mechanical repair. The appropriate
instructions must be used when performing maintenance, service, or accessory installation.

Turn the key switch to the OFF position, remove the key, and leave the Forward/Reverse handle in
the NEUTRAL position during storage. This is to prevent unintentionally starting the vehicle or a
fire hazard.

Do not attempt to charge frozen batteries or batteries with bulged cases. Discard the battery. Frozen
batteries can explode.

A CAUTION

» Batteries in a low state of charge will freeze at low temperatures.
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GENERAL INFORMATION Storage

PREPARING THE GASOLINE VEHICLE FOR EXTENDED STORAGE

1. Unload the vehicle so that tires are supporting only the weight of the vehicle.

2. Store vehicle in a cool, dry place. This will minimize battery self-discharge. If the battery appears to be weak,
have it charged by a trained technician. Use an automotive-type 12-volt battery charger rated at 10 amps or less.

3. Seal the fuel tank.

3.1. Fill fuel tank, and, following manufacturer’s directions, add a commercially available fuel stabilizer (such
as Sta-Bil®).

3.2. Disconnect fuel vent line from fuel tank vent nipple.

3.3. Plug the fuel tank vent nipple so that it is air tight. We recommend using a slip-on vinyl cap.

NOTE: It is not necessary to drain the fuel line.

4. Disconnect battery and spark plug wire. See Disconnecting the Battery-Gasoline Vehicles on page 1-3.

5. Batteries should be clean and free of corrosion. Wash tops and terminals of batteries with a solution of baking
soda and water: use 1 cup (237 mL) baking soda per 1 gallon (3.8 L) of water. Rinse solution off batteries. Do
not allow this solution to enter the batteries. Let the terminals dry and then coat them with Battery Terminal
Protector Spray.

6. To protect the engine, remove spark plug and pour 0.5 fl-oz (14.2 mL) of SAE 10 weight oil into the engine
through the spark plug hole. Rotate engine crankshaft by hand several times and then install the spark plug and
tighten it to 20 ft-Ib (27 N-m).

7. Adjust tires to recommended tire pressure. See Vehicle Specifications on page 2-1.

8. Perform semiannual periodic lubrication. See Periodic Lubrication Schedule on page 10-6.

9. Thoroughly clean front body, rear body, seats, cargo bed, engine compartment, and underside of vehicle.
10. Thoroughly clean and wipe dry all storage compartments in the refreshment center.

11. Do not engage the park brake. Chock the wheels to prevent the vehicle from rolling.

RETURNING THE STORED GASOLINE VEHICLE TO SERVICE

1. Restore fuel system to operation.

1.1 Remove plug from the fuel tank vent .

1.2. Connect vent tube to fuel tank vent.

2. Connect battery and spark plug wire. See Connecting the Battery-Gasoline Vehicles on page 1-3.

3. Place the Forward/Reverse handle in the NEUTRAL position and the neutral lockout switch in the MAINTENANCE
position. Crank the engine until the engine starts. Turn the engine off and return the neutral lockout switch to the
OPERATE position. See following NOTE.

NOTE: Due to the oil added to the engine in preparation for storage, engine may smoke excessively for a short
time when it is run for the first time after storage.

4. Adjust tires to recommended tire pressure. See Vehicle Specifications on page 2-1.
5. Perform the Pre-Operation and Daily Safety Checklist on page 10-1 and the Performance Inspection on page 10-2.
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SECTION 4 — BODY AND TRIM
A DANGER

¢ See General Warnings on page 1-1.

A WARNING

¢ See General Warnings on page 1-1.

CLEANING THE VEHICLE

See General Warnings on page 1-1.

CAUTION

* Do not use detergents or cleaning solvents that contain ammonia, aromatic solvents, or alkali
materials on body panels or seats.

* Do not allow battery acid to drip on body panels. Battery acid will cause permanent damage. Wash
spilled battery acid from body panels immediately.

These vehicles are equipped with painted TPO front bodies and aluminum only rear bodies with black polypropylene
rear fender and tailskirt. The cargo beds are steel with aluminum sheet and Rhino Lining®.

The manufacturer does not recommend any type of pressure washing or steam cleaning. Such a process will
expose electrical components to moisture. Moisture entering electrical components can result in water damage and
subsequent component failure. Normal residential water pressure is adequate for exterior cleaning.

For regular cleaning, use commercially available automotive cleaning solutions with a sponge or soft cloth. The painted
finish is the same paint used in automotive applications. Automotive cleaning/polishing products are available at
automotive specialty and hardware stores.

Use non-abrasive wax products. Battery acid, fertilizers, tars, asphalt, creosote, paint, or chewing gum should be
removed immediately to prevent possible stains.

SEAT CLEANING

Clean seats regularly using the following guidelines:

Light Soiling — A solution of 10% liquid dish soap and warm water applied with a soft, damp cloth is recommended.
A soft bristle brush may be used if necessary. Wipe off any residue with a water dampened cloth. See following
NOTE.

NOTE: Dispose of waste water properly.

Difficult Stains — Dampen a soft, white cloth with a solution of 10% household bleach (sodium hypochlorite) and
90% water. Rub gently to remove stain, then rinse with a water dampened cloth to remove bleach concentration.

More Difficult Stains — Perform previous procedure using full-strength bleach, or allow bleach to puddle on
affected area for approximately 30 minutes. Rinse with a water dampened cloth to remove any remaining bleach
concentration. See following CAUTION.
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Front Body Repair BODY AND TRIM

CAUTION

* To prevent damage to the vehicle when removing difficult stains or heavy soiling, remove the seat
from the vehicle first.

FRONT BODY REPAIR

See General Warnings on page 1-1.

LIGHT SCRATCHES

1.
2.

Clean entire area to be repaired with clean, clear water.

Using 1200 grit sandpaper, water-sand entire area of scratch until original scratch is no longer visible, either with
finishing sander or wet sanding block. Be sure that sandpaper is centered on sanding pad. Continue to flush with
water while sanding, to increase sandpaper life and keep the sanded surface cool. Wipe repaired area dry and
visually inspect to be sure that the original scratch has completely disappeared.

Repeat step 2 using 1500 grit sandpaper until all 1200 grit scratches are removed paying close attention to edges.

Install a wool cutting pad (3M #5711 or equivalent) on buffer and spread approx 1/2 tsp. (2 mL) of compound
(3M #05955 or equivalent). Buff slowly and steadily over small area so as not to heat surface as this may cause
warping or melting of plastic. Buff sanded area until all sanding scratches have disappeared. Use as much buffing
compound as necessary to achieve this step. If at any time original scratches can be seen, repeat steps 2 and 3
as needed. When all 1500 grit scratches have disappeared, there will be a dull luster over entire area.

Install a foam polishing pad (3M #5725 or equivalent) on buffer and repeat step 4 using approx 1/2 tsp. (2 mL)
buffing compound (3M #5933 or equivalent). Buff compound off until scratches have disappeared. It may be
necessary to apply additional compound to achieve this. The result will be an almost-finished product with a
very high luster and very few buffer swirls.

Using a clean foam polishing pad (3M #5725 or equivalent) and finish glaze (3M #05937 or equivalent), apply a
slightly smaller amount of material than in steps 4 and 5 and buff to desired gloss.

Wipe clean with soft, clean cloth. Any dirt on cloth can mar surface.

ABRASIONS AND HAZE

Abrasions and haze can be greatly minimized by performing steps 5 through 7 above.

LARGE SCRATCHES AND ABRASIONS

Touch-up is not recommended. Replace the entire body part or have it repaired by a professional paint and body
repair shop with experience repairing bodies.

FRONT BODY

See General Warnings on page 1-1.

BRUSHGUARD REMOVAL

1.

Disconnect the batteries.
See Disconnecting the Battery-Gasoline Vehicles on page 1-3.
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BODY AND TRIM Front Body

2. Remove the bolts (1) (Figure 4-1, Page 4-3).
3.  Remove the screws (2) and washers (3).
4. Remove the brushguard (4).

BRUSHGUARD INSTALLATION

1. Position the brushguard (4) onto the vehicle (Figure 4-1, Page 4-3).
2. Install the washers (3), screws (2), and bolts (1). Tighten the bolts to 36 ft:lb (49 N-m). Tighten the screws to
25 ft:lb (34 N-m).

3. Connect the batteries.
See Connecting the Battery-Gasoline Vehicles on page 1-3.

Figure 4-1 Brushguard
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Front Body BODY AND TRIM

COWL REMOVAL

1. Park vehicle and chock tires.
2. Disconnect the batteries. See Disconnecting the Battery-Gasoline Vehicles on page 1-3.

3. The cowl is secured by tabs located behind the front fenders (2), and under the lip of the dash (1) (Figure 4-2,
Page 4-5).

4. Push down and rearward on front fenders to unsnap cowl in two locations.
5. Slide cowl forward until free, then lift out cowl.

COWL INSTALLATION

Slide bottom edges of cowl into grooves in front fenders.

Ensure the three tabs on cowl install under lip of dash (1) (Figure 4-2, Page 4-5).
Ensure sides of cowl (3) assemble between the two ribs on side of dash.

Ensure center tab on cowl assembles beneath the rib in the grille.

With fenders disengaged from the front bumper, press down on front fenders, line up cowl tabs and fully engage
snhap tabs.

Ensure front corners of cowl are engaged with front fender (2).
Engage the front fenders to the body clips under the front bumper.

ok o=

N o

NOTE: Ensure that cowl is fully engaged to prevent dislodging during use.

8. Connect the batteries. See Connecting the Battery-Gasoline Vehicles on page 1-3.
9. Remove tire chocks.
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BODY AND TRIM Front Body

2846
Figure 4-2 Front Cowl

GRILLE REMOVAL

Park vehicle and chock the tires.

Disconnect the batteries. See Disconnecting the Battery-Gasoline Vehicles on page 1-3.

Remove HD bumper (if equipped). See Brushguard Removal, Section 4, Page 4-2.

Remove cowl. See Cowl Removal on page 4-4.

Loosen and remove the two M6 self-tapping fasteners (1) at the top of grille (7). (Figure 4-3, Page 4-7).
Loosen and remove the two lower left and right side bolts (1 and 7) that attach the grille and plastic bumper (6).

Remove charger receptacle (if equipped) by removing the three screws that attach the receptacle or disconnect
connector (quick connect).

No o=
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Front Body BODY AND TRIM

GRILLE INSTALLATION

1. Connect the charger receptacle or connector (quick connect).
2. Install, but do not tighten upper M6 screws. (Do not tighten screws until plastic bumper is installed).

3. Lower grille holes are shared with the front bumper, ensure lower bumper screws are attached first then install
grille.

4. Line up upper and lower bolt holes.

Install and tighten upper bolts, then lower right and left side bolts. Tighten to 44 in-Ib (5 N-m).
6. Connect the batteries. See Connecting the Battery-Gasoline Vehicles on page 1-3.

o

Page 4-6 2019 Café Express Maintenance and Service Manual



BODY AND TRIM Front Body

2844
Figure 4-3 Front Grille, Bumper, and Side Fenders
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Front Body BODY AND TRIM

FRONT BUMPER AND SIDE FENDER REMOVAL

o0k wbdh =

N

Park the vehicle, chock tires.

Disconnect the batteries. See Disconnecting the Battery-Gasoline Vehicles on page 1-3.
Remove HD bumper, (if equipped). See Brushguard Removal on page 4-2.

Remove cowl. See Front Cowl on page 4-5.

Remove the grille. See Grille Removal on page 4-5.

Loosen and remove the two upper and lower bolts (7) that attach the bumper to the vehicle frame. Push down
and rearward on front fenders near the bumper (Figure 4-3, Page 4-7).

Remove front bumper (6).

Loosen and remove the inner screws, nuts, and spacers (1, 2, 3, and 4) that attach the side fender to the
frame (repeat procedure on opposite side).

Unsnap body clips and remove side fenders (5).

FRONT BUMPER AND SIDE FENDER INSTALLATION

DN~

© ® N>

Install side fenders (5) by snapping in body clips.
Install inner screws, nuts, and spacers (1, 2, 3, and 4) that attach the side fender to the frame.
Install front bumper (6).

Install the two upper and lower bolts (7) that attach the bumper to the vehicle frame. Push down and rearward on
front fenders near the bumper to install.

Install the grille. See Grille Installation, Section 4, Page 4-6.

Install the front cowl. See Cowl Installation, Section 4, Page 4-4.

Install HD bumper (if equipped). See Brushguard Installation, Section 4, Page 4-3.
Connect the batteries.See Connecting the Battery-Gasoline Vehicles on page 1-3.
Remove tire chocks.
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BODY AND TRIM Front Body

INSTRUMENT PANEL REMOVAL

oD~

Disconnect the batteries. See Disconnecting the Battery-Gasoline Vehicles on page 1-3.
Remove front cowl. See Cowl Removal, Section 4, Page 4-4.
From the inside of the dash, press upper snap tabs (1) of the instrument panel inward to release from dash.

Then push the instrument panel near the bottom (2) to pop out the lower body clips (be careful not to pry the
lower clips off).

Pull instrument panel out from the dash panel (2).

INSTRUMENT PANEL INSTALLATION

Place upper tab of instrument panel into slot (1).

Snap panel into dash while pushing in on the driver and passenger side tabs and sliding the top portion of the
panel into place.

Snap lower body clips in at each lower corner.
Connect the batteries. See Connecting the Battery-Gasoline Vehicles on page 1-3.

2946

Figure 4-4 Instrument Panel
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Front Body BODY AND TRIM

DASH REMOVAL

a bk DN~

Disconnect the batteries. See Disconnecting the Battery-Gasoline Vehicles on page 1-3.
Remove cowl. See Cowl Removal on page 4-4.

Remove steering wheel. See Steering Wheel Removal, Section 7, Page 7-1.

Disconnect instrument panel wiring.

Remove the bolts, and washers (5, 6, 7, 8, and 9) from the top, sides and bottom of the dash (10). (Figure
4-5, Page 4-11).

Remove dash assembly.

DASH INSTALLATION

o0k wh =

Install dash assembly.

Install the bolts, and washers (5, 6, 7, 8, and 9) to the top, sides and bottom of dash (10). (Figure 4-5, Page 4-11).
Connect instrument panel wiring.

Install steering wheel. See Steering Wheel Installation, Section 7, Page 7-2.

Install cowl. See Cowl Installation, Section 4, Page 4-4.

Connect the batteries. See Connecting the Battery-Gasoline Vehicles on page 1-3.
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BODY AND TRIM Front Body

2863
Figure 4-5 Dash Assembly
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Tilt Bed BODY AND TRIM

TILT BED

See General Warnings on page 1-1.

TILT BED REMOVAL

NOTE: This procedure requires two people.

A WARNING

* Remove all cargo before raising the bed or servicing the vehicle. If the vehicle is equipped with a prop
rod, ensure that it is securely engaged while bed is raised. Do not close bed until all persons are clear
of cargo bed area. Keep hands clear of all crush areas. Do not drop cargo bed; lower gently and keep
entire body clear. Failure to heed this warning could result in severe personal injury or death.

1. Raise bed and secure prop rod (9) in prop rod track (2). Hold bed securely in an upright position. Remove cotter
pin (11) and flat washer (17) from top end of prop rod where prop rod attaches to bed. Remove prop rod (9)
from bed and place prop rod between prop rod track (2) and rear body panel. Lower bed onto vehicle frame
(Figure 4-6, Page 4-13).

2.  Remove two lock nuts (8) from left and right hinge assemblies (C).

3. Apply slight upward pressure (by hand) on the rear of the bed to relieve pressure on the hinges, and remove the
hinge bolts (7) from the hinge assemblies.

4. Raise rear edge of bed approximately 6 inches (15.2 cm) and pull bed assembly toward rear of vehicle
approximately 3 inches (7.6 cm) to release bed latch assembly (A) from latch plate (B).

5. Lift bed from vehicle.

TILT BED INSTALLATION

NOTE: This procedure requires two people.

Lubricate the hinge bolts (7) with light motor oil prior to assembly.

1. Place bed on vehicle. Hold bed at a slight angle (front of bed lower than rear of bed) to vehicle and push front
edge of bed onto vehicle frame engaging bed latch assembly (A) with latch plates (B).

2. Install bolt (7) into each hinge assembly.
Install a nylon lock nut (8) on each bolt (7) and tighten to 15 ft-Ib (21 N-m).

4. Lift bed and insert the prop rod (9) in bed mounting hole. Install a 3/8-inch flat washer (17) and a new cotter pin
(11) on prop rod.

w
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BODY AND TRIM

Figure 4-6 Tilt Bed Mounting
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Tilt Bed BODY AND TRIM

BED LATCH ASSEMBLY REMOVAL

NOTE: This procedure requires the aid of an assistant.

1. Park the vehicle and chock the tires.
2. Disconnect the batteries. See Disconnecting the Battery-Gasoline Vehicles on page 1-3.
3. Raise bed and secure prop rod (9) in prop rod track (2) (Figure 4-6, Page 4-13). See following WARNING.

A WARNING

¢ Remove all cargo before raising the bed or servicing the vehicle. If the vehicle is equipped with a prop
rod, ensure that it is securely engaged while bed is raised. Do not close bed until all persons are clear
of cargo bed area. Keep hands clear of all crush areas. Do not drop cargo bed; lower gently and keep
entire body clear. Failure to heed this warning could result in severe personal injury or death.

4. Remove the four bolts (12) and lock nuts (7) that secure the bed latch (6) to the underside of the bed (Figure
4-7, Page 4-15).

5. Remove the bed latch (6) and springs (5).

BED LATCH ASSEMBLY INSTALLATION

1. Install bed latch (6) and springs (5).

NOTE: Latch assembly needs to sit open exactly as shown (Figure 4-7, Page 4-15).

2. Install the four bolts (12) and lock nuts (7) that secure the bed latch (6) to the underside of the bed. Tighten
to 70 to 80 in-lb (8 to 9 N-m).

3. Connect the batteries. See Connecting the Battery-Gasoline Vehicles on page 1-3.
4. Remove tire chocks.
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BODY AND TRIM Tilt Bed

2982
Figure 4-7 Bed Latch Assembly
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Rear Fenders and Tailskirt BODY AND TRIM

REAR FENDERS AND TAILSKIRT

See General Warnings on page 1-1.

REAR FENDER AND TAILSKIRT REMOVAL

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL and set the
park brake. Chock the wheels.

2. Disconnect the battery cables and either discharge the controller or disconnect the spark plug wire(s). See
Disconnecting the Battery-Gasoline Vehicles on page 1-3.

3.  Remove the tilt bed. See Tilt Bed Removal on page 4-12.
4. Disconnect the three taillight wires.

5. Using a 10 mm socket, remove the three fasteners (5) that attach the rear fender (4) to vehicle frame (Figure
4-8, Page 4-17).

6. Using a 10 mm socket, remove the two M6 screws (2) that attach the tailskirt (3) to the vehicle frame.
7. Remove fenders and tailskirt.

REAR FENDER AND TAILSKIRT INSTALLATION

1. Using a 10 mm socket, install the two screws (2) that attach the tailskirt (3) to the vehicle frame (Figure 4-8,
Page 4-17). Tighten to 44 in-Ib (5 N-m).

2. Using a 10 mm socket, install the three fasteners (5) that attach the rear fender (4) to the vehicle frame. Tighten
to 5in-Ib (0.56 N-m). Do not over torque.

Connect the taillight wires.

Install the two bolts and nuts that secure taillight to the rear fender.

Connect the three taillight wires.

Install the tilt bed. See Tilt Bed Installation on page 4-12.

Connect the batteries. See Connecting the Battery-Gasoline Vehicles on page 1-3.

No o ko
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BODY AND TRIM Rear Fenders and Tailskirt

2984
Figure 4-8 Rear Fender and Tailskirt

2019 Café Express Maintenance and Service Manual ~ Page 4-17



Electric Bed Lift BODY AND TRIM

ELECTRIC BED LIFT

2983
Figure 4-9 Electric Bed Lift
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BODY AND TRIM Electric Bed Lift

ELECTRIC BED LIFT REMOVAL

NOTE: For vehicles equipped with an electric bed lift.

o gk wh =

This procedure requires the aid of an assistant.

Disconnect the batteries. See Disconnecting the Battery-Gasoline Vehicles on page 1-3.

Raise the bed.

Disconnect actuator wires.

Remove actuator hardware that secures lift (7) (Figure 4-9, Page 4-18).

Lower the bed.

Remove the hex-head bolts, lock nuts, spacers and bushings (1, 2, 5, 6, 7, and 8) (Figure 4-10, Page 4-20).

ELECTRIC BED LIFT INSTALLATION

o0k wh =~

Install hex-head bolts, lock nuts, spacers and bushings (1, 2, 5, 6, 7, and 8) (Figure 4-10, Page 4-20).
Lift bed.

Install actuator hardware that secures lift (7) (Figure 4-9, Page 4-18).
Connect actuator wires.
Lower bed.

Connect the batteries. See Connecting the Battery-Gasoline Vehicles on page 1-3.
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Floor Mat BODY AND TRIM

2985
Figure 4-10 Electric Bed Mounting

FLOOR MAT

See General Warnings on page 1-1.

