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Thank you for purchasing a Ruff & Tuff Electric Vehicle! This manual is
designed to provide you with a basic understanding of the features and
operation of this vehicle.

Included in this manual:
¢ Important Safety Information
e Basic operation, maintenance and inspection procedures.

e Information about special techniques and skills needed to ride your Ruff &
Tuff electric vehicle.

e Warranty Information

For your safety:

e Read this manual carefully and completely before operating your vehicle.
Make sure you understand all instructions.

Take special notice of warning and caution labels on the vehicle.

Only operate a Ruff & Tuff electric vehicle with proper training or
instruction.

Operators should have a valid motor vehicle license.

No one under 16 years of age should operate a Ruff & Tuff electric vehicle.
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General Information

This guide is provided to assist the owner or operator of this Ruff & Tuff product in the safe operation and
maintenance of the vehicle.

Operating Instructions
1) Make sure only responsible drivers operate this vehicle. Operators should have a valid motor vehicle license.
No one under 16 years of age should be allowed to operate the vehicle.
2) Vehicle must be properly maintained in order to insure safe operating condition.
3) The operator of the vehicle should follow all applicable driving rules, regulations, and restrictions.
4) Reduce speed when making sharp turns and when traveling:
In wet areas
In blind spots
Along loose terrain
On uneven roads
In traffic with other vehicles
. Near pedestrian areas
5) When parking vehicle:
a. Apply Park Brake
b. Move Forward/Reverse switch to “Neutral” position
c. Turn key to “Off’ position
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Maintenance

If the owner of this Ruff & Tuff electric vehicle is not skilled, experienced, or capable of performing maintenance to
the vehicle, he or she is encouraged to seek assistance to prevent injury to himself/ herself or damage to the
vehicle.

In order to keep your Ruff & Tuff electric vehicle in the safest, most reliable condition, periodic maintenance should
begin at purchase:

1) Ruff & Tuff Electric Vehicles, Inc. recommends that a qualified maintenance/repair dealer perform all
maintenance and repairs.

2) Vehicle must be disabled before performing maintenance:
a. Apply Park Brake
b. Move Forward/Reverse switch to “Neutral” position
c. Turn key to “Off’ position
) Replace all safety and warning labels on the vehicle that become damaged or missing.
) Periodically check nuts and bolts around the vehicle to ensure they are not loose.
) Test drive the vehicle after maintenance is performed or repairs are made.
) Use wheel chocks and jack stands when lifting the vehicle.

7) Use proper tools when performing maintenance or repairs to the vehicle.

8) Battery Maintenance - There is no routine maintenance required in the battery compartment other than checking
battery nuts periodically. Your AGM dry cell batteries do not require routine maintenance such as watering, etc.
These batteries are virtually maintenance free.
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General Information

9) Brake Maintenance - Disc brake pads should be visually inspected periodically and should be changed when the
minimum pad thickness is reached by a certified Ruff & Tuff technician.

10) Tire Maintenance - Tire care is basic. Keep tires clean and use tire care products as needed. Refer to
manufacturer's recommended inflation pressure located on the tire sidewall.

11) Replacement parts are available from your local Ruff & Tuff dealer. For best performance and safety, use only
factory replacement parts.

12) Ruff & Tuff Electric Vehicles, Inc. recommends that you keep records of all maintenance and repairs.

Cleaning

1) Turn the key to the OFF position and remove before washing the vehicle.

2) Wash with soap and water. All parts of vehicle can be hosed off including battery terminals. Be sure to run the
car after washing as the brakes may lock up if car is left to sit in place.

3) Do not concentrate water stream in location of the black box located in the center of the battery box. This is
where the controller and electronics are located in your vehicle.

4) Paint should be waxed yearly to prevent fading due to extreme exposure to sunlight.



General Information

General Do’s & Don’ts

Auxiliary Components
All 12V electrical components must be wired through the DC/DC converter. Precaution must be taken not to exceed
the maximum rated output of the converter.

Cleaning

Moving parts kept clean of mud, sand and debris will typically last longer with less wear to the components.
Example: Brakes that are constantly caked with mud are prone to much more rapid wear and much less effective
stopping power.

Creeping

When RTEV units are driven very slowly at a constant throttle setting for extended periods (2-3 minutes plus),
especially up hills, the motor will get excessively hot and cause damage to the motor, wires and possibly the
controller. Electric motors are designed to spin, therefore when a motor is heavily loaded and turning slowly the
excess amperage that is not used for motion is turned into heat. In any situation, the faster the motor is turning the
more amperage is used up in motion and less heat buildup will occur.

Long Term Storage

When leaving an RTEV unit for an extended period, the batteries should be fully charged prior to storage. Leaving
the batteries in a discharged state for extended periods will dramatically shorten the life and performance of the
batteries.

Off Road Use
Any damage caused by debris such as rocks, sticks, logs, stumps, water, etc. is the responsibility of the operator.
As always, use caution and common sense when operating off road.

Resting On Hills

When coming to rest on hills, you must never use the accelerator to keep the car motionless on hills. This should
always be done with the braking system, removing your foot from the accelerator pedal. Even with light pressure on
the accelerator, if amperage is sent through the motor and the load prevents the motor from turning the current will
burn both the brushes and the surface of the armature upon which the brushes ride.



Specifications

Model: NEV2

Weight 1350 Ibs. / 612.34 kg

Load Capacity 800 Ibs. / 362.87 kg

Dimensions (LWH) 100%/50"/73”

Tires (4-ply) Duro® 215/40-12

Tire Pressure 10-12 psi

Lights 55-watt Halogen

Brakes Dual rear mechanical drum brakes, self-
adjusting, automatic park brake release

Front Suspension Heavy duty leaf springs with hydraulic
shock absorbers

Rear Suspension Heavy duty leaf springs with hydraulic
shock absorbers

Transmission Automatic Transmission with electronic
forward/reverse/neutral solid state rocker
switch

Motor Kinetek® 3.8W 48 Volt DC/5.1 HP
nominal/ 16 HP peak

Electric voltage 48-volt D.C.
Six 8-volt deep cycle AGM (Dry Cell)
170 AH, 2 gauge Copper wiring

Speed Controller Curtis® separately excited, 400-Amp
output

Speed 20-25 mph / 32 -40 km/hr

Charger Delta-Q® automatic 48 Volt, 18 amp DC
output



Specifications

Model: NEV4

Weight 1385 Ibs. / 628.23 kg

Load Capacity 1000 Ibs. / 453.59 kg

Dimensions (LWH) 1327/50"73”

Tires (4-ply) Duro® 215/40-12

Tire Pressure 10-12 psi

Lights 55-watt Halogen

Brakes Dual rear mechanical drum brakes, self-
adjusting, automatic park brake release

Front Suspension Heavy duty leaf springs with hydraulic
shock absorbers

Rear Suspension Heavy duty leaf springs with hydraulic
shock absorbers

Transmission Automatic Transmission with electronic
forward/reverse/neutral solid state rocker
switch

Motor Kinetek® 3.8W 48 Volt DC/5.1 HP
nominal 16 HP peak

Electric voltage 48-volt D.C.
Six 8-volt deep cycle AGM (Dry Cell)
170 AH, 2 gauge Copper wiring

Speed Controller Curtis® separately excited, 400-Amp
output

Speed 20-25 mph / 32-40 km/hr

Charger Delta-Q® automatic 48 Volt, 18 amp DC
output



Specifications

Model: CEV2

Weight

Load Capacity

Dimensions (LWH)

Tires (4-ply)
Tire Pressure
Lights

Brakes

Front Suspension

Rear Suspension

Transmission

Motor

Electric voltage

Speed Controller

Speed

Charger

1350 Ibs. /612.34 kg
800 Ibs. / 362.87 kg
100"/50"/80"

Duro® 23" x 10.5" x 12"
10-12 psi

55-watt Halogen

Dual rear mechanical drum brakes, self-
adjusting, automatic park brake release

Independent heavy duty coil over springs with
hydraulic shock absorbers

Heavy duty leaf springs with hydraulic
shock absorbers

Automatic Transmission with electronic
forward/reverse/neutral solid state rocker
switch

Kinetek® 3.8W 48 Volt DC/5.1 HP
nominal 16 HP peak

48-volt D.C.
Six 8-volt deep cycle AGM (Dry Cell)
170 AH, 2 gauge Copper wiring

Curtis® separately excited, 400-Amp
output

20-25 mph / 32-40 km/hr

Delta-Q® automatic 48 Volt, 18 amp DC
Output
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Specifications

Model: CLX2

Weight

Load Capacity
Dimensions (LWH)
Tires (4-ply)

Tire Pressure
Lights

Brakes

Front Suspension

Rear Suspension

Transmission

Motor

Electric voltage

Speed Controller

Speed

Charger

1590 Ibs. / 721.21 kg

800 Ibs. / 362.87 kg
100"/50"/80"

Duro® 23" x 10.5”" x 12

10-12 psi

55-watt Halogen

4-Wheel Hydraulic Disc Brakes

Independent heavy duty coil over springs with
hydraulic shock absorbers

Independent with dual a-arms and coil
over shocks

Automatic Transmission with electronic
forward/reverse/neutral solid state rocker
switch

Kinetek® 4.4KW 48 Volt DC/5.9 HP
nominal/19 HP peak

48-volt D.C.
Six 8-volt deep cycle AGM (Dry Cell)
230 AH, 2 gauge Copper wiring

Curtis® separately excited, 500-Amp
output

20-25 mph / 32-40 km/hr

Delta-Q® automatic 48 Volt, 18 amp DC
output
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Specifications

Model: CLX4
Weight

Load Capacity

Dimensions (LWH)

Tires (4-ply)
Tire Pressure
Lights
Brakes

Front Suspension

Rear Suspension

Transmission

Motor

Electric voltage

Speed Controller

Speed

Charger

1625 Ibs. / 737.08 kg

1000 Ibs. / 453.59 kg
1327/507/80"

Duro® 23" x 10.5" x 12"

10-12 psi

55-watt Halogen

4-Wheel Hydraulic Disc Brakes

Independent heavy duty coil over springs with
hydraulic shock absorbers

Independent with dual a-arms and coil
over shocks

Automatic Transmission with electronic
forward/reverse/neutral solid state rocker
switch

Kinetek® 4.4KW 48 Volt DC/5.9 HP
nominal/ 19 HP peak

48-volt D.C.

