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Chapter 1

Introduction, Safety & Planned Maintenance

Before You Begin (Please Read)

Introduction

This manual is intended for the service technician who is
seeking information on product maintenance and service
replacement parts. It contains troubleshooting tips and
information on repair which will help the technician solve
problems that may occur.

Operating Instructions

This manual does not contain operating instructions.
Operating instructions are sent with each truck. If the
operators manual is missing on your Bendi B3/30 AC
truck, call Landoll Corporation to order a replacement.

Service Training

Service Training is available for the forklift technician from
Landoll Corporation. This includes operation, repair,
maintenance, hydraulic system and electrical system.
Contact your regional Landoll service technician for more
information.

Tools Needed

The tools needed will be the same tools that are often
found in well-equipped service centers, in both SAE and
metric sizes. For example, an assortment of open-end
and box-end wrenches, sockets, as well as Allen and
adjustable wrenches, assorted screwdrivers and
non-marring mallets should be available.

Replacement Parts

When ordering parts that will be used for the repair an
maintenance of your Landoll AC truck, the model and
serial number of the truck being repaired will be required.
This information is located on the serial number and
capacity plate located in front of the battery compart-
ment. See Figure 1-1.
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Figure 1-1: Serial Number and Capacity Plate

Below are the Notice, Caution, Warning and Danger
safety notices and their descriptions that may be used in
this book.

NOTICE

Special notice that may include a helpful
maintenance hint-read and thoroughly
understand.

/\ CAUTION

Proceed with caution. Failure to heed may cause
injury to person or damage product.

/N WARNING

Proceed with caution. Failure to heed warning will
cause injury to person or damage product.

A\ DANGER

Proceed with caution. Failure to heed warning will
cause injury to person or damage product.

04/2010
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

General Maintenance Instructions

/N CAUTION

Steel toe shoes and eye protection are required
when maintaining or repairing a lift truck. Ear
protection may also be required if the repair
facilities are excessively noisy, per OSHA
standards. Keep feet and hands and all other
body parts away from all mast areas and pinch
points. Power industrial trucks may become
hazardous if scheduled maintenance is
neglected. Therefore, adequate maintenance
facilities, trained personnel and procedures
should be provided.

IMPORTANT

Maintenance and inspection shall be performed in
conformance with the following practices:

1. A scheduled planned maintenance, lubrication, and
inspection system should be followed. A daily check
before each shift is an OSHA requirement.

2. Only qualified and authorized personnel shall be
permitted to inspect, maintain and service the truck.

3. Before leaving the truck:
» Stop the truck.

» Completely lower the mast. Place directional controls
in neutral.

» Apply the parking brake. Turn off the power and
disconnect the battery.

» Block the wheels, making sure the truck is NOT on
an incline.

4. Before working on the truck:
» Perform a Lock Out/Tag Out operation on the truck.

* Raise drive wheel free of floor or disconnect the
power sources.

» Use chocks or other positive positioning devices.

» Block load engaging means, inner masts, or chassis
before working under them.

» Operation to check performance of truck or
attachments shall be conducted in an authorized safe
clearance area.

5. Before starting to operate the truck:
» Be in operating position.
* Apply brake.
» Place directional control in neutral.

» Check functions of list systems, directional control,
speed control, steering, warning devices, brakes and
any attachments if any are used.

10.

11.

12.

13.

14.

15.

16.

To avoid fire hazards, have fire protection equipment
present. Do not use an open flame to check fluid
levels, or for leakage of electrolyte and fluids or oil.
Do not use open pans of fuel or flammable cleaning
fluids for cleaning parts.

Keep shop well ventilated, clean and dry.

Brakes, steering mechanisms, control mechanisms,
lift overload devices, guards, and safety devices shall
be inspected regularly and maintained in a safe
operating condition.

Capacity, operation and maintenance instruction
plates or decals shall be maintained in legible
condition.

All parts of lift mechanisms shall be inspected to
maintain them in safe operating condition.

All hydraulic systems shall be regularly inspected
and maintained in conformance with good practice.
Cylinders, valves, and other similar parts shall be
checked to assure that “drift” has not developed to an
the extent that it would create a hazard.

Batteries, motors, controllers, limit switches,
protective devices, electrical conductors, and
connections shall be maintained in conformance with
good practice. Special attention shall be paid to the
condition of electrical insulation.

Trucks shall be kept in a clean condition to minimize
fire hazards and facilitate detection of loose or
defective parts.

Modifications and additions that affect capacity and
safe truck operation shall not be performed by the
customer or user without manufacturers prior written
approval. Capacity, operation and maintenance
plates or decals shall not be changed accordingly.

Care must be taken to assure that all replacement
parts are interchangeable with the original parts and
are of equal quality of parts that were originally
installed on the truck at the factory.

Be sure that any optional equipment added to the
truck is positioned so that it does not block the vision
of the operator or interfere with safe and efficient
operation of the truck.
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

For your Safety

NOTICE

In the interest of operator safety and in
compliance with OSHA regulations, guidelines
have been developed for performing service and
maintenance on the truck. Before performing
service and maintenance on the truck, review the
following sections in this manual for additional
procedures to be followed.

Lock Out/Tag Out

When doing maintenance or repair on the Bendi AC
truck, unless the truck must be on for testing, remove the
key from the key switch. In addition, because it's possible
to have a duplicate key, remove the main power fuse and
install a commercially available Lock Out/Tag Out device
on the battery connectors. Also, install a lockout warning
reminder on the steering wheel warning that the truck is
not available for use.

/\ CAUTION

Battery Safety Rules:

Wear protective clothing, rubber apron,
boots, gloves, and full-face shield when
performing any maintenance on batteries. DO
NOT allow electrolyte to come in contact with
eyes, skin, clothing or floor.

If electrolyte contacts eyes, flush immediately
with clean water. OBTAIN MEDICAL
ATTENTION IMMEDIATELY!!. Should
electrolyte be spilled on skin, rinse promptly
with clean water and soap. A baking soda
solution (one pound to one gallon of water)
will neutralize acid spilled on clothing, floor
or other surfaces. Apply solution until
bubbling stops and rinse with clean water.

Keep battery vent plugs firmly in place at all
times, except when adding water or taking
hydrometer readings.

DO NOT bring any type of flame or spark near
the battery.

DO NOT place any electrically conductive tool
on the battery that could cause a spark. Gas

formed while the battery is charging is highly
explosive. This gas remains in the cells long

after charging is complete.

Keep the battery clean. Foreign matter in the
electrolyte will result in poor battery
performance.

Follow the battery manufacturer’s
instructions concerning maintenance and
repair.
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

Battery Care and Charging

/\ CAUTION

/\ CAUTION

Only qualified and experienced personnel
should perform maintenance and repair on
batteries.

Make certain the charger being used matches
the voltage and amperage of the truck battery.
This voltage is listed on the truck serial plate.
See Figure 1-1.

Before connecting or disconnecting batteries
to the charger, make sure the charger is OFF.
Attempts made to do this while the charger is
ON, could result in serious injury to the
operator and damage could occur to the
charger with sparks or electrical spikes.

Keep sparks or open flame away the battery
or the charging area. BATTERY FUMES ARE
EXPLOSIVE!!

NEVER smoke or have an open flame near the
battery. Gas formed during charging is
explosive and can cause injury. Consult the
charger manufacturer’s manual covering your
charger for operation and maintenance.

The battery must meet size, weight and
voltage requirements of the truck.

BATTERY INSTALLATION: When installing the
battery, move truck to an area intended for
battery care. The load forks must be all the
way down to the floor. Turn key or toggle
switch to OFF position and put the key in a
secure place.

Battery Removal and Installation

/\ CAUTION

BATTERY REMOVAL: When removing the
battery, move the truck to an area intended for
battery care, on alevel floor. Turn the key
switch to OFF position and remove the key.
Disconnect battery and lock out the truck as
described in the Lock Out/Tag Out section
described above. Never remove the battery
partially from truck without a roller stand in
place. Lower load engagement completely. If
battery is removed with load raised, use hoist
attached to mast to protect against tip over.
DO NOT allow any metallic object to come in
contact with the top of the battery. This may
cause a short circuit when removing or
transporting the battery. Use an insulator
(such as plywood) to cover the top of the
battery during removal.

Good Battery Care Recommendations:

Add approved water only - never add acid.
Keep electrolyte levels proper.

Keep Battery top clean and dry.

Keep flame and metal away from battery top.
Keep vent caps tightened.

The temperature of the battery should be below
115°F when charging or operating.

Use only approved correct voltage/current charger.
Keep battery cover open while charging.
If in doubt, call your local Landoll service technician.
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

Hydraulic System

/\ WARNING

* HIGH PRESSURE FLUIDS ARE DANGEROUS!

e High pressure hydraulic oil can puncture the
skin and cause severe injury!