FLOOR MAT REMOVAL

1. Remove the brake and accelerator pedals. See Accelerator and Brake Pedal Group, Section 5, Page 5-1.
2. Remove the top edge of the floor mat from the overlapping flange under the dash.
3. Lift the mat from the vehicle.

FLOOR MAT INSTALLATION

1. Install mat into vehicle. Ensure mat is laying flat.
2. Install top edge of the floor mat into the overlapping flange under the dash.
3. Install the brake and accelerator pedals. See Accelerator and Brake Pedal Group, Section 5, Page 5-1.
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SECTION 5 — ACCELERATOR AND BRAKE PEDAL GROUP ﬂ
A DANGER

¢ See General Warnings on page 1-1.

A WARNING

¢ See General Warnings on page 1-1.

BRAKE PEDAL AND PARK BRAKE

BRAKE PEDAL REMOVAL (GAS AND ELECTRIC VEHICLES)

1. Disconnect the battery cables and either discharge the controller or disconnect the spark plug wire(s). See
Disconnecting the Battery-Gasoline Vehicles on page 1-3.

2. Place chocks under the rear wheels and lift the front end of the vehicle with a chain hoist or floor jack. Place
jack stands under the front cross tube of the vehicle frame and lower the vehicle onto the jack stands. See
following WARNING.

A WARNING

* Lift only one end of the vehicle at a time. Use a suitable lifting device (chain hoist or hydraulic floor
jack) with 1000 Ib (454 kg) minimum lifting capacity. Do not use lifting device to hold vehicle in raised
position. Use approved jack stands of proper weight capacity to support the vehicle and chock
the wheels that remain on the floor. When not performing a test or service procedure that requires
movement of the wheels, lock the brakes.

3. Remove the brake pedal assembly.

3.1. Disconnect the equalizer rod (5 and 6) from the pedal shaft by removing the clevis pin (7) and bow-tie
pin (4) (Figure 5-1, Page 5-2).
3.2. Remove the nuts (2), flat washers (10), bolts (11), and mounting blocks (3 and 8). If the mounting blocks

(3 and 8) show signs of excessive wear or are damaged, they must be replaced with new ones before
installing pedal assembly.

3.3. Remove the nut (12) and brake stop bumper (13) and lift pedal assembly (1) through the floorboard (Figure
5-2, Page 5-3).

BRAKE PEDAL INSTALLATION (GAS AND ELECTRIC VEHICLES)

1. From the top side of the floorboard, insert the brake pedal assembly (1) through the opening in the floor as shown
(Figure 5-2, Page 5-3) and install the brake pedal stop bumper (13) (Figure 5-1, Page 5-2) on the brake pedal
assembly, but do not tighten the jam nut (12) at this time.

2.  Secure the equalizer rod (5 and 6) to the brake pedal assembly (1) with clevis pin (7) and bow-tie pin (4) as shown.
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Brake Pedal and Park Brake ACCELERATOR AND BRAKE PEDAL GROUP

3207
Figure 5-1 Brake and Park Brake Pedal Assembly and Mounting
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ACCELERATOR AND BRAKE PEDAL GROUP Brake Pedal and Park Brake

2999
Figure 5-2 Brake Pedal Weldment Through Floor

3. Position and attach brake pedal assembly, mounting blocks (3 and 8), and washers (10) to vehicle frame as
shown. Tighten the bolts (11) and nuts to 95 in-Ib (10.7 N-m). Figure 5-1, Page 5-2.

4. Tighten the nut (2) on the equalizer rod (1) so that brake pedal free-play is from 1/4 inch to 1/2 inch (6 mm to 13
mm) (Figure 5-3, Page 5-3). See following NOTE.

NOTE: Brake pedal free-play is the distance the brake pedal can be pressed before the brake actuator arm moves.

5. Tighten the jam nut (3) while holding the adjustment nut (2) in the correct position.

6. Adjust the pedal group. Refer to the appropriate adjustment procedure:
— For gasoline vehicles, see Pedal Group Adjustment on page 5-7.

Dimension A: 1/4 inch to 1/2 inch (6 mm to 13 mm)
Note: Equalizer bracket may be inverted on some vehicles.

1369
Figure 5-3 Brake Pedal Free-Play Adjustment
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Brake Pedal and Park Brake ACCELERATOR AND BRAKE PEDAL GROUP

PARK BRAKE REMOVAL

1. Disconnect the battery cables and either discharge the controller or disconnect the spark plug wire(s). See
Disconnecting the Battery-Gasoline Vehicles on page 1-3.

2. Place chocks under the rear wheels and lift the front end of the vehicle with a chain hoist or floor jack. Place
jack stands under the front cross tube of the vehicle frame and lower the vehicle onto the jack stands. See
following WARNING.

A WARNING

» Lift only one end of the vehicle at a time. Use a suitable lifting device (chain hoist or hydraulic floor
jack) with 1000 Ib (454 kg) minimum lifting capacity. Do not use lifting device to hold vehicle in raised
position. Use approved jack stands of proper weight capacity to support the vehicle and chock
the wheels that remain on the floor. When not performing a test or service procedure that requires
movement of the wheels, lock the brakes.

3. Remove the park brake assembly.

3.1. To remove the park brake rod and pawl assembly (17 through 20), remove the push nut (19) and disconnect
the ball joint sleeve (21) from the park brake pedal (1) (Figure 5-4, Page 5-4). See following NOTE.

NOTE: New push nuts (19) and (32) must be used when reassembling the park brake.

3.2. To remove the park brake pedal (1), remove the push retainer nut (32), disconnect the torsion spring (22)
and slide the pedal off of the shaft. See preceding NOTE.
3.3. Inspect all parts for wear and damage and replace as necessary.

A. Hook one end of spring (20) on park brake weldment.

B. Lift other end of spring (20) up and over brake weldment by prying
down on shaft with small screwdriver.

C. Shaft

Figure 5-4 Park Brake Assembly Figure 5-5 Torsion Spring Installation

PARK BRAKE INSTALLATION

1. From the bottom side of the floorboard, insert the park brake rod (17) through the brake pedal assembly opening.
Then install the park brake pawl (35) onto the shaft on the brake pedal assembly (10) and also insert the park
brake rod (17) into the park brake pawl (Figure 5-4, Page 5-4).

2. Install the push nut (19) on to the park brake pawl shaft.
3. Install the spacer (23) and torsion spring (22) on the park brake pedal shaft on the brake pedal assembly.

Page 5-4 2019 Café Express Maintenance and Service Manual



ACCELERATOR AND BRAKE PEDAL GROUP Accelerator Pedal

4. Install the two bushings (30) in the park brake pedal and position the park brake pedal on the shaft on the brake
pedal assembly weldment (10). Then attach the ends of the torsion spring to the park brake pedal and to the
brake pedal weldment as shown (Figure 5-5, Page 5-4).

5. Install the push nut (32) on the park brake pedal shaft (Figure 5-4, Page 5-4).
6. Connect park brake rod (17) with ball joint (21) to the ball stud on the park brake pedal assembly.

7. Adjust park brake ratchet/pawl gap and pawl engagement. Refer to the appropriate adjustment procedure:
— For gasoline vehicles, see Pedal Group Adjustment on page 5-7.

ACCELERATOR PEDAL

See General Warnings on page 1-1.

ACCELERATOR PEDAL REMOVAL - GASOLINE VEHICLES

1. Disconnect battery and spark plug wire(s). See Disconnecting the Battery-Gasoline Vehicles on page 1-3.

2. Place chocks under the rear wheels and lift the front end of the vehicle with a chain hoist or floor jack. Place
jack stands under the front cross tube of the vehicle frame and lower the vehicle onto the jack stands. See
following WARNING.

A WARNING

» Lift only one end of the vehicle at a time. Use a suitable lifting device (chain hoist or hydraulic floor
jack) with 1000 Ib (454 kg) minimum lifting capacity. Do not use lifting device to hold vehicle in raised
position. Use approved jack stands of proper weight capacity to support the vehicle and chock
the wheels that remain on the floor. When not performing a test or service procedure that requires
movement of the wheels, lock the brakes.

3. Disconnect the accelerator rod assembly (17, 24, and 25) (Figure 5-6, Page 5-6) at the front and rear ball studs
and remove it from the vehicle.

4. Use a 9/16-inch (14 mm) socket and 9/16-inch (14 mm) wrench to remove the nut (7), two washers (5), and bolt
(4) securing the accelerator pedal (1) to the pivot rod (6).

Remove the nut (10) and ball stud (8) from the accelerator pivot rod assembly (6).
Slide the spring retainer (11) off of the accelerator pivot rod.
Inspect the pivot support bearing (9) for wear and replace if necessary.

Use a marker to mark the position of the park brake ratchet (23) on the accelerator pivot rod (6). See following
NOTE.

I Y

NOTE: Failure to mark position of the ratchet could cause it to be reinstalled improperly, resulting in improper
adjustment and possible failure of the park brake.

9. Remove the lock nut (26) from the accelerator pivot rod (Figure 5-6, Page 5-6).

10. Press the brake pedal slightly and slide the park brake ratchet (23) toward the end of the accelerator pivot rod.
Rotate the ratchet and remove it from the pivot rod.

11. Remove the pivot rod (6) and spacer (20) from the accelerator pivot rod supports (21).

12. Inspect the accelerator pivot rod supports (21) for wear and damage and replace if necessary. If the pivot
rod supports do not require replacement, loosen, but do not remove, the four bolts (22) and lock nuts (18) to
make installation of the pivot rod easier.

13. Remove the accelerator pedal (1) from the vehicle.
14. Inspect all parts for wear and damage. Replace as necessary.
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Accelerator Pedal ACCELERATOR AND BRAKE PEDAL GROUP
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Figure 5-6 Accelerator Pedal — Gasoline Vehicles

ACCELERATOR PEDAL INSTALLATION — GASOLINE VEHICLES

1.  If the accelerator pivot rod supports were replaced, position the supports (21) on the vehicle frame and install the
four bolts (22), flat washers (19), and lock nuts (18). Finger-tighten nuts at this time (Figure 5-6, Page 5-6).

2. Insert the lower end of the accelerator pedal (1) through the floorboard and install the accelerator pivot rod (6)
through the uppermost hole in the pedal.

3. Install the plastic spacer (20) on the pivot rod (6).
4. Insert the pivot rod through the pivot rod supports on the vehicle frame.
5.  Tighten the four bolts (22) attaching the pivot rod supports to the frame to 75 in-Ib (8.5 N-m).
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ACCELERATOR AND BRAKE PEDAL GROUP Pedal Group Adjustment

Install the bolt (4), two washers (5), and a new lock nut (7) through the lower hole in the pedal and through the
Install the ball stud (8) through the pivot rod. Install the bearing (9) and spring retainer (11) onto the ball stud.

Press the brake pedal slightly, and with the park brake ratchet oriented so that the tip of the ratchet is pointed
toward the rear of vehicle, slide the ratchet onto the pivot rod (do not slide the ratchet onto the pivot rod splines).
Release the brake pedal and allow the ratchet to rotate until its tip is pointed downward (Figure 5-7, Page

Rotate the ratchet clockwise until it touches the park brake pawl, then slide the ratchet onto the splines of the
pivot rod (it may be necessary to push the pivot rod toward the driver side of the vehicle to make the splines
accessible). The ratchet may have to be rotated counterclockwise slightly to align the splines.

Install the nylon lock nut (26) on the pivot rod and tighten the nut to 18 ft-Ib (24 N-m) (Figure 5-6, Page 5-6).

6.
pivot rod. Finger-tighten nut at this time.
7.
Secure these parts with the nut (10). Tighten the nut to 50 in-lb (5.7 N-m).
8.
5-7). The ratchet should now rotate freely on the rod.
Figure 5-7 Ratchet Installation
9.
10.
11. Install the accelerator rod assembly (17, 24, and 25).
12,

Adjust the accelerator pedal height and accelerator rod. See Pedal Group Adjustment on page 5-7.

PEDAL GROUP ADJUSTMENT

See General Warnings on page 1-1.

1.
2.

21.

2.2.

Disconnect battery and spark plug wire(s). See Disconnecting the Battery-Gasoline Vehicles on page 1-3.

Adjust brake pedal height.

Chock wheels and release park brake. Lift rear of vehicle and place jack stands under the axle tubes
to support the vehicle.

To provide slack in the brake cables, loosen the equalizer retaining nuts (1) on the equalizer rod (2) (Figure
5-8, Page 5-8).
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Pedal Group Adjustment

ACCELERATOR AND BRAKE PEDAL GROUP

Figure 5-8 Loosen Rear Brake Equalizer Rod Nuts

2.3. Loosen the brake stop jam nut (31), then relieve pedal pressure on the stop by pushing down slightly on the
pedal. Next, adjust the brake stop bumper (22) up or down (Figure 5-9, Page 5-8). Adjusting the bumper
upward decreases distance between pedal and floorboard. Adjusting the bumper downward increases
distance between pedal and floorboard. Proper brake pedal height is 6 inches (15.2 cm) (Figure 5-10,
Page 5-8).

2.4,

Tighten the jam nut (31) to 8 ft:Ib (9.5 N-m) (Figure 5-9, Page 5-8).

Correct pedal position is 6 inches (15.2 cm) from floormat to back of
brake pedal.

Figure 5-9 Brake Pedal Height Adjustment Figure 5-10 Brake Pedal Height Measurement

3. Adjust brake pedal free play. See following NOTE.

NOTE: Brake pedal free play is the distance the brake pedal can be pressed before the brake actuator arm (at the
brake cluster) moves.

3.1. Measure perpendicularly from the floorboard to the back of the brake pedal, then press the brake pedal
and measure the distance that the pedal moves before all of the slack is taken out of the brake cables
(Figure 5-10, Page 5-8).

Page 5-8
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3.2.

3.3.
4.
4.1.

4.2.

Tighten the nut (2) on the equalizer rod (1) so that the brake pedal free play is 1/4 to 1/2 inch (6 mm to 13
mm) (Figure 5-3, Page 5-3).

Tighten the jam nut (3) while holding the adjustment nut (2) in the correct position.
Adjust park brake ratchet/pawl gap and pawl engagement.

Inspect the park brake pawl and ratchet for excessive wear, grooves, cracks, or chips. If either the pawl or
ratchet is damaged, both must be replaced.

Adjust retaining nut (7) on spring support rod until there is a 0.060 inch (1.5 mm) gap between the pawl
and the tips of the ratchet teeth. Use a feeler gauge to verify the gap (Figure 5-11, Page 5-9). The gap
should be consistent through range of pawl movement. If the gap is not consistent, loosen the four bolts (6)
securing the accelerator pivot rod supports and adjust the supports. If the gap becomes smaller as the park
brake pedal is pressed, move the pivot rod supports slightly rearward until the gap is consistent. If the gap

becomes larger as the park brake pedal is pressed, move the pivot rod supports slightly forward until gap
is consistent. See following NOTE.

NOTE: The accelerator rod must also be checked if the ratchet/pawl gap is adjusted. See step 6.

The accelerator rod must be disconnected before proceeding to the next step.

C. Bottom View
D. Cutaway Side View

0.060 inch
(1.5 mm)

4.3.

4.4.

Figure 5-11 Park Brake Ratchet/Pawl Gap Adjustment

With the park brake unlocked, measure and note the distance from the top of the accelerator pedal to the
floorboard, then lock the park brake (Figure 5-12, Page 5-10).

With the park brake locked, make sure at least 75% of ratchet tooth length engages the pawl! (Figure 5-13,
Page 5-10). Tooth engagement should be between the two lines marked on the pawl.
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1. Locked Position
2. Ratchet (B) Tooth Length
3. Make sure pawl (A) engages at least 75% of ratchet tooth length (B).

Figure 5-12 Accelerator Pedal Height Measurement Figure 5-13 Ratchet/Pawl Tooth Engagement

4.5.

4.6.

4.7.
4.8.

With park brake still locked, measure the distance from the top of accelerator pedal to floorboard. If the
measurement has changed, ratchet tooth engagement is too deep and must be adjusted.

If ratchet/pawl engagement must be adjusted, disconnect the ball joint at the top of the brake rod and rotate

the ball joint sleeve clockwise to increase engagement or counterclockwise to decrease engagement.
Reconnect ball joint (Figure 5-14, Page 5-10).

If the accelerator push rod was disconnected from the accelerator pedal, reconnect it.
Check for proper brake operation prior to driving the vehicle.

1. 1/2-Inch Socket
2. 1/2-Inch Wrench

Figure 5-14 Brake Rod Adjustment Figure 5-15 Accelerator Pedal Height Adjustment

5. Adjust accelerator pedal height.

5.1.

Page 5-10

Loosen the nut and bolt (Figure 5-15, Page 5-10) securing the accelerator pedal to the pivot plate. Clamp
the accelerator pedal adjustment tool to the accelerator pedal, with the end marked accelerator pedal height
closest to the floorboard. Press the accelerator pedal until the end of the tool rests against the floorboard;
pedal height should be 5-5/8 inches (14.3 cm). Use a rubber strap to hold pedal in position against the
floorboard and then tighten nut to 26 ft:Ib (35.3 N-m) (Figure 5-16, Page 5-11).
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1. Accelerator Pedal Adjustment Tool
2. Rubber Strap

Figure 5-16 Accelerator Pedal Height Adjustment

6. Adjust the accelerator rod. See following DANGER.

A DANGER

* Before servicing, turn the key switch to the OFF position and place the Forward/Reverse handle in
the NEUTRAL position.

* To prevent accidentally starting the vehicle, disconnect the battery cables as instructed. See

Disconnecting the Battery-Gasoline Vehicles on page 1-3.
This will prevent the possibility of the vehicle running over you when you are adjusting the accelerator

rod.
6.1. Remove the electrical box screw and cover. See preceding DANGER.
6.2. Loosen the jam nuts (25) and disconnect the accelerator rod (17) at the accelerator pedal (Figure 5-6,

Page 5-6). Adjust the length of the rod to obtain an accelerator cable cam position of 14° as shown
(Figure 5-17, Page 5-12). See following CAUTION.
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Top View of the Electrical Component Box

1344
Figure 5-17 Accelerator Cable

A CAUTION

* After accelerator rod adjustment, make sure that approximately the same number of threads are
exposed at each end of the accelerator rod.

If the lever on the limit switch in the electrical box is bent, replace the limit switch.

* When loosening jam nuts on the accelerator rod with one end disconnected, hold the disconnected
accelerator rod with locking pliers.

When tightening jam nuts on the accelerator rod, hold the disconnected ball joint with locking pliers.

6.3. Reconnect the accelerator rod at the accelerator pedal.

6.4. Before tightening jam nuts on accelerator rod, set park brake to first ratchet and pawl position. Press
accelerator pedal and make sure the following events occur in the exact order shown:

EVENT APPROXIMATE PEDAL TRAVEL
Park brake release 2° to 4°
Solenoid activation 4° to 8°
Carburetor throttle actuation 8° to 12°
6.5. If the events above occur as they should, hold the ball joint at each end of the accelerator rod with pliers
and tighten the accelerator rod jam nut against it.
6.6. Ensure that the events occur as described in the table above. See following NOTE.

NOTE: After the pedal group and accelerator rod are adjusted, the final governed engine RPM should be set. See
Engine RPM Adjustment, Section 14, Page 14-10.

6.7. Install the electrical box cover and screw.
6.8. Adjust the brakes. See Brake Adjustment, Section 6, Page 6-7.
6.9. Connect the battery cables. See Connecting the Battery-Gasoline Vehicles on page 1-3.
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SECTION 6 — WHEEL BRAKE ASSEMBLIES
A DANGER

¢ See General Warnings on page 1-1.

A WARNING

* See General Warnings on page 1-1.
Asbestos Dust Warning

* Some aftermarket brake shoes contain asbestos fiber, and asbestos dust is created when these brake
mechanisms are handled. Wear approved eye and respiratory protection when disassembling and
cleaning brake mechanisms. Inhalation of asbestos could result in severe personal injury or death. Do
not use compressed air or aerosol sprays to clean the brake mechanism. Clean brake mechanism
using the negative pressure enclosure/hepa vacuum system or low pressure/wet cleaning method per
OSHA/29 CFR - 1910.1001.

GENERAL INFORMATION

The vehicles covered in this manual are equipped with a mechanical brake cable system to manually-adjusted drum
brakes on all four wheels. See Section 2 — Vehicle Specifications.

BRAKE SHOE REMOVAL

See General Warnings on page 1-1. See also Asbestos Dust Warning on page 6-1.

1. To remove rear brake shoes, place chocks at the front wheels, loosen the rear wheel lug nuts, and lift the rear of
the vehicle with a chain hoist or floor jack. Place jack stands under the axle tubes to support the vehicle.

2. Release park brake if latched and loosen equalizer retaining nuts (1) on equalizer rod (2) to slightly loosen brake
cable (Figure 6-1, Page 6-2).

3. Remove the rear wheels and brake drums. If the brake drums were easily removed, proceed to remove axle (for
electric vehicles only) or remove wheel hub (for gasoline vehicles only). See following CAUTION and NOTE.

A CAUTION

¢ Worn or damaged brake drums cannot be machined to refinish them. Replace as necessary.

