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MOTREC INTERNATIONAL INC.
LIMITED WARRANTY

FOR VEHICLES PRODUCED AFTER JANUARY 15T, 2019
MOTREC

3-YEAR LIMITED WARRANTY ON AC-POWERED PRODUCTS, STOCK CHASERS AND TRAILERS

2-YEAR LIMITED WARRANTY ON DC-POWERED PRODUCTS AND OTHER MOTREC PRODUCTS

Motrec warrants to the original purchaser that its products are free from defects in parts and workmanship.

STARTING DATE OF WARRANTY. The present terms and conditions of the Motrec Limited Warranty apply to new Motrec products only and do not replace
any pre- existing warranty. The warranty period is effective from the date the purchaser registers the product, provided it is registered within thirty (30)
days of reception and in conformity with Motrec’s registration process.

REGISTRATION. IMPORTANT: AS A PURCHASER OF A MOTREC PRODUCT, IT IS IMPORTANT THAT YOUR PRODUCT BE REGISTERED UNDER YOUR NAME AS
REQUIRED BY MOTREC’S PRODUCT REGISTRATION PROCEDURE. PLEASE ASK YOUR MOTREC DEALER TO REGISTER YOUR PRODUCT. MOTREC’S LIMITED
WARRANTY WILL BECOME EFFECTIVE AT THE TIME OF PRODUCT REGISTRATION. IF YOU FAIL TO REGISTER YOUR PRODUCT WITHIN THE THIRTY (30) DAYS,
THE WARRANTY WILL NOT BE APPLICABLE. IF YOU PURCHASED THE PRODUCT DIRECTLY FROM MOTREC AND NOT FROM A MOTREC DEALER, YOU MUST
REGISTER YOUR PRODUCT FOLLOWING THE INSTRUCTIONS BELOW (CLAUSE 3) https://www.motrec.com/registration/

DEFECTS. Subject to the terms and conditions described below, parts, components or accessories installed on the product by Motrec which fail under
normal usage within the warranty period, and that are proven to be defective, will be repaired or replaced without charge for parts or labor unless stated
otherwise herein. This is Motrec’s sole liability under this Warranty. The warranty excludes items described in (Clause 6). Motrec reserves the right to
require that all parts or components claimed to be defective be returned for inspection and verification of defect. The purchaser is responsible for any and
all shipping fees of any and all parts or components that it alleges to be defective. In the event the part is still under warranty and confirmed defective
after inspection by Motrec, the part return freight would be credited.

WARRANTY SERVICES. All warranty services must be rendered by authorized Motrec distributors and approved in writing by Motrec prior to initiating
any repairs or adjustments. Motrec parts must also be used when performing the warranty otherwise the warranty will be voided. All approved warranty
services will be paid for based on standard rates established by Motrec. Rather than replace or repair parts or components, Motrec may, at its discretion,
replace the product or refund a prorated amount of its purchase price (based on service time, wear and tear) upon return of the defective product.

AUTHORIZATION PROCESS. No product shall be returned to Motrec without its prior authorization. All warranty claims must be disclosed to Motrec or
its authorized distributor as soon as the purchaser is aware of a suspected defect or any event susceptible to give rise to a claim under the Motrec Limited
Warranty. All claims must be processed through an authorized Motrec distributor using the warranty claim procedure approved by Motrec.

THE ABOVE TERMS AND CONDITIONS REPRESENT THE ONLY REPRESENTATIONS MADE BY MOTREC IN RELATION TO ITS PRODUCTS. MO-
TREC DOES NOT PROVIDE ANY OTHER PARTICULAR WARRANTY TO THE USER OF ITS PRODUCTS. MOTREC DOES NOT MAKE ANY
EXPRESS OR IMPLIED WARRANTIES OR REPRESENTATION WITH RESPECT TO ANY RESULT, PERFORMANCE OR DURABILITY EXPECTED
FROM THE USE OF ANY OF ITS PRODUCTS. MOTREC EXCLUDES AND DECLINES ANY OTHER WARRANTY OF SUITABILITY OR OF FITNESS
FOR A PARTICULAR PURPOSE, WOULD THEY BE PROVIDED BY LAW, BY CONTRACT OR OTHERWISE.

PRODUCT MODIFICATIONS ARE PROHIBITED. Motrec prohibits and disclaims any and all liability for any modification made to the product, including
but not limited to, modifications that are susceptible to alter the weight distribution and stability of the product, increase its speed or affect its safety. Such
modifications can cause serious personal injury or property damage for which Motrec disclaims and excludes any and all responsibility. It is the purchaser’s
responsibility to ensure that any technicians servicing the product are properly trained as required by OSHA (Occupational Safety and Health Administra-
tion: https://www.osha.gov/) and ANSI-B56 (American National Standards Institute: https://webstore. ansi.org/default.aspx). Service technicians shall
read, understand and follow the instructions in the Motrec Owner’s Manual before servicing the product. Only qualified and authorized personnel shall
be permitted to maintain, repair, adjust and inspect the product.

TRAINING. It is the purchaser’s responsibility to ensure that the driver or any person operating, using, maintaining or handling the product (or its acces-
sories) is properly trained and instructed on the product’s safety features and operation, including its stability. Operators shall read, understand and follow
the safety and operating instructions in the Motrec Owner’s Manual before driving the vehicle. Operators shall not be permitted to operate the product
unless a complete and adequate training has been provided by the purchaser. Driving an electrical vehicle constitutes a hazard. The driver is responsible
for the control of the product while driving and must always evaluate all unusual or situations that he or she may encounter while driving. The driver
assumes the inherent hazards related to this activity. Motrec products are designed for off-road use only.

EXCLUSION OF LIABILITY. Motrec disclaims any liability for incidental or consequential damages, including, but not limited to, personal injury or prop-
erty damage arising from misuse of the product, lack of maintenance or any defect in the vehicle.



MOTREC INTERNATIONAL INC.
LIMITED WARRANTY

FOR VEHICLES PRODUCED AFTER JANUARY 15T, 2019

MOTREC

UNDER NO CIRCUMSTANCE WILL MOTREC BE LIABLE FOR ANY DAMAGE, WHETHER DIRECT, INDIRECT OR OTHERWISE, RESULTING FROM
THE USE OF ITS PRODUCTS, EVEN IF MOTREC OR ONE OF ITS REPRESENTATIVES WAS AWARE OF THE POSSIBILITY OF SUCH DAMAGE. ANY
LIABILITY FOR LATENT DEFECT IS LIMITED TO THE PRICE OF THE PRODUCT.

1. Definitions

“Product”: The complete vehicle manufactured and/or assembled by Motrec, including its parts, components and accessories installed by Motrec. “Purchaser”:
The party in whose name the product is originally registered at the time of purchase pursuant to the product registration procedure maintained by Motrec at
that time, either: (a) the party to whom Motrec sold the product, if that party purchased the product for its own use, or (b) the customer of a Motrec dealer,
who bought the product directly from such dealer.

2. Warranty Period

Your Motrec product using the AC technology is covered by the Motrec Limited Warranty for a period of three (3) years or 3,000 hours of use, whichever comes
first. This period of three (3) years starts on the date the product is registered, as mentioned hereinabove. This coverage does not apply to wearable parts,
normal use or abusive usage of the product.

Your Motrec stock chaser is covered by the Motrec Limited Warranty for a period of three (3) years or 3,000 hours of use, whichever comes first. This period
of three (3) years starts on the date the product is registered, as mentioned hereinabove. This coverage does not apply to wearable parts, normal use or
abusive usage of the product.

Your Motrec trailer is covered by the Motrec Limited Warranty for a period of three (3) years. This period of three (3) years starts on the date the product is reg-
istered, as mentioned hereinabove. This coverage does not apply to wearable parts, normal use or abusive usage of the product.

Your Motrec product using DC or other technology is covered by the Motrec Limited Warranty for a period of two (2) years or 2,000 hours of use, whichever
comes first. This period of two (2) years starts on the date the product is registered, as mentioned hereinabove. This coverage does not apply to wearable parts,
normal use or abusive usage of the product.

3. Warranty Registration

The warranty registration must be completed within thirty (30) days of purchase of the product. If registration is not completed within this time, the warranty
will be voided. If you purchased the product from a Motrec dealer, please make sure the dealer has completed the registration. If you purchased the product
directly from Motrec, please make sure to go to this link (https://www.motrec.com/registration/ ) and register your vehicle. In case of registration problems,
please contact your Motrec representative.

4. Maintenance

Motrec requires that scheduled maintenance be performed at the times shown in the Owner’s Manual (Refer to the “Preventive Maintenance Schedule”).
If this scheduled maintenance is not done, and the product fails as a result of a failure to properly maintain it, repairs will not be covered under any warranty.

5. Warranty will be void if:

. The product has been modified in any manner not approved in writing by Motrec.

The product has been overloaded beyond its rated capacity.

. The product’s maximum speed has been increased.

. The product’s motor controller parameters have been tampered without Motrec’s authorization.

° The product has been used abusively (including, but not limited to improper use; twisted, bent, misaligned front or rear axles, signs of abusive use)
° The product has been involved in an accident.

. The product has been transferred to a second owner without Motrec’s authorization.

. The product has been used in extreme environments (including, but not limited to freezers, high moisture areas, corrosive environments, etc.)
. The product has had its serial number modified or altered.

. The product has been repaired with non-Motrec parts without Motrec’s authorization.

. The preventive maintenance schedule was not followed as specified in the Motrec Owner’s Manual.

6. The following items are not covered by the Motrec limited warranty:

. Batteries, chargers, charging system components, wheels (which may be covered by warranties from manufacturers)

. Internal combustion engines (which may be covered by warranties from manufacturers)

° Wearable parts (lights, bulbs, diodes & fuses, filters & spark plugs, lubricants, tires, wheel bearings, seats, brake pads and shoes)
. Wear and tear resulting from normal use.

. Adjustments, including field set-up.

° Damage or defects caused by using non-Motrec parts, components or accessories.

. Shipping damage, be it caused during travel or loading / unloading procedures.

. Shipping, customs and/or brokerage fees for warranty parts

. Towing fees, travel fees for technical support and repair, delays or time spent accessing a customer’s facility, for locating a vehicle, for loading/
unloading or for vehicle movement to a work area or to the dealership.

. Damages that are the result of an impact, improper or excessive forces applied or improper use of the vehicle.



FOREWORD

WELCOME

MOTREC International Inc. has built a rock-solid reputation as
a world-class designer and manufacturer of electric industrial
vehicles for the horizontal transportation of goods and people.
We innovated, reimagined, engineered, and drove ourselves
tirelessly to this preeminent position.

We also consistently exceeded customer expectations, which
is why legions of satisfied customers worldwide have been
driving MOTREC since 1988.

INTELLECTUAL PROPERTY

© 2022, MOTREC. All Rights Reserved, including the right to
reproduce this book or portions thereof in any format. All
informationin this publicationis based oninformation available
at the time of approval for publication. MOTREC reserves the
right to make changes without notice or without incurring any
obligation.

MOTREC INFORMATION

+  Find us:

4685 Portland Boulevard, Sherbrooke, QC J1L 0J1, Canada
+ Callus:

MOTREC Customer Service : + 1 (866) 846-3558
Telephone : + 1 (819) 846-2010

Fax : +1 (819) 846-3050

+ Send us an e-mail : support@motrec.com

ABOUT THE MANUAL

Make sure to read the manual in its entirety before operating or servicing the ve-
hicle. Keep the manual close for reference when necessary. Do not discard the
manual. If the vehicle is sold or transferred, provide this manual with it.

This manual is based on the latest available information at the time of publication.
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1.1. INTRODUCTION

Read Before Operating

Make sure to read and understand the content of this Maintenance
Manual before operating or attempting maintenance on the vehicle.
The present document provides a vehicle overview and safety
information for the operator, passengers, and others, as well as a
detailed list of the maintenance to be executed over the lifespan of
the vehicle.

Keep this manual for future reference. If the vehicle is sold or
transferred, provide this manual with the vehicle.

A list of quick maintenance references is included at the back of this
document. These references are intended for an MS-260 experienced
technician to accelerate the maintenance process. The Quick
References should not be used by any untrained or inexperienced
personnel.

The MS-260

The MS260 is renowned for its exceptional versatility as a stand-up
stock chaser and order picker. This remarkable machine is designed
to meet all the demands of a productive workday. With a towing
capacity of up to 6,000 lbs. and a carrying capacity of up to 1,750
Ibs., the MS-260 effortlessly handles heavy loads. It boasts a range
of operator-friendly features including a spacious 59" deck, dual
front wheels, a short turning radius, user-friendly controls, a padded
backrest, an ergonomic driving position, and a convenient low-step
entry. Whether you need robustness, security, or user-friendliness,
the MS-260 is an unbeatable choice. It offers limitless configurations
and an impressive 3-year warranty, ensuring peace of mind and
customer satisfaction.

Modular Design

MOTREC's MS-260, along with its other vehicles, can easily adjust to
changing work demands. The MS-260 comes equipped with several
additional features that enhance its performance. The MS-260 can
be fully customized to suit specific requirements lts modular design
enables rapid configuration changes, depending on the job at hand.
Standard needs can be met with predefined packages and options,
while customized solutions are available to fulfill specific customer
requirements. For more information on available configurations,
please refer to the website www.motrec.com.
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1.2. ACRONYMS AND ABBREVIATIONS

°C: Celsius

°F: Fahrenheit

ANSI : American National Standards Institute

AUX: Auxiliary

EMB : Electromagnetic Brake

ft: Foot/Feet

HP: Horsepower

HPD : High Pedal Disable

Hz: Hertz

ITSDF :Industrial Truck Standards Development Foundation
kg : Kilogram

km/h : Kilometer per Hour

kW : Kilowatt

kWh : Kilowatt-Hour

Ib: Pounds (Weight)

Ibf: Pound (Force)

LED: Light Emitting Diode

m: Meter

mL: Milliliter

mm: Millimeter

N/A: Not Applicable

N-m: Newton Meter

OSHA :Occupational Safety and Health Administration
P/N: Part Number

PWM : Pulse Width Modulated

SOC: State of Charge

SRO: Static Return To Off

VAC/AC : \Volts Alternating Current / Alternating Current

VDC/DC : Volts Direct Current / Direct Current
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2. SAFETY INFORMATION

2.1 SAFETY SIGNAL WORDS AND SYMBOLS

Before operating the vehicle and reading the manual, it is important to familiarize yourself with the
signal words and symbols that appear throughout the manual and on the vehicle. Understanding their
meanings will help ensure safe and effective use of the vehicle.

WARNING INDICATES A HAZARDOUS SITUATION WHICH, IF NOT AVOIDED, COULD RESULT IN SERIOUS INJURIES.

(1) caution

CAUTION INDICATES A SITUATION WHICH, IF NOT AVOIDED, COULD RESULT IN DAMAGE TO SOME EQUIPMENT.

NOTICE : Notice is used to address practices not related to personal injury.

2.2 SAFETY DECALS AND LABELS

DECALS, MARKINGS, OR STICKERS MUST REMAIN UNALTERED AND READABLE AT ALL TIMES. REPLACE ANY
UNREADABLE DECALS, MARKINGS OR STICKERS. FAILURE TO COMPLY COULD CAUSE SERIOUS INJURIES.

The vehicle contains numerous safety decals that provide essential information for both the operator
and technicians. To view a complete list of all the decals, please refer to the PARTS CATALOG.
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3. VEHICULE OVERVIEW

3.1. SPECIFICATIONS AND CONFIGURATIONS

The MS-260 specifications and configurations can vary depending on the specific model and year of the
MS-260. For more information and the most up-to-date details, it is best to consult with Motrec directly
or refer to our website www.motrec.com.

EQUIPMENT COMPARTMENTS:

Removing the deck at the front of the vehicle gives access to all the compartments containing the
major systems of the vehicle. Refer to Figure 1 for more details.

@D MOTOR COMPARTEMENT
@ ELECTRICAL SYSTEMS

M BATTERY COMPARTEMENT
@ EMB KNOBS COMPARTEMENT

Figure 1. Equipment Compartments.