* Relieve all pressure from the hydraulic
system before attempting to work on it.

e Make sure all hydraulic lines are tight before
starting the system. Leaks in the hydraulic
system can pierce the skin and cause severe
injury. Any fluid injected into the skin under
high pressure should be considered a
medical emergency despite a normal
appearance of the skin. Medical attention
should be administered immediately.

IMPORTANT

When maintenance is to be performed on the
hydraulic system, make sure the system hydraulic
pressure is relieved by:

* Moving the truck to a level area.
* Have no load on the forks.

» Completely lower the mast, or if the mast is the
object of repair, have blocks under the mast.

» Relieve all system pressure by moving the
hydraulic levers in each direction several times.

Towing the Truck

General Safety Tips:

/N WARNING

* Have the emergency brake applied when
hooking up the tow chain.

* Release the emergency brake only when
ready to tow the truck.

e Tow the truck using a speed of 2 mph or less.

« DO NOT make sharp turns when towing the
truck. The towed truck will be difficult to

steer. USE EXTREME CAUTION and keep the
towed vehicle at a slow, manageable speed.

e Forks must be empty and preferably not more
than 12" off the floor.

e The truck can roll easily - USE EXTREME
CARE!

Towing Vehicle Requirements

Towing vehicle must have a pull and braking
capacity greater than 8000 Ibs.

Brakes on towed truck will operate, but could
operate differently verses an operational truck.

Maximum towing speed should not exceed 2mph.
Always tow the truck in the reverse direction.

Towing a Truck in the Reverse
Direction

Key must be in the OFF position.

When attaching towing vehicle to lift truck to be
towed, a removable pin has been provided on the
rear bottom side of the counter weight. (See
illustration below) Firmly attach tow device to
this pin.

Towing device must have a pulling capacity of
8000 Ibs.

Towed vehicle’s forks should be empty and no
higher than 12 in. off the ground.

Be careful. With brakes released, vehicle will roll
and steering will be difficult.

Keep towing speed below 2 mph. Remember that
the person on the towed lift has to turn his head
to observe operations.

®
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

Lifting and Blocking the Truck
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» Move truck to a level area designated for repair.

» Keep forks empty and low to the ground.

* Remove the key and place in a secure place.

* Unhook the battery.

» Attach Lock Out/Tag Out device to the truck.

* Use ajack or hoist with a 8000 Ib. minimum lift.

» Set the lift on designated hardwood blocks. See

Figure above for block(s) placement.

» Keep the height of the lifted truck to a minimum.

Mast Service Precautions

/\ WARNING

When servicing the mast or sections of the mast,
hardwood blocks (4”X4”, 100 X 200mm minimum)
should be used to keep individual sections of the
mast from falling. In addition to the wood blocks,
chains should be used to hold the mast sections
from moving, in both the vertical and horizontal
directions.

» Mast work to be done in a flat, designated area.

 NEVER walk under or stand upon forklift forks.

Remove forks before starting mast repairs.

NEVER reach through the upright open areas of
the mast.

NEVER maintain or repair the mast without
supports or while anyone is near the truck.
(ASME B56.1-2000)

Raise mast and position blocks under the second
stage mast.

Using an appropriate set of C-clamps, secure
wooden blocks to mast channel.

Lower mast until it sits firmly on wooden blocks.

Disable the truck as described in the Lock
Out/Tag Out section.

For mast inspection, use only an approved safety
platform or step ladder.

NEVER repair chains, they are to be replaced.

NEVER replace chain sets with only one chain.
All chains are to be replaced in pairs.
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

Disconnecting the Tilt Cylinder

/\ WARNING

Steel toed shoes and eye protection are required
when doing maintenance or repair work on a lift
truck. Do not place feet or hands in any areas
through the mast or in truck pinch points.
Servicing the tilt cylinders requires the use of an
overhead hoist, hoist slings and wheel blocks.
The overhead hoist and slings must have a rating
of 8,000 Ib. or greater. Do not work under or
around a truck that is not properly secured. The
battery must be disconnected and removed from
the truck.

» Truck repair must be in a level, designhated area.

» Turn the lift off, pull the key and put it in a secure
place.

» Lower the mast completely to the floor.
* Chock wheels so that the truck cannot move.

» Attach a sling and hoist to all the top cross
braces so the mast sections cannot move.

Mast Removal

Move the truck to a level, designated area.
Remove the key and place it in a secure place.
Perform the Lock Out/Tag Out procedure.
Remove the battery.

Remove the forks.

Move all levers back and forth several times to relieve
internal hydraulic pressure.

7. Slowly and carefully remove the lift cylinder lines.
Use a container to catch oil and an oil absorbent
product to absorb any spilled oil.

8. Disconnect all wiring (if used) between the mast and
the truck body.

9. Support the mast using the sling and the overhead
hoist.

10. Chain the individual sections of mast together at the
upper cross braces. Chain the lower mast carriage to
the lower section of the mast, keeping the sections

o0k whpE

from moving when the mast is laid down on the floor.

11. Remove all pins holding the tilt cylinders to the mast.

12. Remove mast and CAREFULLY place the mast in a
horizontal position.

Cleaning the Truck

Landoll Corporation recommends that their fork trucks
NOT be cleaned with a power washer. Electrical boards,
circuitry and wiring can be damaged by high pressure
water and soap. Moisture and soap left on components
can rust, corrode or leave a residue that can damage
everything that it comes in contact with. The preferred
method of removing dust is compressed air. For localized
cleaning, use a non-flammable solvent parts washer and
dry parts with compressed air after the part or area is
cleaned.

Maintenance Introduction

Preventative maintenance is an important part of all
industrial equipment.

A well planned preventative maintenance program is
essential to keeping the working environment safe for the
operator and the longevity of the affected equipment.
Regular and planned maintenance is the responsibility of
both the daily operator and the forklift technician.

Inspection Sheets

The following pages are OSHA (Occupational Safety and
Health Administration) required check sheets. These
sheets should be copied and the copies used for
maintenance checks on your Bendi AC lift. The pre-shift
inspection on your AC lift is an OSHA requirement. It is
the operator’s duty to inspect the lift at each pre-shift and
report all problems to the person in charge of forklift
maintenance. Have a qualified mechanic correct all noted
problems.

The following pages show daily, 50 hour, 200 hour, 600
hour, 1000 hour and 2000 hour suggestive maintenance
checks. These should be copied and the maintenance
should be followed by daily operator and the forklift
technicians.
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

Daily pre-shift inspection is an OSHA requirement. It's important that these inspections are documented.
Operators Daily Checklist Status Landoll / Bendi AC
SAFETY & OPERATIONAL CHECKS OK - Yes,No | Maintenance Note if Applicable

Have a qualified technician correct all problems.

Load Backrest Extension-Attached.

Tilt Control-Forward/Reverse Functioning smoothly.

Side Shift Control Functioning smoothly.

Hang-on Attachment Functioning smoothly, securely attached, fittings
attached.

Steering Operation Functioning smoothly.

Accelerator & Brake Pedal Functioning smoothly.

Controls (Turn Power On) Investigate Unusual noises.

Display (Hour Meter, Oil Temp, Voltmeter, etc) Functioning Properly.

Horn, Lights, Seat Switch Functioning Properly.

Service and Parking Brake Functioning Properly.

Drive Control-Forward/Reverse Functioning Smoothly.

Battery-Check electrolyte level after a full charge.

Battery Discharge Indicator Functioning.

Battery Restraint System - Adjust or Fasten.

Hood and seat latch Functioning properly.

Operator's Compartment Capacity Plate Attached - Info matches Model,
Serial No. and attachments - Operator’s Manual in Case.

Seat Belt, Buckle, and Retractors Functioning Properly.

Overhead Guard Properly mounted & attached.

Hydraulic Oil, Battery, Brake Fluid - Check levels & look for leaks.

Tires-Check for debris, Torque lug nuts - 225ft-Ib.

Finger Guards attached.

Major Structural Points (Front Rotation, Mast Braces, Overhead Guard) -
Check for cracks.

Hydraulic Cylinders, Pump, Valve-Check for leaks, noise.

Safety Warnings Attached (See Manual for location).

Date Inspector: | Truck No. Model No. | Location | Serial No.

Shift Hr Meter

Battery Fluid | Hydraulic Oil
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

To be performed after 1st 50 hours of truck operation
in addition to the required pre-shift daily inspection

Forklift 1st 50 Hour Inspection Status Landoll / Bendi AC

SAFETY & OPERATIONAL CHECKS OK - Yes, No Maintenance Note if Applicable
Have a qualified technician correct all problems.