4. Removing brake drums with badly worn brake shoes.

4.1. On the back of each brake cluster assembly, locate the heads of two brake shoe retainer pins. It may be
necessary to remove sealant material around the head of each pin.
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WHEEL BRAKE ASSEMBLIES

_—BRAKE

DRUM

TWO BRAKE SHOE
RETAINER PIN

AXLE TUBE _/
1/2 INCH X 5/8 INCH COLD CHISEL

2814 2834a
Figure 6-1 Loosen Equalizer Nut Figure 6-2 Shoe Retainer Pins

4.2. Insert a 1/2 inch x 5/8 inch cold chisel (1) under the head (2) of each pin and shear them off as illustrated
(Figure 6-2, Page 6-2). This will release the shoes from the backing plate, allowing them to pivot away
from the inside of the brake drum (3), which should then allow the brake drum to be pulled free. After
completing step 6, skip step 7. See following NOTE.

NOTE: Although step 6 allows easier access to the brake shoes, it is not imperative to do so in order to remove
the brake shoes.

5. For gasoline vehicles: Remove the wheel hub assembly. See Rear Hub Removal, Section 17, Page 17-4.

6. Using needle nose pliers, turn the clip retainer pin (1) 90° to remove the shoe retainer clip (2). (Figure 6-3)
See following CAUTION.

A CAUTION

* The brake shoes are under spring pressure and can release suddenly when brake shoe retainers are
removed.

7. Grasp both brake shoes and pull them, together with the springs, out of the brake assembly as shown.
(Figure 6-4)
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2824

2825
Figure 6-3 Rotate Clip Retainer Figure 6-4 Remove Shoes

BRAKE ASSEMBLY CLEANING

See General Warnings on page 1-1. See also Asbestos Dust Warning on page 6-1.

1.

Carefully clean the brake backing plate and all mechanical components.

2. Remove the rubber boot from backing plate and wipe with a clean damp cloth.

3. Lubricate the slide (1) and slide plate (2) with dry moly lubricant on both sides of the backing plate (Figure 6-5,
Page 6-3). After lubricating, work slide back and forth against backing plate to ensure that it slides smoothly and
easily. Install rubber boot onto backing plate. Reinstall rubber boot onto backing plate. See following WARNING

A WARNING
* Apply grease carefully when performing the following steps. Do not allow any grease to get onto the
friction surfaces of the brake shoe pads or the brake drum. Failure to heed this warning could cause
diminished brake performance, possibly resulting in property damage or severe personal injury.
A / //
/ v \\(KJ
0 & 74
N 50
\ U
o=
2816

Figure 6-5 Lubricate Slide
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n Brake Assembly Cleaning WHEEL BRAKE ASSEMBLIES

4. Use a small brush to carefully apply a light coat of white lithium NLGI #2 grease (Dow Corning® BR2-Plus or
equivalent) on each of the six raised bosses on brake backing plate (Figure 6-6). See preceding WARNING.

BOSSES

2817
Figure 6-6 Lubricate Raised Bosses

5. Use a small brush to carefully apply a light coat of white lithium NLGI #2 grease (Dow Corning BR2-Plus or
equivalent) to each end of both brake shoes and into the slots in the brake shoe mounting block as shown
(Figure 6-7, Page 6-4). See preceding WARNING.

2819
Figure 6-7 Lubricate Shoes
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6. Use a small brush to carefully apply a light coat of white lithium NLGI #2 grease (Dow Corning BR2-Plus or
equivalent) to the brake actuator assembly as shown (Figure 6-8, Page 6-5). See preceding WARNING.

2799
Figure 6-8 Lubricate Actuator
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n Brake Shoe Installation WHEEL BRAKE ASSEMBLIES

BRAKE SHOE INSTALLATION

See General Warnings on page 1-1. See also Asbestos Dust Warning on page 6-1.

NOTE: Components of the front wheel brake assembly are identical to the rear wheel manually-adjusted brake
assembly. The front brake assembly is rotated 90° (when compared to the rear brake assembly) so the
adjusting bolt on each assembly is oriented to the rear of the vehicle rather than at the top of the assembly
(Figure 6-21, Page 6-15).

1. Position one shoe in the slots in the mounting block anchor piston and brake actuator (Figure 6-12, Page
6-7). See following WARNING.

A WARNING

* When installing brake shoes, the shoes must be oriented with tips stamped J10 inserted into the
mounting block anchor piston slots rather than into the brake actuator slots (Figure 6-12, Page 6-7).
Incorrectly installed brake shoes will be too tight and make adjustment of the brake impossible.

2. Install the shoe retainer clip, using pliers to compress the clip (1) while turning the retainer pin (2) into position
(Figure 6-10, Page 6-6).

3. Attach the springs (with hooks pointing outwards) onto the trailing shoe already installed. Then hold the leading
shoe next to the trailing shoe, correctly oriented, and attach the springs to it (Figure 6-11, Page 6-7).

NOTE: With brake shoe tips marked J10 oriented to the mounting block, the stamping will be visible on one shoe only.
The other J10 stamping will be facing the backing plate and will not be visible.

[~ J10 STAMPING
ON SHOE

2807 644
Figure 6-9 Position Shoes Figure 6-10 Retainer Clip

4. While maintaining spring attachment on both shoes, position tips of the second shoe (1) in the mounting slots and
then push shoe into place. Hold shoe in position and install retaining clip.

5. After the shoes are installed, move them together up and down and side to side to make sure that they will easily
slide approximately 1/4 inch to 3/8 inch (6.3 mm to 9.5 mm) without binding. Make sure the shoes are positioned
vertically so the tips of the shoes are positioned flush with the top surface of the shoe mounting blocks as shown
in (Figure 6-11, Page 6-7). See following CAUTION.
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2808 2800
Figure 6-11 Insert Shoes Figure 6-12 Position Shoes

CAUTION

¢ Clean any residual oil from the exposed end of the axle shaft and from the oil seal area prior to
installing the axle shaft.

6. For electric vehicles: Install the axle shaft.
For gasoline vehicles: Install the wheel hub assembly. See Rear Hub Installation, Section 17, Page 17-4.

7. Install the brake drum and make sure that it is properly seated. See following NOTE.
NOTE: If drum installation is difficult, the brake shoes may need to be adjusted vertically in the mounting slots.

8.  After the drum is installed, make sure the axle and drum turn freely.

BRAKE ADJUSTMENT

See General Warnings on page 1-1. See also Asbestos Dust Warning on page 6-1.

CAUTION

— Pedal group adjustment must be within specifications prior to beginning brake adjustment. Perform
the appropriate pedal group adjustment.

— For gasoline vehicles, refer to Pedal Group Adjustment on page 5-7.

NOTE: All brake cluster components must be clean, lubricated, and in good working condition prior to beginning
brake adjustment.

All wheels must be installed on the vehicle and lug nuts tightened to 65 ft-1b (88 N-m).

BRAKE CLUSTER ADJUSTMENT

1.  Chock the wheels.
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2. To provide slack in the brake cables, loosen the equalizer retaining nuts (1 and 5) on the equalizer rod (2)
(Figure 6-13, Page 6-8).

3. Loosen the front brake equalizer rod (Figure 6-14, Page 6-8).

(C_F—
Q ®\3 @JEL
o |l =

2801 2802
Figure 6-13 Rear Equalizer Adjustment Figure 6-14 Front Equalizer Adjustment

4. Remove the dust cover (4) on the left and right rear brake cluster assemblies (Figure 6-15, Page 6-8).

0 Q.

2804 2803
Figure 6-15 Rear Brake Adjustment Bolt Figure 6-16 Front Brake Adjustment Bolt

5. Use a torque wrench and a 7 mm 8—point socket or Club Car brake adjustment tool to turn the brake adjustment
bolt (5) on each brake clockwise until it is tightened to 15 ft:Ib (20.3 N-m) then back off 5 clicks. See following
NOTE.

NOTE: If a wheel can still be turned by hand after step 4, inspect the brake clusters and clean and/or replace all
parts that do not work properly.

6. Repeat procedure at front brake clusters.
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2903
Figure 6-18 Rear Manually-Adjusted Brake Assembly

BRAKE CABLE EQUALIZATION

1.  Set park brake in the third tooth of the ratchet. Place a wedge between the park brake pedal and brake pedal to
prevent the park brake from disengaging while equalizing the brake cables (Figure 6-19, Page 6-11).
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2809
Figure 6-19 Set Park Brake and Insert Wedge

2. Equalize the brake cables.

2.1. Tighten the nylon lock nut (6) on the front equalizer rod (2) to 35 in-Ib (4 N-m) (Figure 6-14, Page 6-8).

2.2. Tighten the jam nut (5) on the rear equalizer rod (2) clockwise to 35 in‘lb (4 N-m) (Figure 6-13, Page 6-8).

2.3. Repeat steps 3 and 4 until the nuts remain on the torque setting.

24. Hold the lock nut (6) on the front equalizer rod (2) in place with a wrench and tighten the jam nut (1) to 13
ft:lb (17.6 N-m) (Figure 6-14, Page 6-8).

2.5. Hold the jam nut (5) on the rear equalizer rod (2) in place with a wrench and tighten the lock nut (1) to 13
ft:lb (17.6 N-m) (Figure 6-13, Page 6-8). See following CAUTION.

CAUTION

¢ If the brake pedal return spring (6) was disconnected while equalizing the brake cables, be sure to
reconnect it before proceeding (Figure 6-13, Page 6-8).

FINAL BRAKE CLUSTER ADJUSTMENT

1. To adjust the brake shoes, turn the adjustment bolt counterclockwise five clicks.
2. Repeat step 1 at other brake cluster(s).

3. Install the rubber dust covers (4) over the brake adjustment bolts (5) (Figure 6-15, Page 6-8) and (Figure
6-16, Page 6-8).

4. Carefully support the vehicle with the lifting device, remove jack stands and lower the vehicle to the ground.

TEST DRIVE VEHICLE

1. With the vehicle on a level surface, release the park brake and push the vehicle by hand. if brake drag exists,
readjust cable tension and brakes. See Brake Cable Equalization on page 6-10. See Final Brake Cluster
Adjustment on page 6-11.

2. Pedal free play should be less than 1 inch (2.5 cm). If free play exceeds 1 inch (2.5 cm), check pedal group
adjustment, and readjust cable tension and brakes. See Brake Cable Equalization on page 6-10. See Final
Brake Cluster Adjustment on page 6-11. See following NOTE.

NOTE: Brake pedal free play is the distance the brake pedal can be pressed before the brake actuator arm (at the
brake cluster) moves.
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Test drive vehicle. Be sure the brakes function properly. When brake pedal is fully pressed under moderate
pressure, it should not go more than halfway to floor, and the vehicle should come to a smooth, straight stop. If
the brake pedal goes more than halfway to the floor, or if the vehicle swerves or fails to stop, check pedal group
adjustment, and readjust cable tension and brakes. See Brake Cable Equalization on page 6-10. See Final
Brake Cluster Adjustment on page 6-11. Brake adjustment must be maintained so the brake pedal cannot be
pressed to the floor under any circumstance.

BRAKE CLUSTER REMOVAL AND INSTALLATION

See General Warnings on page 1-1. See also Asbestos Dust Warning on page 6-1.

FRONT BRAKE CLUSTER REMOVAL

1.

w

© NG A

Place chocks at rear wheels, loosen lug nuts on front wheels, and lift the front of the vehicle with a chain hoist or
floor jack. Place jack stands under the round tube crossmember of the frame to support vehicle.

Release park brake.

Loosen the equalizer retaining nuts (1 and 6) on the front equalizer rod (2) to slightly loosen the brake cable
(Figure 6-14, Page 6-8).

Remove the front wheels and then the brake drums.

Remove bow-tie pin (17) and clevis pin (16) from brake cable (Figure 6-21, Page 6-15) (Figure 6-20, Page 6-13).
Remove dust cap (6) on hub and bearing assembly.

Remove cotter pin (5) and hex nut (7) from spindle shaft (Figure 6-20, Page 6-13).

Remove hub and bearing assembly from spindle shaft. Remove four bolts (22), cone washers (21), lockwashers
(20), and hex nuts (19) that mount the brake cluster to the spindle (Figure 6-21, Page 6-15).

Remove brake cluster assembly from spindle.

FRONT BRAKE CLUSTER INSTALLATION

1.

2.

Install in reverse order of removal. Use bolts (22), cone washers (21), lock washers (20), and hex nuts (19) to
mount brake cluster (Figure 6-21, Page 6-15).

Tighten bolts to 30 ft:lb (41 N-m). Adjust brakes as previously described in this section. Use new bow-tie pins
when reconnecting brake cables.
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2810
Figure 6-20 Front Spindle Assembly
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REAR BRAKE CLUSTER REMOVAL

1.

2.

3.

Place chocks at the front wheels, loosen the lug nuts on the rear wheels and lift the rear of the vehicle with a
chain hoist or floor jack. Place jack stands under the axle tubes to support the vehicle.

Release park brake and loosen equalizer retaining nuts (1 and 5) on equalizer rod (2) to slightly loosen brake
cable (Figure 6-13, Page 6-8).

Remove the rear wheels and then the brake drums. See following NOTE.

NOTE: When servicing vehicles with brake drums that cannot be removed by normal methods, perform step 4 of

o

Brake Shoe Removal on page 6-1, then continue with this procedure.

For gasoline vehicles: Remove the wheel hub assembly. See Rear Hub Removal, Section 17, Page 17-4.
Remove bow-tie pin (17) and clevis pin (16) from brake cable (Figure 6-18, Page 6-10).

Remove 4 bolts (20) and cone lock nuts (19) that mount the brake cluster to the transaxle (Figure 6-18, Page
6-10).

Remove rear brake cluster assembly from transaxle.

REAR BRAKE CLUSTER INSTALLATION

1.

Install in reverse order of disassembly. Use new bow tie locking pins when installing brake cables. See following
CAUTION for Electric Vehicles.

A CAUTION

¢ Clean any residual oil from the exposed end of the axle tube and from the oil seal area prior to
installing the axle shaft.

Be sure bolts (20) and new lock nuts (19) are used to mount the brake cluster (Figure 6-18, Page 6-10).

Tighten nuts to 17 ft-Ib (23.0 N-m). If torquing the bolt heads, torque to 30 ft-Ib (40 N-m). See following

WARNING for Electric Vehicles.

A WARNING

* Be sure retaining ring is properly seated in groove. If ring is not properly installed, axle assembly will
separate from transaxle and damage axle assembly and other components. Loss of vehicle control
could result in severe personal injury or death.

For electric vehicles: Install the axle shaft.

For gasoline vehicles: Install the wheel hub assembly. See Rear Hub Installation, Section 17, Page 17-4.

Adjust brakes as previously described in this section.
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WHEEL BRAKE ASSEMBLIES

FRONT BRAKE CABLES

See General Warnings on page 1-1. See also Asbestos Dust Warning on page 6-1.

3189

Figure 6-21 Front Brake Cables and Equalizer
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FRONT BRAKE CABLE REMOVAL

ok b=~

Remove bow-tie pin (9) and clevis pin (6) from brake lever arm on front brake cluster (Figure 6-21, Page 6-15).
Remove E-clip (7) from brake cable housing at the front spindle bracket and remove cable (8 or 18) from spindle.
Remove bow-tie pin (9), clevis pin (6), and E-clip (7) from brake cable (8 or 18) at equalizer (2).

Remove bolt (15) and nut (17) from brake cable clamp (10).

Note location and number of wire ties securing brake cable to chassis (Figure 6-22, Page 6-16). Cut wire ties
and remove front brake cable from vehicle.

FRONT BRAKE CABLE INSTALLATION

1.

A e

©C 0 x®» N

Place brake cable (8 or 18) through frame mounting hole behind equalizer (2) and install E-clip (7) on cable
housing (Figure 6-21, Page 6-15).

Attach brake cable clevis to equalizer (2) with clevis pin (6) and new bow-tie pin (9).
Route inner cable (8) through slot opening in passenger-side of I-beam (A).
Route outer cable (18) over rear brake equalizer rod (B) and through slot opening in driver-side of I-beam (C).

Route cables (8 and 18) along inside of frame rails towards front of vehicle (Figure 6-21, Page 6-15); through
gap between floorboard and tubular crossmember; under cowl frame supports; and crisscross above shock
support as shown (Figure 6-22, Page 6-16).

Secure brake cable clamp (10) with a bolt (15) and nut (17) (Figure 6-21, Page 6-15).

Attach brake cable (8 or 18) through the front spindle bracket with E-clip (7).

Attach brake cable clevis to brake lever arm with clevis pin (6) and a new bow-tie pin (9).

At original locations, secure brake cable (8 or 18) to chassis with new wire ties (Figure 6-22, Page 6-16).
Adjust brakes. See Brake Adjustment on page 6-7.

3190

Figure 6-22 Front Brake Cable Routing Under Cowl and Wire Tie Locations
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REAR BRAKE CABLES

REAR BRAKE CABLE REMOVAL

1. Chock wheels to keep vehicle from unintentionally moving.

2. Release park brake if latched and loosen equalizer retaining nuts (13 and 14) on equalizer rod (2) to slightly
loosen brake cables (7) (Figure 6-23, Page 6-18).

3. Rotate brake cables (7) upward and pull ends through holes in top of equalizer (3).
4. Disconnect brake cables (7) at rear wheels.

4.1. Remove bow-tie pins (8), clevis pins (5), and E-clips (6) (Figure 6-23, Page 6-18).
4.2. Remove cable (7) from plate under leaf spring.
4.3. Note location of hangers (11) and pull cables out of vehicle.

REAR BRAKE CABLE INSTALLATION

1. Place the cable ends in the equalizer (3) (Figure 6-23, Page 6-18). Route cables through hangers (11) in
the same manner as the ones removed.

2. At the rear wheel brakes, connect the cables (7) to the brake actuator arms using clevis pins (5) and new
bow-tie pins (8).

3. Place cables (7) in plate under leaf springs and secure with E-clips (6).
4. Adjust brakes. See Brake Adjustment on page 6-7.
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n Rear Brake Cables

3191

Figure 6-23 Rear Brake Cables and Equalizer
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SECTION 7 — STEERING AND FRONT SUSPENSION

A DANGER

¢ See General Warnings on page 1-1.

A WARNING

¢ See General Warnings on page 1-1.

GENERAL INFORMATION

Steering is controlled through a rack and pinion steering assembly that is connected by a steering column to a steering
wheel. No manual adjustment to the rack and pinion gear assembly is required. A spring loaded self-adjusting
mechanism is incorporated into the assembly.

STEERING WHEEL

See General Warnings on page 1-1.

STEERING WHEEL REMOVAL

1.

5.1.
5.2.
5.3.

5.4.

5.5.
5.6.

Disconnect the battery cables and either discharge the controller or disconnect the spark plug wire(s). See
Disconnecting the Battery-Gasoline Vehicles on page 1-3.

Remove the two mounting screws (1) and plate (2) (Figure 7-1, Page 7-2).

Match mark the steering wheel (3) and steering column shaft (4) so when the steering wheel is removed it can
be placed back in exactly the same position on steering column shaft.

Loosen the steering wheel nut (5) and back it off approximately 1/4 inch (6 mm). Do not remove the nut.
Use the steering wheel puller to remove steering wheel.
Place the puller anvil (6) through the top opening of the steering wheel (Figure 7-2, Page 7-2).
Insert the anvil feet through the two slots in the base plate (marked “B”) (7) as shown.

Rotate the anvil screw (8) clockwise until the base plate contacts the bottom of the steering wheel where it
attaches to the steering column.

Use a 1/2-inch drive air impact wrench to tighten the anvil screw (8) until the steering wheel breaks free
from the steering shaft.

Remove the steering wheel puller.

Remove the steering wheel nut (5) and the steering wheel (3) from the steering column (9) (Figure 7-1,
Page 7-2).

2019 Café Express Maintenance and Service Manual ~ Page 7-1



Steering Wheel STEERING AND FRONT SUSPENSION

2862 1500-18300-10253
Figure 7-1 Steering Wheel Figure 7-2 Steering Wheel Puller

STEERING WHEEL INSTALLATION

NOTE: To minimize corrosion and to make future removal of the steering wheel easier, apply a small amount of oil or
anti-seize compound to steering shaft splines and taper before installing the steering wheel.

1. Install the steering wheel (3) on the splines of the steering shaft (4). Be sure to align the match marks placed on
the wheel and steering column shaft in step 3 above (Figure 7-1, Page 7-2).

2. Install the steering wheel nut (5) and tighten to 156 in-Ib (17.6 N-m).
Install the plate (2) and screws (1) (Figure 7-1, Page 7-2). Tighten screws to 16 in-lb (1.8 N-m).
4. Connect the battery cables. See Connecting the Battery-Gasoline Vehicles on page 1-3.

w
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STEERING AND FRONT SUSPENSION Steering Column

STEERING COLUMN

See General Warnings on page 1-1.

Figure 7-3 Steering Column
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Steering Column STEERING AND FRONT SUSPENSION

STEERING COLUMN REMOVAL

oD~

Remove the steering wheel as previously instructed.
Remove cowl. See Cowl Removal, Section 4, Page 4-4.
Remove the upper bolt (2) and lock washer (3) from the universal joint (Figure 7-3, Page 7-3).

Remove the nuts (9), bolts (8 and 10), and washers (7 and 11) from the steering column mount (4 and 5),
(Figure 7-3, Page 7-3).

Remove the steering column from the vehicle.

STEERING COLUMN DISASSEMBLY

1.
2.