NOTE : The EMB Service Knobs Compartment is typically located on the side of the vehicle and is easily
accessible for maintenance and servicing purposes. The knobs themselves are usually located within

the compartment and tightening and loosening the knobs can be done manually.
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3.2 BATTERY COMPARTMENT

@ CAUTION

DO NOT MODIFY THE BATTERY VOLTAGE OR REPLACE THE BATTERY CHARGER. THE INSTALLED BATTERY
CHARGER IS SPECIFIC TO BATTERY VOLTAGE. FAILURE TO COMPLY CAN DAMAGE THE EQUIPMENT.

Depending on the configuration, the vehicle's total battery voltage can vary from 24V to 36V. The vehi-
cle can be powered by multiple battery types, including:

Flooded (lead-acid).

TPPL (Thin Plate Pure Lead).
GEL.

AGM.

Standard battery Compartment :

This standard battery compartment is devoid of any mechanical components, allowing for easy removal
of the batteries simply by lifting them out from the compartment. Additionally, depending on the
number of battery boxes, you have the flexibility to choose between voltage options of 24V or 36V.

Figure 2. Standard Battery Compartment (36 V).
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3.3 ELECTRICAL SYSTEMS

DC MOTOR CIONTROLLER DC/DC CONVERTER AUXILIARY IFUSE BOX

Figure 3. a. Electrical System Compartments View A.

HORN% | Hﬂ

BACK UP ALARM

This compartment receives the energy from the

battery compartment and redistributes it to the

different electrical systems of the vehicle. The energy

1[AALALLEELEER

BATTERY CHARGER systems can be divided into three categories:

-The Main Energy : which uses the full battery voltage

LLLLLLLLLUALLELLLLLLLLLL

AL

to power various systems. The DC motor, in contrast

- © v o to the AC motor, does not require voltage conversion

CHARGING PORT —Jp» E by the AC motor controller since it operates on DC
MAIN CONTACTER—[ B==nal > voltage.

- The Auxiliary Energy: which powers the different
Figure 3. b. Electrical Systemn Compartments

View B. accessories of the vehicle (backup alarm, horn,
console, etc.) (12V).

NOTE: The vehicle's frame is not - The Charging Energy: which charges the batteries.

to be considered as a ground. No

component is connected to the For connection details, refer to the vehicle's electrical

frame as a closed-circuit loop. . .
schematic in section 5 Annexes.
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3.3.1 MAIN ENERGY

The main energy system encompasses all the elements responsible for the vehicle’s movement, such as

the DC motor, accelerator, and movement alarms, among others.

The energy flow starts from the batteries and passes through the main fuse and contactor before
reaching the DC motor controller. This controller utilizes the DC voltage to provide power to various
components without the need for voltage conversion, as the DC voltage directly drives the DC motor.

NOTE: The wiring remains the same, but the component placement may vary from one vehicle model

to another.
SEPEX 1243
oeesessesesesHTiWceeoeeeesesessooessossoaeas
: (] CONTROLLER
L]
. [ ] Main contactor driver —4—
[ ]
] ' Throttle: 0-5V wiper —6——
4 Throttle pot low —7—
L] G B
BLK-4 AW/ ¥ o EM Brake output |—8—
BLU-4 AW( M.
s I!l—B+— Mode Select 2 input |—8—
E ez b Mode Select 1 input|—14—
i 51—]
o 2] Reverse signal input J—11—
S Forward signal input |—12—
o
Interlock input f—15—
Keyswitch —16—
. T
. F1 Al
- @ | WG YEL 4 AWG
] WHTRED BLK 10 AW m—
’ BLK 10 AWG
+ I
* <1 |\|—p—
AE
Battery

Figure 4. Main Energy Electrical connection (Annexe 5).
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3.3.2 AUXILIARY ENERGY

To power the auxiliary systems of the vehicle, including the backup alarm, lights, horn, and others. This
converter takes the battery voltage (24 or 36 VDC) and transforms it into an output of 12 VDC / 13.4
VDC. Subsequently, this voltage passes through the auxiliary fuse box and is distributed to the various
accessories of the vehicle.

NOTE: The wiring remains the same, but the component placement may vary from one vehicle model
to another.

i 250A Fuse
o 5A Fuse
O _E_:)_?_.- ...... WHT 16 AWG-====== ==
O o
—_ >—l?7_._
85
o ™" ~ ]
1]
B
o
2

|
=
| ]
GRN 12 AWG |
|
]

Accessories | — YEURED 18 awe— - FBUOSXE - YELRED 12 AWG BLK 16 AWG

Figure 5. Auxiliary Energy Electrical connection (Annexe 5).
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3.3.3 CHARGING ENERGY

NOTE: This section is applicable to all the vehicles equipped with onboard charging.

Certain configurationsinclude a dedicated battery charger, designed to simplify the charging procedure.
The installed charger is customized to match the specific battery voltage and type of the vehicle. The
charger generates a voltage of either 24, 36, or 48 VDC, depending on the particular configuration.

@ CAUTION

DO NOT MODIFY THE BATTERY VOLTAGE OR REPLACE THE BATTERY CHARGER. THE INSTALLED BATTERY
CHARGER IS SPECIFIC TO BATTERY VOLTAGE. FAILURE TO COMPLY CAN DAMAGE THE EQUIPMENT.

For battery charging, the charger obtains voltage from the wall outlet and subsequently converts it
to match the voltage required by the batteries. The converted current is then directed towards the

batteries to initiate the charging process.

NOTE: The wiring remains the same, but the component placement may vary from one vehicle model

to another.

=WHT 4 AWGS = = = = .

I

DC VOLTAGE SIGNAL
OUTPUT  QUTPUT

MAY 2023
VERSION 01

SEPEX 1243
CONTROLLER

L]
[ ]
L]
L]
[ ]
[ ]
[ ]
1 ]
1 ]
[ ]
' CHARGER
[]
L]
: 110VAC INPUT
[ ] ]
H 2l
L]
[ ]
[ ]
L]
[ ]
1
L]
L]
[ ]
[ ]
L]
[ ] BLK 4 AW B-
[ ]
BLK 4 AWG w
2
wn
o~
[}
L]
- -
] + 1
& w11 —p—LK 4 AW Gm—
AE
Battery

S R—
Uy —

— e

—81—
—52—]

Main contactor driver

Throttle: 0-5V wiper
Throttle pot low
EM Brake output

Mode Select 2 input
Mode Select 1 input

Reverse signal input
Forward signal input

Interlock input
Keyswitch

i

L 5—
7
T
|—g-—
14—

11—

12—

15—
16—

Figure 6. Charging Energy Electrical connection (Annexe 5).
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3.4 MOTORS AND REAR AXLE
3.4.1 DC MOTORS

The DC motor integrated into the MS-260 electric vehicle brings several benefits, including precise
speed control, high starting torque, and a compact size. With its efficient power delivery, this motor
enables the vehicle to move effectively. Designed for reliable performance and durability, it meets the
demands of diverse industrial and commercial applications. For more detailed information, please
refer to section 2.31 MAIN ENERCY. Furthermore, the motor supports regenerative braking, allowing
the vehicle to recover and repurpose energy during deceleration or braking. This feature significantly
enhances energy efficiency and extends the overall driving range of the vehicle.

The DC motor, unlike the AC motor which offers two different casings, has a single casing that remains
constant regardless of the vehicle's operating environment, called Fan cooled.

This motorisspecifically designed to operate effectively in diverse environments. It featuresan integrated
fan on its rotor, which efficiently draws air through the venting holes to enhance the motor’s cooling
capacity.

Figure 7. Fan Cooled DC Motor.
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3.4.2 REGENERATIVE BRAKING

Regenerative braking for a DC motor involves modifying its operation to enable the recovery and reuse
of energy during deceleration or braking. In regenerative braking mode, the DC motor in the vehicle's
propulsion system reverses its operation and acts as a generator. The rotational energy of the wheels
and drivetrain is harnessed to drive the motor as a generator instead of consuming power.

There are two distinct states of regenerative braking:

1. Coasting: Regenerative braking is engaged when the accelerator pedal is released, allowing the
vehicle to slow down naturally. During this state, the motor acts as a resistance, converting the
vehicle's kinetic energy into electrical energy, which is then fed back into the batteries.

2. Electrical Braking Assistance: Regenerative brakingisactivated when the brake pedalis depressed. In
this state, regenerative braking provides additional assistance to the mechanical brakes, enhancing
the overall braking performance of the vehicle. The motor’s resistance aids in slowing down the
vehicle while simultaneously generating electricity to recharge the batteries.

A

ALL VEHICLE OPERATORS MUST BE NOTIFIED IF THE REGENERATIVE BRAKING’S DECELERATION LEVEL IS
MODIFIED. FAILURE TO COMPLY CAN CAUSE INJURY OR DAMAGE TO THE EQUIPMENT.

It is important to note that modifying the behavior of regenerative braking in a DC motor requires
expertise in motor control systems, power electronics, and electrical engineering. Consulting with
professionals or specialists in the field is recommended to ensure safe and effective modifications.

3.4.3 ELECTROMAGNETIC BRAKE (EMB)

The MS-260 electric vehicle is equipped with an electromagnetic
brake (EMB) that providesreliable and efficient braking performance.
The electromagnetic brake is designed to assist in place when
necessary.

The electromagnetic brake is in a Normally Applied state and is
electrically released during operation. This means it requires current
to be released and allow movement of the vehicle. This safety
feature automatically stops the vehicle in the event of loss of power,
therefore removing the need for a handbrake (parking brake).

The spring-applied brake keeps the vehicle stationary when it comes
to a stop, or when the power is cut off. In situations where the vehicle
is not powered and requires movement, it is necessary to insert the
electromagnetic brake’s service knobs.

Figure 8. EMB Brake System.
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3.5 BRAKE-ACCELRATION SYSTEM

MASTER PEDAL £\ ECTRIC

ACCELERATOR
PEDAL

ACCELERATOR BRAKE MASTER

SPRING CYLINDRER

Figure 9. Brake-Acceleration System.

The master pedal is a foot-operated lever located on the floor of the driver's compartment, to the right
of the operator presence detection pedal. It functions as both pedal-operated braking mechanism and
an accelerator pedal.

When the driver presses the main pedal, it initiates the acceleration process. The contact between the
surface of the master or mechanical pedal and the electric accelerator pedal sends a signal to the motor
to increase its power, thereby accelerating the vehicle.

As for the braking mechanism, when the driver releases the pressure on the master pedal, a spring is
present to depress the piston and exert pressure. Then the hydraulic piston, activated by the applied
force, pressurizes the brake fluid. This pressurized fluid is transmitted through the brake lines and hoses
to the wheel cylinders. The resulting force causes the brake pads to engage the drums, generating
friction and ultimately slowing or stopping the vehicle.

NOTE : A brake switch is typically located near the brake pedal assembly, near the master pedal and
the brake master cylinder. When the driver slows down or engages the braking mode, the hydraulic
piston is engaged, which creates pressure within the braking system. Simultaneously, the brake switch
is activated by the oil pressure, activating the brake lights and signaling to other drivers that the vehicle
is slowing down, moving backwards or coming to a stop.
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3.6 STEERING SYSTEM

CHAIN (3)

TWO BEARINGS (6)

STEERING
SPROCKET (2)

Figure 10. Steering System.

When the driver turns the steering wheel (1), the rotational motion is transferred from the steering
sprocket (2) to the chain (3) and then to the sprocket (4). This motion is then transmitted through the
steering column (5), to the pignon (7) and then to the steering gear (8), causing both front wheels to
turn simultaneously in the desired direction. The linkages and components within the steering system
ensure that the wheels maintain proper alignment and respond accurately to the driver's steering
inputs.

The conventional steering system operates solely through mechanical means and does not incorporate
any electrical or hydraulic elements.



SECTION 03

COMPANY NAME MAY 2023
VEHICLE OVERVIEW

MOTREC INTERNATIONAL VERSION O] 19

3.6 SUSPENSIONS

2- LEAF SPRING

Figure 11. Suspensions.

The two-leaf spring suspension system in the MS-260 electric vehicle provides stabilization by evenly
distributing the vehicle's weight, absorbing road shocks and vibrations, and contributing to better

handling. Its simplicity, reliability, and load-carrying capacity make it a practical choice for achieving a
comfortable and stable ride.
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3.8 GENERAL COMPONENTS

The electrical cables are carefully
guided and routed beneath the
vehicle. They follow the path
provided by the frame, which
acts as a designated cable tray.
This routing ensures that the
cables are neatly organized
and protected from potential
hazards or obstructions. Their
ultimate destination is the
console, where they connect to
various electrical components,
allowing for seamless operation
and control within the vehicle.

CHARGING PORT

BATTERY DISCHARGE INDICATOR

Figure 13. Charging Port and
Indicator.

DETAIL °

MASTER
PEDAL

HITCH MOUNT

BRAKE HYDRAULIC CONDUIT

Figure 12. General Components.

Charging port

The charging port is conceived for standard wall outlets, such as:
120 VAC, 60 Hz North American outlets.
240 VAC, 50 Hz European outlets (If paired with the compatible
connector).

Battery discharge indicator

The LED indicator will flash in accordance with the battery charge
level.

Its primary goal is to indicate the battery charge level to the operator
during the charging process without needing to turn on the vehicle
and look at the charge level on the display screen.

NOTE: The explanation of all the symbols on the battery discharge
indicator can be found in section 5 Annexes section at the end of the
document.
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3.9 CONSOLE

HORN

BATTERY
EMERGENCY L~ INDICATOR
STOP

BUTTON | DIRECTION
SWITCH

2V
POWER
OUTLET —— LIGHT
SWITCH
usB
OUTLET

\KEY SWITCH

Figure 14. Console.

Direction Switch (Forward/Reverse)

This switch controls the motion direction of the vehicle:
Pushing the top part sets the vehicle in forward drive.
Putting the switch in the middle sets the vehicle in neutral.
Pushing the bottom part sets the vehicle in reverse drive.

Key Switch

The key is used to engage or disengage the switch, allowing or preventing the flow of electricity or the
operation of the associated device.

Battery Indicator

The battery indicator is a visual representation or a graphical element that provides information about
the current battery level.

Emergency Stop Button

The emergency stop button, when present, should only be used in case of emergency.

(1) cautioN

DO NOT USE THE ENERGY STOP BUTTON TO TURN OFF THE VEHICLE. USE THE KEY SWITCH FOR NORMAL ON/
OFF CONTROL. FAILURE TO COMPLY CAN DAMAGE THE EQUIPMENT.
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Vehicle Speed

A

NOTIFY AFTER THE MAXIMUM VEHICLE SPEED HAS BEEN MODIFIED. FAILURE TO COMPLY CAN CAUSE
ACCIDENTS AND DAMAGE TO THE VEHICLE.

DC-powered vehicles using the Curtis controller have 4 drive modes built-in from the factory. All vehicles
are set to DRIVE MODE 4 as a default (unless specified otherwise at time of sale).

» DRIVE MODE 1 will provide a 40% pulse width modulation (approximately 4 MPH).
» DRIVE MODE 2 will provide a 72% pulse width modulation (approximately 6 MPH).
» DRIVE MODE 3 will provide an 86% pulse width modulation (approximately 8 MPH).

SELECTING DRIVE MODE 1 SELECTING DRIVE MODE 2 SELECTING DRIVE MODE 3

To select DRIVE MODE 1: Cut both To select DRIVE MODE 2: Cut wireat  To select DRIVE MODE 3: Cut wire
wires connected to pins 14 and 9 of  pin 9 of controller (see blue selection at pin 14 of controller (see orange

the controller. Figure 15). selection in Figure 15).
MODE KDDE
EMERGENCY SELECT SELEGT
REVERSE FORWARD REVERSE 2 INTERLOCK
+ ! ! I ’ =
;
-
Shil POT
THROTTLE
(TYPICAL) ELECTRO-
KAGHETIC

v ‘ f BRAKE

WAL

AT

AN ’,.'" KEY
CONTACTOR o SWITCH
ColL
POLARITY
PROTECTION
DIODE
CONTROL
hAAIN FUSE
CONTACTOR
]l
ar
POWER o
FUSE —_
Te

Figure 15. Drive Mode Selection.
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3.10 FAULT CODE
3.10.1 FAULT CODE OVERVIEW

Each Motrec vehicle is equipped with a controller which relies on input signals, processes information
and sends output commands. If a malfunction arises, the controller will emit a fault code, indicating it
noticed an “out of parameters” situation. Fault codes are stored in the controller until they are erased.

There are two kinds of fault codes:
1. ACTIVE fault codes indicate the controller “sees” the issue presently.