Mast chains-Inspect, clean and lubricate.

Power Steering System-Inspect and Fill.

Drive wheels, Re-Torque lug nuts (225 Ft.-Ibs.).

Gear Box-Drain, flush and refill.

Date Inspector: | Truck No. Model No. | Location | Serial No. | Shift Hr Meter Battery Fluid | Hydraulic Oil
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

To be performed after 1st 200 hrs of truck operation
in addition to the required pre-shift daily inspection

Forklift 1st 200 Hour Inspection

Status

Landoll / Bendi AC

SAFETY & OPERATIONAL CHECKS
Have a qualified technician correct all problems.

OK - Yes,No

Maintenance Note if Applicable

Mast - Inspect all friction surfaces and check lift chain tension

Lift and Tilt cylinder - Check to be sure they work together and in unison

Power Steering Pump - Check Operation

Brake Pedal - Check for free play

Parking & Service Brakes - Check for effectivity

Check Contactor Points & Micro Switches Operation

Control Panel - Clean surface

Hydraulic Oil Pump - Check Operation

Switches (interlock, direction, parking/seat, key, pressure/temperature)
- Check operation

Wires, Connections, Bolts and Nuts - Check

Date Inspector: | Truck No. Model No. | Location | Serial No.

Shift Hr Meter

Battery Fluid | Hydraulic Oil
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

To be performed each 200 hrs of truck operation in_
addition to the required pre-shift daily inspection

Forklift 200 Hour Inspection Status Landoll / Bendi AC

SAFETY & OPERATIONAL CHECKS OK - Yes, No Maintenance Note if Applicable
Have a qualified technician correct all problems.

Mast, carriage, or attachment friction surfaces - Clean, inspect for wear or
damage, and lubricate.

Lift chains - Clean and lubricate.

Extend mast - Check for excessive wear.

Attachment control - Operational.

Accelerator - Functioning smoothly

Controls (turn power on); Investigate unusual noises immediately.

Instrument monitors - Functioning.

Parking and service brakes - Functioning smoothly, check pads for
excessive wear.

Hydraulic fluid level - Check and fill.

Exterior of hydraulic Tank and Oil Tank Breather - Clean.

Hydraulic oil and power steering pumps - Clean dust from motors.

Hydraulic oil and power steering pumps - Check commutator surface for
roughness.

Battery - Thoroughly clean.

Battery box and connectors - Neutralize and clean.

Battery - Check water/electrolyte level.

Battery - Check structure and electrical conditions.

Traction motors - Clean dust.

Seat belt, buckle, and retractors - Functioning smoothly.

Tires-Check for debris, torque lug nuts to 225 ft. Ibs.

Load wheel bearings - Clean and fill with grease.

Leaks - Hydraulic oil, battery, brake fluid, transmission.

Hydraulic hoses and connections - Check for wear.

Switches (interlock, direction, parking/seat, key, pressure, and
temperature) - Check.

Wire connections and sending units - Check.

Grease fittings - Service.

Check and torque all 5/8” overhead guard bolts - 170 ft.-lbs (230 Nm.).

Date Inspector: | Truck No. Model No. | Location | Serial No. | Shift Hr Meter Battery Fluid | Hydraulic Oil
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

To be performed each 600 hours of truck operation in
addition to the required pre-shift daily inspection

Forklift 600 Hour Inspection

Status

Landoll / Bendi AC

SAFETY & OPERATIONAL CHECKS
Have a qualified technician correct all problems.

OK - Yes, No

Maintenance Note if Applicable

Tires - Check for debris; drive tire lug nuts - Torque to 225 ft. Ibs. (300
Nm)

Wheel bearings - Clean and pack with grease

Leaks - Hydraulic oil, battery, brake fluid, Complete gear box

Hydraulic hoses and connections - Check for wear

Switches (interlock, direction, parking/seat, key, pressure, and
temperature) - Check

Wire connections and sending units - Check

Grease fittings - Service

Forks, top clip retaining pin and heel - Condition

Load rollers - No greater clearance than 1/16”

Mast chains - Lube with SAE 40W oil or Bowman Heavy Load Red
grease - Check for wear and stretch

Steering operation - Functioning smoothly; Lubricate steering knob

Steering Operation - Functioning smoothly; Lube steer knob

Brake fluid - Check level

Hydraulic oil filter - Change element and check for proper level - Check
pressures

Battery - Check resistance between truck body and negative/positive
terminal

Battery rollers-Remove, clean, and repack

Contactor points and Micro Switches - Check operation

Control panel - Clean surface

Operator's compartment capacity Plate Attached - Information matches
model, serial no., and attachments

Check all connections for proper torque

Date Inspector: | Truck No. Model No. | Location | Serial No.

Shift Hr Meter

Battery Fluid | Hydraulic Oil
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

To be performed each 1000 hrs of truck operation in_
addition to the required pre-shift daily inspection.
Continued onto the next page for clarity.

Forklift 2000 Hour Inspection

Status

Landoll / Bendi AC

SAFETY & OPERATIONAL CHECKS
Have a qualified technician correct all problems.

OK - Yes, No

Maintenance Note if Applicable

Mast, carriage, or attachment friction surfaces - Clean, inspect for wear or
damage, and lubricate

Lift chains - Clean and lubricate

Extend mast - Check for excessive wear

Attachment control - Operational

Accelerator - Functioning smoothly

Controls (turn power on); Investigate unusual noises immediately

Instrument monitors - Functioning

Parking and service brakes - Functioning smoothly, check pads for
excessive wear

Hydraulic fluid level - Check and fill

Exterior of hydraulic tank and oil tank breather - Clean

Hydraulic oil and power steering pumps - Clean dust from motors

Battery - Thoroughly clean

Battery box and connectors - Neutralize and clean

Battery - Check water/electrolyte level

Battery - Check structure and electrical conditions

Traction motors - Clean dust

Seat belt, buckle, and retractors - Functioning smoothly

Tires-Check for debris, torque lug nuts to 225 ft. Ibs.

Wheel bearings - Clean and fill with grease

Leaks - Hydraulic oil, battery, brake fluid, complete transmission

Hydraulic hoses and connections - Check for wear

Switches (interlock, direction, parking/seat, key, pressure, and
temperature) - Check

Wire connections and sending units - Check

Grease fittings - Service

Forks, top clip retaining pin and heel - Condition

Load rollers - No greater than 1/16”

Mast chains - Lube with SAE 40W oil or Bowman Heavy Load Red grease
- Check for wear and stretch

Steering operation - Functioning smoothly; Lube knob

Brake fluid - Check level

Hydraulic oil filter - Change element and check for proper level - Check
pressures

Battery - Check resistance between truck body and negative/positive
terminal

Battery rollers - Remove, clean, and repack

Contactor points and Micro Switches - Check operation

Control panel - Clean surface
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

Forklift 2000 Hour Inspection

Status

Landoll / Bendi AC

Traction motor - Clean housing with compressed air

Operator’s compartment capacity plate attached - Information matches
model, serial no., and attachments

Check all connections for proper torque

Power steering system - Fill and air bleed

Motor - Check that terminal studs and mounting bolts are clean and tight

Motor - Clear cooling holes of debris or restrictions

Date Inspector: | Truck No.

Model No.

Location

Serial No.

Shift Hr Meter

Battery Fluid | Hydraulic Oil
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

To be performed each 2000 hrs of truck operation in_
addition to the required pre-shift daily inspection.
Continued onto the next page for clarity.

Forklift 2000 Hour Inspection

Status

Landoll / Bendi AC

SAFETY & OPERATIONAL CHECKS
Have a qualified technician correct all problems.

OK - Yes, No

Maintenance Note if Applicable

Mast, carriage, or attachment friction surfaces - Clean, inspect for wear or
damage, and lubricate

Lift chains - Clean and lubricate

Extend mast - Check for excessive wear

Attachment control - Operational

Accelerator - Functioning smoothly

Controls (turn power on); Investigate unusual noises immediately

Instrument monitors - Functioning

Parking and service brakes - Functioning smoothly, check pads for
excessive wear

Hydraulic fluid level - Check and fill

Exterior of hydraulic tank and oil tank breather - Clean

Hydraulic oil and power steering pumps - Clean dust from motors

Hydraulic oil and power steering pumps - Check commutator surface for
roughness

Hydraulic oil and power steering pumps - Check commutator surface for
roughness

Battery - Thoroughly clean

Battery box and connectors - Neutralize and clean

Battery - Check water/electrolyte level

Battery - Check structure and electrical conditions

Traction motors - Clean dust

Seat belt, buckle, and retractors - Functioning smoothly

Tires-Check for debris, torque lug nuts to 225 ft. Ibs.