Remove bolts (6) and mounts (4 and 5) from steering column. Remove boot (12) (Figure 7-3, Page 7-3).
While supporting steering column (20) on a workbench, remove snap ring (13) from shaft. See following NOTE.

NOTE: Do not allow the steering shaft to slide out of the steering tube when removing the snap ring.

Remove the washer (14), spring (15), and wedge (16).

Turn the steering column over and slide the shaft out of the tube to expose the retaining ring (22). Use pliers to
twist the retaining ring (22) until it breaks off, then remove the wedge (16).

Remove the shaft (19) from the bottom of the tube (20).
Use steering shaft (19) to push bearing seat (18) out from the opposite end of the steering tube (20).

Insert a flat blade screwdriver between the bottom of the outer race of the bearing (17) and the bottom lip of the
bearing seat (18) and remove the bearing (17). See following NOTE.

NOTE: Use new retaining rings and bearings for reassembly.

STEERING COLUMN ASSEMBLY

1.

2.

Insert bearing seat (18) into both ends of steering tube (20). Place a block of wood on bearing seat and tap lightly
on block until bearing seat (18) is fully seated in steering tube (20) (Figure 7-4, Page 7-5).

Press the bearing (17) all the way into the bearing seat (18) using a steering column bearing press tool or a metal
tube approximately six inches (15.2 cm) long with a maximum outer diameter of 1-3/16 inches (3.3 cm) and a
minimum inside diameter of 7/8 inch (2.2 cm). Be sure the bearing is installed in the bearing seat as shown
(Figure 7-4, Page 7-5) so the wedge (16) will ride against the inner race of the bearing.

Install the wedge (16), spring (15), washer (14), and snap ring (13) onto the bottom end of the steering shaft (19)
(Figure 7-4, Page 7-5).

Insert the shaft (19) from the bottom of the steering tube (20) (Figure 7-3, Page 7-3).

Turn the assembly over and place the shaft (19) on a bench. Install the wedge (16) and retaining ring (22) onto
the top of the shaft. Be sure the prongs on the retaining ring face up and away from the wedge. Use a steering
column retaining ring tool to seat the retaining ring to the proper depth. Support end of tube while pressing. If you
do not have the recommended tool, use the same tube as was used in step 2 to press the retaining ring onto the
top of the shaft. The retaining ring should be pressed onto the shaft until 2 inches to 2-1/8 inches (5.1 cm to 5.4
cm) of the shaft extends from the top of the bearing seat in the steering tube (Figure 7-5, Page 7-5).
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STEERING AND FRONT SUSPENSION Steering Column

2to 2 1/8 inches
(51 to 54 cm)

1. Step 1 1. Step 1
2. Step 2 2. Step 2
3. Step 3 3. Step 3
1500-18200-10255 1500-18200-10256
Figure 7-4 Steering Shaft — Bottom End Figure 7-5 Steering Shaft — Top End

STEERING COLUMN INSTALLATION

1. Install boot (12). Reinstall mount (4 and 5) onto the end of the steering column. Tighten bolts (6) to 20 ft-lb (27
N-m) (Figure 7-3, Page 7-3).

2. For ease of assembly and to prevent corrosion, apply a light coat of anti-seize or lubricating compound to
both splined ends of the steering shaft.

3. Position the steering column assembly in the vehicle while inserting the steering column shaft into the upper
universal joint (1). The flat portion of the steering shaft spline (19) must be aligned with the bolt hole in the
universal joint (1) before sliding the spline into the universal joint. While holding the steering column in place,
attach it to the frame using bolts (8), washers (7), and nuts (9) (Figure 7-3, Page 7-3). Thread the nuts onto the
bolts but do not tighten them.

Install wide washer (35), washer (11) and screw (10). Tighten to 20 ft-Ib (27 N-m) (Figure 7-3, Page 7-3).
Install the bolt (2) and lock washer (3) on the upper universal joint and finger-tighten.

Tighten the two nuts (9) and bolts (8) to 18 ft-lb (24.4 N-m) (Figure 7-3, Page 7-3).

Tighten the bolt (2) on the upper universal joint to 15 ft:Ib (20 N-m) (Figure 7-3, Page 7-3).

Check the other two bolts of the universal joint (1) to ensure that they are properly tightened to 15 ft:Ib (20
N-m) (Figure 7-3, Page 7-3).

Install cowl. See Cowl Installation, Section 4, Page 4-4.
10. Install the steering wheel. See Steering Wheel Installation on page 7-2.

© N oA

©
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Steering Adjustment STEERING AND FRONT SUSPENSION

STEERING ADJUSTMENT

See General Warnings on page 1-1.

1.

3.

Turn the steering wheel all the way to the right. Note the distance between the passenger side spindle stop (2)
and passenger side A-plate (3) (Figure 7-6, Page 7-8). The internal stop on the rack must reach its limit of travel
against rack and pinion housing at exactly the same time the spindle stops against the passenger side A-plate
(with vehicle wheels turned to the right). If simultaneous contact occurs, steering is in correct adjustment; proceed
to step 4. If simultaneous contact does not occur, proceed to step 2.

Loosen the nuts (27 and 29) and turn the drag link (28) (Figure 7-10, Page 7-10) to adjust the drag link rod.

Adjust the link rod with the steering wheel turned all the way to the right, so the passenger side spindle stop

lightly touches the passenger side A-plate. The internal stop on the rack must reach its limit of travel at the

same time the spindle stops against the passenger side A-plate (with vehicle wheels turned to the right). See

following CAUTION.

CAUTION

¢ The drag link has both left and right-hand threads. The end of the drag link toward the spindle has
left-hand threads, and the end toward the rack has right-hand threads. To prevent damage to threaded
parts, care should be taken when servicing the drag link.

When all adjustments have been completed, tighten the nuts (27 and 29) on the drag link assembly with an open

end wrench. Tighten nuts to 21 ft:Ib (28.4 N-m) (Figure 7-10, Page 7-10). See following CAUTION.

CAUTION

¢ When tightening the nuts (27 and 29), make sure the drag link (28) does not turn (Figure 7-10, Page
7-10).

Straighten wheels and turn steering wheel from lock to lock. Wheels should turn smoothly and easily. If steering

wheel does not turn smoothly and easily, inspect steering assemblies as follows:

— ball joints (23) (Figure 7-10, Page 7-10) and (6 and 13) (Figure 7-18, Page 7-18)

— spindle bushings (3 and 4) (Figure 7-19, Page 7-19)

— wave washers (20) (Figure 7-19, Page 7-19)

— rack assembly (17) (Figure 7-10, Page 7-10)

Also inspect front suspension assemblies as follows:

— A-plates (1) (Figure 7-18, Page 7-18)

— urethane bushings (2) (Figure 7-18, Page 7-18)

— leaf springs (6) (Figure 7-19, Page 7-19)

Replace components as necessary.
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STEERING AND FRONT SUSPENSION Rack and Pinion

RACK AND PINION

See General Warnings on page 1-1.

CAUTION

¢ Front impacts that bend tie rods and/or drag links can possibly damage internal steering gear
components. See Rack and Pinion Inspection on page 7-7. The manufacturer recommends inspecting
the rack and pinion and replacing if damaged.

RACK AND PINION INSPECTION

1.

2.

Look for obvious damage to the chassis, where the rack and pinion is mounted, and the rack and pinion housing.
Particularly check the housing for broken mounting points.

Compare the toe-in against the specification. See Toe-in Adjustment on page 7-16.

If obvious visible damage is found, such as a bent tie rod, check the steering gear for abnormal free-play, noise,
binding or clunking while it is under a load. With the steering system fully assembled and all four tires on the
ground/floor, turn the steering wheel from stop to stop. While turning, feel for any binding, clunking or tight/loose
spots. Listen for unusual noises. Replace the rack and pinion as an assembly if any is found.

In the event of an known impact and obvious visible damage is not found in the method described above,
disconnect the tie rods and/or drag links from the spindles. Turn the steering wheel from stop to stop. While
turning, feel for any binding or tight/loose spots. Listen for unusual noises. Replace the rack and pinion as an
assembly if any is found.

RACK AND PINION REMOVAL - MAINTENANCE-FREE BALL JOINTS

Remove the front body. See Front Body, Section 4, Page 4-2.
Remove the drag link ball joint retaining nut (25) (Figure 7-10, Page 7-10).

Remove the outer drag link ball joint (23) from the spindle assembly (33) and inspect for excessive wear and
seal damage.

Remove the bolts (30), washers (31), and lock nuts (32) from the steering rack assembly mounting bracket
(Figure 7-10, Page 7-10).

Remove the bolt (2) and flat washer (3) on the upper universal joint, then remove the rack assembly and universal
joint from the vehicle (Figure 7-3, Page 7-3).
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1838
Figure 7-6 Adjust Steering Alignment

RACK AND PINION DISASSEMBLY
CAUTION

¢ The ball joint (23) (Figure 7-10, Page 7-10) has left-hand threads.

Remove ball joint from the spindle and inspect it for excessive wear.
Remove the drag link (28) (Figure 7-10, Page 7-10).

Remove both bellows clamps (2) (plastic wire ties).

Remove the hex nut (29) and slide off the dust seal bellows (1).
Remove the retaining ring (21), then slide off dust seal bellows (20).

Remove the rack screw lock nut (15), rack guide screw (16), rack guide pressure spring (14), and the rack guide
(13) (Figure 7-10, Page 7-10).

7. Remove the universal joint assembly from the pinion (8) by fully removing the bolt and then sliding off the
universal joint.

o0k wn =
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STEERING AND FRONT SUSPENSION Rack and Pinion

an

1. Press Ram 2. Pinion Gear 3. Bearing

1500-18400-10259 1500-18400-10260
Figure 7-7 Remove Pinion from Housing Figure 7-8 Remove Bearing from Pinion

8. If necessary, remove the dust seal (12). See following NOTE.
NOTE: If the dust seal (12) is removed, replace with a new one.

9. Use snap ring pliers to remove the internal snap ring (11) (Figure 7-10, Page 7-10).

10. Install the universal joint onto the pinion and place a large open end wrench under the universal joint (Figure 7-7,
Page 7-9). Use the wrench as a lever to pull the pinion from the housing.

11.  If the ball bearing (9) has been damaged, remove the external snap ring (10) (Figure 7-10, Page 7-10) and press
the bearing off (Figure 7-8, Page 7-9).

12. Remove retaining ring (19) and stop washer (18), then remove rack (17) from housing (6) (Figure 7-10, Page
7-10).

13. If the inner ball joint (3) is excessively worn, remove the ball joint and tab washer (4) from the rack (Figure 7-9,
Page 7-9).

13.1. Secure the rack in a vise using wood blocks (5) between the rack and the jaws of the vise to protect the rack
from damage (Figure 7-9, Page 7-9).

13.2. Loosen and remove the inner ball joint with a wrench.

1500-18400-10261
Figure 7-9 Secure Rack in Vise

14. Inspect the bushing (5) for excessive wear. If wear is excessive, replace the steering box assembly (Figure
7-10, Page 7-10).

2019 Café Express Maintenance and Service Manual  Page 7-9



Rack and Pinion STEERING AND FRONT SUSPENSION

el

1839
Figure 7-10 Steering Gear — Maintenance-Free Ball Joints

RACK AND PINION ASSEMBLY

1. Install a new tab washer (4) and an inner ball joint (3) (Figure 7-9, Page 7-9). Install the ball joint onto the rack by
securing the rack in a vise using wood blocks between the rack and the jaws of the vise to protect the rack from
damage. Tighten the ball joint to 60 ft-Ib (81 N-m).

2. Bend the edges of the tab washer (4) up against the ball joint (3) (Figure 7-9, Page 7-9).

Page 7-10 2019 Café Express Maintenance and Service Manual



STEERING AND FRONT SUSPENSION Rack and Pinion

3. Apply a light coating of EP grease to the teeth of the rack (17), then slide the rack through the bushing (5) and
housing (6). Install the stop washer (18) and retaining ring (19) to the end of the rack (Figure 7-10, Page 7-10).

CAUTION

* In step 4, do not press against the outer race of the bearing.

4. Ifthe bearing (9) was removed, press on a new bearing, exerting all pressure on the inner race (grease the bearing
before installing it). Then install the external snap ring (10) (Figure 7-10, Page 7-10). See preceding CAUTION.

5. If the needle bearing (7) is damaged, the steering box assembly must be replaced (Figure 7-10, Page 7-10).

6. Install pinion (8) and bearing (9) assembly into the housing (6) (Figure 7-10, Page 7-10). Make sure the rack gear
teeth will mesh with the gear teeth on the pinion. The rack may need to be rotated slightly while lightly tapping on
the pinion-bearing assembly with a rubber mallet. See following CAUTION.

CAUTION

¢ Do not force the pinion-bearing assembly into the housing. The gear teeth or the small bearing
could be damaged.

1500-18400-10263 1500-18400-10264
Figure 7-11 Press In Dust Seal Figure 7-12 Rack and Pinion Adjustment
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1500-18400-10265

10.
11.

11.1.
11.2.

11.3.

11.4.

Figure 7-13 Rack and Pinion Resistance

Install the internal snap ring (11) (Figure 7-10, Page 7-10).

Using an appropriate size deep well socket (1) to apply pressure evenly, press in a new dust seal (2) (Figure
7-11, Page 7-11).

Apply a small amount of grease to the rack guide (13) where it comes into contact with the rack (17) (Figure
7-10, Page 7-10).

Place a few drops of Loctite® 222 to the threads of the screw (16) (Figure 7-10, Page 7-10).

Install the rack guide (13), pressure spring (14), and screw (16). The screw should be threaded in until a rotational
torque of 10 in-lb (1.13 N-m) is achieved (Figure 7-10, Page 7-10).
Reposition the rack and pinion in a vise.
Insert a 3/8-inch deep well socket (3) into the steering column end of the universal joint (2) and tighten the
bolt (1) to 15 ft:Ib (20.3 N-m) (Figure 7-13, Page 7-12).
Use a torque wrench connected to the 3/8-inch deep well socket (3) to measure the resistance of the rack
and pinion. Rotational resistance should measure 7 to 15 in‘lb (0.8 to 1.7 N-m).

If measured resistance does not equal 7 to 15 in-lb, loosen the lock nut (15) and tighten the screw (16)
until it bottoms out, then back the screw off one quarter turn. Tighten the lock nut to 28 ft:Ib (38 N-m)
(Figure 7-12, Page 7-11). See following NOTE.

NOTE: When tightening the lock nut (15) make sure the screw (16) does not change adjustment (Figure 7-12,

Page 7-11).
12.  Install the dust seal bellows (20) and retaining ring (21) (Figure 7-10, Page 7-10).
13. Install the dust seal bellows (1) and hex nut (29) (Figure 7-10, Page 7-10).
14. Install the universal joint on the pinion. Tighten the bolt to 15 ft:Ib (20 N-m).
15. Install new bellows clamps (wire ties) (2) (Figure 7-10, Page 7-10).
16. Install the drag link (28) by fully threading the ground end into the inner ball joint (3). See following CAUTION.
CAUTION
* The ball joint (23) (Figure 7-10, Page 7-10) has left-hand threads.
¢ The tie rod and drag link have right-hand threads on one end and left-hand threads on the other end.
Right-hand threads are identified by a groove in the tie rod or drag link.
17. Install the ball joint (23) (Figure 7-10, Page 7-10). See preceding CAUTION.
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RACK AND PINION INSTALLATION — MAINTENANCE-FREE BALL JOINTS

1.

2.

Position the steering gear box assembly on the shock and gear support and install the bolts (30), washers (31),
and nuts (32). Do not tighten the mounting bolts (Figure 7-10, Page 7-10).

For ease of assembly and to prevent corrosion, apply a light coat of anti-seize and lubricating compound to the
splined end of the steering column shaft.

Align the flat portion of the steering shaft spline with the bolt hole in the universal joint and then slide the shaft
into the upper universal joint. Install the bolt and lock washer on the upper universal joint and tighten it to
15 ft-Ib (20 N-m).

Tighten the steering rack mounting bolts (30) to 22 ft:Ib (29.8 N-m) (Figure 7-10, Page 7-10).

Install the drag link ball joint (23) on the spindle arm riser (33) and secure with retaining nut (25). Tighten nut to
40 ftlb (54 N-m).

Adjust the steering. See Steering Adjustment on page 7-6.
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TIE ROD AND DRAG LINK

See General Warnings on page 1-1.

TIE ROD AND DRAG LINK REMOVAL - MAINTENANCE-FREE BALL JOINTS

1. Using locking pliers to hold tie rod and drag link, loosen jam nuts (7 and 12) on tie rod ball joints (Figure 7-18,
Page 7-18) and loosen jam nuts (27 and 29) on the drag link (Figure 7-10, Page 7-10).

Remove the ball joint retaining nuts (20) (Figure 7-18, Page 7-18).

Remove ball joints (6 and 13) (Figure 7-18, Page 7-18) and (23) (Figure 7-10, Page 7-10) from the spindles.
Remove the ball joints from the tie rod (11) (Figure 7-18, Page 7-18).

Remove drag link (28) from inner ball joint assembly (3) and drag link ball joint (23) (Figure 7-10, Page 7-10).

o kw0

TIE ROD AND DRAG LINK INSTALLATION — MAINTENANCE-FREE BALL JOINTS

1. Thread ball joints (6 and 13) into tie rod (11) to a depth of 1/2-inch (12.5 mm) (Figure 7-18, Page 7-18). See
following WARNING and CAUTION.

A WARNING

* The ball joints must be threaded into the rod at least 5/16 of an inch (8 mm). Failure to thread ball
joints in deep enough may cause a ball joint to separate from the rod during adjustment or while being
operated, possibly resulting in loss of vehicle control and severe personal injury.

CAUTION

* The tie rod and drag link have right-hand threads on one end and left-hand threads on the other end.
Right-hand threads are identified by a groove in the tie rod or drag link.

2. Attach the tie rod ball joints (6 and 13) to the spindle tabs (23), then install and tighten the nuts (20) to 40
ft-lb (54 N-m) (Figure 7-18, Page 7-18).

3. Thread the drag link rod (28) all the way onto the threaded stud of the inner ball joint assembly (3) (right-hand
threads) (Figure 7-10, Page 7-10).

4. Thread the ball joint (23) into the drag link rod (28) (left-hand threads) to full thread depth (Figure 7-10, Page
7-10).

5. Install the drag link ball joint (23) on the spindle arm riser (33) and secure with retaining nut (25) (Figure 7-10,
Page 7-10). Tighten nut to 40 ft-Ib (54 N-m).

6. Adjust camber and toe-in. See Camber Adjustment on page 7-15 and Toe-in Adjustment on page 7-16.
7. Adjust steering. See Steering Adjustment on page 7-6.
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STEERING AND FRONT SUSPENSION Front Suspension

FRONT SUSPENSION

See General Warnings on page 1-1.

LUBRICATION

Two grease fittings (one in each spindle housing) are provided. Lubricate these fittings at the recommended interval
with the proper lubricant. See Periodic Lubrication Schedule, Section 10, Page 10-6.

WHEEL ALIGNMENT

Wheel alignment is limited to equalizing the camber angle of each front wheel and adjusting toe-in of the front wheels.
There is also a drag link adjustment to equalize the turning radius in both directions. See Steering Adjustment on
page 7-6. See following NOTE.

NOTE: Prior to making any front suspension adjustments, inspect components for wear and damage and repair or
replace as necessary.

Camber Adjustment

1. Check each front wheel with a framing square. At the floor (or ground), there should be an equal amount of space
between each tire and the framing square (Figure 7-14, Page 7-15).

2. Loosen, but do not remove, the four nuts (32) that secure the leaf spring (6) to the bottom spring plate (29)
(Figure 7-19, Page 7-19). See also Figure 7-15, Page 7-15.

1. Proper Camber Adjustment 2. Improper Camber Adjustment

2868 2869
Figure 7-14 Check Camber Figure 7-15 Adjust Camber

3. Loosen, but do not remove, the hex nut (8) on the adjustment eccentric (7) (Figure 7-19, Page 7-19) in the
center of the spring. See also Figure 7-15, Page 7-15.

4. Use a 7 mm deep well socket to rotate the eccentric (Figure 7-15, Page 7-15).

5.  After adjusting camber, tighten the four spring retaining nuts (32) (Figure 7-19, Page 7-19) to 23 ft:lb (31 N-m).
Then roll the vehicle forward one full tire revolution and recheck the camber. Adjust as required. See also
Figure 7-14, Page 7-15.
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Front Suspension STEERING AND FRONT SUSPENSION

6. Tighten the hex nut (8) on the adjustment eccentric (7) to 23 ft:lb (31 N-m) (Figure 7-19, Page 7-19). See
also Figure 7-15, Page 7-15.

Toe-in Adjustment

1. On a level surface, roll the vehicle forward, then stop. Make sure the front wheels are pointed straight ahead. Do
not turn the steering wheel again during this procedure.

2. On each front tire, mark (as closely as possible) the center of the tread face that is oriented toward the rear of the
vehicle. The marks should be even with the bottom surfaces of the vehicle frame I-beams.

3. Measure the distance between the marks on the rear-facing surfaces of the tires, and then roll the vehicle
forward one and a half wheel revolutions until the marks appear on the forward facing surfaces of the tires at
about the same height from the floor (Figure 7-16, Page 7-16).