2. STORED fault codes indicate the controller “has seen” the issue and has recorded the fault. All
codes are stored in the Fault History. Reading fault codes in section 5 Annexe should be your first

step in diagnosing any issue.

3.10.2 FAULT CODE READING

There are 2 methods of reading fault codes on DC-powered vehicles:

CURTIS PROGRAMMER METHOD: STATUS LED METHOD: 2-digit fault
(This is the preferred method) codes will be “flashed” directly on
Connecting your Curtis handheld the controller’'s LED.

programmer will allow you to
monitor and erase fault codes.
Further diagnostics are also possible
with the programmer.

3.11 REAR LIGHT COLORS SIGNIFICATION

There are four available rear light colors in the vehicle, which are as follows:

1. White for Vehicle Reversing: White lights are used to indicate that a vehicle is moving in reverse. It
serves as a signal to other road users that the vehicle is backing up.

2. Pale Red (Standard) for Vehicle Startup: When a vehicle starts up, a pale red light is typically
illuminated. This light indicates that the vehicle is operational and serves as a general warning or
notification.

3. Intense Red under Braking: When the vehicle applies the brakes, the pale red light increases in
intensity. This brighter red light serves as a stronger warning to inform nearby drivers that the vehicle
is slowing down or coming to a stop.

4. Orange for Turn Signal Activation (if applicable) : When the turn signal option is available in a vehicle,
an orange light is activated. This light blinks or flashes to indicate the vehicle's intention to change
lanes or make a turn. It alerts other drivers of the upcoming maneuver.

These color signals are used to enhance safety and communication on the road.
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4. MAINTENANCE

4.1 GENERAL INFORMATION

This section provides a general overview of the maintenance procedures for a standard MS-260 vehicle.
While the images displayed may not match the exact product due to varying configurations and
accessories, the maintenance steps outlined here are applicable to all MS-260 models as they cover
the fundamental processes. If you have any maintenance-related questions specific to your product’s
features, please reach out to MOTREC for assistance.

Before undertaking any maintenance operations, except for daily and weekly preventive maintenance,
it is recommended to remove any obstructing accessories installed on the deck. This will facilitate the
necessary manipulations and ensure smoother maintenance procedures.

A

DO NOT MANIPULATE ELECTRICAL CONNECTIONS OR GENERATE SPARKS AROUND BATTERIES. SPARKS CAN
CAUSE A BATTERY EXPLOSION AND ACID SPLASHING. DURING MAINTENANCE, ALWAYS DISCONNECT THE
CHARGER AND USE INSULATED TOOLS THAT DO NOT GENERATE SPARKS. FAILURE TO COMPLY CAN CAUSE
SERIOUS INJURIES.

A

KEEP CLEAR FROM MOVING PARTS SUCH AS TIRES, SHEAVES, AND MOTOR. FAILURE TO COMPLY CAN CAUSE
INJURIES.

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

@ CAUTION

ONLY QUALIFIED AND AUTHORIZED PERSONNEL ARE PERMITTED TO MAINTAIN, REPAIR, ADJUST, AND INSPECT
THE VEHICLES AND THEIR BATTERIES. FAILURE TO COMPLY CAN LEAD TO DAMAGE TO THE EQUIPMENT.

@ CAUTION

USE TWO COUNTERACTING TOOLS, DOUBLE-WRENCH TECHNIQUE, WHEN DISCONNECTING OR TIGHTENING
TERMINALS ON THE BATTERY OR THE DC MOTOR CONTROLLER. FAILURE TO COMPLY COULD CAUSE CRACKING
OF THE TERMINAL OR BATTERY POST WELDS.
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Follow the maintenance instructions applicable to the type of repair,
maintenance, or service.

Before maintenance operations, inspect safety decals and labels. Replace
if any damage is found and part of the text can't be read.

Before replacing a fuse or circuit breaker, identify and repair the cause of

failure.

Please refer to the serial data plate, positioned on the left side of the console, to determine the total
weight of the vehicle. It is important to note that the weight may differ based on the vehicle's specific
configuration, accessories, and battery capacity.

When utilizing a lifting device, ensure that it can support the precise weight of the vehicle. The suggested
lifting points are highlighted below (Figure 17) as a guide for safe and efficient lifting operations.

A

BEFORE LIFTING, ALWAYS VALIDATE THAT THE LIFTING DEVICE CAN SUPPORT THE TOTAL WEIGHT OF THE
VEHICLE, AS INDICATED ON THE VEHICLE’S SERIAL DATA PLATE. FAILURE TO COMPLY CAN LEAD TO SERIOUS

INJURIES OR DEATH.

O O
—MOTREGC -
MODEL NUMBER | |vm _
SERIAL NUMBER
BATTERY VOLTAGE v|mu| e
BATTERIES CAPACITY AH|
WITHOUT SATTERIES L88
° WEIGHT OF M- 188
BATTERIES
MAX. Log|
; WEIGHT OF VENIGLE. i
w RATED CAPACITY ™
> GROSS WEIGHT MAX. Les)
NORMAL LB8S]|
w BAR
MAX, Les|
MAX. VERTICAL L8|
LOAD ON HITCH |
L
==
O\ MADEINCANADA — ("

Figure 16. Serial Data Plate.

LIFTING POINTS

Figure 17. Lifting Points.
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4.1.2 ELECTRICALLY ISOLATING THE VEHICLE

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

This procedure must be followed to isolate the vehicle from any electrical charge:
1. Remove the key.
2. Turn off all switches.

3. Disconnect the charger. It is crucial to verify that the charger is disconnected.

A

DO NOT MANIPULATE ELECTRICAL CONNECTIONS OR GENERATE SPARKS AROUND BATTERIES. SPARKS CAN
CAUSE A BATTERY EXPLOSION AND ACID SPLASHING. DURING MAINTENANCE, ALWAYS DISCONNECT THE
CHARGER AND USE INSULATED TOOLS THAT DO NOT GENERATE SPARKS. FAILURE TO COMPLY CAN CAUSE
SERIOUS INJURIES.

4. Remove the deck.

5. Disconnect the battery pack according to the applicable configuration:

For lifting out the battery compartment:

51. Disconnect the negative (-) terminal (1) of the last battery.

5.2. Disconnect the positive (+) terminal (2) of the first battery at the main fuse (3).

6. Toreconnect the electrical circuit, perform this procedure in reverse.

PO ER LI RE LR

LLLLLLERLERLEESRELL LA
VIEW°

Figure 18. Electrical Isolation (Lift-out).
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4.2 PREVENTIVE MAINTENANCE

A

FOLLOW THE MAINTENANCE SCHEDULE PROVIDED IN THIS MANUAL. FAILURE TO COMPLY CAN LEAD TO
INJURIES OR DAMAGE TO THE VEHICLE.

The preventive maintenanceschedulespecifiesthe minimum maintenance requirements
NOTICE based on standard use of the vehicle. An early preventive maintenance could be required
if the vehicle is operated under severe conditions.

Preventive maintenance is essential for ensuring the durability of the product and the safety of the
operator. Maintenance should be conducted at specific intervals (daily, weekly, 250 hours, 500 hours,
1000 hours, or 2000 hours), depending on the vehicle's runtime or the time elapsed, whichever occurs
first. This proactive approach helps identify and address any potential issues before they escalate,
contributing to the overall longevity and optimal performance of the product.

NOTE : The vehicle runtime (if applicable) is counted while the vehicle is in operation and won't be
affected while the key is in the ON position and the vehicle is idle.
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» N/A

» N/A

NOTICE 4' Replace any defective component found during the inspection listed below.

Maintenance Procedures

Visible Damage Inspection

Inspect for excessive visible damage on the exterior
of the vehicle or to components under the vehicle.
Fluid Leaks Inspection

A leak could come from the differential or the
brake system. The vehicle may be lifted for further
inspection of this symptom as required.

Proceed as follows to inspect:

1. Inspect the master cylinder (1).

2. Remove the deck (2).

NOTE: In order to open the deck, look for a hole
or opening in front of the vehicle, next to the
headlights. Insert your hands into the hole on
both sides, gripping the deck firmly. Apply upward
pressure and push or lift the deck using your hands.

Figure 20. Deck Removal.

3. Inspect the drive assembly (3) for signs of
leaks at following locations:
m  Covers.

s Axle ends.
m Casing mating surfaces.

= Drain/ffill plugs.

Figure 21. Drive Assembly Fluid Leaks.

4. Reinstall the deck (2).
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Steering Inspection

Rock the steering wheel, inspect the steering
system for hard steering, excessive play, or
unusual sounds when turning.

Horn and Lights Inspection

Inspect the correct operation of all lights, strobes,
horn, and reverse alarm.

Accelerator Pedal Inspection

Inspect the accelerator pedal for free movement
and proper return spring tension.

Master and Operator’s presence detection
Pedals Inspection

1. Examine both pedals to check their feel and
travel.

2. Apply pressure to the master pedal for
a duration of 10 seconds and feel for any
downward creasing.

MAY 2023
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» N/A

» Distilled water

NOTICE 4| Replace any defective component found during the inspection listed in this procedure.

Maintenance Procedures

Static Strap Inspection

Check the static strap (1) (if applicable) for signs
of excessive wear and ensure it has an adequate
length. When the vehicle is on its wheels and
stationary, the strap should have a minimum of
two inches in contact with the ground.

1 =

Figure 22. Static Strap.
Tire Pressure Inspection

Check that each tire maintains a pressure rating
within the range of 60 psi (only if the tires are
pneumatic). Additionally, thoroughly inspect
the tires for any signs of punctures, damage or
excessive wear.

Battery Electrolyte Inspection and Top-Up

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR
ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES
CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE
BURNS ON SKIN OR EYES. RINCE CONTAMINATED
AREA IMMEDIATELY WITH WATER.

NOTE: This inspection does not apply to sealed
batteries.

1. Fully charge the batteries.

NOTE: When the batteries are charged, the fluid
expands and can seep out if overfilled. Refill each
cell after full charge when the fluid has expanded
to its maximum level.

2. Disconnect the charger.

7\

DO NOT OPEN THE BATTERY COMPARTMENT BEFORE
DISCONNECTING THE CHARGER. BATTERIES EMIT
HIGHLY EXPLOSIVE GASES WHICH GREATLY INCREASE
WHEN CHARGING. FAILURE TO COMPLY CAN CAUSE
SERIOUS INJURIES.

3. Remove the deck.

4. Remove the charger tray for easy access to
batteries.

5. For each battery in the battery compartment,
inspect and refill as necessary with distilled
water to the recommmended manufacturer level.

6. Reinstall the deck.

NOTE: Once the regular charging process is
completed, it is recommended to disconnect the
charger from the battery bank for approximately
10 seconds and then reconnect it. This step is
crucial for performing the equalization charging.
By briefly disconnecting and reconnecting the
charger, you allow the charger to reassess the
battery bank’s condition and adjust the charging
parameters accordingly. This helps distribute the
charging current more evenly among the battery
cells. Performing the equalizing charge regularly
helps optimize the performance and longevity of
the battery bank.
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4.2.3 EVERY 250 HOURS OR 3 MONTHS MAINTENANCE

» Lifting device

» Multi purpose grease
» Compressed air

NOTICE 4' Replace any defective component found during the inspection listed in this procedure.

NOTICE 4' When required, lift the vehicle using a lifting device as per section 4.11 LIFTING POINTS.

Maintenance Preparation Steps

Before conducting any maintenance tasks, it is
essential to follow the subsequent steps to ensure
safety during maintenance and enable easy access
to components.

1. Remove the deck (1).

Figure 23. Deck Removal.

2. Remove the dashboard cover (2).

Figure 24. Dashboard Cover.

A

DO NOT WORK ON ANY COMPONENTS OF THE
ELECTRICAL SYSTEM UNTIL THE VEHICLE IS
ELECTRICALLY ISOLATED. VOLTAGES OF UP TO 50 V
AND HIGHER CAN BE PRESENT. FAILURE TO COMPLY
CAN CAUSE INJURIES.

3. Take the necessary steps to remove electrical

hazardsin accordance with Section 4.1.2, which
provides guidelines for electrically isolating the
vehicle.
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Maintenance Procedures

Suspension Inspection

1. Inspect the Rear leaf springs (1) and their
fixtures for damage and corrosion.

2. Examine the suspensions frame bushings (2)
for any signs of looseness or movement.

Figure 25. Rear Suspension Inspection.

Steering Inspection

Inspect the following elements for damage or
corrosion:

m  Sprocket (2).

m  Steering gear (3).

= Pinion (4).

m  Steering column (5)

m  Bearings (6).

s Chain (7).

STEERING WHEEL (1)

CHAIN (3)

STEERING
SPROCKET (2)

Figure 26. General Steering Inspection.
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Grease Fittings Lubrication

Lubricate the grease fittings of the following
components (see Figure 26):

m  The bearings (6).

Electromagnetic Brake Inspection

1. Chock the vehicle's wheels.

2. Remove the electromagnetic brake’'s rubber
shield (7).

3. Insert the service knobs (2)
electromagnetic brake's rotor.

to free the

4. Clean the gap (3) created with compressed air.

5. Remove the service knobs (2) from the

electromagnetic brake.

Figure 27. EMB Inspection.

6. Using a feeler gauge, measure the air gap
(3) between pressure plate (4) and the
electromagnet (5).
> If the air gap is 0.030" or less, skip to next
step.

> If the air gap is greater than 0.030", check
the tag on the electromagnetic brake:

— Replace the EMB's rotor if a CNX brake is
installed.

— Replace the EMB assembly if a Warner
brake is installed.

7. Reinstall the rubber shield (1). Replace rubber
shield (1) if the rubber shows any sign of dryness
or damages.
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Maintenance Procedures

DC Motor Dusting

If the vehicle is equipped with the fan cooled DC
motor (see Figure 28), clean the motor’s air vents
with compressed air.

NOTE: Clean any dust accumulation on other
components if necessary.

Figure 28. DC Motor.

Power Circuit Inspection
1. Inspect the power cables for visible damage.
2. Inspect the electrical connections for:

— Corrosion.

— Loose connections.

Battery Inspection

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR
ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES
CONTAIN SULFURIC ACID THAT CAN CAUSE SEVERE
BURNS ON SKIN OR EYES. RINCE CONTAMINATED
AREA IMMEDIATELY WITH WATER.

1. Inspectthe batteries for the following elements:
— Loose connections.
— Damaged cables.
- Acid spill.
— Loose terminal posts.
— Corrosion.

— Swelled casing.

MOTREC INTERNATIONAL
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2. If corrosion is present on battery posts:
a. Remove the cable connectors.
b. Use a wire brush to remove any particles.

c. Clean the posts with a cloth that has been
moistened with ammonia.

d. Reinstall the removed cables.

(1) cauTioN

AFTER CLEANING, DO NOT REAPPLY POWER UNTIL
TERMINAL AREAS ARE THOROUGHLY DRY. FAILURE TO
COMPLY CAN DAMAGE THE VEHICLE.

Test Drive

After the maintenance is finished, it is necessary
to reinstall any disassembled parts and conduct
a thorough test on the vehicle to ensure that all
systems are functioning correctly.
1.  Reinstall the dashboard cover.
2. Reconnect the electrical circuit:

i. Reconnect the battery leads.

ii. Turn on all switches and test lights.

iii. Insert the key.

3. Test drive the vehicle:

i. Turn the steering wheel and feel for
excessive play.

ii. Depress and release the accelerator to test
the electromagnetic brake.

iii. Listen for abnormal noise.

4. Reinstall the deck.
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4.2.4 EVERY 500 HOURS OR 6 MONTHS MAINTENANCE

» N/A » Lubricant spray

NOTICE 4' Replace any defective component found during the inspection listed in this procedure.

NOTICE 4' When required, lift the vehicle using a lifting device as per section 4.11 LIFTING POINTS.

The 250 hours or 3 months preventive maintenance should be carried out concurrently

NOTICE with this maintenance. Certain steps may not be necessary due to redundancy. Please
consult the maintenance checklist in the QUICK REFERENCES section for the specific
steps that are required.

Maintenance Preparation Steps Maintenance Procedures

Before conducting any maintenance tasks, it is | pecals and Labels Inspection
essential to follow the subsequent steps to ensure
safety during maintenance and enable easy access
to components.