Six 8-volt deep cycle AGM (Dry Cell)
230 AH, 2 gauge Copper wiring

Curtis® separately excited, 500-Amp
output
20-25 mph / 32-40 km/hr

Delta-Q® automatic 48 Volt, 18 amp DC
output
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Specifications

Model: 4x4

Weight

Load Capacity

Dimensions (LWH)

Tires (4-ply)

Tire Pressure
Lights
Brakes

Front Suspension

Rear Suspension

Transmission

Motor

Electric voltage

Speed Controller

Speed

Charger

1625 Ibs. / 737.08 kg
1000 Ibs. / 453.59 kg
100%/50°/80"

Duro® 23" x 8” x 12" (front)
Duro® 23" x 10" x 12" (rear)

10-12 psi
95-watt Halogen
4-Wheel Hydraulic Disc Brakes

Independent heavy duty coil over springs with
hydraulic shock absorbers

Independent with dual a-arms and coil
over shocks

Automatic Transmission with electronic
forward/reverse/neutral solid state rocker
switch

Kinetek® 4.4KW 48 Volt DC/5.9 HP
nominal/ 19 HP peak

48-volt D.C.
Six 8-volt deep cycle AGM (Dry Cell)
230 AH, 2 gauge Copper wiring

Curtis® separately excited, 500-Amp
output

20-25 mph / 32-40 km/hr

Delta-Q® automatic 48 Volt, 18 amp DC
Output
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Control Functions - Dashboard

NEV2 NEV4 CEV2

8 O O)
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Dashboard Button Functions
1. Battery Charge Meter — This meter indicates the current state of charge for the battery system

2. Direction Selector — This switch is used to change the direction of the vehicle. The up arrow indicates Forward
and the down arrow indicates Reverse. The middle position indicates Neutral.

3. Headlight/Taillight Switch — Turns headlights and taillights on and off
4. Windshield Wiper Switch — Operates the windshield wiper
5. Auxiliary Switch — Available switch for auxiliary use

6. 12 Volt Power Outlet — For 12 volt auxiliary accessories
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Control Functions
NEV2 NEV4 CEV2

Entering the Vehicle
All passengers must be seated with seat belt properly fastened at all times while the Ruff & Tuff electric vehicle is in
use.

Ignition Switch
Functions of the respective switch positions are as follows:

ON:
Motor will operate only at this position.

OFF:
All electrical circuits are switched off. The key can be removed in this position.

Turning the Vehicle On
Hold foot brake. Before rotating key forward to the “On” position make sure the direction selector is in the Neutral
position.

Driving the Vehicle

Hold Foot brake. Select the desired direction by using the dash mounted direction selector
(forward/reverse/neutral). Release Park Brake by depressing the bottom part of the brake pedal. Release foot brake
pedal. Accelerate smoothly by pressing the accelerator pedal with foot. Always be aware of surrounding terrain and
use caution. Judge speed accordingly. Be cautious when encountering loose or wet terrain. Do not attempt steep
grades. (See Safety pages 40-44)

Stopping the Vehicle
To stop, release accelerator pedal and apply foot brake pedal. To engage Park Brake, engage pressure to the top
part of the pedal until it locks.

Turning the Vehicle Off
After applying the Park Brake, switch the key to the OFF position; switch the direction selector on the dashboard to
the Neutral (N) position.

Exiting the Vehicle

Once the vehicle has come to a complete stop, the Park Brake has been applied, the key switch has been turned to
the OFF position, and the direction selector has been switched to the Neutral position, all passengers can carefully
exit the vehicle. Never attempt to exit the vehicle while it is still moving. This could lead to severe injury.

Storing the Vehicle

Store the Ruff & Tuff electric vehicle with Park Brake applied, key switch in the OFF position, and the direction
selector in the Neutral position.
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Control Functions - Dashboard
CLX2 CLX4
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Dashboard Button Functions
1. Battery Charge Meter — This meter indicates the current state of charge for the battery system
2. Available Auxiliary Switch Location
3. Headlight Switch — Toggle switch that turns the headlights and taillights on and off.

4. Direction Selector — This switch is used to change the direction of the vehicle. The up arrow indicates Forward
and the down arrow indicates Reverse. The middle position indicates Neutral.

5. Auxiliary Switch— Available switch for auxiliary use
6. Windshield Wiper Switch - Operates the windshield wiper

7. 12 Volt Power Outlet — For 12 volt auxiliary accessories

16



Control Functions - Dashboard

4x4
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Dashboard Button Functions

1.

Battery Charge Meter — This meter indicates the current state of charge for the battery system
Available Auxiliary Switch - Available port for auxiliary use
Headlight Switch — Turns the headlights and taillights on and off.

Direction Selector — This switch is used to change the direction of the vehicle. The up arrow indicates Forward
and the down arrow indicates Reverse. The middle position indicates Neutral.

Windshield Wiper Switch — Operates the windshield wiper
4-Wheel Low Button — See 4x4 Control Functions section of this manual (pages 19-20)
2 Wheel High/4 Wheel High — See 4x4 Control Functions section of this manual (pages 19-20)

12 Volt Power Outlet — Used for auxiliary powered accessories
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Control Functions

CLX2 CLX4 4x4

Entering the Vehicle
All passengers must be seated with seat belt properly fastened at all times while the Ruff & Tuff electric vehicle is in
use.

Ignition Switch
Functions of the respective switch positions are as follows:

ON:
Motor will operate only at this position.

OFF:
All electrical circuits are switched off. The key can be removed in this position.

Turning the Vehicle On
Hold foot brake. Before rotating key forward to the “On” position make sure the direction selector is in the Neutral
position.

Driving the Vehicle

Hold Foot brake. Select the desired direction by using the dash mounted direction selector
(forward/reverse/neutral). Release Park Brake by depressing the Park Brake pedal. Release foot brake pedal.
Accelerate smoothly by pressing the accelerator pedal with foot. Always be aware of surrounding terrain and use
caution. Judge speed accordingly. Be cautious when encountering loose or wet terrain. Do not attempt steep
grades. (See Safety pages 40-44)

Stopping the Vehicle
To stop, release accelerator pedal and apply foot brake pedal. To engage Park Brake, depress Park Brake until
locked.

Turning the Vehicle Off
After applying the Park Brake, switch the key to the OFF position; switch the direction selector on the dashboard to
the Neutral (N) position.

Exiting the Vehicle

Once the vehicle has come to a complete stop, the Park Brake has been applied, the key switch has been turned to
the OFF position, and the direction selector has been switched to the Neutral position, all passengers can carefully
exit the vehicle. Never attempt to exit the vehicle while it is still moving. This could lead to severe injury.

Storing the Vehicle

Store the Ruff & Tuff electric vehicle with Park Brake applied, key switch in the OFF position, and the direction
selector in the Neutral position.
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Control Functions
4x4 ONLY

2WD/4WD Front Differential Operation
(*Applies to 4x4 Vehicle Only*)

Use Only When Necessary

Recommended Transfer Case Settings:

Driving Conditions Transfer Case Settings
21 41 4]
Normal YES
Severe YES
Extreme YES

You can choose among three (3) drive settings:

21 (Two-Wheel High): Neither Button Depressed This setting is for driving in most street and off-road situations.
Your front axle is not engaged in two-wheel drive.

41 (Four-Wheel High): Green Button Depressed This setting engages your front axle to help drive your vehicle.
Use four-wheel high when you need extra traction, such as on snowy or icy roads, or in more-aggressive off-road
situations.

4| (Four-Wheel Low): Green and Red Button Depressed (Depress the Green Button first, then the Red Button)
This setting also engages your front axle to give you extra traction. You may never need Four-Wheel Low. It sends
the maximum power to the front wheels. You might choose Four-Wheel Low if you were driving off-road in sand,
mud or deep snow and while climbing hills. While operating in Four-Wheel Low, the steering will be exaggerated
and heavy.

Shifting from Two-Wheel High to Four-Wheel High
Press and release the Four-Wheel High (green) button. This can be done at low speed (less than 5 mph), and the
front axle will lock automatically with some delay.

Shifting from Four-Wheel High to Two-Wheel High

Press and release the Four-Wheel High (green) button. This can be done at low speed (less than 5 mph), and the
front axle will unlock automatically with some delay.

It is normal to hear and feel your vehicle’s transfer case shift into Four-Wheel drive. If you shift with the vehicle
stopped, it may be necessary to shift the transmission momentarily into REVERSE (R) and FORWARD (F) to
engage or disengage the front axle.

19




Control Functions
4x4 ONLY

Shifting from Two-Wheel High or Four-Wheel High to Four-Wheel Low

Note: Shifting the transfer case into four-wheel low while moving at speeds faster than 5 mph may cause premature
wear to the transfer case, and may cause the gears to grind. To avoid causing premature wear, and grinding the
gears, do not shift the transfer case into four-wheel low while the vehicle is moving faster than 5 mph.

To shift from Two-Wheel High or Four-Wheel High to Four-Wheel Low, the vehicle must be stopped or moving less
than 5 mph. While in Two-Wheel High press the green button to engage 4-Wheel High and then press the red
button to engage Four-Wheel Low. NOTE: Depressing the Red Button alone will not engage Four Wheel Low.

Shifting from Four-Wheel Low to Four-Wheel High or Two-Wheel High

To shift from four-wheel low to Four-Wheel High or Two-Wheel High, your vehicle must be stopped or moving less
than 5 mph. The preferred method for shifting out of Four-Wheel Low is to have your vehicle moving 5 mph or less
and depress the red button for Four-Wheel High and then the green button for Two-Wheel High.
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Battery Information

Battery Frequently Asked Questions

1.) What type of batteries are installed on my Ruff & Tuff vehicle?
Your Ruff and Tuff vehicle is equipped with Discover™ AGM (VRLA) Dry Cell batteries.

2.) How does an AGM (VRLA) battery work?
AGM (VRLA) batteries are designed using proven valve regulated gas recombination technology that removes
the need for regular water addition by controlling the evolution of hydrogen and oxygen during charging. This
means that the oxygen normally produced on the positive plates of all lead-acid batteries is absorbed by the
negative plate. This suppresses the production of hydrogen at the negative plate. Water (H20) is produced
instead, retaining the moisture within the battery. It never needs watering, and should never be opened as
this would “poison” the battery with additional oxygen from the air.