2870 2620
Figure 7-16 Check Toe-In Figure 7-17 Adjust Toe-In

4. Measure the distance between the marks on the forward-facing surfaces of the tires. See following NOTE.
NOTE: The front measurement must be less than the rear measurement.

5. Subtract the measurement on the front of the tires from the measurement on the rear of the tires. The difference
is the toe-in. Proper toe-in is 1/8 to 3/8 of an inch (3.2 to 9.5 mm).

6. If adjustment is necessary, loosen the jam nut on each tie rod ball joint and rotate the tie rod to increase or
decrease toe-in (Figure 7-17, Page 7-16). See following CAUTION.

CAUTION

* The tie rod has right-hand threads on one end and left-hand threads on the other end. Right-hand
threads are identified by a groove in the tie rod.

7. Tighten nuts (loosened in step 6) to 21 ft-Ib (28 N-m) and recheck toe-in.

8. After toe-in adjustment is made and with wheels in the straight ahead position, the steering wheel should be at
the center of its travel. There should be equal travel to the left and right. See following NOTE.

NOTE: If the minimum turning radius is not the same for both left and right turns, adjust the steering. See Steering
Adjustment on page 7-6.
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Front Suspension Components

FRONT SUSPENSION COMPONENTS

See General Warnings on page 1-1.

LEAF SPRING REMOVAL

1.

o0k wn

Disconnect the battery cables and either discharge the controller or disconnect the spark plug wire(s). See
Disconnecting the Battery-Gasoline Vehicles on page 1-3.

Remove both front wheels. See Wheel Removal, Section 8, Page 8-1.

Remove the nuts (14) and bolts (25) from the bottom of each king pin (26) (Figure 7-19, Page 7-19).

Remove the four bolts (30), four nuts (32), four lock washers (31), and bottom spring plate (29).

Remove leaf spring (6).

Check the condition of the urethane bushings (27) and steel sleeves (28). Replace any that are worn or damaged.

LEAF SPRING INSTALLATION

Install urethane bushings (27) and steel sleeves (28) into leaf spring eyes (Figure 7-19, Page 7-19).

Install tapered leaf spring (6), bottom spring plate (29), four bolts (30), four lock washers (31), and four nuts (32).
Using a crisscross pattern sequence, tighten bolts to 23 ft:lb (31 N-m).

Install spring in king pins (26) with bolts (25) and nuts (14). Tighten to 17 ft-Ib (23 N-m).
Install the wheels and lower the vehicle. See Wheel Installation, Section 8, Page 8-1.
Adjust camber and toe-in. See Camber Adjustment on page 7-15 and Toe-in Adjustment on page 7-16.

KINGPIN AND STEERING SPINDLE REMOVAL - MAINTENANCE-FREE BALL JOINTS

N =~

No o ko

© ®

Remove the front hub. See Front Hub and Wheel Bearings Removal on page 7-21.

Remove nuts (20) and remove ball joints from spindles (Figure 7-18, Page 7-18). Remove drag link ball joint.
See also Tie Rod and Drag Link Removal — Maintenance-Free Ball Joints on page 7-14.

Remove the lock nut (17) and conical washer (34) from the top of the kingpin (26) (Figure 7-19, Page 7-19).
Raise the upper clevis (16) from the kingpin.

Remove the flat washer (33) and thrust washer (19).

Slide the spindle (1 or 2) off the kingpin (26).

Remove the wave washer (35) and inspect it. If the washer is broken or has a wave bottom to wave crest height
dimension of less than 0.040 inch (0.10 cm), it must be replaced.

Remove bolt (25) and nut (14) from bottom of kingpin (26) and remove kingpin.
Inspect the kingpin and spindle. If either is worn or damaged, it must be replaced.

Inspect the bushings (3 and 4). If the bushings are worn or damaged, remove them and press in new ones.
See following NOTE.

NOTE: If the bushings are replaced, ream new bushings from 0.750 inch to 0.752 inch (19.05 to 19.10 mm) in

diameter. The reamer should be long enough to ream both bushings from one direction.
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STEERING AND FRONT SUSPENSION

Front Suspension Components
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Figure 7-18 Front Suspen
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Front Suspension Components STEERING AND FRONT SUSPENSION

KINGPIN AND STEERING SPINDLE INSTALLATION — MAINTENANCE-FREE BALL JOINTS

1.
2.

Inspect all parts and replace them as necessary.

Install the kingpin (26) over the leaf spring eye. Insert the bolt (25) and install the nut (14) (Figure 7-19, Page
7-19). Tighten the bolt to 17 ft-Ib (23 N-m).

Install the wave washer (35).

Install the steering spindle on the kingpin. Then install the thrust washer (19), flat washer (33), upper plate clevis
(16), conical washer (34), and nut (17). Tighten the nut to 65 ft-Ib (88 N-m).

Attach the tie rod ball joints (6 and 13) to the spindle tabs, then install and tighten the nuts (20) to 40 ft-Ib (54
N-m) (Figure 7-18, Page 7-18).

Install the drag link ball joint. See Tie Rod and Drag Link Installation — Maintenance-Free Ball Joints on
page 7-14.

Install front hub and wheel. See Front Hub and Wheel Bearings Installation on page 7-22.

DELTA A-PLATE REMOVAL

Remove front wheel(s). See Wheel Removal, Section 8, Page 8-1.
Remove bolts (10 and 24), A-Plate straps (14), and nuts (5) (Figure 7-18, Page 7-18).

Remove the lower shock absorber mounting nut (38), then slide the shock absorber (15) free of the Delta
A-Plate (1).

Remove the Delta A-Plate (1).
Inspect the bushings (2) and sleeves (3 and 4) in the Delta A-Plate and replace them if necessary.

DELTA A-PLATE INSTALLATION

1.

2.
3.
4.

Install the A-Plate (1) in reverse order of removal. Tighten the A-Plate suspension bolts (10 and 24) to 20
ft-Ib (27 N-m) (Figure 7-18, Page 7-18).

Tighten shock absorber mounting nut (38) to 20 ft-Ib (27.1 N-m).
Install the wheel(s). See Wheel Installation, Section 8, Page 8-1.
Adjust the wheel alignment. See Wheel Alignment on page 7-15.

SHOCK ABSORBER REMOVAL

1.

2.
3.
4.

Inspect the shock absorbers (15) for fluid leakage at the point where the shaft enters the shock absorber body.
Leaking shock absorbers should be replaced.

Remove the nut (38) attaching the shock absorber to the A-Plate (1) (Figure 7-18, Page 7-18).
Remove the nut (9) and bolt (8) attaching the shock absorber to the shock and gear support (18).
Remove the shock absorber (15).

SHOCK ABSORBER INSTALLATION

NOTE: When installing shock absorbers, make sure front shocks have identical part numbers and rear shocks

1.
2.

have identical part numbers.

Install the shock absorber by reversing the removal procedure.
Tighten the nuts (9 and 38) to 20 ft:lb (27 N-m).
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STEERING AND FRONT SUSPENSION Front Wheel Bearings and Hubs

FRONT WHEEL BEARINGS AND HUBS

See General Warnings on page 1-1.

FRONT WHEEL FREE PLAY INSPECTION

1.
2.

Raise the front of the vehicle.

Using your hands, attempt to rock the wheel and hub assembly back and forth on the spindle. If there is any
observable movement of the wheel and hub on the spindle, remove dust cap (1) and cotter pin (2) and then
tighten the spindle nut (3) until the bearing (5) fully seats in the bearing race (7) (Figure 7-20, Page 7-21).

Loosen spindle nut one cotter pin position. If the hub does not turn freely, loosen spindle nut one more cotter
pin position.

Install a new cotter pin (2). If movement continues, replace the wheel bearings (5) as required (Figure 7-20,
Page 7-21).

FRONT HUB AND WHEEL BEARINGS REMOVAL

1.
2.

2.1.
2.2.

3.
4.

5.

Remove the front wheels. See Wheel Removal on page 8-1.

Remove the front wheel hubs.
Remove dust cover (1), cotter pin (2), spindle nut (3), and flat washer (8) (Figure 7-20, Page 7-21).
Remove the hub assembly (4) from the spindle shaft (Figure 7-20, Page 7-21).

Remove the seal (6) and the bearings (5) from the hub (Figure 7-20, Page 7-21).

Inspect the bearing cups (7). If they are worn or pitted, remove the cups by inserting a drift punch from the
opposite end of the hub and tapping lightly around them (Figure 7-20, Page 7-21).

Clean all parts and inspect them for wear. Replace any damaged or worn parts. See following NOTE.

NOTE: Do not use compressed air to dry wheel bearings after cleaning.

6.

Inspect the surface of the spindle shaft where the seal (6) seats. It should be clean and smooth (Figure 7-20,
Page 7-21).

1500-18700-10273

Figure 7-20 Front Wheel Bearings and Hub
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Front Wheel Bearings and Hubs STEERING AND FRONT SUSPENSION

FRONT HUB AND WHEEL BEARINGS INSTALLATION

1. Pack the wheel bearings (5) and hub cavities, and lubricate cups (7) with wheel bearing grease or chassis lube.
Make sure the grease is forced between the rollers (Figure 7-20, Page 7-21).

2. If bearing cups (7) were removed, press new ones in squarely against stops in the hub (Figure 7-20, Page 7-21).
NOTE: Install new cups when new bearings are installed.

3. Install the wheel bearings (5) into the hub and install a new seal (6), with the metal edge toward the hub (Figure
7-20, Page 7-21). See following NOTE.

NOTE: Apply grease around dust seal inner lip before installation.

4. Install the hub assembly (4) and flat washer (8) on the spindle and start the spindle nut (3) (Figure 7-20, Page
7-21).

5. Tighten the spindle nut (3) until the hub is hard to turn, then back the nut off until the hub turns freely. Install a new
cotter pin (2) (Figure 7-20, Page 7-21). See following WARNING and NOTE.

A WARNING

* Make sure to install and bend the cotter pin. Failure to bend the cotter pin could result in the
separation of the wheel hub from the spindle. Loss of vehicle control could result, causing death or
severe personal injury.

NOTE: When the cotter pins are bent, make sure they do not contact the hub or dust cap.

Check front wheel free play. See Front Wheel Free Play Inspection on page 7-21.

Install the dust cap (1) (Figure 7-20, Page 7-21).

Repeat the procedure for the opposite wheel.

Install the wheels and then finger tighten the lug nuts.

Lower the vehicle and finish tightening lug nuts, using a crisscross pattern, to 55 ft-lb (74.6 N-m).

© o0 x N
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SECTION 8 — WHEELS AND TIRES
A DANGER

¢ See General Warnings on page 1-1.

A WARNING

* See General Warnings on page 1-1.

GENERAL INFORMATION

NOTE: Use only Club Car approved tires when replacing tires.

Maximum tire life and good vehicle handling qualities are directly related to proper wheel and tire care.
» Keep tires properly inflated. See Vehicle Specifications on page 2-1.
» Keep lug nuts properly tightened.

» Keep the front end properly aligned and adjusted.

WHEELS

See General Warnings on page 1-1.

WHEEL REMOVAL

1. Slightly loosen the lug nuts on the wheel to be removed.

2. Raise the end of the vehicle from which the wheel is to be removed. Make sure the wheels are off the ground.
See WARNING “Lift only one end of the vehicle...” in General Warnings on page 1-1.

3. Remove the lug nuts and remove the wheel.

WHEEL INSTALLATION

1. Install wheel(s), and tighten the lug nuts, using a crisscross pattern, until they are snug.
2. Lower the vehicle and finish tightening the lug nuts, using a crisscross pattern, to 65 ft:lb (88 N-m).
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n Tires WHEELS AND TIRES

TIRES

See General Warnings on page 1-1.

TIRE REMOVAL
NOTE: Tire must be removed or installed from the valve stem side of the rim.

1. Remove the tire and wheel assembly from the vehicle as instructed above. See Wheel Removal on page 8-1.
2. Remove the valve cap and valve core and allow air to escape from the tire.
3. If possible, use a tire machine to remove the tire from the rim.

3.1. If a tire machine is not available, loosen both tire beads by applying pressure to the tire side walls and
pushing the tire bead away from the rim flange and into the rim well (Figure 8-1, Page 8-2, Detail A).
3.2. With the valve stem side of the wheel up, use a tire tool to carefully start the upper bead over the edge of
the rim (Figure 8-1, Page 8-2, Detail B). See following CAUTION.
CAUTION

* To avoid damage to the tire, do not use excessive force when starting the bead over the edge of the rim.

3.3. When top bead is free of the rim, pull the bead from the bottom side of the rim up into the upper part of

the rim well. Insert the tire tool under the lower bead as shown (Figure 8-1, Page 8-2, Detail C) and
carefully pry the lower bead over the rim flange.

3.4. Once the lower bead is started over the rim flange, the tire can be removed from the rim by hand.

e

©

1. Upper Tire Beads 2. Lower Tire Beads 3. Rim Flange 4. Tire Beads Positioned In Rim Well 5. Valve Stem Side Up 6. Tire Tool
Figure 8-1 Tire Removal

TIRE REPAIR

1. Determine the location and cause of the air leak.

1.1. Remove the wheel. See Wheel Removal on page 8-1. Inflate the tire to no more than 20 psig (138 kPa).
1.2. Immerse the tire in water and then mark the point where bubbles are formed by escaping air.
1.3. Determine the cause of the air leak. See following NOTE.
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NOTE: An air leak could be due to a punctured casing, faulty valve core, improperly seated valve stem, or improperly
seated tire bead.

Small holes in the casing can be plugged using a standard automotive tubeless tire repair kit available
at auto supply stores.

2. When the cause of the air leak has been determined, remove tire from the rim and repair as required. See Tire
Removal on page 8-2.

TIRE INSTALLATION
A WARNING

* While mounting or inflating tire, keep hands, fingers, etc. from exposed areas between the tire bead
and rim.

1. Clean both tire beads to remove dirt or other foreign matter.

2. Where the tire beads seat, clean the rim with a wire brush. Wipe away any debris with a clean cloth. See
following NOTE.

NOTE: Because tubeless tires require a perfect seal in order to seat, keeping the tire and rim clean is very important.

3. Apply a liberal amount of tire-mounting lubricant (soap and water solution) to both tire beads and rim flanges.

4. Install the tire on the rim from the valve stem side. If there is no tire machine available, use a rubber mallet
and tire iron.

5. Remove the valve core, and position the tire so that both beads are on the rim flange narrow bead seats.

6. Place the tire and wheel assembly against a wall in an upright position and push it against the wall while inflating
the tire to the recommended pressure. See Vehicle Specifications on page 2-1. The three-point contact
(wall, floor, and hand) will help ensure that beads snap into place and form a proper seal as the tire is inflated
(Figure 8-2, Page 8-4). See following WARNING.

A WARNING

¢ Do not use a compressed air source with pressure over 100 psig (689.5 kPa). Due to the low pressure
requirements of a small tire, over-inflation could be reached almost instantly when using a high
pressure air supply. Over-inflation could cause the tire to explode, possibly resulting in personal injury.

7. Quickly remove the air nozzle and install the valve core.
8. Adjust air pressure in the tire to recommended pressure. See Vehicle Specifications on page 2-1.
9. Immerse the wheel and tire assembly in water to make sure there are no leaks.
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Figure 8-2 Inflate Tire
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SECTION 9 — REAR SUSPENSION
A DANGER

¢ See General Warnings on page 1-1.

A WARNING

¢ See General Warnings on page 1-1.

GENERAL INFORMATION

The rear suspension and powertrain of the vehicle move independently from the vehicle frame. It consists of two leaf
springs controlled by two shock absorbers mounted between the springs and the vehicle frame.

SHOCK ABSORBERS

See General Warnings on page 1-1.

SHOCK ABSORBER INSPECTION AND REMOVAL

1. Check shock absorbers (19) for damage or fluid leakage at the point where the shaft enters the shock absorber
body. Replace damaged or leaking shock absorbers (Figure 9-1, Page 9-1) and (Figure 9-4, Page 9-4).

2. To remove a shock absorber, remove the nut (1), cup washers (4), and rubber bushings (3) from the stem at
the top of the shock absorber.

3.  Remove lower mounting hardware (1, 3, and 4) on shock absorber lower mount.
4. Compress the shock absorber to remove it.

2860
Figure 9-1 Shock Absorber Removal

SHOCK ABSORBER INSTALLATION

NOTE: When installing shock absorbers, make sure front shocks have identical part numbers and rear shocks
have identical part numbers.
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n Multi-Leaf Springs REAR SUSPENSION

NOTE: Tighten 3/8 hex nut at shock absorber until shock absorber cushions are approximately the same diameter

1.

as the retainers. Do not over tighten.

On the upper and lower shock absorber mounting stems, tighten the nut (1) until the rubber bushing (3) expands
to the size of the cup washer (4).

MULTI-LEAF SPRINGS

See General Warnings on page 1-1.

MULTI-LEAF SPRING REMOVAL

1.

2.

Disconnect the battery cables and either discharge the controller or disconnect the spark plug wire(s). See
Disconnecting the Battery-Gasoline Vehicles on page 1-3.

Loosen, but do not remove, lug nuts on tire and wheel assembly on the side from which the spring is to be
removed. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and the side stringer, just forward of each
rear wheel. Lower the vehicle to let the jack stands support the vehicle (Figure 9-2, Page 9-3). See following
WARNING.

A WARNING

» Lift only one end of the vehicle at a time. Use a suitable lifting device (chain hoist or hydraulic floor
jack) with 1000 Ib (454 kg) minimum lifting capacity. Do not use lifting device to hold vehicle in raised
position. Use approved jack stands of proper weight capacity to support the vehicle and chock
the wheels that remain on the floor. When not performing a test or service procedure that requires
movement of the wheels, lock the brakes.

Place a floor jack under the transaxle differential casing to support (but not lift) the drivetrain. Raise it just enough
to relieve tension on the shock absorbers without compressing them.

Remove the tire and wheel assembly on the side from which the spring is to be removed.

Remove the bow-tie pin (1) and the clevis pin (2) at the brake lever and brake cable connection and pull the
clevis (3) away from the lever (Figure 9-3, Page 9-3). Detach the brake cable from the shock mount bracket
(Figure 9-2, Page 9-3).

Remove the nut (1), cup washers (4), and rubber bushings (3) from the lower mounting stem of the shock
absorber (Figure 9-4, Page 9-4).

Remove the nuts (7) and the U-bolt (9) securing the spring to the shock mounting bracket (16). Remove the
shock mount bracket (6), angle bracket (8), and the U-bolt (Figure 9-4, Page 9-4).

Remove the nut (11) and bolt (17) attaching the rear spring to the lower end of the shackle brackets (13).
Remove the nut (11) and bolt (17) attaching the front of the spring to the vehicle frame and remove the spring.
Inspect the bushings and spacers in the spring eyes and replace them if they are worn or damaged.
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2600-30000-10369 1400-18100-10243

Figure 9-2 Support Vehicle on Jack Stands Figure 9-3 Disconnect Brake Cable

MULTI-LEAF SPRING INSTALLATION

NOTE: Tighten bolt (11) after clamp from brake cable has been positioned between nut and frame component.

1.

o

© ©® N o>

Install the bushings and spacers in the spring eyes. See following CAUTION.

A CAUTION

* When positioning the spring on the transaxle, be sure to insert the locating bolt on the spring in the
locating hole in the transaxle saddle.

Install the nut (11) and bolt (17) attaching the front of the spring to the vehicle frame and install the spring.
Install the nut (11) and bolt (17) attaching the rear spring to the lower end of the shackle brackets (13).

Install the nuts (7) and the U-bolt (9) securing the spring to the shock mounting bracket (16). Install the shock
mount bracket (6), angle bracket (13) and the U-bolt.

Tighten the nuts (7) on the U-bolt (9) to 22 to 27 ft:Ib (30 to 37 N-m).

Install the nut (1), cup washers (4), and rubber bushings (3) to the lower mounting stem of the shock absorber
Tighten nylon lock nuts (11) on spring mounting bolts (17) to 17 to 20 ft-Ib (24 to 28 N-m) (Figure 9-4, Page 9-4).
Tighten the nuts (1) until the rubber bushing (3) expands to the size of the cup washer (4).

Connect the battery cables. See Connecting the Battery-Gasoline Vehicles on page 1-3.
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2987
Figure 9-4 Rear Suspension Assembly and Mounting
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SECTION 10 — PERIODIC MAINTENANCE

GENERAL INFORMATION

See General Warnings on page 1-1.

To ensure trouble-free vehicle performance, it is very important to follow an established preventive maintenance
program (regularly scheduled service). Regular and consistent vehicle maintenance can prevent vehicle down-time
and expensive repairs that result from neglect. Any vehicle not functioning correctly should be removed from use
until it is properly repaired. This will prevent further damage to the vehicle and avoid the possibility of injury due to
unsafe conditions.

Contact your local authorized distributor/dealer to perform all repairs and semiannual and annual periodic service.

PRE-OPERATION AND DAILY SAFETY CHECKLIST

Each Club Car vehicle has been thoroughly inspected and adjusted at the factory; however, upon receiving your new
vehicle(s), you should become familiar with its controls, indicators, and operation. Carefully inspect each vehicle to
ensure that it is in proper working condition before accepting delivery.