Inspect decals and safety labels for damage.
Replace them if any part of the text is illegible.

1. Remove the deck (1) ) Frame Inspection

1. Inspect the vehicle's frame for Cracks, damage
or Corrosion.

2. The following frame locations should be
inspected with care:

— Side panels corners (1) (both sides). There
is a possibility of cracks occurring in these
corners as they undergo significant stress
(see Figure 30).

— Rear suspension mounting tabs (2) (see
Figure 31).

Figure 29. Deck Removal. — Hitch mounting area (3) (see Figure 32).

A

DO NOT WORK ON ANY COMPONENTS OF THE
ELECTRICAL SYSTEM UNTIL THE VEHICLE IS
ELECTRICALLY ISOLATED. VOLTAGES OF UP TO 50 V
AND HIGHER CAN BE PRESENT. FAILURE TO COMPLY
CAN CAUSE INJURIES.

2. Take the necessary steps to remove electrical
hazardsin accordance with Section 4.1.2, which
provides guidelines for electrically isolating the
vehicle.
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Figure 32. Hitch Mounting.

Drum Brakes Inspection

proceed as follows for each of the vehicle’'s drum
brakes:

1.

2
3
4.
5

Remove the wheel nuts (1).
Remove the wheel (2).
Remove the brake drum (3).
Clean brake dust with water.

Inspect the brake drum (3) for excessive wear
or scoring.

Inspect the drum shoes. Replace the shoes and
springs if the lining thickness is 1/16 in (2 mm)
or less.

Inspect the drum brake (4) system for corrosion,
wear, brake fluid leak, and brake dust.

Reinstall the brake drum (3), the wheel (2), and
the wheel nuts (1).

Torgue the wheel nuts (1) to standard values.
The appropriate torque value is 80 ft lbs.

Figure 33. Drum Brakes Inspection.
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Maintenance Procedures

Brake System Inspection

1. Inspectthe brake system components for signs
of corrosion, damage or leaks.

2. Inspect the brake fluid level in the master
cylinder (1) placed underneath the master pedal
mat. Refill with DOT-3 fluid brake if required.

NOTE : A low level of brake fluid may indicate
either brake wear or fluid leaks.

Figure 34. Master Cylinder Inspection.

Bearings Inspection

1. Lubricate the grease fittings of the following
components:

= Pillow block bearing (2,3).

NOTE : No grease fitting is required for the
steering bearing (1) since it is a sealed bearing.

2. Inspect all wheel bearings for play, stiffness or
abnormal noise.

MOTREC INTERNATIONAL
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Figure 35. Bearings Inspection and Creasing.

Test Drive

After the maintenance is finished, it is necessary
to reinstall any disassembled parts and conduct
a thorough test on the vehicle to ensure that all
systems are functioning correctly.
1.  Reconnect the electrical circuit:

i. Reconnect the battery leads.

ii. Turn on all switches and test lights.

iii. Insert the key.

2. Test drive the vehicle:

i. Turn the steering wheel and feel for
excessive play.

ii. Depress and release the accelerator to test
the electromagnetic brake.

iii. Listen for abnormal noise.

3. Reinstall the deck.



SECTION 04 COMPANY NAME

MAINTENANCE

MOTREC INTERNATIONAL

MAY 2023
VERSION O1

37

4.2.5 EVERY 1000 HOURS OR 12 MONTHS MAINTENANCE

» Lifting device
» Slings
» Oil recipient

» Differential oil: SAE 80W90 GL5

» Molybdenum disulfide grease (69)

» Lubricant spray

» Bearing grease

» Cotter pin (Size : 1/8x2 Front, 1/16x2 Rear)

NOTICE 4| When required, lift the vehicle using a lifting device as per section 4.11 LIFTING POINTS.

The 500 hours or 6 months preventive maintenance should be carried out concurrently

NOTICE

with this maintenance. Certain steps may not be necessary due to redundancy. Please

consult the maintenance checklist in the QUICK REFERENCES section for the specific

steps that are required.

Maintenance Preparation Steps

Before conducting any maintenance tasks, it is
essential to follow the subsequent steps to ensure
safety during maintenance and enable easy access
to components.

1. Remove the deck (1)

Figure 36. Deck Removal.

A

DO NOT WORK ON ANY COMPONENTS OF THE
ELECTRICAL SYSTEM UNTIL THE VEHICLE IS
ELECTRICALLY ISOLATED. VOLTAGES OF UP TO 50 V
AND HIGHER CAN BE PRESENT. FAILURE TO COMPLY
CAN CAUSE INJURIES.

2. Take the necessary steps to remove electrical
hazardsin accordance with Section 4.1.2, which
provides guidelines for electrically isolating the
vehicle.
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Maintenance Procedures

Drive Splines Maintenance

1.

Disconnect all electrical cables from the DC
motor (1).

Place the slings around the motor.
Support the DC motor (1) with the appropriate
lifting device so that the motor can be slightly
moved horizontally once the screws (2) are
removed.
Figure 37. Supporting DC Motor.
(D) caution

DO NOT REMOVE THE DC MOTOR FROM THE
DIFFERENTIAL UNTIL IT IS CORRECTLY SUPPORTED.
THE MOTOR WEIGHS ABOUT 40 LB (18 KG). FAILURE
TO COMPLY CAN DAMAGE THE EQUIPMENT.

4.

Remove the screws (2) joining the DC motor (1)
to the differential (3).

Remove the DC motor (1) from the differential
(3), to access the drive splines (4).
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Figure 38. Removing DC Motor.

Clean the DC motor (1) from dust or debris
accumulation (if applicable).

Inspect the DC motor and the differential drive
splines (4) for corrosion or damage.

Lubricate the DC motor and the differential
drive splines (4) with molybdenum disulfide
grease (1/2 teaspoon is needed).

Reinstall the DC motor (1) on the differential (3)
with the six screws (2).

Torque the screws (2) to standard values. The
appropriate torque value is 24 ft lbs.

Remove the slings from the DC motor (1).

Reconnect the electrical cables to the DC
motor (1).
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Differential Maintenance

Proceed as follows if the vehicle is equipped with
the Schafer Case:

1. Remove the drain plug (1) until the case is
completely drained of oil.

2. Reinstall the drain plug (1). The appropriate 3

torque value is 12 ft lbs.
3. Remove the filler plug (2).

4. Add 625 mL (stop if the oil reaches the bottom
of the filling hole) of 80W90 GL5 differential oil.

5. Reinstall the filler plug (2). The appropriate
torque value is 25 ft lbs.

Figure 39. Schafer Case Oil Change.

MOTREC INTERNATIONAL

MAY 2023
VERSION Ol

39

Proceed as follows if the vehicle is equipped with
the DANA case:

1. Position a recipient under the differential to
collect the drained oil in next steps.

2. Remove the drain plug (1) until the oil pan (2) is
completely drained of oil.

Reinstall the drain plug (1).
4. Remove and clean the oil pan (2)

Remove all old sealant and oil residue from
cover and differential casing mating surfaces.

e NOTE: Sealant recommended: Permatex

RTV gasket maker (P/N 81182) or equivalent.

6. Apply a layer of sealant on the oil pan’s (2)
mating surface.

7. Add 350 mL of oil at the bottom of the oil pan
(2). Do not mix oil with sealant.

8. Install the oil pan (2).
9. Torque the 5/16 screws to 178 in-Ibf.

TIP: To ease the filling procedure of the DANA gear
case with cover: Make a hose adapter that screws
into the vent threads. Remove the vent. Fill with
500 mL of oil through the vent hole. Reinstall the
vent.

Figure 40. DANA Case Oil Change.
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Front Hub Maintenance

1. Chock the rear wheels.
2. Remove the wheel nuts (1) and wheel (2).

3. Remove the dust cap (3).

Figure 41, Front Wheel Removal.

4, Remove the cotter pin (4) and unscrew the
castle nut (5).

5. Remove the hub (6) from the spindle (7).

Figure 42. Front Hu.

6. Inspect the bearings (8) and their races for
wear.

7. Discard the seal (9). Refer to the PARTS
CATALOG for seal replacement.

8. Cleanthe bearing (8) and if they are still usable,
apply the grease.

9. Install a new seal (9) and the bearings (8) into

the hub (6).

On the spindle (7), clean the seating surface of

the hub (6) from any debris.

10.
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11.
12.

Position the hub (6) on the spindle (7).

Tighten the castle nut (5) to 30 ft-Ibf to seat the
bearings (8), then loosen the castle nut (5) by
unscrewing one full turn.

13.
14.

Hand-tighten the castle nut (5).

Install a new cotter pin (4) and the dust cap.

Figure 43. Wheel Hub.

Rear Hub Maintenance

1. Chock the front wheels.
2. Remove the wheel nuts (1) and wheel (2).

Figure 44. Rear Wheel Removal.

3. Remove the cotter pin (3) and unscrew the
castle nut (4).

4. Remove the hub (5) from the spindle (6).
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Figure 45 Rear Hub.

5. Examine the rear hub (5) for any abnormal
sounds or signs of looseness.

6. Adjust the positioning of the hub (5) on the
spindle (6).

7. Securely reinstall the castle nut (4) and tighten
it.

8. Replace the cotter pin (3) with a new one and
install it properly.

Brake System Inspection

1. Inspect the brake system components for signs
of corrosion or damage.

2. Inspect the brake fluid level in the master
cylinder (1) placed underneath the master pedal
mat. Refill with DOT-3 fluid brake if required.

NOTE : A low level of brake fluid may indicate
either brake wear or fluid leaks.

3. Lubricate the two flange bearings (2) using a
lubricant spray.

) & i

Figure 46. Brake System Maintenance.
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Hardware Maintenance

1. Inspect and tighten all electrical connections.
Clean or replace any connection that shows
signs of corrosion or damage.

2. Inspect and tighten all mechanical hardware.
Replace any connection that shows signs of
damage.

Refer to the QUICK REFERENCES at the end of this
document for all torque values.

Test Drive

After the maintenance is finished, it is necessary
to reinstall any disassembled parts and conduct
a thorough test on the vehicle to ensure that all
systems are functioning correctly.
1. Reconnect the electrical circuit:

i. Reconnect the battery leads.

ii. Turn on all switches and test lights.

iii. Insert the key.

2. Test drive the vehicle:

i. Turn the steering wheel and feel for

excessive play.

ii. Depress and release the accelerator to test
the electromagnetic brake.

iii. Listen for abnormal noise.

3. Reinstall the deck.
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4.2.6 EVERY 2000 OR 24 MONTHS MAINTENANCE

» Lifting device

» DOT-3 brake fluid

The 1000 hours or 12 months preventive maintenance should be carried out concurrently

NOTICE with this maintenance. Certain steps may not be necessary due to redundancy. Please
consult the maintenance checklist in the QUICK REFERENCES section for the specific

steps that are required.

Maintenance Procedures

Hydraulic Brake System Fluid Maintenance

NOTE: The most recommended approach for
brake fluid replacement is utilizing a bleeder ball
tank or a comparable automatic bleeding device.
Alternatively, repetitive manual bleeding is also

acceptable.

1. If required, lift the vehicle using a lifting device

as per section 4.1.1 LIFTING POINTS.

2. Remove the mat from the operator presence

pedal.

3. Remove the master cylinder’s (1) cap.

Figure 47. Brake System Bleeding.

4. Bleed rear wheel brakes one at a time:

i.  Fill the master cylinder (1) with DOT-3 brake
fluid, then reinstall the master cylinder’s (1)

cap.

ii. Bleed the rear wheel cylinder one at a
time by losing the bleeder valve (3). Before
allowing oil only to come out, the bleeder
valve (3) need to be tightened and the
master pedal (also brake pedal) (2) need to
be manually returned to its initial position.

NOTE : Pump the brake pedal (master
pedal) a few times before reopening the

Figure 48. Rear Wheel Bleeding.
Once bleeding iscompleted, top-up the master
cylinder (1) with DOT-3 brake fluid.
Reinstall the master cylinder’s (1) cap.

Clean every fitting and line and remove traces
of oil.

NOTE : Exercise with caution as oil fluid can
potentially damage the paint.

Put back the mat from the operator presence
pedal.

Apply continuous pressure on the heel of the
master pedal for about ten seconds. Note any
loss of pressure.

10. Inspect the brake lines and fittings for leaks.
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4.3 CORRECTIVE MAINTENANCE
431 ACCELERATOR

The accelerator cannot be repaired or serviced. Its
maintenance only allows for inspection to verify
the correct electrical values.

432 HYDRAULIC BRAKES

Procedures

Brake Pedal Bleeding

If you notice that the brake pedal feels soft or
spongy, it is possible that air has entered the
hydraulic system, requiring the brake system to
undergo a bleeding procedure.

NOTE:. The most recommended approach for
brake fluid replacement is utilizing a bleeder ball
tank or a comparable automatic bleeding device.
Alternatively, repetitive manual bleeding is also
acceptable.

1. If required, lift the vehicle using a lifting device
as per section 4.1.1 LIFTING POINTS.

2. Remove the mat from the operator presence
pedal.

3. Remove the master cylinder’s (1) cap.

Figure 49. Brake System Bleeding.

4. Bleed rear wheel brakes one at a time:

i.  Fill the master cylinder (1) with DOT-3 brake >

fluid, then reinstall the master cylinder’s (1)
cap.
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ii. Bleed the rear wheel cylinder one at a
time by losing the bleeder valve (3). Before
allowing oil only to come out, the bleeder
valve (3) need to be tightened and the
master pedal (also brake pedal) (2) need to
be manually returned to its initial position.

NOTE : Pump the brake pedal a few times
before reopening the bleeder valve.

A =
Figure 50. Rear Wheel Bleeding.
5. Once bleeding iscompleted, top-up the master
cylinder (1) with DOT-3 brake fluid.
6. Reinstall the master cylinder’s (1) cap.

7. Clean every fitting and line and remove traces
of ail.

NOTE : Exercise with caution as oil fluid can
potentially damage the paint.

8. Put back the mat from the operator presence
pedal.

9. Apply continuous pressure on the heel of the
master pedal for about ten seconds. Note any
loss of pressure.

10. Inspect the brake lines and fittings for leaks.

Drum Brakes Replacement

1. Safely secure the vehicle using jack stands.
Remove the wheel nuts (1).

Remove the wheel (2).

Clean the drum brake (3).

Remove the drum brake (3).

NN

NOTE.: Block the master pedal (4) before removing
the drum brake (3) (see Figure 51).
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6.

10.

.

Figure 51. Master Pedal Blocking Illustration.

Inspect the lining wear of the drum brake (3)
system.

» Replace the shoes and springs if the lining

thickness is 1/16 in (2 mm) or less.

o, T

Figure 52. Drum Brakes Replacement.

Fully seat the brake drum (3) in position.

Engage the electromagnetic brake's service
knobs to free the wheel axle (if applicable).

Spin the brake drum (3) to validate that the
shoes aren’t overly tightened. The wheels must
turn free when the brake pedal is released.

Reinstall the wheels (2).

Torque the wheel nuts (1) to standard values.
The appropriate torque value is 80 ft lbs.
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4335 REAR AXLE
Procedures

Rear Axle Removal

NOTE: Ensure that the vehicleis properly supported
on jack stands or that the wheels are chocked to
prevent any accidental movement.

1. Check that the EMB knobs are not installed to
prevent rotation of the axle shaft (8).

Remove the wheel nuts (1).
Remove the wheel (2).

Remove the brake drum (3).

noNWN

Clean brake dust with water.

Figure 53. Drum Brake Removal.

6. Drain the differential fluid (if necessary). Keep
a suitable container to catch the fluid and
dispose of it properly.

7. Remove the cotter pin (4) which secures
the castle nut. Use a pair of pliers or a cotter
pin puller to remove it. Straighten the pin if
necessary for easier removal.

8. Remove the castle nut (5) that secures the axle
shaft by using an appropriate socket or wrench.

9. Remove the spindle (6) to access the axle shaft
properly.
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Figure 54. Cotter Pin and Castle Nut and Spindle
Removal.

10. Remove the retaining circlip (7) that holds the
bearings. Use the appropriate tool, such as
snap ring pliers, to remove it. Carefully slide the
clip out to release the axle shaft (8).

1. Remove gently the axle shaft (8) straight out,
being cautious not to damage the seals or
surrounding components.

12. Inspect both components (10) and (8) for
any signs of damage or wear. If necessary,
replace the axle shaft (10), seals, or any other

components that show signs of deterioration.