3.) Why can’t/ shouldn’t AGM (VRLA) batteries be opened?
VRLA (Valve-Regulated Lead-Acid) batteries, sometimes called SLA (Sealed Lead-Acid) batteries or SVR
(Sealed Valve-Regulated) batteries work on a recombination principle. Oxygen gas is produced at the positive
plates during charge. The charged negative plates react first with this oxygen and subsequently with the
electrolyte. Water is produced and the negative plates are very slightly discharged. Additional charging
recharges the negative plates instead of producing hydrogen gas. Since very little hydrogen and oxygen is lost
and the water (H20) is retained, we say that the gasses have recombined. To work properly, the oxygen
produced must be retained in the battery until the reaction is completed. Positive pressure allows the gas to be
retained. In a sealed battery a balance is maintained between the hydrogen, oxygen and charge. If a VRLA
battery is opened, or leaks, the negative plates are exposed to extra oxygen from the atmosphere. This excess
oxygen upsets the balance. The negative plates become discharged. The positive plates may be subsequently
severely overcharged. The battery will fail prematurely.

4.) Why am | not getting the run time | expect from my Discover™ AGM batteries?
Discover™ EV batteries are made with thicker plates than other batteries. It is because of these thick plates that
we are able to get longer cycle life from our batteries. The downside is that it takes longer for all of the material
inside these plates to become active. It takes approximately 20-25 cycles (and as many as 75-100) to break the
battery in. Alternatively, your expectations may be too high given battery sizing verses discharge; operating
temperature extremes, operating terrain or the amount of weight being carried on the vehicle.

5.) What affect does temperature have on my batteries?
Temperature is a major factor in battery performance, shelf life, charging and voltage control. A battery’s
available capacity varies at various temperatures. As the ambient temperature rises, a battery’s ability to deliver
current increases. As the temperature falls, so does the battery’s ability to deliver current.
Even though battery capacity at high temperatures is higher, battery life is shortened. Battery capacity is
reduced by >50% at -27°C / -22°F - but battery life may be increased by as much as 60%. Alternatively, battery
life may be reduced in half for every 10°C / 15°F over 25°C / 77°F. This is true for any type of Lead-Acid
battery. NOTE: Even though a battery’s ability to deliver and receive current (charge) goes up as temperature
rises, operation at extreme temperatures above 30°C / 86°F will shorten the life of the battery. Conversely a
battery’s ability to deliver and receive current drops as temperature drops and operation at
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Battery Information

extreme temperatures below 10°C / 50°F will dramatically decrease available capacity or run time and will

dramatically increase the time required to re-charge!

The Thermal Mass of larger batteries and battery banks introduces more things to think about. Because these

batteries have so much mass, they will change internal temperature much slower than the surrounding air

temperature. A large, insulated battery bank may vary as little as 10° over 24 hours internally, even though the

air temperature varies from 20° to 70° degrees.

a. Note: Please see the graph on page 33 for more information about temperature’s effect on your
batteries

6.) How often should | charge my batteries?

a. Your Ruff & Tuff Vehicle is equipped with Discover™ AGM Dry Cell batteries. These batteries have no
memory. However, it is recommended to opportunity charge these batteries even after minimal use.
Opportunity charging is a battery charging technique that can extend the run times and service of
battery powered equipment. The term "opportunity charging” refers to the charging of the batteries
wherever and whenever power is available. Simply put, rather than waiting for the battery to be
completely discharged, charge whenever possible.

b. When the red light begins to blink on the dashboard, you have approximately 1-2 miles of usage left.
Charging the vehicle will take approximately 10-12 hours depending on the state of discharge.

7.) How do | charge my batteries?

a. Your Ruff & Tuff Vehicle is equipped with an onboard charger that is multiple rated and operates on a
standard single pole 15-Amp breaker in applicable mode.

b. This charger has a pigtail plug, which you attach to the supplied AC cord and then plug into the wall
outlet.

c. Your onboard charger unit has an LED light that indicates completion of battery charge. A green light
display indicates a full charge. Your onboard charger will automatically shut off after charging is
complete.

d. Itis normal for your onboard charger's operating temperature to be quite warm. This charger is fin
cooled, not fan cooled. The best way to charge your Ruff & Tuff vehicle is to open the front seat or
prop in the open position to help dissipate the heat created by charging the vehicle.

e. Note: Please see the “Charger Operating Instructions” section of this Owner’s Manual for more
information on the operation of your charger (Page 34-39)

8.) How do | store my batteries?

a. All batteries will have a self-discharge or internal electrochemical “leakage” of between 1% and 15% per
month. This will cause the battery to become sulfated and fully discharged over time. Higher temperatures
accelerate this process. A battery stored at 95° F (35° C) will self discharge twice as fast than one at 75° F
(23.9°C).

b. Your vehicle is equipped with Discover™ AGM batteries. Discover™ Advanced AGM or Gel batteries will
naturally discharge at approximately; 2% per month when stored at 8°C/46°F; 3% per month when stored at
20°C/68°F; 5% per month when stored at 30°C/86°F; 10% per month when stored at 40°C/104°F.

c. Discover™ AGM sealed batteries can be stored in temperatures as low as -25°F without freezing provided
the batteries are fully charged.

23



Battery Information

For winter storage, the batteries must be clean, fully charged and disconnected from any source of electrical

drain.
. As with all electric vehicles, the batteries should be checked and recharged as required or at a minimum of

30-day intervals.
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NEV2 NEV4 CEV2
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Features & Benetits EV Traction Dry Cell

»  Campletely sealed valve regulated conatructian.

. Flarme arresling pressure regulaled salely sealing valves Tor salely, operaling pressue mamsgernenl and
peotoction against atmospheric contami nation (cxcess oaygen being absarbed by negative: plates).

 Camputer-alded 99 984% pure heavy-duty lead calclum grid deslgne.
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v Discover ™ propretany Yision Max ™ Paste Formula,

] Anchored plale groups e guard against sibration.

. Oauhbie insulating Micrn porees glass fiker scparators.

L] Keasurad and Immobilized eleciroiye,

o Vacuum filling and welghlng processes,
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o wWide range of operating temperatures (-40°C 10 G0 Ch,
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ruguged and vibralion resisEnt.

L Thermally welded ¢ase to cower honds hat shminate leakage,

] Cappor and stainloss stenl allay trrmimals and hardware.

«  Wultiderminal opliens,

- Terminal profesiors.

& Removable carry handles,

. Indusiry keading sire and porformance options.

*  Glassmed as “HOMN-SPILLABLE BATTERY" N restncted tor Auir [IATANGAD) Provision 57, Surface
(DOT-CFR-HMRE A or WWaler (Classilied as non-hasardows per IMDGE amendmiznt 27 ransporlslion,

«  Zan be used n mulbple onentalions (U pside doven 18 not recommeandacd),

. Compatiie with sensitive electronls ecuigment.

& Crualily Axguranece processes willl 120 4400082579, QS and TUW Cerlilication EMC lesled CE.ETTS
Gerrnamy (SdM18803-59202-E-16]. UL recogniced and approved companenls [MH290850).

i, SR ﬁ’-@ Pi ® &

L Tallcrehia anc Belicors comphant,

e vy discover-=nengy.com
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AMechanical Characlerisiics

Stancdard Dimengions in Inches {mm) APProx.
Industry Volts | (optional) Weight in
Type No. P > L w H TH g
Terminals | jn(mm) in{mm) in(mm) in(mm) | Lbs (Kgs)
GC8 8 AM 10.2 (260} | 7.1 (180} | 10(254) | 10.8 (274} | 66.1 (30
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NEV2 NEV4 CEV2
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Discover)

EVGCSA-A

Elecirical Specifications

Ampere Hour Capacity

Minutes of Discharge

20HR | 10HR | S5HR  @254|@564|@754]@esa|@1004

R/

n25h

I}

Cranking Amp=
32°F ) u=c]n°r,,r =18°C

* - Performance averages after 25 cycles

170 | 156 | 144 [ 361 [ 115 [ 75 | 62 | 49 [330] 1000 | 750
Constant current discharge ratings-amperes at 20C(68°1)

End Point . s ) . ,

Volts/Cell Smin | 10min | 15min | 30min | 45min 1h 3h Sh 10h
1.60V - - - - - - - 109 89.0 43.5 29.6 15.9
1.65V - - - = - = - - 106 87.7 43.2 29.4 15.8
1.70V - - - - - - - - 104 86.3 42.8 29.1 15.7
1.75V - = - = - - - - 102 84.9 42.3 2B.8 15.6
1.80V - - - - - - ='a 99.3 83.5 41.9 28.5 15.5

Constant power discharge ratings-watts per cell at 20°C(687")

End Point | g in | 10min | 15min | 30min | 45min| 1h 2h 3h Sh

Volts/Cell ! .
1.60V - - - - - - - 181 151 92.8 69.9 50
1.65V - = - - - - - - 179 150 91.9 69.5 49.8
1.70V - - - - - - - - 176 148 91.1 68.9 49.5
1.75V - = - = - = - 173 145 90.1 68.4 49.1
1.80v - = - = - = - = 169 143 89.2 67.9 48.8

Internal resistance Fully charged at 207C: 2.3 mOhms
Self discharge < 3% of capacity per month at 20T
. Discharge Charge Storage
Operating temperature range
-20—-607T -10--50C -20—-607T
Short circuit current (207C) 27004
CSMTE :IIET:::I]DS: Charge Temperature | Maximum | Peak 5 | Peak 10 | Maximum Flecarnmended
:ha?\;: ::2;?15?;'.] voltage compensation | Current |seconds| seconds [continuous ;::i::;ll;ns
Maximum
Standby use 9.08-9.20V] -13.2mV/ T charge | 1C10A |0.75C104| 0.5C10A 0.3C104
|4
Faxkur
Cyoic uea 8.5-0.3v =20my o digcrarge | 20100 |1.501D04A 101048 1.5C104
Cur-ent

Coantact [Masover 1L

neinearing o QUM specilic charmmg alzarcthms'



NEV2 NEV4 CEV2
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Discover:

EVGCSA-A

Charge ! Discharge Tables & Graphs

P Cycle service lIfe In relatlon to
g Charge characteristic curye depth of discharge
g = Coavzlanl wollags ¢ orgs characeriile 1
cAL R 025, 2
100 e -
[EH{ N = = AN = AT
:-\.:- \"- b --_"'-.
Rk - g y 2 ARG Wl L IE z o T TR
- o T {5 i " el
L . =T i I s Z kn ! o,
= ) R S MOE DD M an Ef oD
wis L LT
LH " ] =
i oo
Al - B r: : 20
™
T . L CILARE MG DU SHLR -
W | i T - = —_— -l (LW N Ian USSR Tol 1 ST 111 11 N 1]
L R r;"r:'u_lf‘ ;:"'Im_'!.j ot Hum e af o asieycless
Relatlonship of 3CW and state of charge [200C) Self-discharge characteristic
:____' =R “An
207 s o
R =
) J = =T 5 "
- g ——
o L “
g A S
Ex ——s z
= T . ;
i o an o’ arE i
G RoED A0 MDHD o W oWl s
Ralailva stole af charga (40 T A v £ ke - T 4 i, - TecEs =
Slorage tme: onlhs
Relatlonship between
charging voltage andtemperature Temperature effects ah capacity
o Sihr o 130
i oy : et
104 TE-sx 20 oo
1=0 102 TE &0 25 o L
144 M= o ] e o e e =
BET A 0dted 23 s 1
B B K= L] - 4 b B
% PR OTEEECAE AL ERAE W “am i [} 3 FEREL] T
S L e wlue ™0 Temo=alumers:

oo & ol q
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CLX2 CLX4 4x4

»

— - LGREEN

_ Dlgsca vers

EV805A

Abszorbed Glass Mat VELA Industrial Battery Block

Discover'™ Clean & Green ¥ Seres EY Traclion Diry Cell imdusirial Balleries provide superior high inlegrily and relialslily
Ior enyirmnmentally sensityve areas, commercial, |nestnal and privale apphcalions The maimtenance-free, valva

requialed ead acid |WRELA constnichion makes Disconver B EY Traction Batteres the detntive choice ter Mohiity and Home
Modical Equipmant [HME); Broadband and Cabde TV [CATY]; Unintormiptible Power Supplics [UPE)]; Teloeoommunication;
Photowaoltaw, Solar and Renawable Enargy Siorage; Eleclronic and Securily; Marine amd BY Goll amd Electric Vehicle;
ferlal Lifts and Fork Lifts; Floor Machines and Robotlcs.

Features & Benefits EV Traction Dry Call

v Completely sealed walve regulated comatruction.

& Flaene airresling pressure regulaled saluly sealing valves Tor sulely, vperaling pressure mangygerenl and
mrotoction against atmospheric contami nation [cxoess oaygen being absarbed by negative: plates).

v Computer-alded 99.984% pure heawy-d uty bead calclum grid deslgns.

" Tank Tormed placet guaraniess ayenly Tormed and capacioy matehed pales,

. Discover ¥ RIOpreelary ¥isien rax T Faste Formula,

. Anchored plale groups Lo guard againsl vibration.

«  Daukir insulating Mirre parens glass fiber separatars.

L] Measured and Immobilized elecirdyle,

o Vacuum Tilling and welghing processes.

" Advaneed lechnelogy for 2imiclent gas eeomenation of ug 10 S58.9%, and fresdom frem elecirgirle nin e mme.

" Wide rangs of operaling temperatures (307G o G0,

= Lo sedf discharge rates (Approx. 1%-3% manthhy st 20 *C 25°C (88°F TT°F).

. High impart rrinforced strength cepolymer ABS cases and flat top designed covars thit are rugged and
vihration resistant.

. Epoxy adhesion case lo cover bonds Ll eliininale kakage.

1] Copper and stainless stenl allay trerminals and hardware.

a WLl t-lermanad opiens,

«  Terminal profectors.

. Remuovable carry landles.

. Indiasiry knading sire and performance optians.

= Clasemed as “HOM-SPILLABLE BATTERY" No restncted tor Air [IATANGAD) Frovision 57, Surface
(DOT-CFR-HMR49)or Waler [Cluswsilied as non-hacardous per IMOGE amendmiznl 27) ransporilisn,

a Gan be ussd n multple onemniatens (U pside dewn s not recommended),

»  Compailble with sensitive electronle equipment.

& Gualily Assurance processes wilh 130 (S4000F2579), @5 and TUV Cerlilication EMC lesled. GE. ETTS
Gerrnamy (G 2003-9202-E-16]. UL recoymized and spproved companenls [MH29060].

W RS

L Talleerohia anc Belicors comphant,

e veany. discover-enengy.com
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AMechanical Characlerisiics
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tridust Standard Dimenslang In Inches {(mm) APPro.
ndus
Type N:F Voils | (optional) L w H TH Waight in
Terminals | j5(mm) in{mm) in(fmm) in(mm) | Lbs (Kgs)
il 8 | F20(M8) | 10.2(260) | 7.1 (180) | 13.7 (347) | 14.5 (368) | 102 (46.3)
] 280+2 i
JL'E:::::ﬂJLL '
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CLX2 CLX4 4x4
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EV80SA

Elecirical Specificaiions

Ampetre Hour Capachy

Minutes af DIscharge

RfC

Cranking Amps

20HR | 10HR | SHR ®25a|@56A /@754, @854 |@1004 @254 32°F/ 0°Clo°F/ -18°C

* - performance averages after 25 cycles

230 | 210 | 197 | 533 | 214 | 151 | 128 | 103 | 478 | 1400 | 1050
Constant current discharge ratings-amperes at 20°C(68°7")

End Point | g hin | 10min | 15min | 30min [ 45min| 1h | 3h sh | 10h

Volts/Cell
1.60V - - - - - - = - 185 151 63.1 | 40.5 21.4
1.65V S i =5 = 180 149 62.6 40.2 21.3
1.70V - = == = = = = 177 147 62.1 39.8 211
1.75V - o= == == 173 144 61.3 39.4 21.0
1.80V - e = I 169 142 &0.8 39.0 20.9

Constant power discharge ratings-watts per cell at 20T (68T )

End Point ) . . . .

Voits/Cell sSmin | 10min | 15min | 30min | 45min 1h 2h 3h 5h
1.60V =i =i i -- 308 257 148 105 68.4
1.65V - g = = 304 255 147 104 68.1
1.70v - - - - - - == 299 252 146 103 &7.7
1.75V 8 o5 &8 - 294 247 144 103 67.2
1.80V = s =is == 287 243 143 102 66.8

Internal resistance Fully charged at 207T: 2.6 mOhms
Self discharge < 3% of capacity per month at 20T
5 Discharge Charge Storage
Operating temperature range
-20—60°C -10~507C -20—60°C
Short circuit current (207T) 23004
Gg::fr:n:’ﬂr;is: Charge | Temperature | Maximum | Peak 5 | Peak 10 | Maximum Ref:;:::ﬂ_:w
charge ak 201 {E%‘I-} voltage |compensation | Current |seconds|seconds |continuous Mo
Maximum
Standby use 9.08-9.200 -13.2mV/T charge 1C104 |0,75C10A) D.5C104 0.3C104
current
Maxirmum
Cyd s 2.45-2.8 Y =20ee v el ek g | 20104 |7 30108 AC0A 0501048
corenl

Contact [Macover Lngineeriog o 10V specilic charping alporithims!
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Charge ! Discharge Tables & Graphs

Cycle service IIfz In ralatlon o

T Charge eharacteristlc curve dopth of discharge
i . k) )
as g = consinetvawge sharge charccleds: o 1
VR L FE2IIA,200
L
e = : .
R AR = AT E o Vo e
[} p— H ™
B i R T e 2 ] ! %
e wat b : ClFAHGE YOL Ai5E EF; rill 0% o oD, Rat o on BT
He Vi- G in
T ) N 20
wo MR - . CHARGING ZURSENT -
toapn i LT = = - - i om oo FIgo 2000 I
L 2 L e s Pk 14 = T gLt -
Chiaglnz 4 e, R e af o syl
Relatlonship of 3CW and state of charge [200C) Self-discharge characteristic
:____' =R “An
467 o
R =t
< J - =T 5 "
- g ——"
o L “
g A RS
Ex ——s z
a = ;
il o an o’ arE i
s . PR i s "
[FR 11 1| IR IR R HIS ]| SR S | IR || s
Ralailva stole af charga (40 T A v £ ke - T 4 i, - TecEs =
Slorage tme: onlhs
Relatlonship between
charging voltage andtemperature Temperature effectsan capacity
o Sihr o 130
(] e : o D
104 TE-sx 20 oo
1=0 102 TE &0 25 o L
M4 HE- r2  Sh- R £ e e i
BET A 0dted 23 e g
B B K= L] - 4 b B
3 Toommowom s WoEN . & RN @ 1g o e z2 mn Eh] =
S L e wlue ™0 Temo=alumers:
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Temperature Effects On
Battery Performance & Life

Cifsree] lamipesraluras alfac) e rlersl chanios! reaction ralss, and slsrme’ sssislanss and elfoieeoy of @l by of Dalleness.

Run times will vary as temperatures change:
Battarias ars significantly less efficient undsr heavy discharges at lowesr temperatures
PInuressing sy lhe ernpsraloe rges albove 2000 70 7R
sbDecregsing s Lhe Empsralue diops befow 200 7 707

Charge times will vary as temperatures change:
Batteries are significantly less efficient when being charged at lower temperatures
PIncreasing as the fomprramin drops bolow 250G /770
N Mcrnasing as tho emparatin riscs above 250 /77T

Baitery life will vary when operated at different temperatures:
Continued operation at higher temparatures will sharten battery life.
P Incregsing ze lhe ernperalune drops below 2000 7 70k
shelrscressing gy lhe lemperlure rises above 20007 707k

ffBatter"g,.r Capacity & Battery Life Compared at Different Temperatures g

2005

{ eqeni:
¥ Dperation not Recommended

M Capacity m Battery Life

180%

l60%

140%,

1Z0%:

100

B0

G0

a0

il

¥ Operatign Nt Recommended

I i i i i i
-10°C oc g 15°C 20°C 25°C I0°c 35°C a0°c 50°C B
-4°F 12°F I2'F 50°F BIFF BE'F TTF B5"F 95°F 104°F 1Z2*F 140°F

g ¥ Operatign Mot Recommended

2118 21234  Z13wW 13 ZIa0W TI43¥  Z13ow a3V 100 2108 21640V 2.1TEW
I"\. Woltage: A rust [off dharge far B ta 28 hours) per Call - Voltmatar Racdings st verbous temparaturas for @ 100% chargad bathany, J

Definitions and things to know:

Dl provdided gy represerdalive only Daliery vollzpe, copacily and lle vl vary wilh solesl ersirornresib=l condibions arnd vozralon
drivingg habits, Opsatin sbove 5000 1227 andd babowe =200 7 D47 is nulrecormmenced, Temperature: O Celsius, T: Ffnenheie
Capacity: Operalion or satilatle “ran Lire™ ge g % of byse-line capa vy estaldished wsing incusiy stargard Lesting ul 257 77T
Battery Life: Capmcled bailery il 250 % ol bese T lile estabisted axing industry stameard iesting, 20 25°C ¢ 77°T. Wioltage: Mo
Dizeoreer™ Dullesies, mulliphy Lhe sollepes dtiesm v 3 lor E-voll batoeries, by 4 ler Booull batieries grd by § o 129000 baileiey,

www.discover-energy.com

1 EsammrlE and Ciaan & [meon' Y pm g shorod ek merks of FEIL N and Ane LSnc U nner 0aann - GHLE Ine Al ngh s nesarend nrmann R
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Charger Information

Charger Operating Instructions

1) Always use a grounded outlet. If using an extension cord, be sure and use a grounded 3-wire 12 AWG cord to avoid
excessive voltage drops.