Wheel bearings - Clean and fill with grease

Leaks - Hydraulic oil, battery, brake fluid, complete transmission

Hydraulic hoses and connections - Check for wear

Switches (interlock, direction, parking/seat, key, pressure, and
temperature) - Check

Wire connections and sending units - Check

Grease fittings - Service

Forks, top clip retaining pin and heel - Condition

Load rollers - No greater than 1/16” clearance

Mast chains - Lube with SAE 40W oil or Bowman Heavy Load Red grease
- Check for wear and stretch

Steering operation - Functioning smoothly; Lube knob

Brake fluid - Check level

Hydraulic oil filter - Change element and check for proper level - Check
pressures

Battery - Check resistance between truck body and negative/positive
terminal

Battery rollers (optional) - Remove, clean, and repack

Contactor points and Micro Switches - Check operation

Control panel - Clean surface
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INTRODUCTION, SAFETY & PLANNED MAINTENANCE

Forklift 2000 Hour Inspection

Status

Landoll / Bendi AC

Operator’'s compartment capacity plate attached - Information matches

model, serial no., and attachments

Check all connections for proper torque

Power steering system - Fill and air bleed

Motor - Check that terminal studs and mounting bolts are clean and tight

Motor - Clean cooling holes of debris or restrictions

Gear box - Drain, flush, and refill

Hydraulic oil - Change

Hydraulic reservoir suction screens - Clean with solvent

Date Inspector: | Truck No.

Model No.

Location

Serial No.

Shift Hr. Meter

Battery Fluid | Hydraulic Oil
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Lubrication Specifications

Refer to Chapter 6 for Lubrication instructions, also See

Figures 1-2 and 1-3 for reference.

Name Lubrication Notes
Mast Chain SAE W. oil or Bowman Heavy Load Red Grease Clean and re-oil
Mast Rail Chassis Lube or Kendall Sr-12X. Lube inner side of upright rail

Rotation Bearings

Texaco Ref. C&C #880

Use standard lubrication gun

Steering Knob Light weight oil Lightly oil
Battery Rollers (opt.) SAE 30W oil Drain, flush, and refill
Reservoir Cap SAE 30W oll Clean in solvent and re-oil

Hydraulic Reservoir

Mobil DTE13 (ISO Grade 32)

Drain, flush, and refill

Gear Case

Mobilube SHC-630 (ISO Grade 220 Synthetic)

Drain, flush, and refill

Master Cylinder

Heavy duty brake fluid DOT 3

Check level. Add if necessary

Gear Racks

Exposed Gear Lube, Mobil 375 NC

Aerosol Spray

Carriage Rollers

Texaco Ref. C & C #880

Use standard lubrication gun

Hubs, King Pin, and Tie Rod (Steer Axle)

Texaco Ref. C & C #880

Brush or spray on lubricant

Mast Rails

Side Shift Rails

Fork Hails

Mast
Mounfing
Pins

Battery Rollers

Figure 1-2: Lubrication Locations
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Figure 1-3 Rotation Bearing Grease Points

Torque Specifications

Component

Torque

Wheel

225 ft. lbs. (305 Nm.)

Fluid draining and filling plug

16 ft. Ibs. (22 Nm.)

Hydraulic braking unit and brake cable

37 ft. Ibs. (50 Nm.)

Drive motor with vehicle frame

130 ft. Ibs. (176 Nm.)

Hydrostatic Steering Control Unit

Plug and o-ring assy #8 SAE fitting

Refer to Torque Chart - Page 1-19

Steer control unit assy bolt (M8
X1.0)

18-23 ft. Ibs. (24-31 Nm.)

Mounting bolts

23-25 ft. Ibs. (31-34 Nm.)

Mast and Side Shift Mechanism

Chain guard capscrews

48-52 ft. Ibs. (65-71 Nm.)

Main lift cyl. plunger retainer

95-125 ft. Ibs. (129-169 Nm.)

Free lift cyl. plunger retainer

275-300 ft. Ibs. (373-407 Nm.)

Carriage roller capscrews

70-80 ft. Ibs. (95-108 Nm.)

Chain and hose sheave screws

26-30 ft. Ib. (35-41 Nm.)

Lift chain adjusting nuts

50-70 ft. Ibs. (68-90 Nm.)

Backrest screws

145 ft. Ibs. (197 Nm.)

Side shift mounting hooks

115-125 ft. Ibs. (156-170 Nm.)

Fluid Capacities

Item Capacity -Quarts (Liters)
Hydraulic Tank 11.6 gallons (44 liters)
Brake Fluid 0.21 quarts (0.20 liters)
Gear Box 16 oz.
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General Torque Specifications (R 4/97)

nuts.

This chart provides tightening torques for general purpose applications when special torques are not specified on process or
drawing. Assembly torques apply to plated nuts and capscrews assembled without supplemental lubrication (as received

condition). They do not apply if special graphite moly-disulfide or other extreme pressure lubricants are used. When fasteners
are dry (solvent cleaned) add 33% to as received condition torque. Bolt head identification marks indicate grade and may vary
from manufacturer to manufacturer. Thick nuts must be used on grade 8 capscrews. Use value in [ ] if using prevailing torque

Torque Specified in Foot Pounds

UNC SAE SAE SAE UNF SAE SAE SAE
SIZE Grade 2 Grade 5 Grade 8 SIZE Grade 2 Grade 5 Grade 8
1/4-20 4 5] 6 [7] 9 [11] 1/4-28 5 [6] 7 9] 10 [12]
5/16-18 8 [10] 13 [13] 18 [22] 5/16-24 9 [11] 14 [17] 20 [25]
3/8-16 15 [19] 23 [29] 35 [42] 3/8-24 17 [21] 25 [31] 35 [44]
7/16-14 24 [30] 35 [43] 55 [62] 7/16-20 27 [34] 40 [50] 60 [75]
1/2-13 35 [43] 55 [62] 80 [100] 1/2-20 40 [50] 65 [81] 90 [112]
9/16-12 55 [62] 80 [100] 110 [137] 9/16-18 60 [75] 90 [112] 130 [162]
5/8-11 75 [94] 110 [137] 170 [212] 5/8-18 85 [106] 130 [162] 180 [225]
3/4/10 130 [162] 200 [250] 280 [350] 3/4-16 150 [188] 220 [275] 320 [400]
7/8-9 125 [156] 320 [400] 460 [575] 7/8-14 140 [175] 360 [450] 500 [625]
1-8 190 [237] 408 [506] 680 [850] 1-14 210 [263] 540 [675] 760 [950]
1-1/8-7 270 [337] 600 [750] 960 [1200] 1-1/8-12 300 [375] 660 [825] 1080 [1350]
1-1/4-7 380 [475] 840 [1050 1426 [1782] 1-1/4-12 420 [525] 920 [1150] 1500 [1875]
1-3/8-6 490 [612] | 1010 [1375] 1780 [2225] 1-3/8-12 560 [700] 1260[1575] 2010 [2512]
1-1/2-6 650 [812] | 1460 [1825] 2360 [2950] 1-1/2-12 730 [912] 1640[2050] 2660 [3325]
METRIC:
Coarse thread metric class 10.9 fasteners and class 10.0 nuts and through hardened flat washers, phosphate coated,
Rockwell “C” 38-45. Use value in [ ] if using prevailing torque nuts.
Nominal Nominal
thread Newton-Meters | Foot-Pounds Thread Newton-Meters Foot-Pounds
diameter (Standard (Standard Diameter (Standard (Standard
(mm) Torque) Torque) (mm) Torque) Torque
6 10 [14] 7 [10] 20 385 [450] 290 [335]
7 16 [22] 12 [16] 24 670 [775] 500 [625]
8 23 [32] 17 [24] 27 980 [1105] 730 [825]
10 46 [60] 34 [47] 30 1330 [1470] 990 [1090]
12 80 [125] 60 [75] 33 1790 [1950] 1340 [1450]
14 125 [155] 90 [115] 36 2325 [2515] 1730 [1870]
16 200 [240] 150 [180] 39 3010 [3210] 2240 [2380]
18 275 [330] 205 [245]
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Hydraulic Fitting Torque
Specifications

37 degree JIC, ORS, &0ORB (REV. 10/97)

This chart provides tightening torques for general purpose applications when special torques are not specified on process or
drawing. Assembly torques apply to plated nuts and capscrews assembled without supplemental lubrication (as received

condition). They do not apply if special graphite moly-disulfide or other extreme pressure lubricants are used. When fasteners
are dry (solvent cleaned) add 33% to as received condition torque. Bolt head identification marks indicate grade and may vary
from manufacturer to manufacturer. Thick nuts must be used on grade 8 capscrews. Use value in [ ] if using prevailing torque

nuts.

