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Certain replacement parts can be used independently and/or in combination with other accessories to modify this vehi-
cle to permit it to operate at or in excess of 20 mph. When a vehicle is modified in anyway by the Distributor, Dealer, or 
customer to operate at or in excess of 20mph on public streets or roads. UNDER FEDERAL LAW the modified product 
will be a Low Speed Vehicle (LSV) subject to the strictures and requirement of Federal Motor Vehicle Safety Standard 
571.500. In these instances, pursuant to Federal law the Distributor or Dealer MUST equip the product with headlights, 
rear lights, turn signals, seat belts, top, horn and all other modifications for LSV’s mandated in FMVSS 571.500, and 
affix a Vehicle Identification Number to the product in accordance with the requirements of FMVSS 571.565. Pursuant 
to FMVSS 571.500, and in accordance with the State laws applicable in the places of sale and use of the product, the 
Distributor, Dealer or customer modifying the vehicle also will be the Final Vehicle Manufacturer for the LSV, and 
required to title or register the vehicle as mandated by State law.

Never modify the vehicle in any way that will alter the weight distribution of the vehicle, 
decrease it’s stability, increase the speed or extend the stopping distance beyond the fac-
tory specification. Such modifications can result in serious personal injury or death.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.
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Do not ride or allow other people on 
the vehicle being towed.

Do not try to tow the vehicle with ropes, chains or 
any device different from a tow bar approved by the 
factory.

Do not tow the vehicle on highways.

Do not tow the vehicle at speeds more than  12 mph 
(19 kph).

Make sure you secure the vehicle 
and all items before you move a 
vehicle on a trailer.

Do not allow any people on a vehicle being moved 
on a trailer.

Remove the windshield before you move a vehicle 
on a trailer. 

Maximum speed with canopy top installed is 50 mph 
(80 kph).

To decrease the risk of severe 
injury or death, resulting from 
improper servicing techniques, 

observe the following warnings: 

Do not attempt any type of servicing operations 
before reading and understanding all notices, cau-
tions and warnings in this manual.

Any servicing requiring adjustments to be made to 
the powertrain while the motor is running, must be 
made with both  wheels raised.

Wear eye protection when working 
on vehicle. In particular, use care 
when working around batteries or 
using solvents or compressed air.

To decrease the risk of causing an electrical arc, 
which could result in a battery explosion, turn off all 
electrical loads from the batteries before removing 
any heavy gauge battery wires.

NOTICE: Some maintenance items must be serviced 
more frequently on vehicles used under severe driving 
conditions.
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Do not use more than three (3) 
pumps of grease in any grease fit-
ting at any one time. Excess grease 

may cause grease seals to fail or grease to move 
into areas that could damage components.

To decrease the risk of severe 
injury or death resulting from oper-
ating a vehicle with improperly 

operating brake system, the braking system must 
be properly maintained. All driving brake tests must 
be done in a safe location with regard for the safety 
of all personnel.

The canopy does not provide pro-
tection from roll over or falling 
objects.

The windshield provides only minimal protection 
from tree limbs or flying objects.

Read and understand all instruc-
tions supplied by the manufacturer 
of the pressure washer before use.

When you clean the outside of the 
vehicle with a pressure washer, do 
not use more than 700 psi pressure. 

Keep a minimum distance of 12 inches from the 
spray nozzle to the painted surface. Do not clean 
the plastic parts with abrasive solvents. 

View from Underside of Vehicle

Rack Ball
Joint

Rack Ball
Joint



Repair and Service Manual

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

699326

ALL TORQUE FIGURES ARE IN FT. LBS. (Nm)

BOLT SIZE

Grade 2

1/4" 5/16" 3/8" 7/16" 1/2" 9/16" 5/8" 3/4" 7/8" 1"

Unless otherwise noted in text, tighten all hardware in accordance with this chart.
This chart specifies 'lubricated' torque figures. Fasteners that are plated or lubricated when

installed are considered 'wet' and require approximately 80% of the torque required for 'dry' fasteners.

4
(5)

8
(11)

15
(20)

24
(33)

35
(47)

55
(75)

75
(102)

130
(176)

125
(169)

190
(258)

Grade 5

Grade 8

6
(8)

13
(18)

23
(31)

35
(47)

55
(75)

80
(108)

110
(149)

200
(271)

320
(434)

480
(651)

6
(8)

18
(24)

35
(47)

55
(75)

80
(108)

110
(149)

170
(230)

280
(380)

460
(624)

680
(922)

BOLT SIZE
Class 5.8
(Grade 2)

M4 M5 M6 M8 M10 M12 M14
1

(2)
2

(3)
4

(6)
10

(14)
20

(27)
35

(47)
55

(76.4)

Class 8.8
(Grade 5)

2
(3)

4
(6)

7
(10)

18
(24)

35
(47)

61
(83)

97
(131)

Class 10.9
(Grade 8)

3
(4)

6
(8)

10
(14)

25
(34)

49
(66)

86
(117)

136
(184)

5.8

8.8

10.9
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NOTICES, CAUTIONS, WARNINGS, DANGERS 
 

NOTICE: A NOTICE indicates and describes infor-
mation not related to personal injury.

A CAUTION indicates a dangerous 
condition that can cause injury 
that is not life threatening.

A WARNING indicates a danger-
ous condition that can cause 
death or serious injury.

A DANGER indicates a dan-
gerous condition that will 
cause death or serious 
injury.

Changes to the weight distribution 
or the  center of gravity decreases 
the stability of the vehicle and can 
cause it to easily turn over.

Always use correct service proce-
dures. Never do any type of ser-
vice procedure before you read 
and understand all notices, cau-

tions, warnings and dangers in this manual. 

Remove all jewelry before you 
work on the vehicle.

Do not allow loose clothing or hair 
to contact the moving parts.

Do not touch hot objects.

Before you engage or adjust the powertrain, lift and 
support the vehicle on the jack stands.

Wear OSHA approved clothing and eye protection 
when working on anything that could expose the 
body or eyes to potential injury. In particular, use 
care when working around batteries, using com-
pressed air or solvents.

Always remove the key from key switch before you 
disconnect an active circuit.

When you connect the battery cables, pay particu-
lar attention to the polarity of the battery terminals. 
Do not confuse the positive and negative cables.

Engage the parking brake, except when the power-
train must be allowed to rotate or the brake system 
needs service.

If repairs are to be made that will require welding or 
cutting, the batteries must be removed.
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Open flame or sparks can cause an 
explosion. Keep all flammable 
materials away from the batteries.

Explosive hydrogen gas is created during the 
charge cycle of the batteries. Good ventilation can 
remove gas from the buildings. The air must change 
every 12 minutes.

Make sure that the key switch is in the OFF position, 
and the key removed. Make sure all electrical acces-
sories are disabled before you start to service the 
vehicle.

The batteries must be removed before any service 
or repairs that can cause sparks.

Never disconnect an active circuit at a battery termi-
nal.

Be careful, the batteries are 
heavy. Use correct safety 
procedures to lift a battery. 
Always lift the battery with a 
commercially available bat-
tery lifting device. Make sure 
that you do not to tilt the bat-
tery during removal or instal-
lation. An electrolyte spill 

can cause burns and damage.

The electrolyte in a storage battery is an acid solu-
tion which can cause burns to the skin and eyes. 
Always use clean water to wash electrolyte from 
your body or eyes. Get medical assistance immedi-
ately.