: -'u.m..unuu —

Figure 55. Circlip and Axle Shaft Removal.

Slide the axle shaft (8) back into the differential,
aligning it with the splines.

13.

14. Reinstall the retaining circlip (7) to secure

bearingsin place.Ensurethattheclipisproperly
seated and holds the axle shaft (8) securely.

15.
16.

Reinstall the spindle (6).

Put back and tighten the castle nut (5) using
the appropriate socket. The appropriate torque
value is 103 ft lbs.
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17. Slide a new cotter pin (4) through the castle
nut's hole and bend the ends of the pin to
prevent it fromm coming loose.

18. Reinstall the brake drum (3).
19. Reinstall the wheel (2).

20. Torgue the wheel nuts (1) to standard values.
The appropriate torque value is 80 ft lbs.

21. Validate that the differential oil level isadequate
(it should reach the bottom of the filler
hole). For more details, refer to section 4.3.4
DIFFERENTIAL subsection OIL CHANGE.

434 CARBON BRUSHES

Procedures

Carbon Brushes Replacement

1. Detach all electrical components from the
motor.

2. Support the DC motor (1) with the appropriate
lifting device so that the motor can be slightly
moved horizontally once the screws (2) joining
the DC motor (1) to the differential (3) are
removed. (See Figures 37 and 38)

3. Locate the carbon brushes (4). This may be as
simple as removing the enclosure (5) to find
them, or in some other cases just locating two
clips (or brushes covers) on the outside of the
motor.

4. Remove the electrical connections to the

carbon brush.

5. Remove the spring (6) holding the brush in
place.

6. Pull the carbon brush out, making sure to note
the beveled edge’s direction as the new brush
needs to be installed in the same way. While
removing the brush, you can keep track of
the beveled edge by drawing an arrow on the
motor.

7. Compare the old brush to the new one to
ensure you have the correct parts.

8. Install the new brush into place and fasten with
the spring (6).
9. Reattach electrical connection to the brush.
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COMPANY NAME

Figure 56. Carbon Brushes Replacement.
Repeat the same steps on all four brushes.

Reinstall the enclosure (5). It is important to
ensure that both Al and F1 are positioned in
parallel. (See Figure 54)

Reinstall the DC motor (1) on the differential (3)
with the six screws (2).

Torque the screws (2) to standard values. The
appropriate torque value is 24 ft lbs.

Remove the lifting device from the DC motor
(1).

Replace the motor in the vehicle. Bolt down
and reattach electrical connections.

Run appliance to test.

Figure 57. Al and F1 Orientation.
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Inspection

1.

Inspect the old brush for uneven wear burn
marks or shiny rail marks.

While the brushes are out take some time to
inspect the motor internals. Check the cavity
for contaminants like dust, oil, water or carbon
buildup from the worn brushes. This buildup
can cause an art that will ground out the motor.
It can be easily vacuumed with some help from
low PSI compressed air.

Inspect the commutator for thread marks,
grooves, and copper streaks, indicating
that the old brushes were of poor quality or
contaminated with small pieces of copper
from the commutator surface. Signs of
sparking indicate that the brushes have been
short-circuited, which can also be caused by
contamination.

NOTE: If there is any damage to the commutator,
it is recommended to have it repaired by a motor
repair shop. They have the expertise to machine
and undercut the affected sections. Alternatively, it
might be more advisable to consider replacing the
entire motor.

435 DIFFERENTIAL

Inspection

1.

Look for leaks around:

- Covers.

— Ataxle ends.

— Casing mating surfaces.

- Drainffill plugs.

Look for signs of external damage cracks,
deformed parts, signs of impacts.

Inspect for excessive looseness in internal gears
by gently rocking wheels.

Drain and inspect oil for excessive shavings/
debris. (If removing cover, perform visual
inspection).

Inspect suspension mounting (U bolts, shocks,
leaf springs, etc.).
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6. Test drive: listen for abnormal noise, feel for
excess play, test while turning as well.

Procedures

Oil Change

The MS-260 can be equipped with 2 different cases
based on the configuration:

m  The Schafer Case.
s  The DANA Case.

NOTE: Recommended oil for all cases: 80W90 GL5.

Schafer Differential

1. Remove the drain plug (1) until the case is
completely drained of oil.

2. Reinstall the drain plug (1).
3. Remove the filler plug (2).

4. Add 625 mL (stop if the oil reaches the bottom
of the filling hole) of 80W90 GL5 differential oil.

5. Reinstall the filler plug (2).

Figure 58. Schafer Case.
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DANA Differential
1. Position a recipient under the differential to

collect the drained oil in next steps.

2. Remove the drain plug (1) until the oil pan (2) is
completely drained of oil.

Reinstall the drain plug (1).
4. Remove and clean the oil pan (2).

Remove all old sealant and oil residue from
cover and differential casing mating surfaces.

e NOTE: Sealant recommended: Permatex
RTV gasket maker (P/N 81182) or equivalent.

6. Apply a layer of sealant on the oil pan’'s (2)
mating surface.

7. Add 350 mL of oil at the bottom of the oil pan
(2). Do not mix oil with sealant.

8. Install the oil pan (2).
9. Torque the 5/16 screws to 178 in-Ibf.

TIP: To ease the filling procedure of the DANA gear
case with cover: Make a hose adapter that screws
into the vent threads. Remove the vent. Fill with
500 mL of oil through the vent hole. Reinstall the
vent.

Figure 59. DANA Case.
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43.6 BATTERY

A
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DO NOT MANIPULATE ELECTRICAL CONNECTIONS OR GENERATE SPARKS AROUND BATTERIES. SPARKS CAN
CAUSE A BATTERY EXPLOSION AND ACID SPLASHING. DURING MAINTENANCE, ALWAYS DISCONNECT THE
CHARGER AND USE INSULATED TOOLS THAT DO NOT GENERATE SPARKS. FAILURE TO COMPLY CAN CAUSE

SERIOUS INJURIES.

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

Procedures

Battery Post Corrosion

If you notice corrosion on the battery posts,
disconnect the cable connectors, utilize a wire
brush to eliminate any debris, and proceed to
clean them with a cloth dampened with ammonia
solution.

(1) caution

AFTER CLEANING, DO NOT REAPPLY POWER UNTIL
TERMINAL AREAS ARE THOROUGHLY DRY. FAILURE TO
COMPLY CAN DAMAGE THE VEHICLE.

Electrolyte Level
NOTE: Does not apply to sealed batteries.

1. Inspectthe batteries and fill with distilled water
if needed.

2. Regularly used batteries generally require water
levels to be inspected weekly. Underwatering
leads to a shortened battery life. Over watering
leads to battery corrosion. Be careful not to
overfill any cell to avoid forcing out electrolyte
while charging.

NOTE : Some vehicles are equipped with batteries
watering system. This watering system consists of
a series of water fill tubes attached to each battery
cell. These tubes are designed to allow for easy
access to add water when needed (see Figure 60).

4. Fill each cell to plate level with distilled or
deionized water, after battery charging. When
the battery is charged, the fluid expands and
can seep out if overfilled. Refill each cell after
full charge, when the fluid has expanded to its
maximum level.

5. Reinstall battery caps before charging.

Figure 60. Batteries Watering System.
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Battery Mounting

A loose battery increases damaging effects of
vibrations and is more prone to short circuiting.

Defective Battery

Discharging below a 20% SOC cuts down the
battery life and the number of cycles available.
Inspect specific gravity of each cell; if a cell is
shorted, voltage drops may occur only when
there is current. Refer to battery manufacturer's
specifications for specific gravity of electrolyte.

TPPL Battery Maintenance

NOTE: TPPL batteries are generally designed to
be maintenance-free. They do not require regular
electrolyte level checks or addition of water,
unlike some other types of batteries (ex. Lead-acid
battery).

1. Inspect and clean the battery terminals to
ensure good electrical connections.

2. Remove any corrosion or dirt using a wire
brush or a battery terminal cleaner. Proper
terminal connections help maintain optimal
performance.

3. Monitor electrolyte levels (if applicable). Some
TPPL batteries may have removable caps or
access pointsto check and maintain electrolyte
levels.
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4.4 TROUBLESHOOTING

Errors Diagnostic

When the controller detects a problem, it generates ACTIVE fault codes to indicate the current issue. On
the other hand, STORED fault codes are recorded by the controller when it has previously detected and
stored the fault. All these codes are stored in the Fault History.

To begin diagnosing any problem, it is important to start by reading the fault codes.

For a comprehensive list of all the fault codes, please refer to section 5 ANNEXES located at the end of
this document.

Battery Voltage

A

DO NOT MANIPULATE ELECTRICAL CONNECTIONS OR GENERATE SPARKS AROUND BATTERIES. SPARKS CAN
CAUSE A BATTERY EXPLOSION AND ACID SPLASHING. DURING MAINTENANCE, ALWAYS DISCONNECT THE
CHARGER AND USE INSULATED TOOLS THAT DO NOT GENERATE SPARKS. FAILURE TO COMPLY CAN CAUSE
SERIOUS INJURIES.

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

Some troubleshooting steps require to measure the voltage that the reaches the inspected components.
The total battery voltage might be required for these inspections. Make sure batteries are securely
connected and measure the voltage between the main braker terminal (B+) and the DC motor
controller’s (B-) terminal for full battery voltage.

441 ACCESSORIES

Accessories Not Working
1. Turn the key to the ON position.

2. Measure voltage across DC/DC converter input terminals.

1. 1.  Check for the presence of voltage between the positive terminal (B+) (White Wire) and the
negative terminal (B-) (Black Wire) of the DC/DC converter (As shown in Figure 61).

¢ Ifnovoltage is present, it is necessary to inspect both the fuse and the wiring.

1. 2. Check for the presence of voltage between the orange wire and the negative terminal (B-)
(Black Wire) of the DC/DC converter (As shown in Figure 61).

¢ Ifthereis no voltage detected despite the key being ON, it is advisable to examine the wiring.
3. Measure voltage across DC/DC converter output terminals.

2.1. Check for the presence of voltage between the yellow/red wire and the green wire of the DC/
DC converter (As shown in Figure 52).

¢ If not between 1.8V and 14.2V, it indicates a defective converter that requires replacement.

4. Depress the accessory switch, measure voltage across accessory terminals.
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¢ Ifthe measured voltage is not between 1.8V and 14.2V, it indicates a problem with the switch, and it
should be replaced.

¢ If the measured voltage is approximately 12V, it suggests a fault with the accessory itself, and it
should be replaced.

NOTE : Ensure accurate voltage measurements by doing the voltage drop test between the switch's
terminals, ensure that the voltage measurement registers O V. Alternatively, consider the voltage drop
when measuring between the accessory’s terminals.

Fuse
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Figure 61. DC/DC Converter Input and Output Terminals Inspection.

442 BATTERY CHARGER

A

ALWAYS UNPLUG THE DC ELECTRICAL CORDS BEFORE ATTEMPTING ANY REPAIRS TO THE CHARGER. FAILURE
TO COMPLY CAN CAUSE INJURIES OR DAMAGE TO EQUIPMENT.

Charger Does Not Turn On

1. AC cord of portable chargers must be disconnected from the vehicle after every charge to restart.

2. Validate that the charger has not recorded any fault codes. (Please refer to the Annexes section 5 for
the meaning/significance of the codes).

3. Measure single battery voltage at the battery’s connector.
445 VEHICLE MOTION

Vehicle Does Not Move

1. Perform an inspection to detect any fault codes.

Please refer to Section 5 Annexes for the meaning/significance of the codes.
2. Inspect the Electromagnetic Brake.

Before troubleshooting the EMB, validate that the non-moving vehicle issue is caused by the
electromagnetic brake by screwing in the service knobs, therefore disengaging the electromagnetic
brake.

2.1. Electromagnetic brake not releasing (vehicle doesn’'t move).
» Excessive air gap (over 0.030 in).
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» No current to electromagnetic brake.

A

PLEASE PAY ATTENTION TO THE VOLTAGE VALUE INDICATED BY THE VOLTMETER. THE VOLTMETER MAY NOT
ACCURATELY DISPLAY THE REAL VOLTAGE; INSTEAD, IT MIGHT SHOW A HIGHER VALUE (E.G., 48V) RATHER
THAN THE AVERAGE VALUE (E.G., 24V) DUE TO THE IMPLEMENTATION OF PULSE WIDTH MODULATION (PWM).

» Damaged wiring.
» Defective magnet.
» Mechanically stuck pressure plate.
» Defective controller.
2.2. Electromagnetic brake dragging (burnt smell / lack of power).
» Low current to electromagnetic brake.
» Defective magnet (partial release).
» Mechanically stuck pressure plate or debris in electromagnetic brake.
» Gripping of rotor hub splines.
2.3. Electromagnetic brake not engaging.

NOTE: This symptom is sometimes the result of the operator regularly using the Emergency
Stop button while the vehicle is still in motion. This wears off the thin friction material on the
rotor. Such practice should be avoided.

» Service knobs installed.

» Damaged / broken rotor.

» Mechanically stuck open pressure plate.

» Damaged transaxle internal component.
3. Inspect the Accelerator Pedal

To verify the proper functioning of the accelerator pedal, a Curtis handheld controller must be used.
This tool allows for a comprehensive assessment of the pedal’'s performance and functionality. By
connecting the diagnostic tool to the controller, it can retrieve and analyze relevant data such as throttle
input, output signals, and any error codes or abnormalities. This diagnostic process helps ensure that
the accelerator pedal is operating correctly and allows for any necessary adjustments or repairs to be
made if needed.

4. Inspect the Main Contactor or Solenoid

31 Check the 250 A fuse located next to the contactor.
3.2 \Verify the presence of voltage at the positive terminal (B-) of the contactor.

¢ Ifnot, check for any fuse or wiring issues.
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3.3 Check the voltage between the black/orange wire and the orange/black wire of the contactor.
¢ Ifnovoltageisdetected,itis necessarytoinspectthe wiring andthe output wires of the controller.
3.4 Verify the output of voltage from the contactor to the positive terminal (B+) of the controller.

¢ If that's not the case, even if the contactor coil is energized (meaning it is receiving power), it is
necessary to replace the contactor.

A

PLEASE PAY ATTENTION TO THE VOLTAGE VALUE INDICATED BY THE VOLTMETER. THE VOLTMETER MAY NOT
ACCURATELY DISPLAY THE REAL VOLTAGE; INSTEAD, IT MIGHT SHOW A HIGHER VALUE (E.G., 48V) RATHER
THAN THE AVERAGE VALUE (E.G., 24V) DUE TO THE IMPLEMENTATION OF PULSE WIDTH MODULATION (PWM).

Vehicle Moves Forward Only
1. Do not place the switch in the reverse position.

2. Measure the reverse signal input between pin 11 (Grey/White Wire) on the controller and the negative
terminal (B-) (Black Wire).

¢ |If no voltage is detected, proceed to check the voltage at pin 5 of the switch. If there is still no
voltage detected, it is necessary to inspect the wiring leading to the key switch.

3. Check for the presence of voltage at pin 4 of the Forward/Reverse switch (Gray/Blue Wire).

¢ Ifnovoltage is detected, replace the direction switch.

Vehicle Moves Backward Only
1. Do not place the switch in the forward position.

2. Measure the reverse signal input between pin 12 (Green/White Wire) on the controller and the
negative terminal (B-) (Black Wire).

¢ If no voltage is detected, proceed to check the voltage at pin 5 of the switch. If there is still no
voltage detected, it is necessary to inspect the wiring leading to the key switch.

3. Check for the presence of voltage at pin 6 of the Forward/Reverse switch (green/blue wire).

¢ If novoltage is detected, replace the direction switch.

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

NOTE: Certain faults could cause the vehicle to travel at reduced speeds. The maintenance timer
reaching its limit could also cause reduced speeds.

1. Inspect the specific gravity of each battery cell. Cold batteries, highly discharged batteries, or dead
cells are the most frequent causes of reduced travel speed.
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2. Inspect potentiometer :
i. Turn off the key switch.
ii. Disconnect potentiometer terminals.
iii. Inspect the resistance between terminals.

NOTE: When inspecting the resistance between the terminals, a reading of 0 ohms indicates
0% throttle, while a reading of 5000 ohms corresponds to 100% throttle.