2) The charger will then turn on and experience a short LED indicator self-test for approximately 2 seconds. If connected to a
battery pack, a trickle current will be applied to the charger until a minimum voltage is reached. If charger is waiting to be
connected to a battery pack and being used in an off-board application, the charging algorithm number will be displayed
for approximately 11 seconds and then display an under-voltage fault (the fault will disappear when plugged into the
battery.)

3) When a minimum battery voltage has been detected, charger will enter the bulk charging constant-current stage. The
length of charge will vary depending on how large and how depleted the battery pack is, the ambient temperature, and the
input voltage. If the ambient temperature is too high, charge power will be reduced to maintain a maximum interval
temperature. If the input AC voltage is low, charge power will be reduced to avoid high input currents.

4) At the time the battery is at approximately 80% state of charge, the bulk stage is then completed and an >80% charge
notification is given. In the next phase, known as the absorption or constant-voltage phase, the last 20% of charge will be
returned to the battery. If the vehicle requires immediate usage, charging could be terminated at this point. However, it is
recommended to wait for 100% charge notification to ensure maximum battery capacity and life.

5) Alow current “finish-charge” is lastly applied to return and maintain capacity.

6) The battery is then completely charged. You may now unplug the charger from AC power. If kept plugged in, the charger
will automatically restart another complete charge cycle if the voltage drops below a minimum voltage or 30 days has
passed.

7) If faults occurred at any time during the charging process, a fault notification is given by flashing RED with corresponding
code. Some errors are serious and may require human intervention to fix the problem and then reset the charge by
disconnecting AC power for at least 15 seconds. Others may automatically recover when the fault condition is eliminated.
To indicate which error occurred, a fault notification will flash RED a number of times, stop, and then repeat.

[1 FLASH] Battery Voltage High: auto-recover

[2 FLASH] Battery Voltage Low: auto-recover

[3 FLASH] Charge Timeout: the charge failed to complete in the allotted time. This might indicate a problem with the
battery pack, or that the charger output was reduced due to high ambient temperatures.

[4 FLASH] Check Battery: battery pack could not be trickled charged to the minimum level required for initial charge. May
indicate one or more cells in the battery pack are damaged or shorted.

[5 FLASH] Over-Temperature: auto-recover. Charger has shutdown because of high internal temperature. Typically
indicates no sufficient airflow for cooling.

[6 FLASH] Fault; an internal fault has been detected. After disconnecting AC power for at least 15 seconds, if Fault 6 is
again displayed, the charger must be taken to a qualified service depot.
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QUIQ

HFIPFC Battery Charger

User's Guide for:
Quid 912-24xx / I6xx / 48xx / F2xx

SAVE THESE IMPORTANT
SAFETY INSTRUCTIONS
AN AN 1 ot ot oot sty comsng e

Banery Salety Information

INFORMATIONS IMPORTANTES
DE SECURITE

Consarver cos nstructions, Co manuel contient des instructions
imporantes concemant la sécurité et le lonclionnament

Information de Sécurith de la Battorie

Warning: use charger only on battery systems with an
algorithm selected that is appropriate to the specific battery type.
Other usage may cause personal injury and damage. Lead acid
batterles may generate explesive hydrogen gas during normal
operation. Keep sparks, flames, and smoking materials away from
batterles. Provide adequaite ventilation during charging. Never
charge a frozen battery, Study all battery manulaciurers' specilic
precautions such as recommended rates of charge and removing
or nol removing cell caps while charging.

Elecirical Satety Information

Danger: Risk of alectric shock. Connect charger power cord to
an outlat that has bean properly installed and grounded in
accordance with all local codes and ordinances. A grounded outlet
is required to reduce risk of eleciric shock - do not use ground
adapters or modify plug. Do not touch uninsulated portion of
output connector or uninsulated battery terminal. Disconnect the
AC supply belore making or breaking the connections to the
battery while charging. Do not open or disassemble charger. Do not
operate charger if the AC supply cord is damaged or i the charger
has recaived a sharp blow, baan dropped, or otherwise damaged in
any way - refer all repair work to qualified personnel. Not for use by
children.

Attention: Uiiliser le chargeur seulement sur les batteries
avec un algorithme approprié au type spécifique de batterie.
D'autres typas do batteries pourraiont éclater ot causer des
blessures ou dommages. Les batteries peuvent produire des gaz
explosives en service normal. Ne jamais fumer prés de la batterie
ot dviter toute étincelle ou flame nue & proximité de cos derniers.
Fournisser la bonne ventilation lors du chargement. Ne jamais
charger une batterie gelée. Prendre connaissance des mesures de
précaution spéciliees par le fabricant de la batterie, p. ex., varifier
5l faut enlever les bouchons des cellules lors du chargement de la
baterie, et les taux de chargement recommandés,

Inlormation de Sécurité Electriqua

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 & une prise
da courant mise & la erre. Ne pas ouvrir ni desassembler le
chargeur - raferer toute reparations aux personnes qualifiés. Pas a
l'usage des enfants,

Operating Instructions

1. Always connect the charger to a GROUNDED outlet. When using an extension cord, avoid
excessive voltage drops by using a grounded, 3-wire, 12-AWG cord no longer than 30m (100').

may become overloaded.

AVOID connecting a QuiQ charger and another device to a single 15A/20A circuit or the circuit

3. Charger 10-LED Display
LED indizatinns following “"Powear-0n Self Tesl™
s Ammeter ] Solld: Displays approximate scale of current outpLt
{Amber) - during Gulk phase.
o Flashing: High internal charger lemperature. Current
f & \ m output recduced.
.I ::::I :— Also displays algorithm #1-6 for 11 seconds
E 3 if no battery is connactad.
e B0%. Charge Solid: Rulk charge phase complete, 80% charged
&1 (Amber) :‘ In Absorption phase.
Flashing: wWith no battery connected, indicates
[ ] N algorithm # selected by number of flashes.
L b, 100% Charge  Solid: Lharging complete. Charger in
T\ (Green) ey Maintenance Maode.
& ﬁ%\ Flashing: Abscrpticn phase complste. In Finish phase
AC Gn Solid: A0 Power good
\ A (Amber) p" Flashing: Low AC Voltage, check voltage and
gxtensicn cord length {max 1007, 12-AW35E).
\ y, Fault 7 Flaghing: Charger errgr. Heset charger power and
iRed & refer to Troubleshooting belos.
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4. Optional Charger Single-LED Display (intarnal or external)

J

PN
i

1y
L

(0]
L LY

LS
".‘-?‘

o

[ Ty
LA

Maintenance Instructions

LED indications fallowing "Powear-Cin Salf Test"

Greean ‘ Salid:

Charging eomplele. Charger in

Maintenance Maode.

Flashing:

Short. <B0% Charge.

Leng: =80% Charge.
<\ Whan baftery is not gonnected: Algonthm
Mumber display,

Amber Flashing:

Reduced Power Mode: Low AC Voltage or

High internal charger temperature.

Red Qj"& Flazhing:

Charger errcr. Aeset charger power and

rafer to Troubleshooting belome,

Maintenance Instruction #1 DOES NOT APPLY- PLEASE IGNORE

1. For flooded lead-acid batteries, regularly check water levels of each battery cell after charging
and add distilled water as required to level specified by battery manufacturer. Follow the
maintenance and safety instructions recommended by the battery manufacturer.

2. Make sure charger connections to battery terminals are tight and clean.

3. Do not expose charger to oil, dirt, mud or direct heavy water spray when cleaning vehicle.

roubleshooting Instructions

If a fault cccurs, count the number of red flashes between pauses and refer to the table below:

Red Flashes Causeg Solutlon
8- Baltery High Yollage Check baltery size and condition and
' reset charnger (interrupt AG power for

15 seconds’.

:ii-ﬂ- Ballery Low Vollage Check ballery size and condition and
reset charger [interrupt AC power for
15 gaponds’.

>*.<'>'.<'>'.<' Charge Timeout causad by Chack connactions.

ballery pack nol reaching
required voltage. Charger
oulpul was reduced dus 1o
high temparaturas

Cperate charger at & lower ambient
lemperature.

'\.'.-""'\.' S (
Jl"-\..fl rll!:z

Check Battery; battery could
ral e trickle charged up o
minimum voltage

Check for shorted or damaged cells,

f."\..-".'\! f'l""

P P

Ower-Temperalure: Charner
shut down due to high internal
lemperalure.

Charger Internal Faull

Ensure sulficient coaling air fow and
reset charger [interrupt AC power for
15 secondsh.

Reset charger {interrupl AC power
for 15 seconds). Return to qualifisd
service depot if fault persists.
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Qa‘ '. ‘ Installation Manual for:
HFIPFC Battery Charger QuiQ 912- 2dxx / I6xx / d8xx / T2xx

Installation Instructions &

WARNING: The output of chargers with greater than 48V may
pose an energy and'or shock hazard under normal use. These
units must be installed In the host equipment In such @ manner
that the output cable and battery connections are only
accessible with the use of a tool by qualified personnel.

Mounting:

1} Mount the charger with adequate ventilation. [deally it
will be mounted horizontally with airflow from below. If it
will be mounted vertically, it is recommended that the
DC-output cord be at the higher end of the charger.

2) Keep the charger free of oil, dift, mud, or dust to keep
the cooling fins operating as efficiently as possible.