When you service the vehicle, always 
wear eye protection. Be careful when 
working around batteries, or using 
solvents or compressed air.

Any electrolyte spills should be neu-
tralized with a solution of 1/4 cup (60 ml) sodium 
bicarbonate (baking soda) dissolved in 1-1/2 gallons 
(6 liters) of water and flushed with water.

Use insulated wrenches to 
decrease the risk of a dropped 
wrench from shorting out a bat-
tery, which could result in an 

explosion and severe personal injury or death.

Aerosol containers of battery terminal protectant 
must be used with extreme care. Insulate metal con-
tainer to prevent can from contacting battery termi-
nals, which could result in an explosion.

Overfilling batteries may result in 
electrolyte being expelled from the 
battery during the charge cycle. 

Expelled electrolyte may cause damage to the vehi-
cle and storage facility. 

NOTICE: Hardware that is removed must always be 
installed in its original position unless otherwise 
specified. If torque values are not specified, refer to 
the Torque Specifications table in the GENERAL 
INFORMATION AND ROUTINE MAINTENANACE sec-
tion.

Aerosol containers of battery ter-
minal protectant must be used with 
extreme care. Insulate metal con-
tainer to decrease the risk of the 

can contacting battery terminals which could result 
in an explosion.
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The vehicle is not stable during the 
lifting  process.

Make sure the vehicle is on a hard 
and level surface.

Never get below a vehicle that is supported by a 
jack only.

Make sure a vehicle that is supported on jack 
stands is stable before you get below the  vehicle.

Put wheel chocks in front and behind the wheels 
that remain on the ground.

Do not allow any person in or on the vehicle being 
lifted.

When you lift the vehicle, put the 
jacks and jack stands at the areas 
indicated (Figure 2).

Front of Vehicle

Black from 
Main Contactor White from 

Control Harness
Yellow from 
Control Harness

Black from Controller

10GA Black from
Control Harness

14GA Black from 
Control Harness
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View from Underside of Vehicle
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NOTICE: Hardware that is removed must always be 
installed in its original position unless otherwise 
specified. If torque values are not specified, refer to 
the Torque  Specifications table in the GENERAL 
INFORMATION AND ROUTINE MAINTENANCE sec-
tion.

To decrease the risk of injury or 
death from battery explosion, bat-
teries should always be removed 

before any servicing that will generate sparks.

It is important to use a sharp drill bit when remov-
ing the rivets on the side of the vehicle. Use 
extreme care when drilling out the rivets located in 
the front of the body and the bottom side of the 
body. Excessive pressure could result in the drill 
bit being forced through the body panel and pene-
trating an internal component. It is recommended 
that a protective piece of sheet metal be placed 
between the battery and the rivet as extra protec-
tion. Use of a drill depth stop will also provide addi-
tional protection.

Pop Rivet
Drill out rivet
head only

Push pin with
screwdriver 
from rear side

Drive pin through 
with punch from
front

OR

Ratchet
Fastener

Remove fastener
with pry bar
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NOTICE: The instrument panel (1) may be removed 
without removing the cowl (5) or may be removed as 
part of the cowl (Figure 4).

To decrease the risk of injury due to 
lack of vehicle information, the cor-
rect safety label must be on the 

instrument panel at all times.

To decrease the risk of personal injury, disconnect 
negative (-) battery cable before servicing vehicle.

634229
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NOTICE: The cowl can be removed along with the 
front fenders.

To decrease the risk of personal 
injury, disconnect negative (-) bat-
tery cable before servicing vehicle.

34
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Front of Vehicle
FOR VEHICLES MANUFACTURED BEFORE JUNE 02, 2019

1

7

6

5

2
24

3

FOR VEHICLES MANUFACTURED AFTER JUNE 02, 2019

1

5

4

5

2

3

Front of Vehicle
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4

4

1

1

2
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Front of Vehicle1
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View of Frame
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Extreme care must be used when 
drilling out rivets located near the 
battery. To avoid penetrating the 

battery with the drill bit use a drill depth stop posi-
tioned to prevent penetration of the body panel. 

Place a piece of sheet metal between the battery 
case and the rivets to be removed as a secondary 
precaution.

1 3

2

4

5 6

5
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All painting must be done in an area 
with adequate ventilation to safely 
disperse harmful vapors.

Wear eye protection and respirator, following manu-
facturer’s instructions, to protect from over-spray 
and airborne mist.

Provide protection from over-spray 
to vehicle and surrounding area.
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To decrease the risk of tire 
explosion, add small amounts of 
air to the tire at intervals to seat 
the tire beads. Over inflation of 

small tires can occur in a few seconds.

Do not over inflate the tires. Excess pressure can 
cause the tire to separate from the wheel or 
explode.

Protect face and eyes when removing a tire valve 
core.

Use only sockets made for use with impact 
wrenches to decrease the risk of injury caused by a 
broken socket.

Do not use tires that have a recommended tire infla-
tion pressure less than the tire pressure recom-
mended in the vehicle owner's guide. NOTICE: Tire plug tools and plugs are available in 

automotive outlets. The tire does not have to be 
removed from the wheel to install a tire plug.

To decrease the risk of injury, 
make sure the mounting/
demounting machine is 
anchored to the floor. Wear 

OSHA approved safety equipment when mounting/
demounting tires.
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To decrease the risk of compo-
nent damage, do not tighten lug 
nuts to more than 85 ft. lbs. (115 
Nm) torque.

NOTICE: Always follow the cross-sequence pattern 
when you install the lug nuts to make sure the wheel 
is evenly seated against the hub.

Cross Sequence

Tire Style May Vary

1

Valve stem should always
be to outside of the wheel.

Always replace the valve stem cap.

Valve Stem
Cap

1 3

4 2
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Part of Frame

Part of Frame

Wave Washer

Bearing

Outer Snap Ring

Inner Snap Ring

Intermediate Shaft
with U-Joints

Rack and Pinion

King Pin Tube

Thrust Washer

Spindle and
King Pin Bushing Axle

Tie Rod

Rack Ball Joint

Rack Extension

Spacer
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NOTICE: Hardware that is removed must always be 
installed in its original position unless otherwise 
specified. If torque values are not specified, refer to 
the Torque Specifications table in the GENERAL 
INFORMATION AND ROUTINE MAINTENANCE sec-
tion.

Do not use more than three (3) 
pumps of grease in any grease fit-
ting at any one time. Excess grease 

can cause grease seals to fail, or grease to move 
into areas that could damage components.

To decrease the risk of possible 
injury or death resulting from a 
vehicle falling from a jack, follow 

the lifting procedure in SAFETY section of this man-
ual. Be sure vehicle is on a firm and level surface.

Never get under a vehicle while it is supported by a 
jack. Use jack stands and test stability of vehicle on 
stands before starting any repair procedure. Always 
place chocks in front and behind wheels not being 
raised. Use extreme care since the vehicle is 
extremely unstable during the lifting process.

NOTICE: Some minor rocking movement of tire is 
normal.

Wheel Bearing Packing

Spindle 
Replacement

Front of Vehicle
1
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Hub Replace-
ment
NOTICE: Once hub is placed onto spindle and 
before outer wheel bearing is installed, fill the area 
between the inner and outer wheel bearings 1/2 - 3/4 
full with grease.