Hydraulic Fittings Torque Specified
(IN FOOT POUNDS)

Parker® Brand Fittings

Dash Size | 37 Deg. JIC O-ring (ORS) | O-ring boss
-4 11-13 15-17 13-15
-5 75 S [ 21-23
-6 20-22 34-36 25-29
-8 43-47 58-62 40-44
-10 55-65 100-110 58-62
-12 80-90 134-146 75-85
-16 115-125 202-218 109-121
-20 160-180 248-272 213-237
24 185-215 303-327 238-262
-32 250-290 | -eeeeeeeeeeee 310-340

Aeroquip® Brand Fittings

Dash Size | 37 Deg. JIC O-ring (ORS) | O-ring boss
-4 11-12 10-12 14-16
-5 15-16 | - 16-20
-6 18-20 18-20 24-26
-8 38-42 32-35 50-60
-10 57-62 46-50 75-80
-12 79-87 65-70 125-135
14 | e | e 160-180
-16 108-113 92-100 200-220
-20 127-133 125-140 210-280
-24 158-167 150-165 270-360
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General Bendi AC
Troubleshooting Chart

Shown on the following page is a general Bendi AC
troubleshooting chart that will allow the service
technician to diagnose areas of failure, by way of audible,
performance and pump conditions and then proceed to
the proper chapter in this Maintenance Manual for

detailed service.

Condition

Cause

Suggested Repair

AUDIBLE
PROBLEMS

Back up alarm does
not sound.

Faulty alarm module.

Electrical problem-frayed or
broken wires, faulty direction
control switch or electronics.

Continuity check alarm module-replace as
needed.

Check related wire harnesses and connectors
for contact problems, broken wires, etc.

Examine cable assemblies - tight connections.

Wire terminal crimps should be secure and wire
stranding must not be frayed or corroded.

Unusual noise when
truck is in motion.

Rubbing or binding brake pads
in rear wheels (possible frozen
caliper).

Faulty gear box assembly.

Attempt to isolate cause of noise.

Drive truck slowly having another operator
check for the unusual noise.

Step on brakes lightly to see if brakes are
binding or rubbing excessively - repair or
replace.

Replace if defective.

Singing noise.

Insufficient fluid level in gearbox.
Faulty motor bearing.

Check fluid level. Check and add lubricating oil
as needed.

Repair or replace bearing or motor.

Muffled grinding
noise.

Faulty wheel bearings - could be
insufficient fluid or high
pre-stress or excessive play on
bearings.

Damaged planetary step
gearing - could be insufficient
fluid, excessive play in bearing.

Determine if noise is in the front or rear.

Dismount gear box and examine for damage.

Clicking noise during
aturn.

Loose or shifting component.

Try to isolate the area of the noise, then check
for loose parts, misalignment, load shifting, etc.
Check that components are in place and
properly torqued.

Horn does not work.

Faulty horn assembly or push
button.

Blown fuse.

Disconnect horn wires and push button -
continuity test horn with leads connected to
battery power.

Check related wire harnesses and connectors
for contact problems, broken wires, etc.

Examine cable assemblies for tight connections.

Wire terminal crimps should be secure and wire
stranding must not be frayed, pinched or
corroded.

Check fuse.

Check for electrical shorts in wiring or
components.
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Condition

Cause

Suggested Repair

Rubbing noise from
the front wheel.

Faulty wheel bearing or
damaged wheel shaft.

Dismount suspected wheel and examine
bearings and shatft.

Check for foreign material lodged inside wheel
hub - remove and repair and/or replace as
needed.

Scraping noise when
the mast is operated

Out of alignment.
Faulty hydraulic cylinder - lift, tilt
and/or shift.

Realign and shim mast rails accordingly.

Determine which cylinder is bad-rebuild or
replace. (Seal kits are available for repair and
can be ordered from the parts book)

PERFORMANCE
PROBLEMS

NO operation!

Battery disconnected or
insufficient charge.

Emergency STOP (disconnect)

push button is pressed.
Improper start-up sequence.

Blown fuse.

Make sure battery installed is a 48 VDC battery.
Check battery for connection.
Check battery for full charge.

Check push button and if necessary, release
push button.

Place the direction switch in NEUTRAL before
power on.

Remember to wait about ten (10) seconds after
power on to allow diagnostic testing.

Check main power fuses (425 Amp).

Check for electrical short, or electrical
connections.

Poor truck
performance.

Battery undersized.
Undercharged battery.
Excessive electrolyte loss.
Defective battery.

Refer to capacity plate for battery rating and
install battery with proper ratings.

Check/test battery characteristics.
Adjust specific gravity at state of full charge.
Replace battery.

Service brakes do
not stop the truck.

Low fluid level in master cylinder
reservoir.

Worn brake shoes.

Brake pedal linkage adjustment.

Brake shoe contamination.

If low, check for leaking fittings or lines - tighten
and/or replace. Add brake fluid and bleed
brakes if needed.

Also check wheel cylinders for leaks -replace if
needed.

Check brake shoes for wear or defects -always
replace both sides.

Check linkage for loose nuts, broken or stressed
linkage, improper adjustment - repair and
re-adjust.

If the shoes are saturated, they must be
replaced.
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Condition

Cause

Suggested Repair

Spongy or soft
service
brake pedal.

Possible air in brake lines.

Faulty master cylinder.

Faulty wheel cylinders.

Bleed air from brake lines - indicated by bubbles
in fluid during fluid bleed, or when checking the
master fluid reservoir.

Check brake system for loose fittings, cross
threaded fittings and brake cylinders for leaks.
Also check master cylinder reservoir fluid level -
low level can allow air into lines.

Examine the brake lines, wheel calipers and
master cylinder for leaks - repair immediately,
then bleed the brakes.

Also check master cylinder piston for worn
seals.

Remove the master cylinder filler cap and
“slowly” press the brake pedal. A pulse of fluid
should be seen in the cylinder reservoir. If not,
replace the cylinder.

Check wheel cylinders for leaks - rebuild or
replace.

Parking brake does
not hold the truck.

Brake cable system malfunction
or out of adjustment.

Check parking brake linkage for loose nuts,
broken or stressed linkage, improper
adjustment - repair and readjust.

Steering
drifts/wanders or is
erratic.

Low fluid or leaks in power
steering system.

Worn or out-of-adjustment steer
assembly.

Insufficient hydraulic pressure.

Steering potentiometer
misaligned.

Worn, loose wheel bearings.
Air in the hydraulic system.

Check hydraulic fluid level -replenish as
necessary.

Check all related components for seal or fitting
leaks - repair or replace.

Check motion control valve cartridges for
foreign material (these are replaceable
cartridges and will wear out over time).

Failed or weak orbitrol centering spring will
cause the steering to drift - replace accordingly.

Check if steer pinion gear is seated properly on
steer motor.

Make sure the shaft woodruff key, between
steer pinion gear and steer motor is installed
correctly.

Bad steer motor - repair or replace accordingly.
Check hydraulic pressure of steering relief valve
(2,600 psi).

Check steering motor for seal leaks, sticking or
improper adjustment - repair or replace.
Perform dash calibration.

Check wheel bearings - replace as needed.

Check the inlet connections to determine where
air is being drawn into the system.

Tighten loose connections.

Check the minimum drive speed which may be
too slow to prime the pump.

Bleed hydraulic system.
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Condition

Cause

Suggested Repair

Hard steering effortin
one or both
directions.

Vehicle overloaded.

Low hydraulic fluid.
Low flow rate or fluid pressure.

Components in steering linkage
binding or making noise.

Vehicle overloaded. NEVER exceed capacity of
the truck.

Check capacity nameplate for tire specs.
Never exceed vehicle capacity.
Add hydraulic fluid until dipstick shows full.

Check/fill hydraulic oil level, low flow rate or fluid
pressure.

Restriction in fluid return line or line is too small.
Remove line, clean and/or replace line.

Check pump.
Check hydraulic pressure - 2,600 psi.

Check for steering column, orbital, front rotation
bearing noise.

Check steer priority valve. Replace if needed.

Lost motion at the
steering wheel.

Steering wheel loose on column
or stripped.
Air in the hydraulic system.

Check and retorque the steering wheel locking
nut.

Check the inlet connections to determine where
air is being drawn into the system.

Tighten loose connections.

Check the minimum drive speed which may be
too slow to prime the pump.

Bleed hydraulic system

Truck does not turn.

Hydraulic pump not activated.

Check that the hydraulic pump/motor is
activated when the operator is on the seat and
the direction is selected.

Truck moves slowly.

Battery may be too low.

Traction motor encoder error.