3) Mount the charger by the mounting plate using
appropriate fasteners. (ie. locking %" or ME bolts)

4) For UL2202 compliance, a 12AWG green bonding wire
must be attached from the stud located on the charger
{see Figure 1) to the vehicle frame.

5) Install such that risk of human contact with hot surfaces
is reduced.

B} Thecharger's AC plug must be located at least 187
above the ground and the display visible to the user.

""""""""""""""" :|: Ram_-uta LED
DC Battery Connection Procedure: ' GRN 1A (Optional)
1) The green wire outpuls battery voltage when the charger : [(F2}— interlock
is not plugged into AC to provide an interlock function Chargar 8, ' RED

If used, a user-supplied 1A fast-blow external fuse
must be installed in-line to prevent damage.
Shorting or drawing more than 1A may damage
charger and void the warranty.

2) Securely fasten the black ring terminal to the negative
terminal ("-", or “NEG") of the battery pack.

3) Check that the comect charge algeorithm is being used
and change algorithm if necessary. Securely fasten the
red ring terminal to the positive terminal ("+~, or "POS™)
of the battery pack.

{see Figure 2). ' Intemal MO~ U T WHT
L

Figure 2: Charger Connections
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DC Oulpul - see Operating Instructions Operation
[ Quia Model: 812- 24xx | 3Bxx | 4Bxx | 72ux | All models
Valtage-nom (V) 24 96 48 72 Battery Turr_lpnrature Automatic
Valtage-max (V) 336 | 504 | &7.2 | 100 Sdpanssion._ ST R v
Current-max (A) a5 a1 18 12 Maintenance Mode Auto-restart if V=2.1Vpe
Battery Typo Spacific to selected agortim o2 oy npe
Reverse Polarity Electronic profection — auto-reset [Mlatonr
Short Circuit Electronic current limit Safety
EN 60335-1/2-29 | Safely of Appliances/ Baltery Chargers
I AC '“::-I"m e UL2202 EV Gharging System Equipment
Voltage-max (Vrms) 5 285 UL1564 2nd Ed. Industrial Battery GWr
Freguency (Hz) 45- 65 ?35;;5?2 2 No. Battery Chargers- Industrial
Currant - max {Arms) 124 @ 104VAC
} [mm:ed%y 20%<104V) [__Emissions

‘Current—nom (Arms) | 10A @ 120VAC / 5A @ 230VAC

AC Power Factor =0.98 at nominal input current
Mechanical

| All models
Dimensions 280 x245x11.0em (11 x 9.7 x

4.3)

Weight | <5kg (11 Ibs} w standard cord
Environmental Enclosure: IP46
Operating -30°C to +50°C (-22°F to 122°F),
Temperalure derated above 30°C, below 0°C

_ -40°C 1o +70°C (-40°F to 158°F)
IECEA0GT2
(r=q.ira =1 5m ocalized co-di

UM spenivin v 120G wine

Storage Temperature

AL input conneske:

NG o pul connescler

FCC Part 15/I1CES
003

Unintentional Radiators Class A

Programming Instructions

Tre it cherger is pre-leaced wilk chargs
algarims for p b 10 Batery ypes (see Tabe 1.

alg Eallary Typa
fid
23 Ciszowsr A M

A7 | Tefen TANS CWNT CF
[ L ity

27| Croenchi-des
_ 57| Tanoorde xR AGH
ki J306 DV/IDT CP
_6 | DEKASG31Gel
Trojan 30°31XHS
4 | US Battery USB2200
3 T105 DVIDT CP
1 Trojan T105
Table 1
Check Default Charge Algorithm
Enter Algarithm Display Mode:

1) Disconnect AC Power,
2) Remove positive lead from battery pack,
3} Apply AC power and the charger will display the
algarithm number after the Power On Self Test:
a. All algorithms will display as a series of
flashes of the "80%" LED.
b. Algorithms #1 - & will also be indicated by the
Ammeter LEDs (see User's Guide).

EMN 55011 Radio disturbance characteristics
{Class A)

ENE1000-3-2 Limits for harmonic curren! emissions

EN 61000-3-3 Limits of voltage fluctuations and
flicker

[ immunity
EMN 61000-4-2 Electrostatic discharge immunity
EM 61000-4-3 Radiated, radio-frequency,

| EMF immunity
EN61000-44 _ | FElectical fast ransient/burs! immunity |
EM B1000-7 4 Surgs irmus 1y
F_N.Fﬂﬂlf'ﬂii o I |.—'.J::lI:LII|II||IIIIﬂl|I___
EM 51000-2-7 'nfd age vanat oos imnunity
J:xn:rrlplaa-

. " i ""'i' ."-'ng'.-rlrh*“tt?

" o 'k ' eShort Pauses .‘ P,
Algarithem ag
1 Algar i number display repesls o 11 seconcs,
thar Algonthm Disalay Made ands.
851 Bomeve AC Power angd meconnact oo st |z,

Changa Dalault Chargs Algorithm

1) Enter Algorithm Display Mode (as above).

2] While Algarithm Mumber is displayed (for 11
seconds), touch positive lead to the battery pack
pasitive terminal for 3.0 seconds (+/- 0.5s).

3) Remove lead from battery pack. Algorithm
Mumber will increment.

4] To increment the Algorithm Mumber again, repeat
Steps 2 and 3 within 30 seconds.

&5} Touch positive lead to positive terminal and hold
until relay clicks (=10 seconds). The new default
algorithm is now stored.

6] Remove AC Power and check default algorithm
(as above)

Contact your original equipment manufacturer if your
battery pack is not supported by the charge algorithms
lpaded in your charger,

Product warranty s two yoars - pleass contact dealor of original equip far Ty

Mole: This is a Class A produck In a d ko anwi 1 this product may couse radio interference, in which case the user may be requined 1o take adeguato
MoASLIFES,

September 2008 © Delta-0 Technoloales Corp. All rahis msorved, PN: T10-0023 Rev 4
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General Safety Information

This guide is provided to assist the owner or operator of this Ruff & Tuff electric vehicle in the maintenance and safe
operation of the vehicle. The warnings in this manual are not a replacement for good common sense and safe
driving practices. Operators of the Ruff & Tuff electric vehicle should have a valid motor vehicle license. No one
under 16 years of age should be allowed to operate a Ruff & Tuff electric vehicle.

Operating Safety
1) Always use your Ruff & Tuff electric vehicle in a responsible manner and maintain the vehicle in safe
operating conditions.

2)  Always read and observe all warnings and operation instruction labels affixed to the Ruff & Tuff electric
vehicle.

) Always follow all safety rules established in the area where you are operating the Ruff & Tuff electric vehicle.

) Always use extreme caution when making sharp or blind turns.

) Always apply brake to control speed on steep grades.

) Always use extreme caution when traveling:

In wet areas

In blind spots

Along loose terrain

On uneven roads

In traffic with other vehicles

Near pedestrian areas.

o oo oo

Notes, Cautions, and Warnings

The following notations indicate important information. Failure to follow the warnings contained in this manual could
result in serious injury or death.

NOTE

NOTE: Condition that should be observed. This provides key information that
makes procedures easier and clearer.

CAUTION

CAUTION: Condition that may result in damage to the vehicle. Special
precautions must be taken to avoid damage to the vehicle.

 WARNING !

WARNING: Hazardous condition that could result in severe injury or death to
the vehicle operator, a bystander, or a person inspecting or repairing the
vehicle.
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General Safety Practices

Steep Grade: ! WARNING !

In areas where steep grades exist, vehicle operations should be restricted to the designated vehicle pathways where
possible, and shall be identified with a suitable warning giving the following information: “Warning, steep grade,
descend slowly with one foot on the brake.”

Wet Areas: ! WARNING !

Wet grassy areas may cause a vehicle to lose traction and may affect stability. Wet areas should be chained or
roped off to prevent vehicle operations or be identified by a suitable warning not to operate vehicles in this area due
to wet terrain.

Sharp Turns, Blind Corners, and Bridge Approaches: ! WARNING !
Sharp turns, blind spots, bridge approaches, and other potentially hazardous areas shall be either chained or roped

off to prevent vehicle operations or identified with a suitable warning to the operator of the nature of the hazard and
stating the proper precautions to be taken to avoid the hazard.

Loose Terrain: ! WARNING !

Loose terrain may cause a vehicle to lose traction and may affect stability. Areas of loose terrain should be repaired
if possible, or chained or roped off to prevent vehicle operation, or identified by a suitable warning to operators not to
operate vehicles in this area due to loose terrain or possible hazardous conditions.

Pedestrian Areas: ! WARNING !

Areas where pedestrians and vehicles interfere shall be avoided whenever possible by rerouting the vehicle traffic or
the pedestrian traffic to eliminate the interference. If elimination of the interference is not possible or is highly
impractical, signs shall be erected warning pedestrian traffic and to drive slowly and use extreme caution.

Ventilation: ! WARNING !

During the charging process, we recommend lifting the seat bottom to allow more air flow and reduce heat build up.
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Read and understand all labels located on this vehicle. For any questions on any of the information, contact a Ruff
& Tuff representative for clarification.

Always replace any damaged or missing labels.

On steep hills it is possible for vehicles to coast at greater than normal speeds encountered on a flat surface. To
prevent loss of vehicle control and possible serious injury, speeds should be limited to no more than the maximum
speed on level ground. Limit speed by applying the service brake.

Catastrophic damage to the drive train components due to excessive speed may result from driving the vehicle
above specified speed. Damage caused by excessive speed may cause a loss of vehicle control and is costly. This
is considered abuse and will not be covered under warranty.

Use extra caution when towing the vehicle.

If the vehicle is to be used in a commercial environment, signs should be used to warn of situations that could result
in an unsafe coasting condition.

Keep this manual as part of the permanent service record in case the vehicle should be resold.
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The owner should check local and other applicable laws and regulations before operating.

SEVERE INJURY OR DEATH can result if you do not follow these instructions:
e Read this entire manual and all labels carefully and follow the operating procedures described.
e Only operate a Ruff & Tuff electric vehicle if you have had proper training or instruction.
e Follow these age recommendations:
No one under 16 years of age should operate a Ruff & Tuff electric vehicle or be left without adult supervision.
e Be weary of passengers or pedestrians.
e Do not operate a Ruff & Tuff electric vehicle on a highway.
e Do not consume alcohol or drugs before or while operating this machine.

o Never operate at speeds too fast for your skills or the outdoor conditions. Always operate at a speed that is
suitable for the terrain, visibility and operating conditions, and your experience.

o Never attempt wheelies, jumps, or other stunts.

e Inspect your vehicle every time it is used to make sure it is in safe operating condition. Follow the inspection
and maintenance procedures and schedules described in this manual.

e Always keep both hands on the wheel during operation.

e Always drive at slower speeds and be cautious when operating on unfamiliar terrain. Be alert to changing
terrain conditions at all times when operating a Ruff & Tuff electric vehicle.