Front 
Spring Replacement

3

5

2

1

24
Front of Vehicle

Front of Vehicle

1

2

3 4

5
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NOTICE: Use a wrench on the center, flat section of 
the tie rod to hold the tie rod while loosening the 
jam nut.

NOTICE: The tie rod has different threads on each 
end. The end with the flat area has left hand threads 
(clockwise to loosen) while the end without the flat 
has conventional right hand threads (counter-clock-
wise to loosen).

X
Rear

X

Front
1/8" (3 mm)
0"   (0 mm)

-
+

Front of Vehicle

1 12

1

2
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*NOTE: Tie Rod Not Shown for Clarity

Part of 
Frame

Part of
 Frame

2

30

5

4

1

7

9

11

12

24

20

10

6

8

18

26

27

17

25

24

2818

13

3
29

16

15
15

21

23

22

19

17

14

Front of Vehicle

14
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To decrease the risk of possible 
injury from falling steering compo-
nents, secure the rack and pinion 

unit (16) to the front springs with wire. This will 
decrease the intermediate shaft connecting the rack 

and pinion unit to the steering column from pulling 
apart due to the weight of the steering system.

NOTICE: The intermediate shaft is assembled with 
the universal joints set 90° out of phase with each 
other.

To decrease the risk of stress and 
possible damage to the rack and 
pinion unit, the axle (3) must first be 

mounted to the springs with the hardware (20 - 23) 
installed in its original location (Figure 7).



Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Repair and Service Manual699326

Wheel Alignment

NOTICE: Failure of a single spring will result in 
over-stressing the other spring; therefore, replace 
front springs as a set. The following procedure will 
replace one spring at a time.

To decrease the risk of stress and 
possible damage to the rack and 
pinion unit, the driver side spring 

must be mounted to the axle with the hardware (20 - 
23) installed in its original location (Figure 7).

NOTICE: After the springs are replaced, the axle will 
need to be aligned to the frame. Unless the axle has 
been replaced, wheel alignment will not be affected; 
however, it is always good practice to check wheel 
alignment any time the front-end components are 
replaced or adjusted.

View from Underside
of Vehicle

Equal
Distance
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Wheel Alignment

Wheel Bearing 
Packing

Wheel Bearing Adjustment

Hub Replacement

Wheel Bearing Packing

Front of Vehicle

1 4
7

8

2 3
5

6

B

A - Install this side of seal
      into housing
B - Lubricate lip of seal

A
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Wheel Bearing Adjustment

Front of Vehicle 1

4

7

2

3

6
5
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Front of Vehicle

Flat Section

10

19

12

18

13
14 15

10

1

45

20

6

17
16

8

7
7

6

2

3
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After replacing or servicing steering 
components, verify that a 1/8" gap 
exists between large hex of the rack 

extension and the rack and pinion unit when the 
steering is turned fully to the right (Figure 20).

Checking/Adjusting Rack Extension-to-Rack and 
Pinion Unit Clearance

Wheel Alignment

NOTICE: The tie rod has different threads on each 
end. The end with the flat area has left hand threads 
(clockwise to loosen) while the end without the flat 
has conventional right hand threads (counter-clock-
wise to loosen).

Measure exposed thread length.
Use measured length to position new
ball joint at same location.

Flat section towards end identifies 
end with left hand threads

Measure threads showing for length to 
position new ball joint at same location
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NOTICE: Use the measurement taken earlier to the 
position the rod end on the tie rod tube.

Wheel Alignment

Rack Ball Joint Replacement

Rack Ball Joint Replacement
After replacing or servicing steering 
components, always verify that a 
1/8" gap exists between large hex of 

the rack extension and the rack and pinion unit 
when the steering is turned fully to the right forcing 
passenger spindle arm against front axle.

Checking/Adjusting Rack Extension-to-Rack and 
Pinion Unit Clearance

Wheel Alignment

To avoid damage to the aluminum 
rack and pinion unit, secure unit in 
vice by the mounting ears only.

Rack and Pinion Unit Replace-

Grooves

13

4

2 5
6
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ment

NOTICE: Wipe bore clean and lubricate pinion and 
lip of seal with grease. The bore has a positive stop 
to correctly locate the seal during installation.

Rack 
and Pinion Unit Replacement

The spindle bearings are designed 
to be used “dry”. Lubrication 
attracts dirt and will ruin the bear-

ings. Do not apply grease to the spindle bearings.

NOTICE: The thrust washer (9) is located on top of 
the spindle between the spindle and the front axle.

Lip of
Seal

Front of Vehicle
2

6

89

10

4 3 5

7
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Wheel Alignment

NOTICE: The rack and pinion gears are not service-
able items. If they are found to be damaged or 
excessively worn, a new rack and pinion unit must 
be installed.

To avoid damage to the aluminum 
rack and pinion unit, secure the unit 
in vice by the mounting ears only.

Pinion Seal Replace-
ment

Rack and Pinion Unit 
Replacement

Pinion Seal 
Replacement

Rack 
and Pinion Unit Replacement

5
9

7
3

13

2

1

6
8

14

11

10
4

12
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After replacing or servicing steering 
components, always verify that a
1/8" gap exists between large hex of 

rack extension and rack and pinion unit when steer-
ing is turned fully to the right forcing passenger 
spindle arm against front axle.

Checking/Adjusting Rack Extension-to-
Rack and Pinion Unit Clearance

After replacing or servicing steering 
components, always verify that a
1/8" gap exists between large hex of 

rack extension and rack and pinion unit when steer-
ing is turned fully to the right forcing passenger 
spindle arm against front axle.

Checking/Adjusting Rack Extension-to-
Rack and Pinion Unit Clearance

Wheel Alignment
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NOTICE: To maintain correct orientation when 
replacing the steering wheel, turn the wheels 
straight ahead.

To decrease the risk of damage to 
the clipboard, perform the follow-
ing removal procedure. Do not use a 

screwdriver to push or pry the retaining tabs.

Do not strike steering nut or end of 
steering shaft directly with ball peen 
hammer. Internal damage to rack 

and pinion unit can result.

Passenger Side
Spindle Arm 
Resting Against
Front Axle

Rack
Ball
Joint

Front
of Vehicle

Gap

Approximately
1/8" Thick Washer

Steering Shaft

6

7
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Steering Wheel Replacement

3

11

10

2
1

8
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6

5

7
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Steering Wheel Replace-
ment

NOTICE: Apply grease to the splines.

Install with arch
up as shown Small

Retaining
Ring

Groove
Bearing

Steering
Shaft
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To decrease the risk of electrical 
shock, the BL- wire must be 
removed before discharging the 
controller by shorting the B+ and 

B- terminals of the controller with a large screw-
driver. Be sure to hold screwdriver by the insulated 
portion.

NOTICE: Note the location of the wiring before dis-
connecting from controller.

Speed Sensor
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To decrease the risk of electrical 
shock, the BL- wire must be 
removed before discharging the 
controller by shorting the B+ and 

B- terminals of the controller with a large screw-
driver. Be sure to hold screwdriver by the insulated 
portion.

NOTICE: Note the location of the wiring before dis-
connecting from the solenoid, to ensure correct 
connections when reassembling.

6

2
3

3

1

2

4

Battery Tray

To 
Motor

Front of Vehicle

1

4 65

Front of Vehicle

2

3
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Do not hold vehicle on a hill 
using the accelerator, which is 
known as a “stalled” condition. 
Leaving motor in a stalled condi-

tion for more than 3-4 seconds can cause perma-
nent damage to the motor.