Use the following checklist as a guide to inspect the vehicle. This checklist should be used daily to ensure that the
vehicle is in proper working condition and in conjunction with the Performance Inspection on page 10-2 and the
Periodic Service Schedule on page 10-3. Any problems should be corrected by a Club Car distributor/dealer or a
trained technician.

Do not operate the vehicle until the upper cabinet, canopy, and windshield have been installed.

» Safety Video: Have all operators view the safety video that was provided with the vehicle and understand the
safety warnings it illustrates before operating the vehicle.

* General: All the parts should be in place and properly installed. Be sure that all nuts, bolts, and screws are tight.
On gasoline vehicles, check all hose clamps for tight fit as well as the starter belt for tightness.

» Windshield: Ensure that the windshield is installed before driving the vehicle.
» Safety and information decals: Check to ensure that all safety and information decals are in place.

* Tires: Check for proper tire pressure upon delivery and on a daily basis when the vehicle is in service. See
Vehicle Specifications on page 2-1.

Loading: Before driving the vehicle, ensure that the load weight is evenly distributed in the Cafe Express
refreshment center.

Battery (gasoline vehicles): Check battery posts. Wires should be tight and free of corrosion and battery should
be fully charged.

» Engine: Check for proper engine oil level. Inspect air intake for blockage.

.

Fuel: Check fuel level. Check fuel tank, fuel injector, lines, cap, and pump for fuel leakage on a daily basis.

* Performance Inspection: Inspect as instructed. See Performance Inspection on page 10-2.
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A WARNING

* Be sure the plastic has been removed from the seat bottom before operating the vehicle. Failure to do
so can result in a fire, property damage, personal injury, or death.

PERFORMANCE INSPECTION

After you have familiarized yourself with the vehicle controls and have read and understood the driving instructions,
take the vehicle for a test drive.

Use the following checklist, in conjunction with the Pre-Operation and Daily Safety Checklist, as a guide to inspect the
vehicle and check daily for proper operation. Any problems should be corrected by a Club Car distributor/dealer or a
trained technician.

» Governor: Check maximum speed of the vehicle. The vehicle should operate at 14 mph (23 km/h) or less on a
level surface. With the neutral lockout switch in the MAINTENANCE position, check the maximum engine RPM with
a tachometer. The correct setting for safe operation is 2350 RPM (+30).

* Forward/Reverse control: Check for proper operation.

» Brakes: Be sure the brakes function properly. When brake pedal is fully pressed under moderate pressure,
it should not go more than halfway to the floor, and vehicle should come to a smooth, straight stop. If the brake
pedal goes more than halfway to the floor, or if the vehicle swerves or fails to stop, have the brake system checked
and adjusted as required. Brake adjustment must be maintained so that the brake pedal cannot be pressed to the
floor under any circumstance.

» Park brake: When latched, the park brake should lock the wheels and hold the vehicle stationary (on an incline of
20% or less). It should release when either the accelerator or brake pedal is pressed.

* Reverse buzzer: The reverse buzzer should sound as a warning when the Forward/Reverse handle or switch is in
the REVERSE position.

» Steering: The vehicle should be easy to steer and should not have any play in the steering wheel.

» General: Listen for any unusual noises such as squeaks or rattles. Check the vehicle ride and performance. Have
a Club Car distributor/dealer or a trained technician investigate anything unusual.

* Accelerator pedal: With the key switch in the ON position and the Forward/Reverse handle in the FORWARD
position, as the accelerator pedal is pressed, the engine should start and the vehicle should accelerate smoothly to
full speed. When the pedal is released, it should return to the original position and the engine should stop.

MAINTENANCE

See General Warnings on page 1-1.

To ensure trouble-free vehicle performance, it is very important to follow an established preventive maintenance
program. Regular and consistent vehicle maintenance can prevent vehicle downtime and expensive repairs that can
result from neglect. Use the Pre-Operation and Daily Safety Checklist on page 10-1 and the following Periodic Service
Schedule and Periodic Lubrication Schedule to keep the vehicle in proper working condition.

Any vehicle not functioning correctly should be removed from use until it is properly repaired. This will prevent further
damage to the vehicle and avoid the possibility of injury due to unsafe conditions.

Contact your local Club Car distributor/dealer to perform all repairs and semiannual and annual periodic service.
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PERIODIC MAINTENANCE Periodic Service Schedule

A WARNING

¢ [If any problems are found during scheduled inspection or service, do not operate the vehicle until
repairs are made. Failure to make necessary repairs can result in fire, property damage, serious
personal injury, or death.

¢ Only trained technicians should service or repair the vehicle. Anyone doing even simple repairs or
service should have knowledge and experience in electrical and mechanical repair. The appropriate
instructions must be used when performing maintenance, service, or accessory installation.

* Do not work on vehicle powertrain or under the cargo bed when it is loaded.
* Do not wear loose clothing or jewelry, such as rings, watches, chains, etc., when servicing the vehicle.

¢ Turn the key switch to OFF, remove the key, place the Forward/Reverse handle or switch in the
NEUTRAL position, and chock tires prior to servicing.

¢ Do not close bed until all persons are clear of the bed area. Failure to follow these instructions
can result in serious personal injury.

* Moving parts: Do not attempt to service gasoline vehicle while the engine is running.

* Hot! Do not attempt to service hot engine or exhaust system. Failure to heed this warning can result
in serious burns.

* To avoid unintentionally starting the vehicle, disconnect battery and spark plug wire. See
Disconnecting the Battery-Gasoline Vehicles on page 1-3.

¢ Frame ground — Do not allow tools or other metal objects to contact frame when disconnecting
batteries or other electrical wiring. Never allow a positive wire to touch the vehicle frame, engine,
or other metal component.

PERIODIC SERVICE SCHEDULE

See General Warnings on page 1-1.

A WARNING

* Service, repairs, and adjustments must be made per instructions in the maintenance and service
manual.

¢ If any problems are found during scheduled inspection or service, do not operate the vehicle until
repairs are made. Failure to make necessary repairs can result in fire, property damage, serious
personal injury, or death.

NOTE: If the vehicle is constantly hauling heavy loads or hauling a trailer, these preventive maintenance procedures
should be performed more often than recommended in the Periodic Service Schedule.

Both the Periodic Service Schedule and the Periodic Lubrication Schedule must be followed to keep vehicle in
optimum operating condition.
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PERIODIC SERVICE SCHEDULE
REGULAR INTERVAL SERVICE

See Pre-Operation and Daily Safety

Pre-Operation and Daily Safety Checklist i
Checklist on page 10-1.

Daily service by owner Performance Inspection See Performance Inspection on page 10-2.

Check air pressure and adjust if necessary.
See Vehicle Specifications on page 2-1.

Tires

Check engine oil level; change if necessary.
See Periodic Lubrication Schedule on page
10-6. Dispose of used oil properly.

Engine Check engine cooling air intake; visually
Monthly service by owner or trained inspect unshrouded area around engine
technician exhaust for grass and debris, and clean if
necessary.

Wash engine compartment and underside of
vehicle. Do not wash engine when hot.

General vehicle

Door locks Lubricate with a dry lubricant.

Battery Clean terminals and wash dirt from casing.

Check and adjust if necessary.
Front wheel alignment and camber See Steering and Front Suspension section
in the maintenance and service manual.

Electrical wiring and connections Check for tightness and damage.
Semiannual service by trained technician
only (or every 50 hours of operation, Check brake shoes; replace if necessary or
whichever comes first) adjust as required.
Brake system Check brake cables for damage; replace as
required.

Check brake cable equalizer adjustment;
adjust if necessary.

TABLE CONTINUED ON NEXT PAGE

Page 10-4 2019 Café Express Maintenance and Service Manual



PERIODIC MAINTENANCE Periodic Service Schedule

PERIODIC SERVICE SCHEDULE
REGULAR INTERVAL SERVICE

Check for leaks around gaskets, fill plugs, etc.

Engine Inspect, clean and gap spark plug; replace if
necessary.

Check air filter element; clean or replace if

necessary.
. . . Engine air intake system

Annual service by trained technician only Check clamps for tightness; check hose for

(or every 100 hours of operation, whichever cracks.

comes first)
Check for loose hardware and tighten if

necessary.
Check the vehicle top speed. Adjust as
necessary.

General vehicle

Check safety decals. Replace if damaged or

Safety decals o
illegible.

Two-year service by trained technician
y 4 Engine Check and adjust valve clearance as needed.

only.
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Periodic Lubrication Schedule

PERIODIC MAINTENANCE

PERIODIC LUBRICATION SCHEDULE

PERIODIC LUBRICATION SCHEDULE

hours of operation or annually,
whichever comes first

LUBRICATION
REGULAR INTERVAL SERVICE POINTS RECOMMENDED LUBRICANT
Brake pedal shaft bearings 0’ Dry Moly Lube
. Brake linkage and pivots o’ Dry Moly Lube
Semiannually by owner or
trained technician (or every 50 | Accelerator pivot rod supports and o, Drv Molv Lube
u
hours of operation, whichever | shifter cable pivots y y
comes first
) Front suspension w Chassis Lube (EP NLGI Grade 2)
Brake slides (5 4 Dry Moly Lube
Annually by trained technician | Transaxle: Check/fill to plug level (6 4 67.6 fl-oz (2 L) SAE 80W-90 API Class GL-5
only (or every 100 hours of
operation, whichever comes Inspect front wheel bearings (Repack v Chassis Lube — EP NLGI Grade 2
first) as necessary)
First change 100 hours —
additional change every 200
” ge every Change engine oil @ 40.5 fl-oz (1.2 L) See Engine Oil Viscosity

| =

| |
(O] 8]

o

Q

A

IR

(G

2823

Page 10-6

Figure 10-1

Lubrication Points
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PERIODIC MAINTENANCE Air Filter

AIR FILTER

A CAUTION

* Engine damage will occur if the air cleaner cap is not properly secured.
* If air cleaner is extremely dirty, remove air cleaner from vehicle and clean thoroughly.

* Use only Club Car replacement air filters. The use of other air filters could result in engine damage
and void the warranty.

The air filter should be inspected periodically and replaced when necessary. Filter changes should not exceed the
recommended interval. More frequent service may be required in extremely dirty operating environments. In the event
of a loss of power, sluggish acceleration, or a roughly running engine, service the air filter immediately.

Figure 10-2 Air Filter

AIR FILTER REMOVAL

Before the air filter is removed:
* Disable the vehicle.
To remove the air filter:

1.  Release the latches (1).
2. Remove the air cleaner cover (2).

3. Remove the air filter (3).

AIR FILTER INSTALLATION

1. Use a wet lint-free cloth to clean the inside of the air filter container.

2. Install the air filter (3).

NOTE: The filter is specifically designed for this engine. It fits into the canister only one way. Use only direct
replacement part.
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Engine Oil

PERIODIC MAINTENANCE

3. Install the air cleaner cover (2).

4. Engage the latches (1).

ENGINE OIL

ENGINE OIL VISCOSITY

Select the engine oil viscosity for your environmental conditions.

l\
10W-30

| |

SAE 30
d d

<‘ 5W-30
| |

°F -20 0 20 32 40 50 60 80 100
C-30 20 10 0 10 20 30 40

ENGINE OIL LEVEL INSPECTION

Before the engine oil is examined:

« Disable the vehicle.

To examine the engine oil:

Figure 10-3 Engine Oil Viscosity

1.  Remove the dipstick (1) (Figure 10-4, Page 10-9).

Page 10-8
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PERIODIC MAINTENANCE Engine Oil

)

Figure 10-4 Dipstick Location

2. Make sure that the oil level is between the maximum (1) and minimum (2) indicators (Figure 10-5, Page 10-9).

7

Figure 10-5 Dipstick Indicators

3. Ifthe oil level is below the minimum indicator, add engine oil.

4. Install the dipstick.

NOTE: Make sure that the arrow points towards the engine.

ENGINE OIL REPLACEMENT

A CAUTION

* Hot engine oil will cause skin burns. Do not change the engine oil when the engine is hot. Let the
engine temperature decrease before the oil is changed.

CAUTION

* Too much engine oil can decrease engine performance and damage the engine. Do not exceed the
recommended engine oil capacity.
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Engine Oil PERIODIC MAINTENANCE

Before the engine oil is replaced:

« Disable the vehicle.

+ Disconnect the battery.

To replace the engine oil:

1.  Remove the dipstick (1) (Figure 10-6, Page 10-10).

Figure 10-6 Dipstick Location

2. Clean the area around the oil drain plug (2) (Figure 10-7, Page 10-11).
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PERIODIC MAINTENANCE Engine Oil

7
SHE
7 LT AN

Figure 10-7 Oil Drain Plug

Put a drain pan below the oil drain plug.

Remove the oil drain plug.

Drain the oil fully.

Clean the oil drain plug.

Examine the gasket on the oil drain plug for damage. Replace if necessary.
Install the oil drain plug and tighten to 13 Ib-ft (18 N-m).

Add 40.5 fl-oz (1.2 1) of recommended engine oil (Figure 10-8, Page 10-12).

© ® N o a0 b~ W
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Engine Oil PERIODIC MAINTENANCE

Figure 10-8 Qil Fill Location

10. Install the dipstick.
11. Connect the battery.

12. Correctly discard the used engine oil.
ADD ENGINE OIL

A CAUTION

* Hot engine oil will cause skin burns. Do not change the engine oil when the engine is hot. Let the
engine temperature decrease before the oil is changed.

CAUTION

¢ Too much engine oil can decrease engine performance and damage the engine. Do not exceed the
recommended engine oil capacity.

Before the engine oil is added:

« Disable the vehicle.

To add engine oil:

1. Remove the dipstick (1) (Figure 10-9, Page 10-13).
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PERIODIC MAINTENANCE Refuel

)

Figure 10-9 Dipstick Location

2. Add engine oil until the oil level is between the maximum (1) and minimum (2) indicators (Figure 10-10, Page
10-13).

Figure 10-10 Dipstick Indicators

3. Install the dipstick.

REFUEL

A DANGER

¢ Fuel is flammable and explosive. Do not add fuel with the key switch set to ON. Before fuel is added,
turn the key switch to OFF.

DANGER CONTINUED ON NEXT PAGE
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Lift The Vehicle PERIODIC MAINTENANCE

A DANGER

Fuel is flammable and explosive. Do not fill the fuel tank when the engine is on or hot. Wait for the
engine temperature to decrease before fuel is added.

Fuel is flammable and explosive. Do not operate the vehicle when fuel is spilled. Correctly clean
the spilled fuel.

Fuel is toxic. Do not siphon fuel from the vehicle.
Fuel is toxic. Keep fuel out of reach of children.

Fuel is flammable and explosive. Keep the fuel in an approved fuel container. Keep the fuel container
in a ventilated area away from sparks and heat sources.

Fuel is flammable and explosive. To avoid electric arc caused by static electricity, the fuel
storage/pumping device must be grounded. If the pump is not grounded, the vehicle must be
grounded to the pump before and during the fueling operation.

CAUTION

A fuel with an alcohol content that exceeds 10% by volume (like E15 and E85) will cause vehicle
damage and void the warranty. Only use the recommended fuel type.

Before the fuel is added:

« Disable the vehicle.

To remove the air filter:

o & e

Turn the key to OFF.

Let the engine cool.

Remove the fuel fill cap.

Fill the fuel tank with the recommended fuel.

Install and tighten the fuel fill cap.

LIFT THE VEHICLE

LIFT THE FRONT OF THE VEHICLE
A WARNING

Lifting the vehicle with cargo can cause property damage, serious personal injury, or death. Remove
all cargo from the cargo bed before the vehicle is lifted.

Before the vehicle is lifted:

« Disable the vehicle.

 Disconnect the battery.
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PERIODIC MAINTENANCE Lift The Vehicle

» Use a jack and jack stands rated for the vehicle.

To lift the front of the vehicle:

Figure 10-11 Lift The Front

1. Place the jack in the center of the lift point.
Lift the front of the vehicle.

Put jack stands under the frame rails.

A oD

Lower the vehicle onto the jack stands.

LIFT THE REAR OF THE VEHICLE
A WARNING

¢ Lifting the vehicle with cargo can cause property damage, serious personal injury, or death. Remove
all cargo from the cargo bed before the vehicle is lifted.

Before the vehicle is lifted:
« Disable the vehicle.
» Disconnect the battery.

» Use a jack and jack stands rated for the vehicle.

To lift the rear of the vehicle:
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Lift The Vehicle PERIODIC MAINTENANCE

Figure 10-12 Lift The Rear

1.  Place the jack in the center of the lift point.
Lift the rear of the vehicle.

Put jack stands under the frame rails.

0D

Lower the vehicle onto the jack stands.

LOWER THE FRONT OF THE VEHICLE

Before the vehicle is lowered:

» Use a jack rated for the vehicle.

To lower the front of the vehicle:

Page 10-16 2019 Café Express Maintenance and Service Manual



PERIODIC MAINTENANCE Lift The Vehicle

Figure 10-13 Lower The Front

1. Place the jack in the center of the lift point.
2 Lift the vehicle off of the jack stands.

3. Remove the jack stands.
4

Lower the vehicle.

LOWER THE REAR OF THE VEHICLE

Before the vehicle is lowered:

» Use a jack rated for the vehicle.

To lower the rear of the vehicle:
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Spark Plug PERIODIC MAINTENANCE

Figure 10-14 Lower The Rear

1.  Place the jack in the center of the lift point.

2. Lift the vehicle off of the jack stands.
3. Remove the jack stands.

4, Lower the vehicle.

SPARK PLUG

SPARK PLUG REMOVAL

Before the spark plug is removed:
 Disable the vehicle.
 Disconnect the battery.

To remove the spark plug:

1.  Clean the spark plug area.

2. Disconnect the spark plug wire (1) (Figure 10-15, Page 10-19).
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PERIODIC MAINTENANCE Spark Plug

~=

7

Figure 10-15 Spark Plug Wire Disconnect

3. Use a spark plug socket to remove the spark plug.

SPARK PLUG INSPECTION

1. Use a wire brush to clean the electrodes (1).

Figure 10-16 Spark Plug Inspection

2.  Examine the spark plug electrodes for corrosion and damage.
3.  Examine the spark plug insulator (2) for cracks.

4. Replace the spark plug if corrosion, damage, or cracks are found.

SPARK PLUG GAP

1.  Use a spark plug gap tool to measure the spark plug gap.

2. Adjust the ground electrode (1) and set the spark plug gap to 0.044 in (1.11 mm).
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Valve Clearance Check and Adjustment

PERIODIC MAINTENANCE

o
i

Figure 10-17 Spark Plug Gap

SPARK PLUG INSTALLATION

1. Apply a thin layer of high temperature anti-seize lubricant to the spark plug threads.

2. Use a spark plug socket to install and tighten the spark plug to 20 Ib-ft (27 N-m).
3.  Connect the spark plug wire (1) (Figure 10-18, Page 10-20).

£53 =) i
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Figure 10-18 Spark Plug Wire Connect

4.  Connect the battery.

VALVE CLEARANCE CHECK AND ADJUSTMENT

See Kohler Engine Service Manual.
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SECTION 11 — TROUBLESHOOTING AND ELECTRICAL
SYSTEM

A DANGER

¢ See General Warnings on page 1-1.

A WARNING

¢ See General Warnings on page 1-1.

GENERAL INFORMATION

A WARNING

* To prevent damage to the ECU, never mix the black and gray connectors that attach to it. The black
connector is tethered to the ECU mounting plate to help avoid installing it in the gray port.

This section contains the information required to correctly troubleshoot the EFI gas vehicle. In addition to

troubleshooting, this section contains general information on the electrical system and the circuits of the electrical
system.

ACCESSORIES

For powered accessories that do not need to be controlled by the key switch, use the red/white and black/yellow wires
with female, quick-disconnect terminals located behind the instrument panel.

LOW OIL WARNING LIGHT
CAUTION

* Failure to add oil immediately when the low oil warning light stays on may result in permanent
engine damage.

B\ The low oil warning light gives a visual indication of an oil level problem.
)

Figure 11-1 Low Oil Warning Light

Low oil warning light

continued on next page
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11 TROUBLESHOOTING AND ELECTRICAL
Troubleshooting Guide SYSTEM

STATUS CONDITION

OFF Normal Operation

When possible:

Stop the vehicle.

Turn the key to OFF.
ON . . .
Examine the engine oil level.

Add engine oil as necessary.

a s ooDd =~

If the low oil level warning light stays on, have a trained technician
examine the vehicle.

MALFUNCTION INDICATOR LIGHT

The malfunction indicator light (MIL) gives a visual indication of an engine fault. When the key switch is
set to ON, the MIL will turn on for 3 seconds.

If an engine fault is sensed, the MIL will stay on. See the Kohler Engine Service Manual for more
information.

GROUND LOCATIONS

Electrical grounds are located at the following areas:

* Below the Battery: The battery, starter/generator, voltage regulator and main wire harness are all grounded to the
chassis on the frame rail below the battery.

* In Front of Engine: The engine is grounded to the chassis cross-member.

» Top of Fuel Tank: The fuel tank is grounded to the chassis through the main wire harness.