Faulty accelerator switch module.

Overheated motor or motor
controller (thermal cutback).
Truck has gone into LOS Mode
(“Loss of Sensor” also known as
“Limp Home Mode”)

Check battery charge state and recharge
battery, if necessary. A discharged battery
reduces effective voltage across the traction
motors and control circuits. Slow travel speeds
and erratic contactor operation may result.
Verify encoder is operational.

Replace accelerator switch module.

If overheating is suspected, turn OFF the truck,
and allow time for the system to cool. While the
truck is cooling, check the following:

Check motor compartment cooling fans to
ensure they are operating and clean.

Look at dash display to check for errors. Record
fault code to determine problem - Refer to
chapter 5 for calibration and programming fault
code definitions.

Truck does not move.

Battery charge state too low.

System fault is present.

Faulty direction control lever.

Faulty accelerator switch assy.
Open armature on traction
motor.

Check battery charge state and recharge
battery if necessary.

Check dash display for fault condition. Refer to
controller troubleshooting if fault is present.

Check that the direction control
forward-neutral-reverse control is functioning
properly.

Repair accelerator switch.

Repair or replace.
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Condition

Cause

Suggested Repair

Creep speed or
acceleration
sluggish.

Control panel system is
improperly adjusted.

Re-adjust the control panel.

Mast does not lift
load.

Attempting to lift a load in excess
of the truck’s capacity.
Faulty lift pot.

Battery charge state may be too
low.
Low hydraulic oil.

Faulty hydraulic control valve.

Insufficient system pressure.

Faulty pump.

Note: If the pump were faulty,
other mast functions would also
be affected.

Blown fuse.

Mechanical damage to mast.

NEVER attempt to lift a load heavier than the
specified rating of the truck.

Replace lift pot.

Check battery charge state and recharge
battery if necessary.

Low levels can cause the cylinder to “cavitate”
and not permit full lift of the mast. Add hydraulic
oil.

Bent or damage plunger, worn internal seals -
repair or replace as needed.

Check hydraulic pressure of system relief
valves. Try re-adjusting the pressure relief
valves. Maximum system pressure must not
exceed 2,800 psi.

Check valves for seal leaks, sticking or
misadjustment.

Repair or replace and/or readjust accordingly.

If problem persists, replace the relief valve
cartridge.

Check settings.
Replace the pump.

Determine which cylinder is leaking or binding -
rebuild or replace. Seal kits are available.

Check lift pump control fuse.

Check mast for damage and signs of improper
adjustment.

Mast lifts slowly - loss
of lift speed.

Attempting to lift a load in excess
of the truck’s capacity.

Faulty lift pot.

Battery charge state may be too
low.

Controller output incorrect.
Insufficient pump or relief valve
pressure setting.

Mechanical damage of the mast.

Hydraulic cylinders leaking.

NEVER attempt to lift a load heavier than the
specified rating of the truck.

Adjust or replace.

Check battery charge state and recharge if
necessary.

Check settings.
Check settings.

Repair or replace.
Repair or replace.
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Condition Cause Suggested Repair
Mast drifts Excessive load - attempting to lift Never exceed truck lift ratings.
downward. loads beyond the capacity of the

truck.

Pressure relief valve
malfunction.

Lift hydraulic cylinders leaking or
binding.

Faulty lift control valve.

Adjust system pressure.

Oil may be bypassing between the spool and
body - repair or replace directional control valve.
The spool is not centering properly or is broken
- repair or replace directional control valve.
Check the Appendix for vendor service
information, where applicable.

Mast does not tilt.

Inoperative tilt directional control
valve.

Faulty switch.

Insufficient pump or relief valve
pressure.

Inadequate lubrication or worn
bearings.

Lower mounting hooks installed
incorrectly.

Restricted or leaking supply
hoses.

Hydraulic cylinder leaking or
binding.

Controller output incorrect.

Repair or replace.

Continuity test switch. Replace if defective.
Check settings and adjust pressure.

Follow recommended maintenance schedule.

Check the Appendix for vendor service
information, where applicable.

Locate restriction or replace hose. Tighten
fittings to seal any leaks.

Shift cylinder is leaking or binding-rebuild or
replace. Seal kits are available for most
cylinders.

Check settings via the 1314 software program.
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Condition Cause Suggested Repair
Intentionally empty
PUMP
PROBLEMS
No hydraulic Pump driven in the wrong Change the drive direction immediately to
pressure. direction of rotation after prevent seizure.
servicing. Correct the pump cartridge ring position for
each direction of rotation.
Check the Appendix for vendor service
information, where applicable.
Disassemble the pump and check the shaft and
. i f .
Coupling or shaft sheared or cartridge for dgmage . .
disengaged. Check all strainers and filters for dirt and sludge
Oil intake line is restricted. - clean or repIaFe.
Fluid viscosity too heavy to pick Completely drain the system.
up prime. Add new filtered oil of the proper viscosity.
Leaking fluid. Cracked or cut hoses, where Replace. NEVER attempt to patch a hose.

applicable.

Loose or faulty hose clamps,
where applicable.

Loose or faulty hydraulic
fittings.

Oil seals deteriorated.

Tighten and/or replace.

Tighten and/or replace. Be careful not to strip
the threads, rendering the fitting defective.

Disassemble the unit and replace
the oil seals.

Pump making noise.

Pump intake partially blocked.

Air leaks at the intake or shaft
seal. (Oil in reservoir would
possibly be foamy.)

Damaged pump/motor
mounting.

Service the hydraulic tank intake strainer.
Check the fluid condition and, if necessary drain
and flush the hydraulic system. Refill with clean
oil.

Check intake lines (hoses and fittings) and
seals for leaks. Repair all leaks.

Repair and/or replace.

Significant loss of
speed under load.

Lack of sufficient oil supply.
Excessive heat source.
High internal pump leakage.
Severely worn or damaged
internal splines.

Check for faulty relief valve and adjust or
replace as required.

Check for and repair worn pump.

Check for correct oil.

Locate excessive heat source (usually a
restriction) in the system and correct the
condition.

Disassemble unit and replace worn rotor set.
Disassemble unit and replace worn rotor set,
drive link and coupling shaft.
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Table provided for general use with this manual.

NOTES:
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Chapter 2

Tires, Brakes and Drivetrain

Floor Plate

While not absolutely necessary for many of the repairs
described in this section, sometimes the removal of the
floor plate can decrease the required downtime needed
for maintenance work. The floor plate removal and
reassembly takes only a few minutes, and for this reason,
it is described early in this chapter.

When instructions are given for repairs in this chapter, it
will automatically be assumed that the floor plate has
been removed.

Floor Plate Removal and Assembly

This panel provides access to the accelerator assembly
which is mounted to the underside of the floor plate. The
master cylinder and service brake pedal and linkage are
mounted within the frame well, easily accessible when
the floor plate has been removed.

1. Thoroughly clean the floor area using a vacuum.

2. Lift up the rubber floor mat, carefully separating it
from the accelerator and brake pedal. (See Figure
2-1)

3. Remove the 5/16"-18 floor plate fasteners.

4. Remove the left floor plate from the truck frame.

5. Carefully lift up the right floor plate a few inches. The
accelerator pedal assembly will still be attached to
the floor plate by the accelerator wiring harness.
Unhook the accelerator harness and lift away the
floor plate.

6. Assemble in reverse procedure.

Accelerator
Module

Figure 2-1 Floor Plate Assembly

04/2010
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TIRES, BRAKES AND DRIVETRAIN

Tire Inspection

/N WARNING

The truck is equipped with tires of a size and
hardness that provide the necessary traction and
still maintain a proper shape to minimize tipping.
To maintain stability and maximum reliability, you
must always replace tires with the type originally
supplied and torqued to specification as listed on
the specification sheet on page 1-17.

IMPORTANT

It is recommended to replace worn follower tires in
pairs. A treaded drive tire must be replaced when the
tread depth is less than 0.0625” (1.6mm) at the
deepest point. Careful driving habits add additional
miles to tire life.

» Check all drive wheel lug nuts after 2 to 5 hours of
operation when new lift trucks begin operation and on
all lift trucks when the drive wheel has been removed
and installed.

» Tighten the nuts in a cross pattern to the correct
torque value of 225 ft. Ibs. (305 Nm). When the nuts
stay tight for eight hours, the interval for checking the
torque can be extended to 200 hours.

Tire
tightening sequence

Figure 2-2 Tire Tightening Sequence

Visual Inspection

1. Inspect the tires for chunking (or chipping),
embedded foreign material (wire, rocks, glass, metal,
etc.), cuts, gouges, undercutting or uneven wear.
Remove any object that will cause damage.