Other causes of lower speed:

a. Dragging brakes.
b. Cold temperature.

c. Slow speed programmed in the controller.

Intermittent Movements During Operation

A bad potentiometer is the most probable cause of the following:
m Irregular acceleration.

s Erratic maximum speed.

m  Sudden stop after a bump or shock.

m  Erratic starts, requiring several pedal cycles.

Erratic starts could also be the cause of a misadjusted potentiometer or microswitch. Monitor this
value in the monitoring values section of the display troubleshooting function.

The PMC (Power Management Controller) incorporates two HPD (High Pedal Disable) safety features.
The first feature prevents the vehicle fromm moving if the accelerator pedal is depressed prior to
turning on the key switch and activating the seat switch (Presence detection pedal). The second
feature prevents the vehicle from moving if the direction switch is activated before turning on the
foot switch (Presence detection pedal) and activating the foot switch. These safety measures ensure
that the vehicle remains stationary until the necessary conditions are met, promoting safe operation.

The PMC also has an SRO safety feature that temporarily keeps the vehicle in the OFF state when
the key is turned ON. This brief moment of keeping the vehicle off allows for a safety check before
enabling movement.

By placing the direction switch in the neutral position and subsequently selecting forward or reverse,
the SRO feature ensures that the vehicle can move in the desired direction. This sequential process
helps prevent sudden or unintended vehicle movements and allows for a controlled activation of the
vehicle's motion.

The vehicle stops on a steep and long ramp or while towing a heavy load: the PMC monitors the
temperature of the motor and is also equipped with an internal thermal protection that cuts back
the current until the PMC and/or motor has cooled down, furthermore, an error code 4.3 may occur
(Refer to Section 5 Annexes for a complete list of all codes).
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Wiring: Standard Configuration

2 — INSTALLATION & WIRING: Controlier

—

for the M8 boles. The maximum bolt insertion depth below the surface of the
busbaris 1.3 em (1/2"). Boltshafts exceeding this length may damage the coneroller.
The torque applied to the bolts should not exceed 16.3 Nem (12 ft-|bs).

Two 1/4" quick connect terminals (S1 and 82) are provided for the
connections to the motor field winding.

WIRING: Standard Configuration

Figure 3 shows the typical wiring configuration for most applications. For
wallde applications the interlock switch is typically activated by the dller, and
an emergency reverse switch on the tiller handle provides the emergency reverse
signal,

For rider applications the interlock switch is typically a scat switch ora
foot switch, and there is no emergency reverse,

, MODE MODE
EMERGENCY SELECT SELECT
REVERSE FORWARD REVERSE 1 ] INTERLOCHK
/ ! I [ h
o iy A A
[ =5

60 POT
THROTTLE
[TYPICAL)

——
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oo 1 BRAKE
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] AT
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CONTACTOR - SWITCH
B' M‘ B+ ColL
[ 1 L 1 POLARITY
PROTECTION
DICOE

CONTROL
FUSE

WAIN
\ CONTACTOR
g
! : [t { }
nz A

Be
POWER
FUSE

allgll

= === gmargency revarse winng chack (oplional)

Fig. 3 Standard wiring configuracion, Curtic 1243ceN2 conrroller
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Diagnostics and Troubleshooting

7 — DIAGNOSTICS & TROUBLESHOOTING

DIAGNOSTICS AND TROUBLESHOOTING

The 12436182 controller provides diagnostics information to assist technicians
in troubleshooting drive system problems. The diagnostics information can be
obtained by observing the appropriate display on the handheld programmer, the
fault message displayed on the Spyglass gauge, the faulr codes issucd by the
Status LED, or the fault display driven by the controller's faulc oucpues (Faule 1
and Faulr 2). Refer to the troubleshooting chart (Table 7) for suggestions
covering a wide range of possible faults.

PROGRAMMER DIAGNOSTICS

The handheld progmmmer presents complete diagnostic informartion in plain
language. Faules are displayed in the System Faults Menu, and the status of the
controller inputsfoutpurs is displayed in the Monitor Menu.

Accessing the programmer’s Fault History Menu provides a lisc of the
faules chat have occurred sinee the fault history file was last cleared. Checldng
(and clearing) the fault history fAle is recommended cach time the vehicle is
brought in for maintenance.

For information on 1311 programmer operation, sce Appendix B. If you
are using the older 1307 programmer, reler 1o existing documentation.

SPYGLASS DIAGNOSTICS

The cight-character LCD on the Spyglass displays a continuous sequence of
hourmerer, batcery state-of-charge, and faule messages.

Fault messages are displayed using the same codes that are flashed by the
LED (scc Table 8). For cxample, the LED fashes 3,2 for a welded main
contacror:

ooo oo ooo oo ooo oo
|
(3.2) (3,2) C352)

and the corresponding Spyglass message is:
| CODE 32

When a fault message is being displayed, the red Faule LED (labeled wich
a wrench symbol) flashes to carch che operiator’s attention.

The LCD also displays a warning when cither service timer expires. The
service warning is not considered a fault and the red Fault LED does not flash.
The word SERVICE is displayed for about 20 seconds on each key-on, after the
hourmeter is displaycd.

The Spyglass is available in 3-LED and 6-LED models; sce Figure 21,
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7 — DIAGNQSTICS & TROUBLESHOOTING

= =
Table 7 TROUBLESHOOQTING CHART
_LED i~ PHOGHMI;ER _\._ FAULT I
CODE LCO DISPLAY -\‘:"“"“‘0""'I POSSIBLE CAUSE FAULT CLEARANCE
1
0.1 |NO KNDWH FAULTS | 0| nfa nfa
1.1 |CURRENT SHUNT FAULT | 1| I. Abnormal vehicle operaton causing Cycle KSL T problem
[ high current spikes. persists, replace cantroller.
2. Current sensor out of range.
3. Conroller failure.
1.2 |HW FAILSAFE | |. Noisy environment. Cycle KSL I problem
2. Selftesic or warchdog foulr. persists, replace controller.
3. Conuoller failure.
1.3 |M- SHORTED 1 I. Internal or external shor of M- 1o B-, Check wiring;: c)rclc KSI.
2. Incarrect motor wiring. If problem pemists,
3. Conooller hilure. reploce conuoller.
1.4 | SRD 3 I. Improper sequence of IKSI, interlack, Fallow proper sequence;
| and direction inputs. adjust throrde if necessanys
2. Interlock or direction switch circuit open. | adjust programmable
3. Sequencing delay 1o short. parameters il necessary.
4. Wrong SRO or thrarde gype selected.
5. Misadjusted dhrorde por.
2,1 |THROTTLE WIPER HI 1 1. Thrortle inEur wire open or shorted to Be.| When Throtde Wiper High
2. Declectve throtdle pot. input rerurns 1o vahid range.
3. Wrong throtle rype selecred.
22 |EMR REV WIRING 1 I. Emergency reverse wire or check wire Rr.‘--.tprly CITICrREnCy revene
. open. or cycle interlack.
2.3 |HPD | 3 |. lmproper sequence of K5I, interlock, Follow proper sequence:
and throrte inputs. adjust thratde if necessary;
| 2. Misadjusted chrotde por. adjust programmable
3. Sequencing delay 100 shori. parameters iF necessary.
3. Wrong HPD or throtde type selecied.
5. Misadjusted chrotre pot.
SRVC TOTAL 3 I. Towl maintenance timer expired. | Reser wich programmer.
SRVC TRAC 3 | |. Traction maintenance timer cxpircd‘_ Reser u'it]:progmn\; ]
TOTAL DISABLED 3 | 1. Toul disible imer expired. Reset wich progrmmer.
TRAC DISABLED | 3 | 1. Traction disable tdmer expired. Reser with programmer.
24 |THROTTLE WIPER LO 1 1. Throttle poc wirc open or shorted 1o By, | When Throode Wiper Low
2. Wrong throtde type selecred. input returns 1o vahd mnge.
3. Declecdve throtele por
3.1 |FIELD SHORT 1 1. Main contcror coil shorted. Check contactor coil and
2. Field winding shoried w B+ or B-, ficld winding: cycle KSL
3. Ficld resistance too low. |
3.2 |MAIN CONT WELDED 1 1. Main contactor stuck closed. ( Check wiring and contcior;
2. Mhain conmctor driver shored. cycle KSI.
3.3 |FIELD QOPEN 1 | Ficld winding connection open. ‘ Check wiring and cycle KSI.
2. Ficld winding open.
34 |MISSING CONTACTOR 1 I 1. Main contmctor coil open. Check wiring and cpcle KSL
2. Main conticror missing.
N\ | 3. Wire o nmuain contacior open, __//
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7 — DIAGNOSTICS & TROUBLESHOOTING

7 )
Table 7 TROUBLESHOOTING CHART, cont'd
Leo PROGRAMIMER "\‘ FAULT ;"
CORE LCD DISPLAY '.l':‘!""a“rf"'l,' POSSIBLE CAUSE FAULT CLEARANCE
4.1 | LOW BATTERY VOLTAGE 2 1. Bactery volage < undervolage catback. When voltige rises above
2. Corroded hariery rerminal. undervoltage curoff poine.
3. Loose battery or conuoller werminal.
4,2 |OVERVOLTAGE 2 1. Baoery volage »overvoltage shutdown. When voltage fulls below
limic. overvoliage cutofl point.
2. \-'th‘“:!l.‘ Dpcr.lﬁ rlE \\'iih C]\ﬂrgL‘r ﬂf[:‘chcd.
43 | THERHAL CUTBACK 2 | 1. Temperature >85°C or < -25°C. Clears when heatsink
‘ 2. EXL'C\“;VL' ]nﬂd on Vcili.clc, lCInPCrJLUrC returns o
3. |rnpl'UPL'r ““'JLlﬂti”E UFCUDLIDHCF. \\'i(l'li" '-'lCCL'P[:l'JJC r.lnsl'.
44 [ANTI-TIEDOWN 3 | 1. Mode switches shoried to B+, Relense Made Select 1.
2. Mode Seleer | “tied down” to seleet
Mode 2 or Mode 4 permanently.
MOTOR HOT G 1. Ficld resistance > motor hot serpoint. When resistance < sctpoint.
\ HOTOR WARM | 3 | 1. Field resistance > motor warm .'i-t:[puim.__ When resistance < sctpuiny

F|g. 21 Curris 840
Spyglass, 3-LED
and 6-LED models.

J-LED Spyglass

/N

/
[
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‘oo
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B )
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STATUS LED DIAGNOSTICS

A Status LED is built into the 1243Gen2 coneroller. Tt is visible through a
window in the label on top of the controller. This Status LED displays fault
codes when there is a problem with the controller or with the inpurs o the
controller. During normal operation, with no faules present, the Status LED
fashes steadily on and off. If the controller detects a fault, a 2-digit fault
idencification code is flashed continuously uncil the faule is corrected. For

example, cade 3,2"—main contactor welded—appears as:
ooog oo Qoo oo ooo oo
(3.22 3,29 (3.2)

The codes are listed in Table 8.

7 3

Table 8 STATUS LED FAULT CODES
LED CODES EXPLANATION
LED off | w— 1 no power or defective controller
solidon | ———— | controller or microprocessor fault
0,1 m O controller upr_'r.l[i{)na|; no faules
1,1 oo CUrrent 5¢nsor error
1,2 o oo | hardware failsafe fault
1.3 0 ooo M- fault or motor outpur short
1.4 0 oooo satic rerurn to off (SRQO)
2.1 oo o throtde wiper high
2,2 slejyule emergency reverse circuit check faule
2.3 [slelulele! high pedal disable (HPD), or expired timer
2.4 0o oooo | throrde wiper low
3.1 ooo o contactor driver overcurrent or feld winding short
52 ooo oo main contacror welded
3.3 0oo ood ficld winding open
34 000 0000 | missing conractor
4,1 0ooo o low battery voltage
42 oooo oo overvolrage
4.3 oooo 000 thermal cutback, duc to over/under temp
\ 4.4 oooo 0000 | and-tiedown fault, or overheated mortor /)

Note: Only onc faulcis indicated ac a time, and faules are not queved up. Refer
to the troubleshooting chart (Table 7) for suggestions abourt possible causes of
the various faults. Operational faulis—such as a faulc in SRO sequencing—are
cleared by cycling the interlock switch or keyswitch.
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! WARNING !

Do not try lo increase motor speed by changing parameter settings
accident and severe damage to the motor.

The owner of this vehicle shall ensure that the service technicians are qualified, properly trained and obey the
safety rules and guidclines in OSHA and ANSI B36 regulations, and in this manual.
Belore installing and/or programming the PMC, park the vehicle on a flat level surface, lift the wheels off the
ground and secure with jack stands ol adequate capacity. Don’t connect charger.
Programmable controllers must be programmed using the parameter settings in this service manual, before
connecling the motor, 1o avoid sudden vehicle movement and accident.