To prevent shorting motor wires 
and causing an explosion, dis-
connect the negative (-) battery 
cable with an insulated wrench 

before attempting to remove wires from the motor 
(see procedures in SAFETY section of this manual).

Be careful not to damage the 
splines when removing and reas-
sembling the motor to the rear 
axle housing.

Front of Vehicle

Black from 
Main Contactor White from 

Control Harness
Yellow from 
Control Harness

Black from Controller

10GA Black from 
Control Harness

14GA Black from 
Control Harness
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5

Front of Vehicle

1

Rear Axle
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Disconnect the negative (BL-) 
battery cable with an insulated 
wrench before attempting to dis-
connect wires from the motor 

(see safety procedures in SAFETY section).

Motor

O-ring 

2

1
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NOTICE: If continuity is not observed between ter-
minals; an open motor field condition may exist. 
Disassemble the motor to visually confirm.

NOTICE: If continuity is observed between the case 
and terminals; a field to motor case short exists.
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Use charger only on 72 volt bat-
tery systems. Other usage can 
cause personal injury and dam-
age.

Lead acid batteries can generate explosive hydro-
gen gas during normal operation. Keep sparks, 
flames, and smoking materials away from batteries. 
Provide adequate ventilation during charging.

Never charge a frozen battery.

Study all battery manufacturers specific precau-
tions such as recommended rates of charge and 
removing or not removing cell caps while charging.

To decrease the risk of 
electrical shock, connect 
the charger power cord to 

an outlet that has been properly installed 
and grounded in accordance with all local 

codes and ordinances.

A grounded outlet is required to decrease 
the risk of electric shock – do not use 

ground adapters or modify plug.

Do not touch the uninsulated portion of the 
output connector or the uninsulated bat-

tery terminal. 

Disconnect the DC supply before making 
or breaking the connections to the battery 

while charging.

Do not open or disassemble the charger.

Do not operate the charger if the AC sup-
ply cord is damaged or if the charger has 
received a sharp blow, been dropped, or 

otherwise damaged in any way. Refer to all 
repair work to qualified personnel.

The charger is not for use by children.

Provide Protection From Elements

Do Not Block 
Louvered Airways

NEMA 15 - 5R Grounded AC Receptacle
110 - 120 VAC. Dedicated 10 AMP Circuit

Locations outside the US and Canada: Reference
appropriate local electrical code and charger manu-
facturer recommendations for AC power requirements
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NOTICE: Routing the DC cord through the steering 
wheel when charging the batteries, serves as a good 
reminder to store the cord out of the way when 
charging is complete. The DC plug can be damaged 
by driving over or catching the cord on the vehicle 
when driving away.

An ungrounded electrical device 
can become a physical hazard 
that could result in an electrical 
shock or electrocution.
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NOTICE: Always observe the following warnings 
when working on or near batteries:

To decrease the risk of battery 
explosion that could result in 
severe personal injury or death, 
keep all smoking materials, open 

flames or sparks away from the batteries.

Hydrogen gas is formed when charging batteries; 
do not charge batteries without adequate ventila-
tion. A 4% concentration of hydrogen gas is explo-
sive.

Ensure the key switch is off and all electrical acces-
sories are turned off before starting work on vehi-
cle. 

Never disconnect a circuit under load at a battery 
terminal.

Batteries are heavy; use 
proper lifting techniques when 
moving them. Always lift the 
battery with a commercially 
available battery lifting device.

Use care not to tip batteries 
when removing or installing 
them; spilled electrolyte can 

cause burns and damage. 

The electrolyte in a storage battery is an acid solu-
tion which can cause severe burns to the skin and 
eyes. Treat all electrolyte spills to the body and 
eyes with extended flushing with clear water. Con-
tact a physician immediately.

Always wear a safety shield or 
approved safety goggles when 
adding water or charging batter-
ies.

Any electrolyte spills should be 
neutralized with a solution of 1/4 cup (60 ml) 
sodium bicarbonate (baking soda) dissolved in 1-1/
2 gallons (6 liters) of water, and flushed with water.

Overfilling batteries may result in electrolyte being 
expelled from the battery during the charge cycle. 
Expelled electrolyte may cause damage to the vehi-
cle and storage facility.

Aerosol containers of battery terminal protectant 
must be used with caution. Insulate metal container 
to decrease the risk of can from contacting battery 
terminals, which could result in an explosion.

Wrap wrenches with vinyl 
tape to decrease the risk of 
the possibility of a dropped 

wrench from shorting out a battery, which could 
result in an explosion. 

To decrease the risk of fire, 
never connect the battery char-
ger to a vehicle that is to be 
unattended for longer than the 

normal charging cycle. Overcharging can damage 
the batteries and result in overheating. Check the 
charger after 24 hours and disconnect after the 
charge cycle is complete.
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Do not overfill batteries. The 
charging cycle will expel electro-
lyte and result in component 
damage.

Vent Cap

Gas Vent

Vent

Expansion
Space

Plates

1/2”
(13 mm)

1/4” to 3/8”
(6 mm to 10 mm)

Electrolyte level should be at least 1/2” (13 mm)
above plates and 1/4” to 3/8” (6 to 10 mm) below vent.

Valve consistently fills
to a predetermined

level

Electrolyte Level

Pure Water

Watering device similar to the type included
in the Battery Maintenance Kit

Single Battery Cell
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NOTICE: The watering device should only be used if 
the electrolyte level is less than 1/2" (13 mm) above 
top of plates.

To decrease the risk of battery 
damage, be sure that all battery 
caps are tightly installed.

NOTICE: Hardware that is removed must always be 
installed in its original position unless otherwise 
specified. If torque values are not specified, refer to 
the Torque Specifications table in the GENERAL 
INFORMATION AND ROUTINE MAINTENANCE sec-
tion.

Before any electrical service is 
performed, the run/tow switch 
must be placed in the TOW posi-
tion.

If a power wire (battery, motor or controller) is dis-
connected for any reason, the run/tow switch must 
be left in the TOW position for at least 30 seconds 
after the circuit is restored.

1-1/2 Gal. (6 L) Water

Non-Metalic Wand
1/4 Cup (60 ML)
Baking Soda

 2 Gal. (8 L)
Garden Sprayer
(1-1/2 Gal. (6 L)
Baking Soda Solution
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To decrease the risk of battery 
explosion, care must be used 
with aerosol containers of battery 
terminal protectant.

Insulate the aerosol container to decrease the risk 
of the metal can contacting the battery terminals, 
which could result in an explosion.

Disconnect battery charger, con-
troller and other electronic 
devices since they will contrib-
ute to the premature discharge of 

batteries.

Front of Vehicle

Black from 
Main Contactor White from 

Control Harness
Yellow from 
Control Harness

Black from Controller

10GA Black from 
Control Harness

14GA Black from 
Control Harness
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Do not overfill batteries. The 
charging cycle will expel electro-
lyte and result in component 
damage.

NOTICE: In some portable chargers, there will be a 
rattle present in the body of the charger DC plug. 
This rattle is caused by an internal magnet con-
tained within the charger plug. The magnet is part of 
the interlock system that prevents the vehicle from 
being driven when the charger plug is inserted in 
the vehicle charging receptacle.

1.100
1.120 1.160 1.200 1.240 1.280
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ELECTROLYTE FREEZING POINT
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To decrease the risk of battery 
explosion, never insert a metal 
thermometer into a battery. Use a 
hydrometer with a built in ther-

mometer that is designed for testing batteries.