2. Check for loose or missing hardware.

3. Remove any wire strapping or other material that is
wrapped around the inside of wheel.

4. Make sure drive wheel nuts are tight. Tighten the
wheel nuts in a criss-cross pattern to a correct torque
value (225 ft. Ibs (300 Nm)). (See Fig. 2-2)

Chunked Tires or Embedded Objects
IMPORTANT

e Chunking, or chipping is caused by repeatedly
running over objects on a littered floor which can
chip away or produce deep cuts to the rubber
surface of the tire. Embedded objects, such as
glass, metal chips, or nails left in a tire, and truck
overloading cause the same effect.

» Sharp, rapid turns at quick speeds, jack-rabbit
starts and stops and other such bad driving
habits can cause the same kind of damage.

1. Remove any embedded foreign material from the tire
as soon as it is noticed. Also remove torn pieces of
tread.

2. To avoid overloading, always center the payload on
the truck to equalize the load on all tires. Do not
dangle the load on the ends of the forks. Also avoid
fast cornering, which can cause an overload affect.

3. If the tires are chunked bad enough to produce a
bouncy ride, replace them.
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Undercutting and Uneven Wear

IMPORTANT

» Undercutting is caused by continuous overloads,
rapid, sharp turns, operating on slopes, a faulty
drive axle, transporting loads with a high center
of gravity, or transporting off-center loads.

* Uneven tire wear is usually the result of
mechanical defects, such as badly adjusted
brakes, misaligned wheels (misaligned steer
axle), or a faulty drive train.

1. Undercutting causes the rubber to bulge out over the
edge of the steel band, cutting the rubber just above
the base band.

2. Check that the tires remain centered on the wheels to
prevent splitting of the base band and tread
separation.

3. Correct such defects as soon as possible.

Flat-spotting
IMPORTANT

Flat-spotting occurs when:

» Thetruck has been sitting idle for some time after
heavy use and is usually caused by the tires
overheating.

* The truck has standing loads (loads left on the
forks overnight).

» Locking the brakes while traveling in either
direction on grades (slopes), with or without a
load, causing excessive skidding. Polyurethane
tires are extremely susceptible to this type of
abuse.

1. Avoid excessive heat. Where possible, avoid contact
with hot metal or operation for long periods in hot
oven rooms. Excessive heating will break-down the
tire structure. Shields which prevent heat from
striking tires directly will often prolong life.

2. Avoid standing loads. In addition to being unsafe,
solid tires will flat-spot when loads are left standing
on the truck overnight. In extreme cases, a flat spot
develops and the tire bounces with every revolution.

3. |If the tires are flat-spotted bad enough to produce a
bouncy ride, replace them.

4. Do not indulge in stunt driving or horseplay where
excessive hard braking is needed, especially on
grades (slopes).

Extending Tire Life

A few simple measures can help increase tire life and
reduce maintenance (downtime) and cost of operation.

1. Inspecttires regularly and remove embedded objects
when they are found.

2. Check that the tires remain centered on the wheels.

3. Use areplacement tire that meets Landoll's B3/30
new tire specifications.

4. Keep runways clean and maintain floors in good
repair, free from breaks, ruts, cracks and debris.

5. Avoid excessive heat, overloading and standing
loads.

6. Regularly check axle alignment and steering.
7. Avoid sharp turns and quick starts and stops.

8. Avoid oil, grease, gasoline and acid. Wipe these
compounds off as soon as possible.

9. Do not allow hydraulic oil to drip onto the tires.

Replacing the Drive Tire

/N WARNING

Make sure that replacement drive tires are of the
same size and composition as what was
originally supplied by Landoll Corporation. Tire
composition can affect braking, capacity, turning
and operator safety. Landoll Bendi B3/30 tires are
an interference type, meaning the tires are
pressed on and pressed off. The front drive tire
can be replaced individually, but the two follower
tires should be replaced in pairs to maintain
performance and stability.

/\ CAUTION

Replacing pressed-on tires should be done only

by technicians who have been specifically trained
for this procedure and have the specific tools to

perform this job.

1. Park the truck at a level, designated work area.
Lower the forks and chock the wheels.

2. Remove the ignition key and place in a secure area.
3. Perform a Lock Out/Tag Out procedure.

4. Lift the truck so that the tire being replaced is just off
the floor.

5. Remove the lug nuts to replace the front drive tire.

6. Replace tire only with Landoll approved replacement
part.
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7. Press the replacement tire onto hub. The replaced
tire gets pressed off during this procedure. Make
sure the outside of the new tire is flush with the hub.

8. Install tire/hub assembly onto the truck and torque
lug nuts to 225 ft. Ibs. (305 Nm.) in a cross-cross
pattern. (See Figure 2-2).

Disassembling and Inspecting Rear
Wheel Bearings

1. First, review Before You Begin on page 1-1.
2. Lift axle and support wheel so it is free to rotate.

3. If the diameter of the tire is less than 13", Landoll
recommends that the tire be replaced.

4. Remove hub cap, 1-14" hex slot nut, lock washer,
and outer bearing. (See Figure 2-3)

5. Slide hub/wheel assembly from spindle. Remove
inner bearing cone and seal from hub.

6. Clean bearing cones and seal. Clean bearing cups
inside hub.

7. Examine for damage and replace bearing if needed.

8. Replace bearing cones if cones are cracked or pitted.

9. Replace seal if worn or damaged.

You should pre-pack the bearings with grease before
replacing. Bearing components get replaced as a set.

Replacing the Braking Tires

Rear braking tires must be replaced in pairs, but do this
procedure one tire at a time. Replacement braking tires
must have same size and composition as factory tires.

/\ CAUTION

Replacing pressed-on tires should be done only

by technicians who have been specifically trained
for this procedure and have the specific tools to

perform this job.

1. Follow steps 1-3 on “Replacing the Drive Tire” on
page 2-3.

2. Continue with steps 2-9 on “Disassembling and
Inspecting Rear Wheel Bearings” on page 2-4.

3. Press the replacement tire onto the hub. The
replaced braking tires gets pressed off as the new
tire gets pressed on. Make sure the outside of the
new tire is flush with the hub.

4. Continue with all steps of “Assembling Rear Wheel
Bearings” on page 2-4.

Assembling Rear Wheel Bearings

1. If bearing cups are replaced, clean hub and press
new bearing cups into hub. (See Figure 2-3).

2. Pack wheel bearings with grease.

3. Place outside face of wheel down on bench. Insert
inner bearing and carefully drive seal in until flush
with hub.

4. Carefully slide hub, bearing, and seal assembly onto
spindle.

IMPORTANT

Avoid damaging the grease seal. A damaged seal
must be replaced.

5. Put a moderate amount of wheel bearing grease in
the hub cavity area between the inner and outer
bearing space.

6. Insert the outer bearing cone and washer. Tighten
hex slot nut against spindle washer by hand.

7. Adjust bearing preload by slowly rotating hub while
tightening hex slot nut until resistance is felt.
(Approximately 75 ft./Ibs) Back nut off 1/16 of a turn
or until a notch aligns with the lock nut tab.

8. Readjust if the wheel does not rotate smoothly.

9. Using a small hammer, lock the hex slot nut in place
by tapping a tab from the lock washer down into the
slot on the hex slot nut.

10. Apply a thin layer of grease to the hub cap o-ring and
press hub cap into hub.

Figure 2-3 Rear Wheel Bearing Assembly

2-4
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Brake System

The drum brakes are self-adjusting and should require no
maintenance after the initial technician setup. Typical
brake assembly illustration shown on top of page 2-7 for
reference.

IMPORTANT

» Safety must always be paramount when working
on brake system components.

» Parts that are not in perfect working condition
should not be used. It is recommended to only
use genuine Landoll parts.

* Whenever servicing a brake component, it is
recommended to service both sides of the truck
to ensure that both sides have equal braking and
to prevent premature wear and uneven braking
action.

e If you are unsure about a procedure, seek
professional help.

* Wear eye protection. If brake fluid comes in
contact with eyes, immediately rinse with water
and seed medical attention.

» Use only DOT #3 brake fluid. Brake fluid will
damage paint. Cover all body parts and be
careful not to spill brake fluid during brake
maintenance.

» Do not use petroleum based solvents to clean
brake parts. Use only brake cleaner or denatured
alcohol.

» Do not used compressed air to blow particles
from the brake assembly.

» Make sure you strictly adhere to all clearances
and torque specifications.

* When you are finished working on the brakes,
test them carefully under controlled areas before
releasing truck for operation.

» If the contact surfaces of the drums show cracks,
score marks, deep grooves, araised lip on the
outer edge, or signs of overheating or warping,
the drum must be replaced.