in the speed controller; it can causc

6 MPH MAX : disconnect wire MODE-1-A (PIN 14)

VOLTAGE HOWMMAL BATTERY VOLTAGE. IN VOLTS 2 HFO HIGH PEDAL DISASLE (HPO) TYPE 1
11 ORIVE CL MODE 1 DRIVE CURRENT LINIT, IN AMI'S 250 SRO STATIC RETURN TO OFF [SRO) TYPE 1
h2 ORIVE L WMODE 2 DRIVE CURRENT LINIT, 1N AMIM'S 360 SEQUENCING DLY J| SEOUENCING DELAY N SEC. 1
K3 DRIVE CL MODE 3 DRIVE CURRENT LINIT. 1N AMPES 250 WA CONT INTR WA CONTACTOR SNTERLOCH. DM DR OFF on
KA ORIVE L MODE 4 DRIVE CUFFENT LINNIT, IN ARIM'S 250 KA OPEN OELAY J hinid CONTACTOR DROPOUT DELAY, [N SEC 1
11 BRANE CL MODE 1 BRAKING CURRENT LIMIT. IN AMPS 100 CONT DIAG CONY DIRG. ON OR OFF on
2 BRAHE L MODE ? BRAKING CURRENT LRAIT. N ALPS 100 AUX TYPE AUNILIARY TYPE. D TO 5 4]
W3 BRANE C/L MODE 3 BRAKING CURRENT LINIT, BN ALWS 100 AUK DELAY AURILINRY ORIVER DROPOUT DELAY, B 5EC 00
ki BRAKE C/L MODE § BRAKING CURRENT LINIT. N ALIPS 100 EWMR REV CiL EMERGENCY REVERSE CURRENT LILIT, 8 AMPS 800
k81 ACCEL RATE MODE 1 ACCELERATION RATE B SEC 3 ELR REV CHECH EMERGENCY REV WIRING CHECK 0N DR OFF OFF
WMZACCEL RATE MODE 2 ACCELERATION RATE B SEC 3 ELR OIF TR ELR QIR TR ON OR OFF OFF
K3 ACCEL RATE MODE 3 ACCELERATION RATE B SEC 3 VARIASLE BRAE VARIABLE BRAME ON OR OFF OFF
I ACCEL RATE MODE 4 ACCELERATION RATE B BEC ] ARTLTIEDOWMWN ANTLTIEDOWMN ON OR OFF OFF
11 DECEL RATE MODE 1 DECELERATION RATE IN SEC 14 POT LOW FAULT POT LOW FAULT ON OR OFF on
M2 DECEL RATE MODE 2 DECELERATION RATE. BJ SEC. 34 FULL VOLTS FULL VOLTS. (T4 TO 211 204
ki3 DECEL RATE MODE 3 CECELERATION RATE B SEC 34 EMPTY VOLTS ERPTY VOLTS Q1O21 14
&4 DECEL RATE MODE 4 DECELERATION RATE. i SEC 34 AEGET VOLTS RESEY VOLYS 1714 7O 000 210
THROTTLE DECGEL J THROTTLE DECEL. IN SEG 021 BATTERY ADJUST || BATTERY AQJUGT 01710200 20
1 BRANE RATE MODE 1 BRAKING RATE. N SEC 2 BOI LOCHOUT BOI LOCKOUT ON CR OFF orr
142 BRAKE RATE MODE 2 BRAKING RATE. N SEC 2 BOI DISABLE BOI QISABLE ON OF OFF orr
4403 BRAKE RATE MODE 3 BRANG RATE. BN SEC ¢ ADJ HRS LOW ADJHIS LOW 0 TO 99 0
4 BRANE RATE MODE 4 BRAKNG RATE. i SEC 2 ADJ MRS WUD ADJ HItE BHD 0 TO 88 o
BT BRAME RATE INT BRAHE RATE. iN SEC 2 ADJ HRS HIGH ADJHAS HIGH DTO 98 o
OUICK START DUICK START THROTTLE FACTOR | SET TOTAL HAS SET TOTAL HAS Ok OR OFF DFF
TAFER RATE Fngon bk Docranng g whin appoicn Oupd. 153s § 20 SET TRAC HRS SET TRAC HRS DN OR OFF DFF
&1 A FWD SPD MODE 1 kinX. FWD SPEED. AS s WA OUTFUT a0 HOURMETER TYPE | HOURMETER TVPE DN OR OFF OFF
B2 LA FWA 5PD MODE 2 KiAY FWB BPEED AE R FUA DUTPFUT 2 SRVYC TOTAL HRS SRVC TOTAL HRS 00 TO 500 on
K3 LU FWD SPD MODE 3 MAx FWO SPEED AS S Ry OUTPUT Ba SRVE TRAC HRS SRVE TRAC MRS 0D 1O 500 oo
KL LA FWD SP0 MODE 4 kinX, FWD SPEED AS & FWIA OUTPUT oo SRVC TOTAL SRVC TOTAL ONOR OFF DFF
41 hAN REV SPD MODE 1 K/ REY SPEED AS 'R FWH QUTEUT an SRVC TRAC SRVC TRAC DN OR BFF DFF
BARNAK REV SPD MODE 2 MAX REV SPEED AS '8 PWH DUTFUT ad OIS TOTAL HAS OIS TOTAL HAS D 10 260 o
&3 hi REV EPD MODE 3 B/ REV SPEED. AS 6 PV OUTFUT ag DIS TRAC HRS DIS TRACHRS 0 T0O 250 5]
AL LLAK REV SPD MODE & Kifi REV SPEED. S ' P QUTFUT A TRAC FAULT SPD TRAC FAULT SPEED: DTO 100 [{]]
CREEF SPEED CREEF SPEED. AS & PWM DUTPUT 1] SO0 LIWT SPO BOI LT SPEED 0 T0 100 G0
THROTTLE TYPE THROTTLE TYPE 3 "WARM SPD 'NARM SPEED © D TO 100 1C0
THRO DEADBAND Tiw Ruutond guoiting % of Shahma pot & LOT WARL RIDT WARK X 10m 10 TO 360 =n
THROTTLE MAX Tor fapal fon d for 100TPYI SSkonm paol i3] WOT HOT WOT HOY X 10 m - 10 70 250 50
THRTL LinF THROTTLE MAR AS % 30 LOTOR COMP WOTOR COMP OH OR OFF OFF
FIELD hiik i FIELD CURRENT. IN ALINS 8 L REV REQEN hiAX REV REGEN 100 7D 300 IGO0
FIELD hiax MAK FIELO CURRENT, IN AMPE 20 ik FWD REGEN hldx FWa REGEN 100 10 300 |0
FIELD hIAP START AU curmint o) wien FIELD MAR i efinal, umps T hiiH REY REGEN Nk REV REGEN. 104 7O 300 =]
FIELD hiaP Fupld wunding cuamesti ia % mimniurg curan) 58 RN FWD REGEN hitk FWO REGEN. 100 TO 300 =
CURFENT RATIO CURREKT RATID FACTOR OF 1.2 4 OR A | i LOAD VOLTS WX LOADVOLTS 02TO S5 03
11 RESTRAMT MODE 1 RANMP RESTRART 170 |0 ] hiH LOAD VOLTS LK LOADO VOLTS D2 TOSD 02
iz RESTRAMT MODE 2 RARF RESTRANT 170 10 8 BT BRAKE DLY INT BRAME DLy 0D TOED oo
M3 ROSTRAMNT MODE 3 RAMP RESTRANT 1 TO 10 [] FAULT CODE ON DR OFF oN
A RESTRAMT MODE 4 RANF RESTRAIRT: 170 10 8 EAIR BRAME PWH EhIR BRAKE FWM - ONOR OFF DFF
LOAD COMP LOAD COMPENSATION 07025 [i] FIELD CHECK FIELO CHECK. ON OR OFF (sl
PUMS METER PUMP METER - ON OR OFF OFF

ol
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I WARNING!

The owner of this vehicle shall ensure that the service technicians are qualified, properly trained and obey the
safety rules and guidelines in OSHA and ANSI B36 regulations, and in this manual.
Before inslalling and/or programming the PMC, park the vehicle on a flat level surface, lift the wheels off the
ground and secure with jack stands of adequate capacity. Don’t connect charger.
Programmable controllers must be programmed using the parameter settings in this service manual, belore
connecting the motor, to avoid sudden vehicle movement and accidenL

Do not try to increase moltor speed by changing parameter settings in the speed controller; it can cause
accident and severe damage (o the molor.

6 MPH MAX : disconnect wire MODE-1-A ( PIN 14)

VOLTAGE MOMINAL BATTERY VOLTAGE N VOLTS 3 Hro HIGH PEOAL DISABLE (HPD) TYPE ]
K41 DRIVE CL MOOE 1 BRIVE CURIRENT LIWHT 1N ANIFS 50 SRO STATIC RETURN 1O OFF (S8RO) TYPE f
BAZ DHIVE CAL KOOE 2 DRIVE CURRENRT LIMT 1N ANMI'S 250 SEQUENCING DLY SEQUENCING DELAY IN SEC i
B3 DHIVE CL HOOE 3 DIUVE CURRENT LINUT . (N ANI'S 250 BLAIN CONT INTR KR CONTACTOR SNTERLOCK ON OR DFF o
tda DRIVE CA HICOE 4 BINVE CURRENT LT (N AMI'S 250 KRN OPEN DELAY [ MR CONTACYOR DROPOUT DELAY, IN SEC 1
BT BRAKE CA SI0OE 1 BRAKING GURILENT LIMIT. IN ANE'S 100 CONT DING CONY DIAG. ON OR OFF [
142 ARAKE CAL HIOOE 2 BRAKING CURHENT LIMIT IN ANINS 100 AUX TYPE AURILIARY TYPE 0 TO S o
M3 BRAKE CA HICOE 3 BRAIG CURRENT LIMIT IN ARIS 100 AUX DELAY AUNILIARY DRIVER DROPOUT DELAY. IN SEC 00
t4a BRAKE CA HIOOE 4 BRAKIG CURRENT LIMIT 1N ARINS 100 EMR REV CL EMERGENCY REVERSE CURRENT LUNT, IN AMU'S B ED D
141 AGCEL RATE BIOOE 1 ACCELERATION RATE. IN SEC 4 EMR REV CHECK EMERGENGY REV WIRING CHECK  ON OR OFF orr
WMIACCEL RATE MOOE 7 ACCELERATION RATE, iN 51C A EMR DR INTIR ERR Ot INTIC ON OR OFF OfF1
W3 ACCEL RATE KOOE 3 ACCELERATION RATE. IN SEC 3 WVAFUIAGLE BRAHE VARINBLE BRAKE O OR OFF orr
Idd ACCEL RATE WOOE 4 ACCELERATION RATE. IN SEC 3 ANTI-TEDOWN ANTI-TIEDOWN ON OR OFF OFF
hi1 DECEL RATE WOOE 1 CECELERATION RATE 8 SEC 34 POT LOW FAULT FOT LOW FAULT ONOR OFF oM
W2 DECEL RATE WOO0E 2 DECELERATHON RATE. IN SEC 34 FULL VOLTS FULL VOLTS 174 TO 211 il
W3 DECEL RATE WCOE 3 CECELERATHIN RATE. IN SEC 34 EMPTY VOLTS ENPTY VOLTS 070211 1Td
ha DECEL RATE KICOE 4 CECELERATHON RATE. IN SEC 34 RESET VOLTS RESET VOLTE 74 TD 300 Z10
THROTTLE DECEL THROTTLE DECEL. N SEC. 0l BATTERY ADJUST BATTERY ADJUST 035 TO 200 20
W1 BRAKE RATE KIQOE 1 BRAJONG RATE. N SEC 3 BOI LOCHOUT BOI LOCHOUT - ON QR OFF QFr
W2 BRAKE RATE WOOE 2 BRAING RATE N SEC 3 BOI DISABLE BOI DISABLE ON OF OFF OFI
W BIRANE HATE MOOE 3 BRAKING RATE. 1N SEC ] AD HAS LOW ADJ RS LOW 0 TO 19 ]
hd BRAKE RATE WMODE & BRAJUNG RATE. IN SEC 3 ADJ HAS WD ADJHNS WD 0 TO 29 ]
T BRAME RATE INT BRAKE RATE IN SEC 3 AL HAS HIGH ADJ MRS MIGH 0 TO 59 1]
QUICK START auicK START THROTTLE PACTOR 1 SET TOTAL MRS SET TOTAL HNS ON OR OFF OFr
TAPER RATE Hogen broi Bocronno rmio whon npparen. dupd. 102 a0 SET TRAC MNS SET TRAC #RS ON OR OFF OFF
K1 KAX MND 9P0 MOOE 1 hAX FNO SPEED AS % FYM OUTPUT a0 HOURKMETER TYPE JHOURMETER TYPE ON OR OFF OFF
K2 MAX AUD 9P0 JMODE 2 WA FD SPECD. AS % PWI QUTPUT 7 SiyC TOTAL HitS I SRVC TATAL HRS 00 TOS00 an
M3 WAN A0 9RO FIWODE 3 hAX FWE SPEED AS % PWM OUTPUT [ SHYC TRAC HFLS SHVC TRAC MRS 00 T0 500 [
bd hiax FND 9P0  JIODE 4 LAX FWE SPEED AS % PWM OUTPUT 100 SIYC TOTA SAVC TOTAL O DR OIF OFF
K41 b REV SPD WODE | WAX REV BPERD AS % P OUTPUT an SRVE TRAC SRUC TRAG Ok OR OFI OFF
MZLAX REV SP0 WMOOE 2 WAX REV SPEED AS % AN OUTFUT a0 IS TOTAL HiS DIS TOTAL HAS 0 TO 250 a
K3 hAX REV SPD WMOOE 3 WOL REV SPEED AS % FWI QUTFUT a0 0I5 TRAC HilS DIS TRAC HRS 010 250 o
K4 hiAX REV SPD MOOE 4 WOl REV SPEED, AS % PWIA QUTFUT a0 TRAC FAULT SPD TRAC FAULT SFEED D 10 100 100
CREEP SPEED CREEP SPEED, AS & PWI OUTEUT g BOI LLET SFD BOI LT SPEED 0 TO 100 100
THROTTLE TYPE THROTTLE TYPE 3 WASTH SPD VIARK SPEED 0 10 100 100
THIRO DEADBRND Fnr boutil gengniong 5% o! Siolios pol [ BIOT SWATTM LIDT WASIM X 10 m 10 10 250 =l
THROTTLE hAax I InpuUt ma o for 10D SiSiohm pol o0 s107T HOT WOT HOT X 10 m - 10 10 250 =0
THRTL AP THAOTTLE MAP AS % 30 BDTOR SO KMOTOR COMP OR OR OFF OFF
FIELD Wi WiH FIELD CURRENT. IN AMPS I LAk REV REGEN KX REV REGEN 100 TO 300 oo
FIELD WMAX LAx FIELD CURRENT, i ANPS 20 aAX FWO REGEN [ hiAX FWO AEGEN 100 TO 300 100
FIELD WAF START  § Arm gurend of wieh FIELD WAF whoo affiol omps 70 BN REV REQEN Rl REV REGEN, 100 TQ 300 =
FIELD AP Fiosd inng curminl &8 % amuiun cumnl 60 BN AN D REBEN WIN WO REGEN 100 TO 100 23
CURRENT RATIO GURRENT RATIOFACTOR OF 1 2 4 ORA 1 A0 LOAD VOLTS I MAX LOAD VOLTS 02 1065 [F]
141 RESTRAINT MOOE 1 RAMP RESTRAINT: 170 10 ] BN LOAD VOLTS WMINLOAD VOLTS D2 TQ60 a2
B2 RESTRAMT MOOE 2 RARIP RESTRANT 170 10 L] INT BRAKE OLY INT BRAME OLY 00 TO 80 an
M3 RESTRAINT MOOE 3 RANIP RESTRAINT 1 TO 10 ] FAULT CODE 0K OR DFF GN
a RESTRAINT HIOOE 4 RARNP RESTRANT 170 10 & ENMR BRAKE P Ehir BRAKE PAWK  ON OR OFF OFF
LOAD COWe LOAD COMPENSATION 0 TO 25 a FIELD CHECK FIELD CHECK: OGN OR OFF N
PUNP METER PUNMP KEZTER ON OR OFF OFF
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SAVE THESE IMPORTANT
SAFETY INSTRUCTIONS
A B Tt cagid mpotinisati oo ons

Battory Saloty Information

INFORMATIONS IMPORTANTES
DE SECURITE

Gansorver cas instructlons. Ce manuel contlant des Inslruclions
Imponnntos concomeni [a sdcumo of lo fencionnomnnl
Information de Sdcurilé de la Batterio

Warning: Uao chargar only on ballory systomo with on
nlgarithm soloctod thut s nppraprinto to tho spocllic battory typa.
Othor unngo may enuug parsonal Injury ang domuago. Lond neld
battorlon moy gonornte oxplotivo hydrogon gia during normnl
operation. Koop uparic, flarmod, ond omoking mntorinlo away
from buttorios, Provido adoquato vontilntion during charging,
Novar charga o froiton battory. Study all buttery manufocturom’
upnalfic proanutiona nuch ug mcommondod ratog of chargo and
ramoving or not romoving coll ciipa whila charging.

Eleclrical Safoty Information

Danger: Riusk of olociric shock. Connact chirgor powar cord
(o un oullof that has bonn prapoerty Inslallod nnd groundod In
nccordance with nll loonl codon nnd ordinancos. A groundod
outlot 18 roquirnd o roduco rink ef aloctric shock - do nol uno
ground adaptord or modify plug. Do not touch uninaulotod
portion of output connoelor or uninsutinted battory torminal,
Disoonnnct the AC nupply bofore making er branking tho
connootiony to tho baltary whilo ehurging. Do not opon or
dinnanomble churgor. Do not oporato chargor I the AC nupply
cord v damngod or If the chargor hos rocolved a sharp blow,

Attention: uiinor soulomont sur los buttatlos 72V avoe un
algorithmo approprid au typo apticlfiquo do bottotlo -~ volro lo
manuol. O'oulros typon do battorion pourralont éclater ol cousor
don blenauran ou dammngoet. Lou battnrion pawvent produira dot
gie onplotiveg on norvico nornnil, No jumalg fumor prdg do In
buttorie ot évitar toutn dtincelle ou flamo nuo i proximilg do cos
dornlern. Fourntoner la bonno vantitntion lora du chorgomont. No
jomula ehargor uno battorlo golte. Prondre connalusance dos
monuroy do procaution npiclficos porlo fubricont do la buttorio, p.
ox.. varifior 8’il fnut enfover lus bouchonr doo collulos lory du
chargomaont do ln battarlo, ol lua thux da chargemont
rocammundon,

Information do Sdcurild Eloctriquo

Danger: Rinquo do chocu dloctriquos. No pan touchar log
partico non fuoldos du connoclour do sortio ou los bornod non
Inol6ow da la battorio. Toujours connector lo ghorgour O uno prino
do courant mluo & [a torre. Ne paon ouvrir nl dosasoomblor [o
ehargour — ralorer loute reparationa sux paronnod quolilién. Pas
& I'uunge doa onfonta.

boon droppad, or othorwine damaged In nny way - rofor ol ropair
work 1o quallfied poraonnaol. Not for uso by chlldren.

perating Instructions

1

2

~d

Alndyz U18 a grounded eutel Whon uling an ertanian cord, meld oroetand woRhige drops by uling a grounded 3-niro 12 AWG cord,