NOTICE: Do not perform a hydrometer test on a bat-
tery that has just been watered. The battery must go 
through at least one charge and discharge cycle in 
order to permit the water to adequately mix with the 
electrolyte.

32
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1100
1125

1150

1200

1225

1250

1275

1300

1100

1125

1150

1200

1225

1250

1275

1300

Add to Float
Reading

Subtract 
from Float
Reading

Bulb Cylinder Float

Weight

Thermometer

1175
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160 71.1 +.032
+.030

150 65.6 +.028
+.026

140 60.0 +.024
+.022

130 54.4 +.020
+.018

120 48,9 +.016
+.014

110 43.3 +.012
+.010

100 37.8 +.008
+.006

90 32.2 +.004
+.002

80 26.7 0
–.002

70 21.1 –.004
–.006

60 15.6 –.008
–.010

50 10 –.012
–.014

40 4.4 –.016
–.018

30 –1.1 –.020
–.022

20 –6.7 –.024
–.026

10 –12.12 –.028

EXAMPLE #1:
Electrolyte Temperature
Above 80°F (27°C)

Electrolyte temperature
90° F (32° C)
Hydrometer reading 1.250
1.250 + .004 = 1.254
corrected specific gravity

EXAMPLE #2:
Electrolyte Temperature
Below 80°F (27 °C)

Electrolyte temperature
70° F (21° C)
Hydrometer reading 1.250
1.250 - .004 = 1.246
corrected specific gravity

° F ° C

Electrolyte
Temperature
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Hydrogen gas formed during bat-
tery charging is explosive and 
can cause personal injury or 
death. Prevent electrical spark or 

open flame near battery.

NOTICE: If the temperature of the battery or the 
ambient temperature is below 60°F (15.55°C), the 
capacity of the battery will be less and require more 
time to charge.

Do not overcharge battery.

Bare wires may cause a short cir-
cuit.

NOTICE: Due to the resistance of the wires involved 
within the harness, voltage readings may be some-
what lower than battery voltage. A reading of 1 volt 
below battery voltage is acceptable.

Front of Vehicle

Black from 
Main Contactor White from 

Control Harness
Yellow from 
Control Harness

Black from Controller

10GA Black from 
Control Harness

14GA Black from 
Control Harness

Hydrogen gas formed during bat-
tery charging is explosive and 
can cause personal injury or 
death. Prevent electrical spark or 

open flame near battery.

NOTICE: If the temperature of the battery or the 
ambient temperature is below 60°F (15.55°C), the 
capacity of the battery will be less and require more 
time to charge.

Do not overcharge battery.

Bare wires may cause a short cir-
cuit.

NOTICE: Due to the resistance of the wires involved 
within the harness, voltage readings may be some-
what lower than battery voltage. A reading of 1 volt 
below battery voltage is acceptable.

Front of Vehicle

Black from 
Main Contactor White from 

Control Harness
Yellow from 
Control Harness

Black from Controller

10GA Black from 
Control Harness

14GA Black from 
Control Harness
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Use of incorrect fuse rating can 
damage electrical components.

NOTICE: Following procedure is applicable for vehi-
cles with halogen headlights.

NOTICE: Following procedure is applicable for vehi-
cles with LED headlights.
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To prevent possible injury or 
death resulting from a battery 
explosion, use an insulated 
wrench and remove the BL- wire 

from the battery to disconnect electrical power to 
vehicle.
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Press to activate
switch

BEEP

BEEP
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Brake Lever
Self Adjusting
Wheel Brake

Brake Cables

Retaining
Ring

Cotter Pin

Clevis Pin

Spherical Nut

Jam Nut

Brake Pedal Pivot Bolt

Compensator
Assembly

Pedal Latch
Arm

Kick Off
Cam

Torsion Springs

Identification
Hole

Washers Bushing

Cam
Pivot

Spacer

Torsion
Spring

Cap Screw
Set
Screw

Pedal Bumper

Nylock Nut

Parking Brake Pedal

Catch Bracket

Part of Frame

Parking Brake
Release Linkage

Part of 
Accelerator Pedal

Push Nut

Hinge Pin

Service
Brake Pedal

Lock Nut

Brake Pedal
Bushing

Equalizer
Link 
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Never manually adjust the brakes 
at the star wheel. Doing so will 
cause permanent damage to the 
adjuster assembly and result in a 

gradual loss of brakes.

Pedal
Latch
Arm

Accelerator
Pedal

Pedal Latch Arm

Kick-Off Cam

Pedal Bumper

Catch 
Bracket

Spring

Stop Tube
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Do steps       through 
to one side at a time

1

Bad
Visually Check
Condition of:

Brake Cables:
Frayed
Damaged
Seized 
Sticky 
Secured/Hardware

Condition of:
Clevis Pins
Cotter Pins

Equalizer:
Corrosion
Damage
Angle
Attachment

Compensator:
Clevis Pin
Adjustment
Bent Rod
Loose Spherical Nut
and Lock Nut

Service Brake
Pedal:
Pivot
Torsion Spring
Damage
Corrosion
Pedal Pad

Park Brake
Pedal:
Hinge Pin 
Torsion Springs
Hardware
Catch Bracket
Latch Arm
Kick-Off Cam
Adjustment
Pedal Pad

Pedal Bumper:
Condition
Secured
Adjustment

Adjust
Correct
Replace

No

Yes

Good

Passes
2 out of 3

Passes
2 out of 3

NoWheel Brake
Clevis Pins

Tight?

*Providing free travel is correctly
adjusted, the clevis pins will not
be under tension by the brake cables.

Test
Result

Fails
2 out of 3

Fails
2 out of 3

Perform the
Periodic Brake
Performance
Test (PBPT)

3 Times

3

Aggressive
Stop Test
(10 times)

4

2

BadSeal and
Thrust Washer

Condition

Good

Remove Excess
Brake Dust from

Brake Components

8

Yes

Return
To

Service

Go to 2

Go to 6

Remove Both Drums
Don't Disturb Brake

Mechanism

6

9

Visually Inspect
Drums

7

Yes

No

Replace

Replace. See
Rear Axle
Section

in Manual

Replace
Wheel
Brake

Assembly

Go to 10

Adjust
Free

Travel

Test
Result

Visual External
Inspection
Includes

PBPT
3 Times

Remove Both Rear
Wheels and Tires

5

Yes

No

8 13

Overheated,
Worn (Ledge),

Spline, Cracked, Glazed,
Grease Contamination,

Out of Round,
Scored

Adjuster
Arm Bent or Not

Contacting Star Wheel? 
Gouges or Galling on Backing Plate?

Gouges or Galling on
Sliding Anchor?

Check Adjuster
Function by Holding
Front Brake Shoe,

Operate Brake Lever

*

See 'Periodic Brake Performance 
Test (PBPT)' in the Technicians 
Repair & Service Manual

Pedal
Free Travel
Correct?
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Adjuster Tries
to Move Star Wheel?
Star Wheel Rotates?
Free Movement of
Sliding Anchor?

10

Yes Replace
Both
Sides

No

Springs
Bent, Broken
or Missing?

Visually Inspect
Brake Shoes

Visually Inspect
Brake Springs

11

14

13

12

Yes

No

Disassemble,
Clean and Lube

Bosses

Damaged,
Worn .06" or less,

Glazed?