FEATURES OF THE ELECTRONIC FUEL INJECTION (EFI) SYSTEM
* Closed-loop system, oxygen (O2) sensor included
+ Controls fuel pump, fuel injector, malfunction indicator light (MIL)

* Inputs: Temperature/Manifold Absolute Pressure (TMAP), Throttle Position Sensor (TPS), oxygen (O2) sensor,
crank sensor, ignition timing, cylinder head temp

» Separate EFI wire harness

TROUBLESHOOTING GUIDE

The following troubleshooting guides will be helpful in identifying operating difficulties should they occur. The guides
include the symptom, probable cause(s) and suggested checks. The procedures used in making these checks can be
found in the referenced sections of the maintenance and service manual.
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TRO_;._IEBAII_IESHOOTING AND ELECTRICAL

SYS

GASOLINE POWERTRAIN

Troubleshooting Guide

TROUBLESHOOTING GUIDE

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Starter fails to operate.

Maintenance/Operate switch is in the
MAINTENANCE position

Set the Maintenance/Operate switch to
OPERATE

Fuse is blown

See the Fuses Test Procedure

Battery is dead

See the Battery Test Procedure

Starter control circuit is not operating

See the Key Switch (Start Circuit) Test
Procedure

Starter/generator failed

See the Starter/Generator (Starter Function)
Test Procedure

Starter solenoid failed

See the Solenoid Test Procedure

Accelerator pedal limit switch failed

See the Accelerator Pedal Limit Switch
(Pedal-Start) Test Procedure

Key switch failed

See the Key Switch (Start Circuit) Test
Procedure

Neutral lockout limit switch failed

See the Neutral Lockout Limit Switch
(Pedal-Start) Test Procedure

Loose or broken wire in starter/generator
circuit

See Starter/Generator in the Electrical
Components Section

Cylinder and/or crankcase flooded with fuel

See the Fuel System Section

Starter/generator does not charge battery.

Loose or broken wire in the starter/ generator
circuit

See the Starter/Generator (Generator
Function) Test Procedure

Generator field coil is shorted

See the Starter/Generator (Generator
Function) Test Procedure

Brushes are worn or commutator is dirty

See Starter/Generator in the Electrical
Components Section

Starter/generator belt is loose or slipping

See Belt Tension Adjustment For EFI Engines
in the Electrical Components Section

Voltage regulator failed

See the Voltage Regulator Test Procedure

Battery failed

See the Battery Test Procedure

Transmission does not engage or disengage
smoothly.

Transmission shifter linkage is binding or is
out of adjustment

See the Transaxle (ED65) Section

Insufficient (low) level of lubricant or wrong
type of lubricant in transmission

See the Transaxle (ED65) Section

Internal gears are damaged or worn

See the Transaxle (ED65) Section

Dog clutch jammed or broken

See the Transaxle (ED65) Section

TABLE CONTINUED ON NEXT PAGE
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Troubleshooting Guide

TROUBLESHOOTING AND ELECTRICAL
SYST!

EM

TROUBLESHOOTING GUIDE

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Excessive vehicle vibration.

Engine mounting nuts or bolts are loose

See the Engine (Kohler ECH440) Section

Snubber on frame is worn or damaged

See the Engine (Kohler ECH440) Section

Loose muffler mounting hardware

See the Exhaust System: Gasoline Vehicles
Section

Damaged drive belt or starter belt

See the Clutches: Gasoline Vehicles Section

Damaged drive clutch

See the Clutches: Gasoline Vehicles Section

Damaged starter/generator pulley

See Starter/Generator in the Electrical
Components Section

RPM setting is incorrect

See Engine RPM Adjustment in the Fuel
System Section

Clutches do not shift smoothly.

Drive belt is worn, cracked, glazed, or frayed

See the Clutches: Gasoline Vehicles Section

Drive clutch malfunction

See the Clutches: Gasoline Vehicles Section

Governor is sticking

See the Transaxle (ED65) Section

Engine won'’t stop running.

Kill circuit wire is disconnected from the
ignition coil

See the Kill Limit Switch (Pedal-Start) Test
Procedure

Accelerator pedal linkage out of adjustment
causing engine Kill limit switch not to activate

See the Fuel System: Gasoline Vehicles
Section

Fuel mixture is too lean; check EFI

See the Fuel System: Gasoline Vehicles
Section

Throttle stop screw out of adjustment at
governor arm

See the Fuel System: Gasoline Vehicles
Section

Page 11-4
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TROUBLESHOOTING AND ELECTRICAL 11
SYSTEM Electrical System

ELECTRICAL SYSTEM

The electrical system on the gasoline vehicle is 12 volts DC with negative (—) ground to frame, and consists of the
following circuits that are easily identified:

« Starter Circuit

* Generator Circuit

* Electronic Fuel Injection Circuit
* Engine Ignition Circuit

+ Engine Kill Circuit

* Reverse Buzzer Circuit

* Low Oil Warning Light Circuit

* Neutral Lockout Circuit

* Fuel Pump Circuit

* Fuel Gauge and Sending Unit Circuit
» Hour Meter Circuit

* Lighting Circuit

Recognizing and understanding the function of each of these circuits will help to quickly isolate the source of an
electrical problem. Use the appropriate test procedure to correct the electrical problem. See Test Procedures.

For a complete wiring diagram, see the Wiring Diagrams for Pedal-Start or Key-Start vehicles.
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1 1 TROUBLESHOOTING AND ELECTRICAL
Test Procedures SYSTEM

TEST PROCEDURES

Using the following procedures, the entire electrical system can be tested without major disassembly of the vehicle.

A WARNING

* [If wires are removed or replaced, make sure wiring and wire harness is properly routed and secured.
Failure to properly route and secure wiring could result in vehicle malfunction, property damage,
personal injury, or death.

For some tests, the electrical component box cover must be removed to gain access to the various components that
are mounted inside the component box. See following WARNING.

A WARNING

¢ Shorting of battery terminals can cause personal injury or death.

After test procedures are completed, be sure to replace the cover. See following CAUTION.

CAUTION

* Exposure to water and the elements may damage electrical components. Do not operate vehicle
without the cover properly installed.

TESTING BASICS

+ Battery voltage will be referenced throughout the test procedures. Battery voltage is accessed in the Battery test
procedure.

» The Maintenace/Operate switch, in the MAINTENANCE position, grounds and kills the ignition if the
Forward/Neutral/Reverse control (FNR) is placed in F or R.

» The key switch powers the ECU, fuel pump, solenoid, lights, and the connected car device.

» The 2-amp fuse is powered by the key switch via the 10-amp ATM fuse and carries battery voltage to the connected
car device.

» The term “back-probe” refers to probing the side of a connector that the wire enters. This is usually done when
the connector must remain connected to a device. An alternative method is to use an insulation-piercing probe.
See following CAUTION.

CAUTION

* Be careful not to damage the wire or terminal when back-probing.

* When testing voltage, the battery must remain connected.

* When testing voltage, unless specifically directed to do otherwise in a procedure, connect the black () probe of the
multimeter to chassis ground.

* When testing resistance or continuity, turn off power to the circuit being measured and discharge any capacitor(s).
The presence of voltage can cause inaccurate readings.

Index of Test Procedures

1 — Battery
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TROUBLESHOOTING AND ELECTRICAL
SYSTEM

2 — Fuses

3 — Ground Cables

4 — Key Switch (Start Circuit)

5 — Key Switch (Engine Kill Circuit)

6 — Accelerator Pedal Limit Switch

7 — Solenoid

8 — Maintenance/Operate Switch

9 — Neutral Lockout Limit Switch

10 — Kill Limit Switch

11 — Starter/Generator (Generator Function)
12 — Starter/Generator (Starter Function)

13 — Voltage Regulator

14 — Ignition Spark

15 — Reverse Buzzer and Reverse Buzzer Limit Switch
16 — Malfunction Indicator Light (MIL)

17 — Low Oil Warning Light (LED)

18 — Battery Test (Under Load)

19 — Fuel Pump

20 — Fuel Level Sending Unit

21 — Fuel Gauge

22 — Hour Meter

23 — Headlight Switch

24 — Voltage at Headlight Socket

25 — Voltage Limiter

26 — 4-Pin Connector (for Connected Car Device)

Test Procedures
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1 1 TROUBLESHOOTING AND ELECTRICAL
Test Procedures SYSTEM

TEST PROCEDURE 1 — Battery

See General Warnings on page 1-1.

A DANGER

* Due to the danger of an exploding battery, wear a full face shield and rubber gloves when working near
a battery.

» Battery — Explosive gases! Do not smoke. Keep sparks and flames away from the vehicle and service
area. Ventilate when charging or operating vehicle in an enclosed area. Wear a full face shield and
rubber gloves when working on or near batteries.

+ Battery — Poison! Contains acid! Causes severe burns. Avoid contact with skin, eyes, or clothing.
Antidotes:

— External: Flush with water. Call a physician immediately.

— Internal: Drink large quantities of milk or water. Follow with milk of magnesia or vegetable
oil. Call a physician immediately.

— Eyes: Flush with water for 15 minutes. Call a physician immediately.

NOTE: The battery must be properly maintained and fully charged in order to perform the following test procedures.
Battery maintenance procedures can be found in the Electrical Components: Pedal-Start Gas Vehicle section.

Disable the vehicle.

Set the Maintenance/Operate switch to MAINTENANCE.

Check for loose or corroded battery terminal connections.

Disconnect the battery.

Clean the battery terminals and connections. Replace the connections and wires as necessary.

o0k wh =

Connect the battery.
Voltage Test

1. Set the multimeter to 20 VDC.
2. Put the red (+) probe on the positive (+) battery post.
3. Put the black (-) probe on the black (-) battery post.

3.1. If the voltage is more than 12.4 volts, the battery is good.
3.2 If the voltage is less than 12.4 volts, charge the battery. Go to the next step.
3.21. If the voltage does not reach 12.4 volts after charging, replace the battery.
Load Test
1. Make a note of the ambient temperature.
2. Connect a 160-ampere load tester to the battery posts.
3.  Turn the switch on the load tester to the ON position.
4. Wait for 15 seconds. Read the battery voltage. Compare the battery’s voltage reading with the following table.
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TROUBLESHOOTING AND ELECTRICAL 1 1
SYSTEM Test Procedures

IF TEMPERATURE IS MINIMUM CRANKING VOLTAGE
70 °F (20 °C and above) 9.6 V

60 °F (16 °C) 95V

50 °F (10 °C) 94V

40 °F (4 °C) 93V

30 °F (-1 °C) 9.1V

20 °F (-7 °C) 8.9V

10 °F (-12 °C) 8.7 V

0 °F (-18 °C) 8.5V

5. If the battery voltage is less than the minimum cranking voltage, replace the battery. Go to next step.
5.1. If the electrical problem continues, test the electrical circuits.
6. If the battery voltage is the minimum cranking voltage or higher, test the electrical circuits.
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1 1 TROUBLESHOOTING AND ELECTRICAL
Test Procedures SYSTEM

TEST PROCEDURE 2 — Fuses

See General Warnings on page 1-1.

A WARNING

* Failure to use properly rated fuse can result in a fire hazard.

NOTE: These vehicles predominately use a combination of ATC-style and ATM-style blade fuses. A single ABC-style
glass fuse is used for the Guardian/Visage 4-pin connector that is labeled “V3 circuit” on the harness.

This is a voltage test. It can be performed relatively easily on ATC-style and ATM-style fuses. A voltage
test can be performed on the ABC-style glass fuse if insulation-piercing probes are used. Otherwise, the
ABC-style will have to be removed to visually inspect or check using a continuity test.

ATC-style blade fuses are located inside the electrical component box near the battery.

ATM-style blade fuses are located on the main wire harness in front of the engine.

The ABC-style glass fuse is located on the main wire harness underneath the front cowl.

2784
Figure 11-2 Testing the ATC and ATM-style Blade Fuse

1. If necessary, see Testing Basics.
2. Access the fuse but do not remove it.
3. 10-amp ATC and ATM Fuses Only: With the battery and solenoid connected:

3.1. Probe the two, small metal contacts on the top of the fuse (Figure 11-2, Page 11-10).
3.2. Each contact should show battery voltage.

3.3. If only one side shows battery voltage, replace fuse.

3.4. If neither side of a fuse shows battery voltage, inspect the following locations:

— Wire connections at the solenoid.
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TROUBLESHOOTING AND ELECTRICAL 1 1
SYSTEM Test Procedures

4. 5-amp ATM Fuse Only: With the key switch in the ON position:

4.1. Probe the two, small metal contacts on the top of the fuse (Figure 11-2, Page 11-10).
4.2. Each contact should show battery voltage.

4.3. If only one side shows battery voltage, replace fuse.

4.4. If neither side of a fuse shows battery voltage, inspect the following locations:

— 12-pin dash wire harness connector, key switch and sonic weld 3.

5. 2-amp ABC Glass Fuse Only: With the key switch in the ON position:

51. Probe the wire on each side of the fuse with insulation-piercing probes.

5.2. Each probe should show battery voltage.

5.3. If only one side shows battery voltage, replace fuse.

54. If neither side of a fuse shows battery voltage, inspect the following locations:

— 5-amp ATM fuse, 12-pin dash wire harness connector, key switch and sonic weld 3.
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1 1 TROUBLESHOOTING AND ELECTRICAL
Test Procedures SYSTEM

TEST PROCEDURE 3 — Ground Cables

See General Warnings on page 1-1.

NOTE: This is a continuity test for the main ground wire of the vehicle. An additional ground wire is located on top
of the fuel tank.

1. If necessary, see Testing Basics.
2. Disconnect battery and spark plug wire.

3. Check the following wires and cables for clean, tight connections and continuity (Figure 11-3, Page 11-12):
— Check the starter/generator ground cable (black wire) from A1 terminal to chassis.

— Check the battery ground cable from the disconnected terminal to chassis.
— Check the engine ground cable from engine block to chassis.

4. The reading should be continuity. If the reading is incorrect, clean and tighten cable connections. If the
connections are good and the reading is incorrect, repair or replace the wire or cable.

N
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1. Battery Ground 2. Main Wire Harness Ground 3. Engine Ground Cable 4. Starter/Generator Ground (from A1 Terminal) 5. Voltage Regulator
Ground Wire (from electrical component box)
Side-Post Battery Shown

Figure 11-3 Ground Wires and Cables
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TEST PROCEDURE 4 - Key Switch (Start Circuit)
See General Warnings on page 1-1.

NOTE: This is a voltage test.

The key switch provides power and KEY INPUT to the ECU.

1. If necessary, see Testing Basics.
2. Remove the instrument panel. Do not disconnect the wires.
3. With the key switch in the OFF position:
— The green wire should show battery voltage coming to the switch.

— The brown/white wire should show zero (0) volts. If it shows battery voltage, the switch has failed CLOSED
and must be replaced.

4.  With the key switch in the ON position:
— The brown/white wire should show battery voltage. If it does not show battery voltage, the switch has failed
OPEN and must be replaced.
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TEST PROCEDURE 5 — Key Switch (Engine Kill Circuit)

See General Warnings on page 1-1.

NOTE: This is a continuity test.

o0k wbd =

If necessary, see Testing Basics.
Disconnect battery and spark plug wire.
Remove the instrument panel. See Instrument Panel Removal.

Disconnect the wires from the (+M) and (—M) terminals of the key switch.

Set the multimeter to 200 Ohm (1) (Figure 11-4, Page 11-14).
Put the red (+) probe on the (+M) terminal.

1. 200 Ohm Setting

1337

8.1.

9.1.
10.

1.

Figure 11-4 Key Switch Test — Engine Kill Circuit

Put the black (=) probe on the (—-M) terminal.

With the key switch OFF, the reading should be continuity.
If there is no continuity, replace the key switch.

With the key switch ON, the reading should be no continuity.
If there is continuity, replace the key switch.

Connect the wires to the key switch. Make sure wires are connected correctly and are tight. If they are not,

rewire or tighten as necessary.
Install the instrument panel. See Instrument Panel Installation.
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TEST PROCEDURE 6 — Accelerator Pedal Limit Switch
See General Warnings on page 1-1.
NOTE: This is a continuity test.

The accelerator pedal limit switch (1) is the top switch located in the electrical component box (Figure 11-5). There is a
green wire and a pink wire connected to this limit switch.

29488
Figure 11-5 Accelerator Pedal Limit Switch

If necessary, see Testing Basics.

Check for proper wiring and tight connections. See Wiring Diagrams.

Disconnect the battery.

Set the key switch to OFF.

Set the Forward/Neutral/Reverse control (FNR) to N.

Make sure the accelerator pedal is in the up position.

Set the multimeter to 200 ohms.

Put the red (+) probe on the common (COM) terminal (green wire) of the accelerator pedal limit switch.

Put the black (=) probe on the normally closed (NC) terminal (pink wire) of the accelerator pedal limit switch.
9.1. If there is continuity, replace the accelerator pedal limit switch.

10.  Push the accelerator pedal.

10.1. If there is no continuity, replace the accelerator pedal limit switch.

© N O R GN =

©
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TEST PROCEDURE 7 - Solenoid

See General Warnings on page 1-1.
NOTE: This is a resistance and voltage test.

1. If necessary, see Testing Basics.
2. Remove the electrical component box cover (1) (Figure 11-6).

Figure 11-6 Solenoid Wires

3. Make sure that the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.

4. Coil Side: Check the resistance across the small posts (2) of the solenoid (3). The reading should be 14 to 16
ohms. If the reading is not within limits, replace the solenoid.

5. Contact Side: Remove the wires (4,5,6) from the large post of the solenoid. Do not allow the wires to touch the
frame or other components of the vehicle. Cover the other large post.

6. Set the Forward/Neutral/Reverse control (FNR) to N.
7. Set the Maintenance/Operate switch to MAINTENANCE.
8. Set the key switch to ON.
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9. Check the voltage between the empty large post (1) and ground (Figure 11-7, Page 11-17).

Figure 11-7 Solenoid Voltage Test

10. With accelerator pedal in the UP position: The meter should read no voltage.
10.1. If there is voltage, replace the solenoid.

11.  With accelerator pedal pressed: The solenoid should click and the meter should read battery voltage.
11.1. If there is no voltage, replace the solenoid.
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TEST PROCEDURE 8 — Maintenance/Operate Switch

See General Warnings on page 1-1.

NOTE: This is a continuity test.

The Maintenance/Operate Switch is also known as the Neutral Lockout Switch.

1. If necessary, see Testing Basics.
2. Remove the wires from switch.

FET T
. v 1
\ ta 1
v oY ’
1y ) ’
voah
vV
oM

T1L T2 T3

Toggle Position

1. MAINTENANCE closes

T2 to T3

2. OPERATE closes T1to T2

T3 — Black/Yellow Stripe

Wire Connections: T1 — Black/Pink Stripe, T2 — Black,

478

Figure 11-8 Maintenance/Operate Switch Test — for

Pedal-Start Vehicles

3. Set the switch to MAINTENANCE (1) (Figure 11-8):

3.1. Check for no continuity between terminals T1 and T2. If there is continuity, replace the switch.
3.2. Check for continuity between terminals T2 and T3. If there is no continuity, replace the switch.
4. Set the switch to OPERATE (2):

4.1. Check for no continuity between terminals T2 and T3. If there is continuity, replace the switch.
4.2. Check for continuity between terminals T1 and T2. If there is no continuity, replace the switch.
5.  If the switch works as stated and the MAINTENANCE/OPERATE modes still do not work:

5.1. Check the limit switches.

5.2. Check continuity of the wires involved.
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TEST PROCEDURE 9 - Neutral Lockout Limit Switch

See General Warnings on page 1-1.

NOTE: This is a continuity test.

This switch is located on the transaxle. A black/white wire, a gray wire, and a red wire are connected to this limit

switch with a 3-pin connector.

1. If necessary, see Testing Basics.

2. Disconnect the battery and spark plug wire.

3. Atthe transaxle, disconnect the neutral lockout limit switch three-wire lead from main wire harness.

4. Make sure that the cam lobe on the shift lever is pressing the neutral lockout limit switch as the
Forward/Neutral/Reverse control (FNR) is being shifted.

4.1. If the neutral lockout switch does not make an audible click as it is pressed, check for wear on the cam

lobe and replace shift lever if necessary.

5. Check the following terminals for no continuity with the shift lever released and continuity with the lever engaged

(Figure 11-9, Page 11-19):

!

O ne |

o com

PROBE BETWEEN LOCATIONS

TEST RESULT

Between terminal 1 “COM” (black/white wire) and terminal 2 “NO” (gray
wire)

With lever released: No continuity

With lever pressed: Continuity

Between terminal 1 “COM” (black/white wire) and terminal 3 “NC” (red
wire)

With lever released: Continuity

With lever pressed: No continuity

3028

Figure 11-9 Neutral Lockout Limit Switch Test

6. If switch does not work as stated in previous step, replace the neutral lockout limit switch.
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TEST PROCEDURE 10 - Kill Limit Switch

See General Warnings on page 1-1.
NOTE: This is a continuity test.

The kill limit switch (1) is the lower of the two limit switches located in the electrical component box (Figure 11-10).
There is a white/black wire and a blue wire connected to this limit switch.

2948C
Figure 11-10 Kill Limit Switch

If necessary, see Testing Basics.

Disconnect the battery and spark plug wire.

Remove the electrical component box cover.

Check for proper wiring and tight connections. See Wiring Diagrams.