¢ Do not operate your vehicle on excessively rough, slippery or loose terrain until you have learned and practiced
the skills necessary to control the vehicle on such terrain. Be especially cautious of these kinds of terrain.

e Always follow proper procedures for turning as described in this manual. Practice turning at low speeds before
attempting to turn at faster speeds. Do not turn at excessive speeds.

e Do not operate the vehicle on hills too steep for the vehicle or for your ability. Practice on smaller hills before
attempting larger ones.

o Always follow safety procedures for climbing hills. Check the terrain carefully before you start up any hill. Never
climb hills with excessively slippery or loose surfaces. Shift your weight forward. Never open the throttle
suddenly or make sudden gear changes. Never go over the top of a hill at high speed.

o Always follow safety procedures for going down hills and for braking on hills. Check the terrain carefully before
you start down any hill. Shift your weight backward. Never go down a hill at high speeds. Avoid going down a
hill at an angle that could cause the vehicle to lean sharply to one side. Go straight down the hill where
possible.

43



o Always follow proper procedures for crossing the side of a hill as described in this manual. Avoid hills with
excessively slippery or loose surfaces. Shift your weight to the uphill side of the vehicle. Never attempt to turn
the vehicle around on any hill until you have mastered the turning technique on level ground. Avoid crossing the
side of a steep hill if possible.

e Use proper procedures if you stall or roll backwards when climbing a hill. To avoid stalling, use proper gear and
maintain a steady speed when climbing a hill. If you stall or roll backwards, follow the special procedure for
braking. Dismount on the uphill side or to a side if pointed straight uphill. Turn the vehicle around and remount.

e Always check for obstacles before operating in a new area.
o Never attempt to operate over large obstacles, such as large rocks or fallen trees.

o Be careful when skidding or sliding. Learn to safely control skidding or sliding by practicing at low speeds and
on level, smooth terrain. On extremely slippery surfaces, such as ice, go slowly and be very cautious in order to
reduce the chance of skidding or sliding out of control.

o Never operate a Ruff & Tuff electric vehicle in fast flowing water or excessively deep waters. Contact with water
may affect the brakes. Remember that wet brakes may have reduced stopping ability. Test your brakes after
leaving water. If necessary, apply them several times to let friction dry out the linings.

o Always use the size and type tires specified in this manual.
e Always maintain proper tire pressure as described in this manual.
e Never modify a Ruff & Tuff electric vehicle through improper installation or use of accessories.

e Never exceed the stated load capacity for a vehicle. Cargo should be properly distributed and securely
attached. Reduce speed and follow sound procedures for carrying cargo or pulling a trailer. Allow greater
distance for braking.
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Riding the Vehicle

Ride With Care and Good Judgment

Get Training If You Are Inexperienced

This Ruff & Tuff electric vehicle should only be used by experienced operators with valid motor license. This vehicle
requires special skills obtained through practice. Take your time to fully learn techniques before attempting more
difficult maneuvers.

You should familiarize yourself with the operation of the vehicle to achieve the skill necessary to enjoy riding safely.
Be sure you have read this entire guide and understand the operation of the controls before you begin to ride. Pay
particular attention to the safety information. Please also read all caution and warning labels on your Ruff & Tuff
electric vehicle.

Beginners should get training from a certified instructor. Become familiar with this vehicle at slow speeds first, even

if you are an experienced operator. Do not attempt to operate at maximum performance until you are totally familiar
with the vehicle’s handling and performance characteristics.

 WARNING !

Proper Instruction

Potential Hazard
Operating this vehicle without proper instruction

What Can Happen
The risk of an accident is greatly increased if the operator does not know how to operate
the vehicle properly in different situations and on different types of terrain.

How to Avoid the Hazard

Beginning and inexperienced operators should complete a certified training course for
the vehicle.

Riding your vehicle requires skills acquired through practice over a period of time. Take the
time to learn the basic techniques well before attempting more difficult maneuvers.
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Riding the Vehicle
| WARNING !

Age Recommendation
Not recommended for children under 16 years of age.

Potential Hazard
Failure to follow the age recommendations for this vehicle

What Can Happen
Use by children of vehicles that are not recommended for their age can lead to severe
injury or death of the child.

How to Avoid the Hazard
A child under 16 should never operate a Ruff & Tuff electric vehicle.

 WARNING !

During Operation

Always keep your feet inside the vehicle during operation. Otherwise, your feet may contact
the rear wheels.

Potential Hazard
Removing hands from steering wheel or feet from inside the vehicle during operation

What Can Happen
Removing even one hand or foot can reduce your ability to control the vehicle or could
cause you to lose your balance and fall out of the vehicle. If you remove a foot from
inside the vehicle, your foot or leg may come into contact with the rear wheels or objects
outside the vehicle, which could injure you or cause an accident.

How to Avoid the Hazard

Always keep both hands on the steering wheel and both feet inside the vehicle during
operation.
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Riding the Vehicle

| WARNING !
Alcohol and Drug Use

Do not operate after consuming alcohol or drugs. Operator’s performance capability is
reduced by the influence of alcohol or drugs.

Potential Hazard
Operating this vehicle after consuming alcohol or drugs

What Can Happen
Could seriously affect your judgment.
Could cause you to react more slowly.
Could affect your balance and perception.
Could result in an accident.

How to Avoid the Hazard
Never consume alcohol or drugs before or while driving this vehicle.

| WARNING !
Pre-Operation Checks

Always perform Pre-Operation checks before riding for safety and proper care of the vehicle.

Potential Hazard
Failure to inspect the vehicle before operating

What Can Happen
Increases the possibility of accident or equipment damage.

How to Avoid the Hazard
Always inspect your vehicle each time you use it to make sure the vehicle is in safe
operating condition.
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Riding the Vehicle
| WARNING !

Tires and Tire Pressure

Potential Hazard
Operating this vehicle with improper tires, or with improper or uneven tire pressure

What Can Happen
Use of improper tires on this vehicle, or operation of this vehicle with improper or uneven
tire pressure, may cause loss of control, increasing your risk of an accident.

How to Avoid the Hazard
Always use the size and type of tires specified in this guide for this vehicle.

Always maintain proper tire pressure per manufacturer’s recommendation on tire’s
sidewall.

| WARNING !
Speed

Do not operate at speeds too fast for your skills or the conditions.

Potential Hazard
Operating this vehicle at speeds too fast for your skills or the conditions

What Can Happen
Increases your chances of losing control of the vehicle, which can result in an accident

How to Avoid the Hazard

Always go at a speed that is proper for the terrain, visibility and operating conditions,
and your experience.
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Riding the Vehicle

 WARNING !

Loading and Accessories

Use extra caution when riding the vehicle with additional loads, such as accessories or
cargo. The vehicle’s handling may be adversely affected. Reduce your speed when adding
additional loads.

Potential Hazard
Overloading this vehicle or carrying or towing cargo improperly

What Can Happen
Could cause changes in vehicle handling which could lead to an accident

How to Avoid the Hazard
Never exceed the stated load capacity for this vehicle.
Cargo should be properly distributed and securely attached.
Reduce speed when carrying cargo or pulling a trailer.
Allow greater distance for braking.
Always follow instructions for carrying cargo or pulling a trailer.

| WARNING !
Seat Belts

Potential Hazard
Failure to properly wear seat belt while in the Ruff & Tuff electric vehicle

What Can Happen
Failure to properly wear seat belt can lead to potential injury or death of passenger.

How to Avoid the Hazard
Each passenger must always wear a seat belt while in the Ruff & Tuff electric vehicle.
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Riding the Vehicle

 WARNING !

Wheelies and Jumping
Avoid wheelies and jumping. You may lose control of the vehicle or overturn.

Potential Hazard
Attempting wheelies, jumps, and other stunts

What Can Happen
Increases the chance of an accident, including an overturn.

How to Avoid the Hazard
Never attempt stunts, such as wheelies or jumps. Do not try to show off.

 WARNING !

Modifications

Potential Hazard
Operating this vehicle with improper modifications

What Can Happen
Improper installation of accessories or modification of this vehicle may cause changes in
handling which in some situations could lead to an accident.

How to Avoid the Hazard
Never modify this vehicle through improper installation or use of accessories. All parts
and accessories added to this vehicle should be genuine Ruff & Tuff Electric Vehicle Inc.
products designed for use on this vehicle and should be installed and used according to
instructions. If you have questions, consult an authorized Ruff & Tuff dealer.
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Riding the Vehicle

 WARNING !

Road Restrictions

When attempting to ride on public road or street, always follow the restrictions and
guidelines for this class of vehicle in the particular area you are riding in. These rules may
vary from state to state. Never ride on any highway.

Potential Hazard
Operating this vehicle on highways

What Can Happen
You can collide with another vehicle.

How to Avoid the Hazard
Never operate this vehicle on any highway. In many states it is illegal to operate these
vehicles on public streets, roads, and highways.

 WARNING !

Terrain

Know the terrain where you ride. Ride cautiously in unfamiliar areas. Stay alert for holes,
rocks, or roots in the terrain, and other hidden hazards which may cause the vehicle to
upset.

Potential Hazard
Failure to use extra care when operating this vehicle on unfamiliar terrain

What Can Happen
You can come upon hidden rocks, bumps, or holes, without enough time to react. This
could result in the vehicle overturning or going out of control.

How to Avoid the Hazard

Go slowly and be extra careful when operating on unfamiliar terrain. Always be alert to
changing terrain conditions when operating the vehicle.
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Riding the Vehicle

 WARNING !

Terrain

Potential Hazard
Failure to use extra care when operating on excessively rough, slippery or loose terrain

What Can Happen
Could cause loss of traction or vehicle control, which could result in an accident,
including an overturn.

How to Avoid the Hazard
Do not operate on excessively rough, slippery or loose terrain until you have learned and
practiced the skills necessary to control the vehicle on such terrain. Always be
especially cautious on these kinds of terrain.