Install New
Shoes and 

Springs

Carefully
Reset

Adjuster

15

16

No

Fail

PBPT

Yes

Pass

Yes

No

Re-Adjust
Free Travel

**Dynamic Adjust means to fully apply and release the brakes on a 
vehicle while it is rolling.  Do this by first verifying that some 
braking function exists.  Then drive vehicle at slow speed and 
apply the brakes aggressively.  As the brakes adjust and stop the 
vehicle more effectively, start driving at maximum speed and brake 
aggressively 10 times.  At the spherical nut, readjust the free travel. 
Drive and brake aggressively 10 more times.  Repeat until the pedal 
free travel stabilizes within the specified range.

19

Return to Service

Wheel Brake
Clevis Pins

Tight?

Wheel Brake
Clevis Pins

Tight?

Go to       first.
If tight after
second time,

go to       .

19

5

Aggressive
Brake Test
(10 times)

18 **Dynamic Adjust
Brakes and Pedal

Free Travel

No

Disassemble
Brake,

Clean, Lube.
Replace
Adjuster

Both Sides.

Yes

Install Inner Brake Drum
Washers and Apply

Anti-seize compound
to Splines

Install Brake Drum
and Torque

Repeat Wheel Brake
Work to Other Side
From Step       to     8 13

17
Install Wheel and Tire,
Check Tire Pressure.

Torque Lug Nuts.
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Adjust-
ing Brake Pedal Free Travel

MAINTENANCE AND REPAIRS
Satisfactory brake performance 
does not eliminate the need for 
routine brake testing and inspec-
tion as indicated in the PERIODIC 

SERVICE SCHEDULE section. Correct brake opera-
tion depends on maintenance.

Pedal 
Bumper Adjustment

Brake 
Pedal Removal and Installation

1/4" - 3/8" (6 - 9.5 mm) Diameter
Drill or Bolt Must Pass
Through Gap Adjust At Bumper If Needed 
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MAINTE-
NANCE AND REPAIRS

Pivot
Bolt

Brake
Pedal Bushing

Torsion Spring

Brake
Pedal

Arm

Part of
Frame

Floor
Board

Measured Amount of Free Travel

If required adjust spherical nut 
to achieve correct parking brake
latching pressure of 65 - 75 lbs.
(29 - 34 kg).

Loosen 
Jam Nut

Use a 'bathroom' scale
to confirm the latching force
required to engage and latch 
the parking brake.

 65 70 75

Clevis Pin Loose
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To prevent serious injury or 
death from the use of worn park 
brake components, do not 
attempt to renew worn compo-

nents. The park brake latch arm, kick-off cam and 
catch bracket are hardened parts. Do not grind or 
file them, as doing so will cause the parts to lose 
their hardness properties. Always use new parts.

Not To
Exceed

1/8"
(3 mm)

in
Either

Direction

View From Below

Front

Spherical NutLock Nut

3 - 15/16"
(10 cm)

SpringAdjusting Nut

Jam Nut

NOTE: This dimension is factory pre-set with the
parking brake disengaged and is not to be changed.

Normal
Position

Torsion
Springs

Hinge
Pin

Push
Nut

Kick-Off
Cam

Set
Screw

Pedal Latch Arm

Catch
Bracket

Cam Must Be Against
Latch Arm At This Point

(No gap)
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NOTICE: To ensure correct braking performance, all  
maintenance, inspections and procedures must be 
performed as indicated in the PERIODIC SERVICE 
SCHEDULE section. A Daily Brake Performance 
Test must be performed, and the entire brake sys-
tem must be serviced in accordance with the Peri-
odic Service Schedule.
The brake system must be bled whenever any part 
of the brake system has been replaced.

Wear a dust mask and eye pro-
tection whenever working on 
wheel brakes. 

Do not use pressurized air to blow dust from brake 
assemblies. 

Replace both brake shoes on both wheels if one or 
more shoes are worn below .06” (1.5mm) thickness 
at any point. 

Do NOT touch any of the wheel 
brake mechanism except as 
instructed.

Do NOT use a commercial brake cleaner unless the 
entire brake has been disassembled.

The drum must not be machines 
to remove grooves in teh friction 
surface. Machining the drum 
makes the wall thin and can 

cause the drum to fail. Drum failure causes a loss of 
braking capacity, which can cause severe injury or 
death.

If one wheel brake assembly is 
replaced, the one on the other 
side must also be replaced.

Be careful when you handle the 
adjuster arm. Excessive force will 
damage the adjuster and both 
wheel brake assemblies will need 

to be replaced.

Brake Adjuster
Arm

Star
Wheel

Adjusting
Screw

Wheel Brake
Lever
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A backing plate assembly that 
shows any indication of galling or 
gouging is not repairable and 
must be replaced with a new 

wheel brake assembly. Always replace wheel brake 
assemblies in pairs.

Adjusting Brake Pedal Free 
Travel

Forward

Forward

A

A

B

B

C

C

D

D

Drum Rotation

Drum Rotation

PASSENGER
SIDE

DRIVER
SIDE

Heavy Shoe
Spring

Light 
Shoe
Spring
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Brake pedal free travel must be 
checked and adjusted any time 
the brake system is serviced, or 
when parts are replaced.

The purpose of this procedure is 
to adjust the brakes and seat 
brake system components. The 
brake system cannot be effective 

for the first few applications of the brake pedal.

All brake tests must be done in a 
safe location with regard for the 
safety of all personnel. 

Spherical Nut

Jam Nut

7/8" - 1 1/8" (2.2 - 2.9 cm)
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NOTICE: Do not apply the brake when removing the 
nut as the shoes may not fully retract, preventing 
removal of the brake drum.

Be careful when raising the 
adjuster arm. Excessive force will 
damage the adjuster and necessi-
tate both wheel brake assem-

blies be replaced.

NOTICE: Pay particular attention to the location of 
the inner brake drum washer (6) inside the brake 
drum. It may be on the axle shaft or attached to the 
rear of the drum hub. This washer must be rein-
stalled when the brake is reassembled. 

Clevis Pin Loose

If required adjust spherical nut 
to achieve correct parking brake
latching pressure of 65 - 75 lbs.
(29 - 34 kg).

Loosen 
Jam Nut

Use a 'bathroom' scale
to confirm the latching force
required to engage and latch 
the parking brake.

 65 70 75

Front of Vehicle

3

5

2 4
6
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Do not back off nut to install cot-
ter pin.

Brake Drum 
Removal and Installation

Wear eye protection and a mask 
when cleaning brake compo-
nents. 

Do not use compressed air to remove brake dust 
from brake assembly.

Do NOT use a commercial brake 
cleaner unless the entire brake 
has been disassembled.

Brake Shoe Removal

Friction areas between the back-
ing plate and the brake shoes 
must be lubricated. Be careful 
not to allow lubricant to contact 

braking portion of the brake shoes or the friction 
surface of the brake drum. Use only recommended 
lubricants.

Brake Shoe Installation

Be sure that the adjusting screw 
is threaded into the star wheel 
nut until only 1 - 2 threads are 
exposed. 

If the brake shoes are replaced, replace the brake 
springs and the adjuster components. 

Brake Drum Removal 
and Installation

Adjusting Brake 
Pedal Free Travel

Backing Plate

Lubricate
(3) Bosses
Each Side Lubricate

(3) Bosses
Each Side

Lubricate In and Around Surfaces

 Lubricate

 Lubricate

Brake Adjuster
Arm



Repair and Service Manual

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

699326

NOTICE: When brake shoes are replaced, adjusters 
and springs must also be replaced. Do one side at a 
time, using the other side for reference.