Disconnect the wires from the kill limit switch.

Put the red (+) probe of the multimeter on the common (COM) terminal (white/black wire) of the kill limit switch.
Put the black (=) probe on the normally open (NO) terminal (blue wire) of the kill limit switch.

Without the lever (1) pressed, check for continuity (Figure 11-11).

© N A ®GD~
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B

& COM

4768
Figure 11-11 Kill Limit Switch Test

8.1. If there is continuity, replace the kill limit switch.
8.2. If there is no continuity, go to the next step.

9. Press the lever and check for continuity.

9.1. If there is continuity, the Kill limit switch is good.
9.2. If there is no continuity, replace the kill limit switch.

10. Connect the wires to kill limit switch.

TEST PROCEDURE 11 - Starter/Generator (Generator Function)
See General Warnings on page 1-1.
NOTE: This is a voltage test.

If necessary, see Testing Basics.

Disable the vehicle.

Set the Maintenance/Operate switch to MAINTENANCE.

Make sure that the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.
Disconnect the yellow wire (1) from the DF terminal (2) on starter/generator (Figure 11-12).

ok 0N~
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30298
Figure 11-12 Jumper Wire Ground — DF to A1

Cover terminal on yellow wire to make sure it will not short to ground.

Use a jumper wire (3) to ground DF terminal to A1 terminal (4).

Set the multimeter 20 VDC.
9. Put the red (+) probe on the positive (+) post of the battery.

10. Put the black (=) probe on the negative (—) post.

11.  Start the engine and run it at full governed speed. The reading should show the voltage rising on the meter.

11.1. If the voltage rises above 15.3 volts DC, test the voltage regulator.

11.2. If the voltage does not rise, do a tear-down inspection of the starter/generator.

© N o

12.  Remove the jumper wire.
13. Reconnect the yellow wire to the DF terminal on starter/generator.

TEST PROCEDURE 12 - Starter/Generator (Starter Function)

See General Warnings on page 1-1.

NOTE: Observe the following before testing the starter/generator:
« This is only testing continuity.
» Tag the starter/generator wires for identification before disconnecting.

* Remove starter/generator wire from one of the “A” terminals and one of the “F” terminals if testing while
starter/generator is in vehicle.

» When disconnecting wires from starter/generator terminals, use a second wrench on the lower nut of
the terminal post to hold post steady.

» Scrape a small amount of paint from starter/generator housing (ground) and use this location when testing
motor terminals to electrical ground.
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MOTOR TERMINALS

CONTINUITY TEST

RESULT
A1 to A2 o
Continuity
F1 to F2
A1 to F1 No Continuit
ntinui
A1 to F2 © ontinuly
A2 to F1 .
No Continuity
A2 to F2

A1 to Ground
A2 to Ground

No Continuity

F1 to Ground
F2 to Ground

No Continuity

o kb~

If necessary, see Testing Basics.

Disconnect the battery and spark plug wire.
Disconnect the wires from all the terminals on the starter/generator.
Set the multimeter to 200 Ohms.
Put the black (=) probe on the starter/generator housing. Scratch through the finish to ensure a good ground.

WAVETEK B

=R
Y

oo
gl T

3030B

Figure 11-13 Check Starter Terminal Continuity

Test Procedures

6. Putthered (+) probe (one at a time) on the A1, A2, F1, F2 and DF terminals. The readings should be no continuity.
6.1. If there is continuity, the starter/generator will need to be removed from the vehicle and disassembled by

a qualified technician.

7. Put the red (+) probe on the A1 terminal and the black () probe on the A2 terminal. The reading should

be continuity.

71. If there is no continuity, the starter/generator will need to be removed from the vehicle and disassembled by

a qualified technician.

Possible causes:

— A grounded wire in the brush area.
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— A grounded armature/commutator.
— A grounded A1 or A2 terminal.

8. Put the red (+) probe on the F1 terminal and the black () probe on the F2 terminal. The reading should be
between approximately 0.1 and 0.3 ohms.

8.1. If the reading is incorrect, the starter/generator will need to be removed from the vehicle and disassembled
by a qualified technician.

Possible causes:
— A grounded F1 or F2 terminal or a grounded field coil.

9. Put the red (+) probe on the DF terminal and the black (—) probe on the F1 terminal. The reading should
be between 4.5 and 5.5 ohms.

9.1. If the reading is incorrect, the starter/generator will need to be removed from the vehicle and disassembled
by a qualified technician.

Possible causes:

— A grounded DF terminal or a grounded field coil.

10. Make sure that wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.
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TEST PROCEDURE 13 - Voltage Regulator

See General Warnings on page 1-1.
NOTE: This is a voltage test. Keep the battery connected while performing this test procedure.

If necessary, see Testing Basics.

Disable the vehicle.

Set the Maintenance/Operate switch to MAINTENANCE.

Make sure that the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.
Check the engine RPM setting to make sure that it is adjusted correctly.

Make sure that the battery is good and fully charged.

Turn the key switch to ON.

Operate the engine for several minutes to bring the voltage regulator to operating temperature.

Turn the key switch to OFF position.

Make sure that the red wire from the voltage regulator (1) is connected to the solenoid (2).

CO XN RODN=

—_

A N

463B
Figure 11-14 Voltage Regulator Test
11.  Set the multimeter to 20 VDC.
12. Put the red (+) probe on the large post of the solenoid.
13.  Put the black (=) probe on the negative (—) battery post.
14.  Turn the key switch to the ON position.
15. Press the accelerator to start the engine and run it at full governed speed.

15.1. If the reading is between 14.7 and 15.3 volts, the voltage regulator is good.

15.2. If the reading is over 15.3 volts and continues to rise, replace the voltage regulator.

15.3. If the reading is lower than 14.7 volts but rising steadily, check the battery condition.

15.4. If the reading is lower than 14.7 volts and not rising, check the starter/generator. Go to the next step.
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15.4.1. If the starter/generator is good, replace the voltage regulator.

TEST PROCEDURE 14 - Ignition Spark

See General Warnings on page 1-1.

NOTE: Keep the battery connected while performing this test procedure.
Use an spark gap test tool (Thexton 404® or equivalent)

If necessary, see Testing Basics.

Disable the vehicle.

Set the Maintenance/Operate switch to MAINTENANCE.

Remove the spark plug wire (1) from the spark plug (2) (Figure 11-15, Page 11-26).

oD~

464B
Figure 11-15 Ignition Spark Test

5. Adjust the spark gap test tool (3) probes to approximately 18,000 volts (18 kV) setting (SE — Small Engine
Setting on the Thexton 404® tool).

6. Connect the ignition spark gap test tool to the spark plug wire.
7. Connect the alligator clip (4) to a solid engine ground (5).
8. Start the engine.

8.1. If the spark gap test tool has no spark, test the ignition circuit.

8.2. If the spark gap test tool has a faint yellow or red color, test the ignition circuit.

8.3. If the spark gap test tool has a strong blue spark, check the spark plug gap.
8.3.1. If the spark plug gap is correct, replace the spark plug.
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TEST PROCEDURE 15 — Reverse Buzzer and Reverse Buzzer Limit Switch
See General Warnings on page 1-1.
NOTE: Reverse Buzzer: This is a voltage test.

A reverse buzzer is mounted on the back side of the instrument panel. On some models, another reverse buzzer is
also mounted on a bracket at the left rear of the vehicle. The reverse buzzer is powered by the 10-amp ATM fuse.

1. If necessary, see Testing Basics.

2. Remove the instrument panel.

3. Check for proper wiring and tight connections.

4. Turn the key switch to ON.

5. Check that battery voltage is present in the orange/white wire at reverse buzzer.
51. If there is no battery voltage, check the 10-amp ATM fuse.

6. Set the Forward/Neutral/Reverse control (FNR) to R.

6.1. If the reverse buzzer does not sound, check the reverse buzzer limit switch.
7. Turn the key switch to OFF.

NOTE: Reverse Buzzer Limit Switch: This is a continuity test.

The reverse buzzer limit switch is located on the Forward/Reverse shifter. Purple/white and orange wires are
connected to it.

1. Disconnect the black/orange wire from the reverse buzzer.

2. Set the Forward/Neutral/Reverse control (FNR) to R. there should be continuity between the black/orange
wire and ground.

3.  Check for continuity between the black/orange wire and ground.

3.1. If there is no continuity, replace the reverse buzzer limit switch.
3.2. If there is continuity, go to the next step.

4. Set the Forward/Neutral/Reverse control (FNR) to F.

4.1. If there is continuity, replace the reverse buzzer limit switch.
4.2. If there is no continuity, replace the reverse buzzer..
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TEST PROCEDURE 16 — Malfunction Indicator Light (MIL)

See General Warnings on page 1-1.
NOTE: This is a voltage test.

1 If necessary, see Testing Basics.

2. Remove the instrument panel.

3. Make sure that the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.
4. Turn the key switch to ON.

5. Check for battery voltage at red/green wire to malfunction indicator light (MIL).

5.
5.

1. If there is no voltage, check the key switch.

2. If there is battery voltage, use a test lead to ground the tan wire terminal of the MIL.
5.2.1. If the light illuminates, the MIL is good.
5.2.2. If the light does not illuminate, replace the MIL.

TEST PROCEDURE 17 — Low Oil Warning Light (LED)
See General Warnings on page 1-1.
NOTE: This is a voltage test.

1 If necessary, see Testing Basics.

2. Remove the instrument panel.

3. Make sure that the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.
4. Turn the key switch to ON.

5. Check for battery voltage at yellow wire to low oil warning light.

5.

5.

1. If there is no voltage, check the key switch.

2. If there is battery voltage, use a test lead to ground the black wire terminal of the low oil warning light.
5.2.1. If the light illuminates, the low oil warning light is good.
5.2.2. If the light does not illuminate, replace the low oil warning light.

TEST PROCEDURE 18 - Battery Test (Under Load)

See General Warnings on page 1-1.

NOTE: Keep the battery connected while performing this test procedure.

The voltage reading listed is for electrolyte at 70 °F (21 °C). At lower electrolyte temperatures the voltage
reading will be lower.

If necessary, see Testing Basics.

Set the Forward/Neutral/Reverse control (FNR) to N.

Set the Maintenance/Operate switch to MAINTENANCE.

Put chocks against the wheels.

Set a multimeter to 20 VDC.

Put the red (+) probe on the F2 (white wire) terminal on the starter/generator (Figure 11-16).

o0k wbd -~
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3030C
Figure 11-16 Battery Test (Under Load)

7. Put the black (—) probe on the negative () battery post.
8. Turn the key switch to ON.
9. Make sure that the FNR is in N, and push the accelerator pedal.

NOTE: With the accelerator pedal pushed, the battery is under load.

Test Procedures

9.1. If the voltage reading is over 9.6 volts, with an electrolyte temperature of 70 °F (21 °C), check the
starter/generator.

9.2 If the reading is below 9.6 volts, with an electrolyte temperature of 70 °F (21 °C), check the battery.

9.3. If the reading is zero, there may be no continuity across the large posts of the solenoid. Check the solenoid.

9.4. If all of the test results are good and the voltage reading is zero, there may be a broken or damaged

6-gauge white wire from the solenoid to the starter/generator.

10. If all of the test results are good and the voltage reading is zero, there may be a broken or damaged 6-gauge

white wire from the solenoid to the starter/generator.
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TEST PROCEDURE 19 - Fuel Pump

See General Warnings on page 1-1.

A WARNING

* To avoid the possibility of fire or explosion, make sure the fuel tank cap is securely in place while
performing this test procedure.

NOTE: This is a voltage and resistance test.

Voltage to Fuel Pump

1. If necessary, see Testing Basics.

2. Check the 10 amp fuse in the fuel pump circuit.

21. If the 10 amp fuse is bad, replace the fuse.

2.2. If the 10 amp fuse is good, go to the next step.

3. Disconnect the fuel pump connector from the top of the fuel pump module.

4. Set the Maintenance/Operate switch to MAINTENANCE.

5. Put chocks against the wheels.

6. While the engine is running, check for battery voltage between ground and the pin 5 of the fuel pump connector.

Pin Wire Color Description

1 Open Open

2 Orange/Black Sending Unit Positive (+)
3 Black Sending Unit Negative (-)
4 Black/White Fuel Pump Negative (-)
5 Red/White Fuel Pump Positive (+)

Figure 11-17 Fuel Pump Connector

6.1. If there is no voltage, check for battery voltage at the red wire of the fuel pump relay while the engine
is running.

6.1.1. If there is battery voltage, replace the fuel pump relay.
6.1.2. If there is no battery voltage, check the key switch.
6.2. If there is voltage, check for battery voltage at the black/white wire of the fuel pump relay while the engine

is running.

6.2.1. If there is no voltage, replace the fuel pump relay.
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6.2.2. If there is voltage, check the fuel pump resistance.

Fuel Pump Resistance Procedure

1. If necessary, see Testing Basics.

2. Disconnect the battery.
3. Disconnect the fuel pump connector from the top of the fuel pump module.
4. Set the multimeter to 200 Ohms.
5.  Check for approximately 2 to 5 ohms between pin (1) and pin (2) terminals in fuel pump module.
e
=a =a
C—]
| [—] =a |
A\ [
\\://
PUMP
Description WIRE COLOR
1. Fuel Pump Positive (+) Red/White
2. Fuel Pump Negative (=) Black/White
3. Sending Unit Positive (+) Orange/Black
4. Sending Unit Negative
) Black
(=) Black Wire
3031
Figure 11-18 Fuel Pump Module Terminals
5.1. If the reading indicates no resistance, the fuel pump has failed and the fuel pump module must be replaced.
5.2. If the reading is correct and the fuel pump does not function correctly, go to the next steps. Leave the

battery disconnected while checking continuity.

5.2.1. Check the continuity from the black/white wire of the fuel pump relay to pin (G) of the ECU connector.
ECU Connector
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Pin Wire Color Description
A Red Switched 12V Power
Red Constant 12V Power
C Open NA
D Tan Malfunction Indicator Light
(MIL)
E White Ground Kill Wire
F Green Low Oil Light
G Black / White Fuel Pump
H Open NA

Page 11-32

Figure 11-19 ECU Connector
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TEST PROCEDURE 20 - Fuel Level Sending Unit

See General Warnings on page 1-1.

A WARNING

* To avoid the possibility of fire or explosion, make sure the fuel tank cap is securely in place while
performing this test procedure.

NOTE: This is a resistance test.

1. If necessary, see Testing Basics.

2. Disconnect the battery.

3. Disconnect the fuel pump connector from the top of the fuel pump module.
4. Check the resistance between pin (3) and pin (4) terminals in module.

FLS
—"
I_\ /_l

= &

PUMP
Description Wire Color
1. Fuel Pump Positive (+) Red/White
2. Fuel Pump Negative (-) Black/White
3. Sending Unit Positive (+) Orange/Black
4. Sending Unit Negative
) Black
(=) Black Wire

3031
Figure 11-20 Fuel Pump Module Terminals

5. The following resistance readings (in ohms) should be obtained depending on the position of the float inside
the fuel tank. The resistance reading will vary according to the exact position of the float. The chart below may
be used as a guideline to determine if the fuel level sending unit is operating correctly. Make sure the float
is at the surface of the fuel in the tank.
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FLOAT POSITION RESISTANCE READING FUEL GAUGE READINGS
Lower position (tank empty) 250 ohms (+10) Empty
Center position (tank half full) 141 ohms (£8) Half full
Upper position (tank full) 33.3 ohms (%6) Full
51. If the readings are within the specifications listed above, the fuel level sending unit is working properly.
5.2. If the readings are incorrect, the fuel level sending unit has failed and the fuel pump module must be
replaced.
5.3. If the readings are correct and the fuel gauge does not function correctly, go to the next steps. Leave the
battery disconnected while checking continuity.
5.3.1. Check the continuity of the orange/black wire from the fuel level sending unit to the purple wire on
the fuel gauge/hour meter.
5.3.2. Check the continuity of the red/white wire from the fuel gauge/hour meter to the brown/white wire on
the key switch.
5.3.3. Check the continuity of the black ground wire at the fuel level sending unit.
5.3.4. Check the continuity of the black ground wires at the fuel gauge/hour meter.

6. If the readings are correct according to the position of the float, but give an incorrect reading on the fuel
gauge/hour meter, test the fuel gauge/hour meter.
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TEST PROCEDURE 21 - Fuel Gauge
See General Warnings on page 1-1.

NOTE: This is a voltage test.

1. Black 2. Red/White 4. Purple 6. Black 7. White
480

Figure 11-21 Fuel Gauge/Hour Meter

If necessary, see Testing Basics.
Disable the vehicle.
Remove the instrument panel to gain access to the back of the fuel gauge/hour meter.

Place a sheet of insulating material between the front frame and the electrical connections on the rear of the
instrument panel to prevent contact between the two.

5. Disconnect the purple wire (1) from the fuel gauge/hour meter (Figure 11-22, Page 11-35).

DN~

481B
Figure 11-22 Fuel Gauge Voltage Test - Terminal 2
6. Set a multimeter to 20 VDC.
7. Put the red (+) probe of the multimeter on the positive post of the battery.
8. Put the black (-) probe on the negative post of the battery. Record the voltage reading.
9. Put the red (+) probe on terminal 2 of the fuel gauge/hour meter with the red/white wire (2) connected.
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10. Put the black (-) probe on terminal 1 of the fuel gauge/hour meter with the black wire (3) connected.

11.  Turn the key switch ON. The voltage reading should be the same as the battery voltage reading recorded earlier.
11.1. If not, check the continuity of the red/white and black wires.

12. Make sure that the purple wire (1) is disconnected (Figure 11-23, Page 11-36).

482B
Figure 11-23 Fuel Gauge Voltage Test - Terminal 4

13.  Put the black (-) probe on terminal 1 of the fuel gauge/hour meter.

14. Put the red (+) probe on terminal 4 of the fuel gauge/hour meter. The voltage reading should be approximately
4.94 volts.

14.1. If the reading is incorrect, replace the fuel gauge/hour meter.

TEST PROCEDURE 22 - Hour Meter

See General Warnings on page 1-1.

A DANGER

* Do not operate vehicle in an enclosed area without proper ventilation. The engine produces carbon
monoxide, which is an odorless, deadly poison.

NOTE: Keep the battery connected while performing this test procedure.

If necessary, see Testing Basics.
Disable the vehicle.
Make sure that the key switch OFF.

Check the hour meter display. It is powered by an internal battery and should always be on, even with the
engine off and the key removed.

Start the engine and let it idle.
6. With engine idling, the "hour glass" icon should flash.
6.1. If not, check the low oil warning light and the oil pressure switch. See following NOTE.

PoDd -~

o

NOTE: The hour meter is designed to record actual engine running time and will not start adding increments until the
engine is running and the oil pressure switch has opened.

7. If the hour meter still does not function after the low oil warning light, oil pressure switch, and all of the appropriate
wires have been checked for continuity, replace the fuel gauge/hour meter.
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TEST PROCEDURE 23 — Headlight Switch

See General Warnings on page 1-1.

NOTE: The headlight circuit is protected by the 20-amp fuse. Check the fuse before this procedure is performed.
See Test Procedure 2 — Fuses on page 11-10.

This is a voltage test.

1. If necessary, see Testing Basics.

2. Check the 20 amp fuse that protects the headlight circuit.
2.1. If the fuse is bad, replace the fuse.

2.2. If the fuse is good, go to the next step.

3. Remove the instrument panel.

4. Set the multimeter set to 20 VDC.

5. Put alligator clips on the multimeter probes.

6. Connect the red (+) probe to terminal of the headlight switch where the green/white wire is connected..
7. Connect the black (-) probe of the multimeter to ground.

8. Set the headlight switch to OFF.

8.1. If there is voltage, replace the headlight switch.

8.2. If there is no voltage, go to the next step.

9. Set the headlight switch to ON.

9.1. If there is battery voltage, the headlight switch is good.

9.2. If there is no voltage, check the associated wiring and 10 amp fuse.

9.21. If the wires and fuse show continuity and the readings are still incorrect, replace the headlight switch.
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TEST PROCEDURE 24 - Voltage at Headlight Socket
See General Warnings on page 1-1.
NOTE: This is a voltage test.

1. If necessary, see Test Basics.

2. Inspect the wires at the light bulb socket. Make sure the wires are securely fastened to the contacts inside the
socket and that wires are installed correctly.

3.  Remove the wire harness connector from the headlight bulb.
4. Set the headlight switch to ON.
5. Check for voltage across the two terminals in the connector.

WAVETEK XL

485
Figure 11-24 Voltage Measurement at Headlight Socket

5.1. If there is battery voltage, check and replace the headlight bulb as necessary..
5.2. If there is no voltage, check the associated wiring, light switch, and 10-amp fuse.
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TEST PROCEDURE 25 - Voltage Limiter
See General Warnings on page 1-1.
NOTE: This is a diode test.
The voltage limiter is a diode. Diodes are designed to conduct current in one direction only. See following NOTE.

NOTE: If the voltage limiter conducts current in both directions, the diode has failed closed. If the voltage limiter will
not conduct current in either direction, the diode has failed open.

1. If necessary, see Testing Basics.

2. Disable the vehicle.

3. Remove the cowl.

4. Disconnect the black wire from positive (+) terminal of voltage limiter.

5. Disco