Tive charger wil automaticaily lurn on and go hrough a ahorl LED (ndizator ¢t (Modol 8120a0t o Nluih a8 LED's in an up-duan anquance and
Modtie 812« wal aarmalretly Rush 44 LED RED-GREEN) for two soconds I tho chidigof B connotdd lo boliery pack, o tiae cutrant wi bo appied
untll @ enirenum voTage @ reiched B e ehorger B ufed in gn of-board agpicaien and Mo CNOger & wanng 1o be pLgged (n1D & DIBETY pAcK. the
CNArYNG KJOnthem nuwnder wd be uployes or 11 soconds (a0e *Check § Crange Chargng Algentim’) baform uinmpely duplsying sn cnder-voitige fouil
(Ul ounppeany whiun cluggad Inlo baklory pack)

Onoa 3 meamurn dolery vollage = oXacd. e charpes wdl anter the bu# chargiog censtst<unent staga Moot 812-00x witl gupiay the curient to he
enHory on e psranh and Kode! 9120001y wid fzan e LED GREEN off moro Gian on to indiente <80 charge siytuy Tno mngkh of charpe tma mil vary
By how (e and Now apking me butlery pact k. Me inpul volnge (e Rghe:. Mo betlor), and ambint lemperdlures (e lowat. e bolles) e inpul AC
W{ngo & low [Bow 1CAVAC), Bign g charyng powar Wil De reduted [0 svad gh mpul curronts (Modes 812-xa0c "ACT LED and SMage's 91 2.0t anglo
LED soth fash YELLOW). B the amben: tamoorainia & (0o AN, 61gn (o charging power Wil al1o be miduted 10 manin @ Manmurm intornal emeeratura
(hlovon 91250y caigroph fuaes and Mois 912uotx gngw LED Blunes YELLOW)

Wihon sie tafory 1 0 aoproamiéely 8016 stote of chacgo. the by glage has compiiyd and an 2801 chargo indiantion ® graa (Medod 912900c lurn on
e B0 LED and Medea 9120001 wid finn ne LED GREEN en more man eff)  In e nad phinde known 08 e ablerplon of conitmn-wiiga phite. e
it 20% of afarpe 1 Mon riuned [0 Me ootlary Tho enorgng cou'd e lanmonlnd ot G1g pant & the sanhide requi ol mmoddle uinge, hosaver, 2iS
nghey retommaondaed o wall unt) 10016 gwrgo indizleon € ghan 1o enfuré masmum SHBery ciploly and dMe

Alge catront Tinnneeargo” phala & Nl 0pRIed 10 IU ang MANLAA ML EA0RY enpacty (Modas 912-a0x Wil funth tho 100 LED)

Wan Madals 12000n “10016° LED or Modtla 812-cc iy eing'e LED « coranuoutdy GREEN, te Bnaenoy oro compintey ciargod Tho chagor miry noe bo
unNEQeed tom AC pondr (Ia0y3 pud on pleg and nol cord (0 raduce risk of gamege o Mo cord) If lofl pugged in. tho dhargor wi aulomabcaly reston a
cempinie charme cyclo € He bunery pAck vWNlge cropt Baow 2 mrmurn vwinge of 30 a2 his eapled

if & (0w COIUIING BrEME Guring charoleg, 8 laut In@ayvon [ ghmn by Rusnng RED with & cede conusgendng to tho entor, Tharo are agvaml potabie
cendeond e genorile eors S0mMa oo ore icwd and Maure humin nlananion 1o et Micko o protlem and then to retm he chalger by
miarruping AC pover for af leadt 19 seconds Othavs mray be smply rinien’ and Wi aulemadniy (Ccvor when Hie aud condion o eirmingled To
A0 wiigh eror cotunud & Gk ECaton wa fuah RED 2 cutnder of ImoL. peuse, 8nd 5an ropeol

[1 FLASH] Butigry Vorege g aulo-roccned

{2 FLASH] Buglary Vorage Low aulo roconer

[3 FLASH) Cnarge Timagul Me Ghorpge 0id not campike in the alowd froo. This may ngotle @ probnm wih the batiery pack (valtage rot atitining e
roguvdd (el o B 118 chrger culpul Witd mducrd cue to high ambiant lampealuros,

[ FLASH] Chiocx Bustary: (e bationy pack cours 0ot be FeUe charped up o Bio atremon level requyad o the charpe 1o be aarted This may indicato thal
aNe or Meln ouls 0 Hie ANy pIOY Bre ahortod or cdarmagaed.

|6 FLASH] Qv Tempamiury auio-rocavrl Cnotger has shatdoan dus lo Hgh hlernal emperniuro which byplenfy indimates hare © nol suffoent dirfiow for
cooing - 800 temrgien Rstrucicns 1) Charger will reatan and charge (o compntion i tempardturo oamas withn aongiad tm
[0 FLASH] QuiQ Faur an intema! foui hay baen eetectod B Faul 6 o 2gain dagianywd afler interruptng AC powur fof ntleast 15 secendt e araiger muit
Be OroLght 1o 8 QuithBd sendce dapot

laintenance Instructions

1

2
3,

For looded [bad-ncd batnrios. reguiny chock watar lovels of vach botlory coll after charging and ndd distiiad waltar as required 1o lavel specfiod
by boltery manulociuror. Follew tho maintonance and saloty inolructions mcommonded by e battery monutaclurer.

htoke sure chargor connoctions (o bollery lniminalg oro tight and clean
Do nol expoxa chargor (o ol dirt. mud of 1o direct hoavy walar spraying whon doaning vohide

Suo fip aldo for Product Spoelfieationa and Inatallation Inetruclions for qualdied personnel.
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DC Owput — noe Operating Inotructionn fitochunicat

[ QuiQ Modol: 812- 24nx | d6xx | A8xx | T2 [ Allmedels
Voltago-nom (V) T 2 30 48 72 Gimoniiong | 260 x24.5%11.0an (11x 8.7 x437)
Valtago-max (V) 1E | 604 672 100 Welpht 7 <5 %g (<11 [bg) w/ nlnndord oulpid cord
Gurront-mux (4) 25 71 18 12 Enmdronmontal | Enclosuro! IP46 ]
Battory Type Spoaric to selaclod oigorithm | ?[:’;’p“;'r'('ﬁum -30'Cto ;EE\E :(}5',26 F[:;;ﬁ 2 doroted
Roevorse Polarity Electionic prolection - nuto-rasol Sml-ﬂ(](} = —— Tl viin (.--1[)‘F T b

i f

Shon Circuit Eloctronic curtant &mi AC Input connector | |ECB_30.'C1-1 (raquirg 21.8m localired cord)
AC Input OC oulpul connector OEM apedfic w/ 12AWG wirg

| All modoly
Voltngo-max (Vime) 85 - 265 ’@_ﬂm"mg =

- aloty
Froquency (Hz) 48 - 65 "
ENTREA e o N A Sof i P) I

~ Curant-mau: (Anng) 12A @ 104VAC (mducod 20%<104V) = EJLZ??C(')?S - zg——-—u-;g-gli:fn—i:%p;::“?'é(:]%lfn:g-ﬂum
SR, = WD (Y iU e ULH;@; 2nd Edition Industrinl Butlorgc-hnrﬂ(;r L
CLis L =P U R T CSA.CZ22 No 1072 Butlory Chargors- Industrinl
Oporation [ Emivulonn

[ Chorgor Modol: 912- e nLED) =il (1 LEB) FCC Parl 16/1CES 003 Unintontional Radiators Clats A

£ doldveLLOM | ‘ERfee 1 “Eiessid Radio draturbance chamelormtics (Class A)
f\c Low | FloshYELLGW F{["’EYVELLO:':J—— EN 61000-3-2 | Limkts for harmonio currant emhbsions
SonpnlCuibiey __| Flash:Bamraph Fiah YELLOW EN 61000-3.3 Limits of voltage Ruetualions and ficker
=80 Charpe Indicalor - Shorl Flush GREEN | L Immunity |
>80% Chargo Inoicalor | Sokd YELLOW Long Faun GREEN ENG61000-4.2 Elocitsintic dnme immuniy
100 Chargo Indicator Soidd GREEN Sold GREEN - EN 61000-4-3 —' HndiétudAmo-_rr@udncy."Ehli: ";mu_niw_—
FaullIndiesfor | Flash RED ElBalRED EN 61000-8-4 Elocrio® fas! [ronsionturt inmunity
DC Ammoter LED Bargraph | - EN 61000-4:5 Swiga lmmun”y' -
Bol Tamp Compunoation | Automatic Optional | TENGI00046 | (fﬁﬁatud _IE\mum\'y
hiaintonunco llodo Auto-restan if V<2 1vpc or 30 days elnpsa EN 61000-4-11 T Vollage vormtions \r;ununﬂy

7 r 1A

Installation Instructions =
WARNING: Tho oulpul of chargars with geraater than ABV may Chorger NG O GRN Intertack
pooo nn enorgy and/or ahoch harard undor nocmal uno. Thooo Intormpl NO O L - B¥
unlta muut bo Inutalled [n tho hout ogulpmant in such a Qutpul '_O RED
mannor that the output enblo and battory connoctlons are ——— g
only ncconalblo with the une of a ool by quoliliod poroonnol. BLKAWHT

Figure 1

4) Ghack / Chnngo Chargling Algarithm:
Tho chiupgor comos prasloudud with algonthms for ballesies as detni'ed In Table
1. 10 your spodfic butlbry madael 8 not @ied, ptease contacl Oelty Q.

Each fimo AC powor 18 applied with tho ballery pact NOT connactad. o
churgat nnlers an algorilhm selgcl/didplay moda for upproximutely 11 spconds.
Ouring his Yme. the curmont Algorithm 8 iz indicntad on e '80%’ LED (blodels
912.x) or on he single LED (hodels B12-cc1x). A dingle diglt Algoninm 2 ty
indicniad by e numbar of tEnks yepnriod by o pause. A two digh Algorithin 8
ig indiculod by Ino numbor of blg for the liepl dgil followad by a ahorn pousa,
hen e number of bniy for o socond digit (Yawad by @ longor pousa.

To chock / chunge e chorglng aigonthm:

1) Detormine Mounting Loention:

Vidivio (g sonlod noluto alewma the chargor o bo mountod wirtuaby
nnyweharg, the cho'ce of mounting tocntion any arlontition is
grirnmoly impormnl. For oplimum performance and shorlas!
churgo Bmos. mount e chargur in an aren wih adbqunlo
wvontintion. The charper shouid nlso be mounlod 0 an arao thol
Wil Be rolalively lroe of o Gl mud, of dus! since gocumulations
wilthin the Gng of the charger wel roduce thelr hoal«ditalpiling
qualtios. Oplimal cootng slto ocours wiwn the chatgor s
mounlod on & horronial sulfaoe wilh o Gng versonl. More
atrNeoee rom below e ehsrgoer will dole cool e fing. so nounling

above open ateng of areag ih culouts for alifow 8 desimble. Al Ballo P

Contiol Delta-Q fof information on olhar mounling oriontntions. a) E&?ﬁﬂ:ggr"}lglﬁ ?’]“]‘I‘]E’f‘;';ﬁl";’ﬁ)pw i e e

Az the chargor oy get ot in oporation, the chargor must bo .m\'nf und nNut tho LED woi iha a5 Concorde 2xxil AGH

innuifad such i rigk of contac! by poople & rotduced. The p 2 27 Cronn CR325 dwial |
5 Py Algorilhm & w ghapiay lor 11 soconds.

chorgor's AGC plug musl bo tecnted at lonst 187 nbove the lloor/ b) To chunga aigorinem, louch politvo 25 Deko BGGCZ Gol

ground surfoce snd e stalus ditpray must be vialble lo the utar. connector dunng Ulﬁ’1 1 sacond display 11 | gonetic Roodod CP ov/al

2) Mounting Procoduro: ponod 1o Uie bollory pack's positive 8 Concorde 1oih AGW

hlounl o chargar by o mounting plate wing sppropriato tnnal for 3 seconds und thon ramove i Trejan J305 dVid)

fnutonora (e, 167 or kG wib locking hindware). For UL2202 — o Agotithm & wis advanca anor 3 6 DEKA 8331 Gel

comprance. a 12ANG graun bonding wira nith ring terminilg soconds. Ropoal untd) dalizad Algosthm 5 Trojon 30XHS

musl be nitachod from e bonding stud located on the lranl of the # ts ditploynd. A 30 sucond timooul is 4 US Baltery US2200

chargor (entifivd by =) 1o the vehida frame. The vohitio oxtondad (or avery incramont 1 Trojan T-106

annRecion Mmun be Made wiing conotion roaatunl huthware Inclumonting bayond the laat Algorithm Toblo 1.

(0.9.. 0 10 slMN6E stnel mnching scrow with al loas! two movas back to e Gmt Algornmm,

thrays of angapemant and. If toquinid, A paint plorcing washor). Aflor sositod Algonthim 8 & duplayod,

louch the chargor connpclof 1o the baltery positiva until Ino oulpul roloy 1S
3) € Baltory Cannoction Procodure: honrd to alizi (~10 soconds) — plgalihm i now In permanent mamory.
o) Tho groon wito outpuls boltary vellnge «when tho charger ls not ¢) Rumova AC poror from e ehargor and reconnoct tho chargor politvo
plupgod into AC to provide on intarioek funclion - soo Fig. 1. 1f connoctor 1o Mo botiory pock It is highty rocommendad fo chack o navdy
ugod, o uoprguppliod 1A fat-blow mtoean! funo muot be chongod plgoiihm by ropealing stop 4) nbove,
nutnllod Infine to provant dnmago. Shorting or dmwing
moro than 1A may damaga chacger ond vold the warranty.  Prodoct warmnty 18 two years - pleaso contact dealer of origlnal equiprmiat for narmnty
b) Socuraly faston the black ring tarminol tem the chorger (o tho sorvice.

nogotive lorminal (7. ™NEGQ™. NEGATIVET) of o bflory pick.  joto: Thie ks o Clats A product. [n a dorntdtic errdronmint iz product mey caute radio
¢) Chock thal the cofriel ehnme atganinm (g being used —for g intorferenco, In whHikeh cate the uter mzy be required lo take adequate rmelauros.

suctfon 4) Sucutaiy wulun (Ko md nng ominolo e pOUtVe 3,0 3005 @ Delta-Q Technologles Corp. All Hghts roserved. PK: 71006 Rev 1 V1.1
torminal (747, "POS™. "ROSITIVE™) of tho bullery poci
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Standard Torque
b BOLT CLAMP LOADS
Suggeited Assambly Torqua Yolues
USS /SAE GRADE 5 USS/SAE GRADE 8
DIAMETER Tinaw Proar Coaser Tovau Tuwctaur Puoor Cunser Towou
E THREADS STamanm Lows Loup Der Lunnscarnn Smmam Loup Lons Der Lunscarmn
PER INCH M. 5l L8 1] FTi8 FTie Mo P51 18 L& FTL8 Frie
/41 | 20,050 il 10 B a3 150060 M 2850 12 9
7 om0 | swe | 73w | W | 72 | oW | 430 | 3m0 | 10
i4-18 120,000 4450 130 1 13 150,000 6,30 4,100 il 18
b 120,060 45700 100 19 14 150,000 6550 500 n Fil
3814 | 20060 54 4950 ki a 150040 5300 &,380 45 £
M | 30,060 7450 5,400 B e 150,000 10,500 7560 50 35
171614 120,600 9,050 &80 50 I 150000 [l o] 5,550 T0 ]
i 120,060 10,100 1.5m 5 40 150,004 14,260 10,4350 20 &
1/2-13 | 20,000 12100 9.050 15 55 150,000 (FA 12750 110 1]
g | mom | 13k | imo | B b5 000|190 | 140 | 1@ LI
F18-11 | 0,00 15,508 11,509 110 a0 150,000 71,58 16,350 1540 1o
18 [ 20,000 17,300 12540 i 0 150,00 74400 18.250 170 |30
S0 I 70,000 19,200 14,400 150 10 150 000 FrA L] mas 7i0 I&0
18 | 20,000 21,800 16350 170 130 150,020 inrao 060 40 180
3410 | 30,000 75,400 21,300 Tl ] 150 020 0,160 wca 3 1]
16 | 20060 30,700 rL) kv | ] 150,000 HELD 33500 420 310
1/89 170,600 3,300 79450 430 30 150 0ta 55400 4] 400 400 450
__13 120,000 43,300 A 40 350 150,040 £1,100 A5 800 & 0
-8 120,000 51,500 LW &0 450 150060 rirn 54500 §10 &80
14 | 20060 $7.700 43300 T 560 150000 £1,500 &1,100 1,50 T4
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