2

1
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97       

ADJUSTER ASSEMBLY

TOP PULL

9

5

4

4 3

1

2

6

810
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Brake Drum Removal and Instal-
lation

Adjusting Brake Pedal Free Travel

17L

17T
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NOTICE: The brake cables and equalizer are only 
serviceable as a complete assembly.

Adjusting Brake 
Pedal Free Travel

Adjusting Brake 
Pedal Free Travel

Spherical
Nut

Jam
Lock
Nut

Equalizer
Bracket

Compensator
Assembly

Cotter
PinClevis

Pin

Brake
Cables

Compensator
Rod
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To prevent serious injury death 
resulting from the use of worn 
park brake components, do not 
attempt to re-new worn compo-

nents. The catch bracket is a hardened part. Do not 
grind or file it, as doing so will cause the part to lose 
its hardness characteristics. Always use a new 
catch bracket.

Park Brake 
Kick-Off Cam Removal, Replacement and Installation

To prevent serious injury or 
death resulting from the use of 
worn park brake components, do 
not attempt to re-new worn com-

ponents. The park brake latch arm is a hardened 
part. Do not grind or file it, as doing so will cause 
the part to lose its hardness characteristics. Always 
use a new park brake arm latch.

Park Brake 
Kick-Off Cam Removal, Replacement and Installation

Pedal
Latch

5
4

7

2

1

6 7 3

9

8

9

8
10

Cam must be against
latch arm at this point with 

no gap.

1/4" (6 mm) max gap at this point

Pedal Latch Arm

Catch Bracket

.03" (.76 mm) max gap 
after adjustment of cam

1

2

4 3
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Parking Brake 
Kick-Off Cam Removal, Replacement and Installation

1/4" - 3/8" (6 - 9.5 mm) diameter
drill or bolt must pass
through tap. Adjust at bumper if needed. 

Accelerator
Pedal

4
3

2
7

2 3
4

1

9
5

6
8

10
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The rear axle is a precision 
assembly, and therefore any 
repair or replacement of parts 
must be done with extreme care 

in a clean environment. Before attempting to per-
form any service on the axle, read and understand 
all of the following text and illustrations before dis-
assembling the unit.

Handle all splines with extreme care. O-rings must 
be removed/installed with care to decrease the risk 
of damage to bearings, seals and bearing bores.

NOTICE: It is recommended that whenever a bear-
ing, seal or O-ring is removed, it be replaced with a 
new one regardless of mileage. Always wipe the 
seals and O-rings with a light oil before installing.

To decrease the risk of personal 
injury, follow the lifting proce-
dure in SAFETY section of this 
manual. Place wheel chocks in 

front and behind the front wheels and check the 
stability of the vehicle on the jack stands before 
starting any repair procedure. Never work on a 
vehicle that is supported by a jack alone.

Check/Fill Plug
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Use care to decrease the risk of 
damage to the inner surface of 
the axle tube at the sealing area.

To decrease the risk of seal dam-
age, lightly coat the axle shaft 
with bearing grease and support 
the shaft during installation.

Bearing
Separator
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NOTICE: Tighten the axle nut to torque value speci-
fied below. Continue to tighten until the slot in the 
nut aligns with the cotter pin hole.

Thin Thrust
Washer Inner Snap

Ring

BearingOuter
Snap Ring

Brake Drum

Axle Nut

Cotter Pin
Thick Thrust

Washer 

Spline
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To reduce the possibility of 
personal injury, follow the lifting 
procedure. Place wheel chocks in 

front of and behind the front wheels and check the 
stability of the vehicle on the jack stands before 
starting any repair procedure. Never work on any 
vehicle that is supported by a jack alone (See 
LIFTING THE VEHICLE on page 8).
NOTICE: In the following text, there are references 
to removing/installing bolts etc. Additional hard-
ware (nuts, washers, etc.) that are removed must 
always be installed in the original position unless 
otherwise stated. Non specified torques are shown 
in the torque table (See HARDWARE on page 4).
The rear suspension consists of the leaf springs, 
shocks, and the hardware that secures these items 
and mounts the leaf springs to the axle and to the 
vehicle frame. The removal of the rear axle is also 
covered in this section due to the nature of it being 
interrelated to the suspension components.

Replace any worn or damaged 
hardware with new parts.

1

1

1

1

2

2

2

3

3

5

10

4

15

Front of Vehicle
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NOTICE: If the springs are to be replaced and the 
rear axle is not to be removed, it is important to 
remove and replace one spring at a time. Springs 
must be replaced in sets. Never replace just one.
NOTICE: Be sure to note whether the springs are 
mounted on top or bottom of the axle.
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6

15

12

14

17
8

9

7

25

18

13

11

20

19

21
16

Front of Vehicle

15
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To reduce the possibility of personal 
injury, follow the lifting procedure of 
this manual (See LIFTING THE 

VEHICLE on page 8). Place wheel chocks in front and 
behind the front wheels and check the stability of the 
vehicle on the jack stands before starting any repair 
procedure. Never work on any vehicle that is 
supported by a jack alone.
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The canopy does not provide pro-
tection from roll over or falling 
objects.

The windshield does not provide protection from 
tree limbs or flying objects.

To reduce the possibility of severe 
injury or death while transporting 
vehicle:

Secure the vehicle and contents.

Never ride on vehicle being transported.

Always remove windshield before trailering. 

Maximum speed with sun top installed is 50 mph 
(80 kph).
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DETAIL A

56

DETAIL C
(Front)

9

(Outside Tubing
On Sun Top)5

16
17 7

Front of Vehicle

Front of Vehicle

DETAIL B

11
3

4

14

11
18

20
18 192

9 7

7
6

DETAIL D
(Rear)

5 20

5 7
5 7

Front of Vehicle

14
15

10

18 20

5
18 19

18 19

3
4

10

1213

1312

2

8

1015

D

B

A

C

Vehicle Shown for
Reference
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Take care not to warp wind-
shield when raising and low-
ering the top section of 
windshield.
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SPLIT WINDSHIELD
Lower Latch

Strut

Front of Vehicle

Strut

Front of 
Vehicle

Windshield

 DETAIL A

3

Windshield

Strut

 DETAIL C

3

DETAIL D

DETAIL B

8

6

3

2

7

4
5

Vehicle Shown for
Reference
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Plug the Curtis handheld program-
mer into Curtis programmer port 
only. If plugged into the wrong port, 

voltage from other interface circuits may result in 
permanent damage to the programmer.

UP

DOWN

RIGHTLEFT
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Example: Battery Undervoltage (code 23).

The controller’s two LEDs will display this repeating pattern:
RED

(first digit) (2) (second digit) (3)

REDYELLOW YELLOW

In the Fault menu of the 1311 programmer, the words
Undervoltage Cutback will be displayed; the real-time battery voltage
is displayed in the Monitor menu (”Keyswitch Voltage”).

* ** ** ***
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SCHEDULED MAINTENANCE CHART
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SAVE THESE IMPORTANT 
SAFETY INSTRUCTIONS 

This manual contains important safety and operating 
instructions – read before using charger. 