I WARNING !
Visibility

Potential Hazard
Operating in areas where you might not be seen by other off-road vehicles

What Can Happen
You could be in a collision. You could be injured.

How to Avoid the Hazard

Watch carefully for other vehicles. Do not ride in areas posted “no trespassing”. Do not
ride on private property without getting permission.
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Riding the Vehicle

| WARNING !
Climbing Uphill

Use proper riding techniques to avoid vehicle overturns on hills. Be sure that you can
maneuver your vehicle well on flat ground before attempting any incline and then riding first
on gentle slopes. Try more difficult climbs only after you have developed your skill. In all
cases avoid inclines with slippery or loose surfaces, or obstacles that might cause you to
lose control.

Potential Hazard
Operating on excessively steep hills

What Can Happen
The vehicle can overturn more easily on extremely steep hills as opposed to level
surfaces or small hills.

How to Avoid the Hazard
Never operate the vehicle on hills too steep for the vehicle or for your abilities. Practice
on smaller hills before attempting large hills. Always follow proper procedures for
climbing hills as described in this guide.
Always check the terrain carefully before you start up any hill. Never climb hills with
excessively slippery or loose surfaces. Shift your weight forward. The vehicle could tip
over backwards. Never go over the top of any hill at high speed. An obstacle, a sharp
drop, or another vehicle or person could be on the other side of the hill.

 WARNING !

Crossing and Turning on Hills

If you are climbing a hill and you find that you have not properly judged your ability to make
it to the top, you should turn the vehicle around while you still have forward motion
(provided you have the room to do so) and go down hill.

Potential Hazard
Improperly crossing hills or turning on hills
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Riding the Vehicle

What Can Happen
Could cause loss of control or cause the vehicle to overturn.

How to Avoid the Hazard
Never attempt to turn the vehicle around on any hill until you have mastered the turning
technique on level ground. Be very careful when turning on any hill. Avoid crossing the
side of a steep hill if possible.

 WARNING !

Dismount

Potential Hazard
Stalling, rolling backwards, or improperly dismounting while climbing a hill

What Can Happen
Could result in vehicle overturning.

How to Avoid the Hazard
Use proper gear and maintain steady speed when climbing a hill.
If you lose all your forward speed:
Keep weight uphill. Apply the brakes. Lock the Park Brake, after you are stopped.
If you begin rolling backwards:
Keep weight uphill. Apply the brake.

 WARNING !

Riding Downhill

When riding your vehicle downhill, shift your weight as far to the rear and uphill side of the
vehicle as possible. Move back on the seat and sit with your arms straight. Improper
braking may cause loss of traction. Use caution while descending a hill with loose or
slippery surfaces. Braking ability and traction may be adversely affected by these surfaces.
Improper braking may also cause a loss of traction.

Potential Hazard
Going down a hill improperly
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Riding the Vehicle

What Can Happen
Could cause a loss of control or cause the vehicle to overturn

How to Avoid the Hazard

Always follow proper procedures for going down hills. Always check the terrain carefully
before you start down any hill. Shift your weight backward. Never go down a hill at high
speed. Avoid going down a hill at an angle that would cause the vehicle to lean sharply to
one side. Go straight down the hill where possible.

 WARNING !

Crossing a Slope

Traversing a sloping surface on your vehicle requires you to properly position your weight
to maintain proper balance. Be sure that you have learned the basic riding skills on that
ground before attempting to cross a sloping surface. Avoid slopes with slippery surfaces or
rough terrain that may upset your balance.

As you travel across a slope, lean your body in the uphill direction. It may be necessary to
correct the steering when riding on loose surfaces by pointing the front wheels slightly
uphill. When riding on slopes, be sure not to make sharp turns either up or down hill.

If your vehicle does begin to tip over, gradually steer in the downhill direction if there are no
obstacles in your path. As you regain proper balance, gradually steer again in the direction
you wish to travel.

Potential Hazard
Improperly crossing hills or turning on hills

What Can Happen
Could cause a loss of control or cause the vehicle to overturn.

How to Avoid the Hazard
Never attempt to turn the vehicle around on any hill until you have mastered the turning
technique on level ground. Be very careful when turning on any hill. Avoid crossing the
side of a steep hill if possible. When crossing the side of a hill:
Always follow proper procedures as described in the Owner’s Manual. Avoid hills with
excessively slippery or loose surfaces. Shift your weight to the uphill side of the vehicle.
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Riding the Vehicle

 WARNING !

Crossing through Shallow Water

The vehicle can be used to cross slow moving, shallow water of up to a maximum of 10
inches (25.4 cm) in depth for CEV2, CLX2, CLX4 and 4x4 and 6 inches (15.2 cm) in depth for
the NEV2 and NEV4. Before entering the water, choose your path carefully. Enter where
there is no sharp drop off, and avoid rocks or other obstacles which may be slippery or
upset the vehicle. Drive slowly and carefully.

Potential Hazard
Operating this vehicle through deep or fast flowing water

What Can Happen
Tires may float, causing loss of traction and loss of control, which could lead to an
accident.

How to Avoid the Hazard
Never operate this vehicle in fast flowing water or in excessively deep water. Remember
that wet brakes may have reduced stopping ability. Test your brakes after leaving water.
If necessary, apply them several times to let friction dry out the linings.

CAUTION \

Test your brakes after leaving the water. Do not continue to ride your vehicle without
verifying that you have regained proper braking ability.

After riding your vehicle in water, wash the vehicle in fresh water as if it has been operated
in salt water or muddy conditions.
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Riding the Vehicle

 WARNING !

Riding over Rough Terrain

Riding over rough terrain should be done with caution. Look out for obstacles which could
cause damage to the vehicle or could lead to upset or accident. Be sure to keep both feet
inside the vehicle at all times. Avoid jumping the vehicle as loss of control and damage to
the vehicle may result.

Potential Hazard
Improperly operating over obstacles

What Can Happen
Could cause loss of control or a collision. Could cause the vehicle to overturn.

How to Avoid the Hazard
Before operating in a new area, check for obstacles.
Never attempt to ride over large obstacles, such as large rocks or fallen trees.
When you go over obstacles, always follow proper procedures as described in this guide.

| WARNING !
Sliding and Skidding

Care should be used when riding on loose or slippery surfaces since the vehicle may slide.
If unexpected and uncorrected, sliding could lead to an accident.

If the rear wheels of your vehicle start to slide sideways, control can usually be regained (if
there is room to do so on) by steering in the direction of the slide. Applying the brakes or
accelerating is not recommended until you have corrected the slide.

With practice, over a period of time, skill at controlled sliding can be developed. The terrain
should be chosen carefully before attempting such maneuvers, since both stability and
control are reduced. Bear in mind that sliding maneuvers should always be avoided on
extremely slippery surfaces such as ice, since all control may be lost.
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Riding the Vehicle

| WARNING !
Sliding and Skidding

Potential Hazard
Skidding or sliding improperly

What Can Happen
You may lose control of the vehicle.
You may also regain traction unexpectedly, which may cause the vehicle to overturn.

How to Avoid the Hazard
Learn to safely control skidding or sliding by practicing at low speeds and on level,
smooth terrain.
On extremely slippery surfaces, such as ice, go slowly and be very cautious in order to
reduce the chance of skidding or sliding out of control.
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Warranty Information

Limited Warranty

Ruff & Tuff Electric Vehicles, Inc. hereby warrants that new Ruff & Tuff electric vehicles purchased from an
authorized Ruff & Tuff dealer in the continental United States will be free from defects in material and workmanship
for the period of time stated herein, subject to certain stated limitations. Ruff & Tuff Electric Vehicles, Inc. is not
responsible for any abuse, negligence, vandalism or acts of nature.

The Period of Warranty

Ruff & Tuff electric vehicles purchased by consumers shall have a warranty period of one year from the date of
purchase. This one-year limited warranty extends only to the original purchaser and may not be transferred to
subsequent purchasers. Vehicles used for commercial purposes have a warranty period of six months.

During the Period of Warranty

Any Ruff & Tuff dealer will, free of charge, repair or replace, at Ruff & Tuff's option, any part adjudged defective by
Ruff & Tuff Electric Vehicle, Inc. during the warranty period due to faulty workmanship or material from the factory.
Parts used in warranty repairs will be warranted for the balance of the vehicle’s warranty period. All parts replaced
under warranty become property of Ruff & Tuff Electric Vehicles, Inc.

General Exclusions
Exclusions from this warranty shall include any failures caused by:

a. Competition or racing use.

Installation of parts or accessories that are not qualitatively equivalent to genuine Ruff & Tuff parts.
Abnormal strain, neglect, or abuse.

Lack of proper maintenance.

Incorrectly performed maintenance and charging procedures.

Accident or collision damage.

Modification to original vehicle.

Damage due to improper transportation.

Se o a0 o

Specific Exclusions
Exclusions from this warranty shall include:
a. Parts replaced due to normal wear or routine maintenance; such as upholstery, tires, light bulbs, and brake
shoes, etc.
b. Pick up and/or delivery of vehicle.

The Customer’s Responsibility
Under this warranty the customer’s responsibility shall be to:

a. Complete and return the warranty card included in this manual within ten (10) days from the date of
purchase.

b. Operate and maintain the vehicle as specified in the appropriate owner’s manual.

c. Give notice to an authorized Ruff & Tuff dealer of any and all apparent defects within ten (10) days after
discovery.

d. Make the vehicle available at that time for inspection and repairs at such dealer’s place of business.
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Warranty Information

Ruff & Tuff Electric Vehicles, Inc. makes no other warranty of any kind, expressed or implied.
All implied warranties of merchantability and fitness for a particular purpose which exceed
the obligations and time limits stated in this warranty are hereby disclaimed by Ruff & Tuff
Electric Vehicles, Inc. and excluded from this warranty.

Some states do not allow limitations on how long an implied warranty lasts, so the above
limitation may not apply to you. Also excluded from this warranty are any incidental or
consequential damages including loss of use. Some states do not allow the exclusion or
limitation of incidental or consequential damages, so the above exclusion may not apply to
you.

This warranty gives you specific legal rights, and you may also have other rights, which vary
from state to state.

Any questions concerning warranty issues can be handled at your local dealer or contact:
Ruff & Tuff Electric Vehicles, Inc.
1 Ruff & Tuff Drive
Winnsboro, SC 29180

Toll-free: 1-800-997-3547
Contact Your Local Ruff & Tuff Dealer
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