Warning:  Use charger only with an algorithm selected that is 
appropriate to the specific battery type. Other usage may cause 
personal injury and damage. Lead acid batteries may generate 
explosive hydrogen gas during normal operation.  Keep sparks, 
flames, and smoking materials away from batteries. Provide 
adequate ventilation during charging. Never charge a frozen battery. 
Study all battery manufacturers’ specific precautions, ie. maximum 
charge rates and if cell caps should be removed while charging. 

Danger:  Risk of electric shock. Connect charger power cord to 
an outlet that has been properly installed and grounded in 
accordance with all local codes and ordinances. A grounded outlet 
is required to reduce risk of electric shock – do not use ground 
adapters or modify plug. Do not touch uninsulated portion of output 
connector or uninsulated battery terminals. Disconnect the AC 
supply before making or breaking the connections to the battery. Do 
not open or disassemble charger. Do not operate this charger if the 
AC supply cord is damaged or if the charger has received a sharp 
blow, been dropped, or otherwise damaged in any way – refer all 
repair work to the manufacturer, or qualified personnel. This 
appliance is not intended for use by persons (including children) 
with reduced physical, sensory or mental capabilities, or lack of 
experience and knowledge, unless they have been given 
supervision or instruction concerning use of the appliance by a 
person responsible for their safety. Children should be supervised 
to ensure that they do not play with the appliance.

INFORMATIONS IMPORTANTES 
DE SÉCURITÉ 

Ce manuel contient des instructions importantes 
concernant la sécurité et le fonctionnement.  

Attention:  Utiliser le chargeur seulement avec un algorithme 
approprié au type spécifique de batterie. D´autres types de batteries 
pourraient éclater et causer des blessures ou dommages. Les 
batteries peuvent produire des gaz explosifs en service normal.  Ne 
jamais fumer près de la batterie et éviter toute étincelle ou flamme 
nue à proximité des batteries. Fournissez une ventilation adéquate 
du chargement. Ne jamais charger une batterie gelée. Prendre 
connaissance des mesures de précaution spécifiées par le fabricant 
de la batterie, p. ex., vérifier s´il faut enlever les bouchons des 
cellules lors du chargement, et les taux de chargement. 

Danger:  Risque de chocs électriques. Ne pas toucher les 
parties non isolées du connecteur de sortie ou les bornes non 
isolées de la batterie. Toujours connecter le chargeur à une prise de 
courant mise à la terre.  Déconnectez la source AC avant de faire ou 
défaire les connections à la batterie en chargement.  Ne pas utiliser 
le chargeur si le cordon d’alimentation AC est endommagé ou si le 
chargeur est abîmé suite à une chute ou autre indicent. Ne pas 
ouvrir ni désassembler le chargeur – référer toute réparation aux 
personnes qualifiées.  Cet appareil n’est pas destiné à un usage par 
des personnes (dont les enfants) avec des facultés motrices, 
sensorielles ou mentales réduites, ou ayant une expérience et des 
connaissances insuffisantes, à moins qu’elles sont sous la 
supervision ou reçoivent les instructions sur l’utilisation de 
l’appareil d’un répondant garant de leur sécurité. Les enfants 
devraient être surveillés afin qu’il ne jouent en aucun temps avec 
l’appareil.

 Operating Instructions-  
CAUTION:  Charger enclosure may be hot during charging.  Use hand protection if handling the charger while charging.�

1. Extension cords must be 3-wire cord no longer than 30m(100’) at 10AWG or 7.5m(25’) at 16AWG per UL guidelines. 

2. Only connect ONE QuiQ charger to a single 15A circuit or the circuit may become overloaded. 

3. Charger 10-LED Display: 

LED Colour Indication (following “Power-On Self Test”)

Ammeter 
(Amber)

Solid: Displays approximate scale of current output during 
bulk phase. 

Flashing:  High internal charger temperature. Output reduced. 
 Also displays algorithm #1-6 for 11 seconds if no 

battery is connected. 

80% Charge 
(Amber)

Solid:   Bulk charge phase complete, 80% charged.  In 
Absorption phase. 

Flashing:  With no battery connected, indicates algorithm # 
selected by number of flashes. 

100% Charge 
(Green)

Solid:  Charging complete.  Charger in Maintenance Mode. 

Flashing:  Absorption phase complete. In Finish phase 

AC On 
(Amber)

Solid:  AC Power good 

Flashing:  Low AC Voltage, check voltage and extension cord 
length (see above for guidelines). 

Fault 
(Red)

Flashing:  Charger error.  Reset charger power and refer to 
Troubleshooting Instructions below.
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4. Optional Charger Single-LED Display (internal or external) 

LED Colour Indication (following “Power-On Self Test”)

Green Solid: Charging complete.  Charger in Maintenance Mode. 

Flashing:  Short: <80% Charge. 

 Long: >80% Charge. 

 When battery is not connected:  Algorithm Number 
display.

Amber Flashing:  Reduced Power Mode: Low AC Voltage or High 
internal charger temperature. 

Red Flashing:  Charger error.  Reset charger power and refer to 
Troubleshooting Instructions below. 

 Maintenance Instructions-
1. Do not expose charger to oil, dirt, mud or direct heavy water spray when cleaning vehicle. 

2. If the detachable input power supply cord set is damaged, replace with a cord that is: 

a.) for North America -  UL or CSA listed/approved detachable cord, 3 conductor, 16AWG minimum, and rated SJT; 
terminating in a grounding type  IEC 60320 C14 plug rated 250V, 13A minimum; or 

b.) for all other countries – a safety approved detachable cord, 3 conductor, 1.5mm² minimum, rated appropriately for 
industrial use. The cord set must be terminated on one end with a grounding type input connector appropriate for 
use in the country of destination and, on the other end, an output grounding type IEC 60320 C14 plug. 

3. The enclosure of the charger has been tested successfully to EN60529, meeting IP66.  The AC supply inlet is rated to 
IP20, which is suitable for indoor use only.  Keep all AC connections clean and dry. 

 Troubleshooting Instructions-
If a fault occurs, count the number of red flashes between pauses and refer to the table below: 

Red Flashes Cause Solution 

Battery High Voltage Check battery size and condition and reset charger 
(interrupt AC power for 15 seconds). 

Battery Low Voltage Check battery size and condition and reset charger 
(interrupt AC power for 15 seconds). 

Charge Timeout caused by 
battery pack not reaching required 
voltage.  Charger output was 
reduced due to high temperatures 

Check connections. 

Operate charger at a lower ambient temperature. 

Check Battery: battery could not 
be trickle charged up to minimum 
voltage 

Check for shorted or damaged cells. 

Over-Temperature: Charger shut 
down due to high internal 
temperature. 

Ensure sufficient cooling air flow and reset charger 
(interrupt AC power for 15 seconds). 

Charger Internal Fault Reset charger (interrupt AC power for 15 seconds). 
Return to qualified service depot if fault persists. 
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NOTICE: Read the following operational warnings before driving the vehicle:

NOTICE: Read the following maintenance information and warnings before servicing or repairing the vehicle:



MANUFACTURER INFORMATION
Textron Specialized Vehicles Inc.
1451 Marvin Griffin Road
Augusta, GA, USA 30909-3852

Dealer: 800-296-4804
Consumer: 877-394-6772 

www.trackeroffroad.com

Owner’s Manuals and Repair Manuals are 
available from the manufacturer.

Copyrighted Material
This manual may not be reproduced in whole or
in part without the express permission of the
manufacturer.