» If aproblem is suspected, do not release or drive
the truck until the problem is corrected.

Brake System Service

Braking of the Bendi B3/30 AC truck is accomplished by
using the drive motor for restraining the truck, or by
putting pressure on the brake pedal. When the
accelerator pedal is released, the moving motion of the
truck is restrained by the drive motor in both the forward
and reverse direction. Stopping the truck can also be
done by the normal pressing of the brake pedal.

Check Service Drum Brakes

* The service brakes are hydraulically-actuated
drum brakes, similar to an automotive drum
brake system. The brake drums are installed on
the two rear wheels only.

 Thebrakes should be checked every 200 hours of
operation. Normal brake shoes can last 3,000
hours of operation, but that figure can vary
widely as determined by the operator and driving
conditions. If you are near or beyond this time
frame, you must thoroughly inspect the brakes.

* New brake shoes are approximately 0.265” (6.7
mm) thick. Replace them when the shoe
thickness is 0.0625” (1.588 mm) or less.

A few indications of possible brake shoe replacement
are:

» Excess travel of the service brake pedal.

e The truck pulling to one side when the brakes are
applied.

» Squealing or grinding is heard when brakes are
applied.

« Drive the truck at creep speed and apply brakes
lightly, to determine if brakes pads are contacting the
drum. You should feel pedal resistance as the shoes
contact the drum.

 If any of the above occurs during brake inspection,
see “Checking/Changing Brake Shoes,” beginning on
page 2-6.
The service brake pedal must also have about 1/2” (12.7
mm) of the travel remaining when the brakes are fully
applied. If less than 1/2” (12.7 mm) is available, adjust or
check the shoes for wear and replace as needed.
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Checking/Changing Brake Shoes

The brakes are located in the rear drum/wheel assembly
and are attached to a backing plate. Typical brake
assembly illustration shown on top of page 2-7 for
reference.

1. First, review Before You Begin on page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and secure key in a safe place.

3. Perform a Lock Out/Tag Out procedure.

4. Place blocks in front of and behind all other wheels
not being serviced.

5. Raise and block the side of the truck being serviced.

6. Remove the hub cap and o-ring.

7. Lift lock washer tang, and remove the lock nut.

8. Remove the integrated brake drum/wheel assembly.

If the wheel will not come off, make sure the parking
brake is completely released. In extreme cases of wear,
the brake shoes must be fully returned (retracted) before
the wheel can be removed. Brake fluid will damage paint.
Have a container and shop rags handy to soak up any
spilled brake fluid. Cover all body parts and be careful not
to spill fluid during this procedure.

/N WARNING

Do not use forced air to clean brake parts.

9. Check the inside contact surfaces of the drums for
cracks, score marks, deep grooves, a raised lip on
the outer edge, and signs of overheating. If the
drums show blue spots, indicating overheated areas,
the drum must be replaced. Also, look for surface
glazing, grease or brake fluid on the shoe contact
surfaces. Grease and brake fluid can be removed
from metal surfaces, but if the shoes are
contaminated, they must be replaced. Surface
glazing, which is a glossy, highly polished finish, can
be removed with medium grit emery cloth. (100-120
grit)

10. Before removing the internal brake components,
wash (spray) them with brake cleaner and allow to
dry. Position a container under the brake assembly to
catch the excess residue.

11. Pull or press to release the star wheel adjuster
latches and turn the star wheel to retract both the
front and rear brake shoes.

12. Loosen one clamp hold-down screw and remove the
other screw to allow the clamp to drop down making
it easier to remove the front and rear return springs.

13. Unhook and remove both return springs.

14. Press in on the hold-down spring and pop it to one
side (opposite of where hook is attached) to free the
spring hook from the rear of the brake backing plate.
This will require some force to compress the spring to
pop it free.

15. Remove both hold down screws and the hold down
clamp. Carefully separate the front and rear shoes
from the wheel cylinder and parking brake lever
assembly.

16. Clean the area and check the wheel cylinder for
leaks. Pull back on the bottom portion of the rubber
boot on both sides of the cylinder. If it is not dry, see
“Repairing Brake Wheel Cylinders,” page 2-7.

Check the brake lines for cracking, splits, or any apparent
weakness - replace as needed.

17. SPARINGLY lubricate the brake shoe contact areas
of the backing plate with high temperature grease.
Install the new brake shoes and install the brake
drum (two outer hex head screws and hardware). Do
not allow any grease to come on contact with braking
area of the shoe. Torque the screws to specifications
shown on page 1-18 on the “General Torque
Specification” chart.

18. Install the new brake shoes by following the above
instruction in reverse order. Be sure that all springs
are properly hooked at both ends and that they
hold-down clamp screws are tight.

19. Wiggle the brake assembly to ensure that the shoes
are centered on the backing plate.

20. Reinstall components in reverse order. (See
“Assembling Rear Wheel Bearings” on page 2-4)

21. Bleed the brakes. (See page 2-14)

22. Pump the brakes several times to seat the new brake
shoes.

Make a few normal stops in forward and reverse to allow
the brakes to further seat themselves. DO NOT lock the
brakes which could cause flat spots.

2-6
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Typical Bendi B3/30 Drum
Brake Assembly

Repairing Brake Wheel Cylinders

The wheel cylinder, if it freezes-up or shows signs of
leakage, must be replaced before returning the truck to

operation.

1. Set the key switch of OFF and place the key in a
secure place.

2. Initiate a Lock Out/Tag Out procedure.

3. Raise the side of the truck being serviced.

4. Remove the wheel. (See “Replacing Brake Drum
Assemblies”, page 2-8)

5. Remove the brake shoes. (See “Changing Brake
Shoes”, on page 2-6)

6. Using a flare-nut wrench, disconnect the brake fluid
inlet line from the wheel cylinder. Have shop rags
handy to soak up any spilled fluid. (See Figure 2-4)

7. Do not pull the brake line away from the cylinder.
Plug the end to reduce fluid loss and contamination.

8. Remove the two bolts holding the cylinder to the

backing plate.

10.

11.
12.

&
“

o
a7

o o

Install the new cylinder and tighten fasteners to the
specified torque as shown in “General Torque
Specifications” on page 1-18.

Connect the brake inlet line and install the brake
shoe assembly and drum. To avoid stripping the
brass threads, do not overtighten the brake line
fittings. (See “Changing Brake Shoes,” on page 2-6)
Reinstall the components in reverse order.

Bleed the brakes. (See “Bleeding Brakes” on page
2-14)

When replacing a brake assembly, a wheel cylinder or a
master cylinder, it is advisable to purge the entire brake
system of old, possibly contaminated fluid.
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Figure 2-4 Wheel Cylinder Repair

Hydraulic Brake Drums

Whenever servicing and/or replacing a brake drum
assembly, you must service both sides of the truck to
prevent premature wear and uneven braking action. The
drum and the wheel is an integrated assembly.

Measure Brake Drum Diameter

Repeat steps 1 through 8 of preceding section
“Checking/Changing Brake Shoes”, beginning on page
2-6.

Check the drums for scoring, cracks, deep grooves, a
raised lip on the outer edge, signs of overheating, out of
round or other damage.

Drum diameter measurements may be checked with the
drum removed from the truck. Using a brake drum gauge,
measure the diameter at four or more points on the drum
and make sure all measurements are taken at the same
distance in from the outer edge of the drum.

Thickness variations of more then 0.005” (0.13 mm) can
cause pedal pulsation and/or vibration when applying the
brakes. A drum that does not meet these specifications
must be turned or replaced.

Replacing Brake Drum Assemblies

1. Repeat Steps 1 through 9 of preceding section
“Checking/Changing Brake Shoes”, beginning on
page 2-6.

2. Check the brake lines for cracks, splits or any
apparent weaknesses. Replace as needed.

3. Loosen the locknut and hardware from the spindle.
DO NOT remove the nut from the assembly at this
time.

4. Rock the drum back and forth while gently pulling on
the drum.

5. If needed, using the rubber mallet (dead-blow
hammer), hit the drum on the opposite side, driving it
towards the loosened nut.

6. Repeatedly hit the drum evenly in a circular motion
until it pops free, then remove the nut.

7. Remove the drum and tire assembly.

When handling the new drum, protect the finish surfaces
from damage, such as nicks, deep scratches, dents from
dropping, corrosion, etc. Damage to the braking surfaces
renders the brake drum defective. The tire must be
pressed on the new drum before assembly.

8. Install the new drum and tire assembly to the spindle,
being careful not to damage the grease seal during
assembly. Make sure the spindle is clean and free of
dirt and grease and then install.

9. Adjust bearing preload by slowly rotating hub while
tightening hex slot nut until resistance is felt.
(Approximately 75 ft./Ibs) Back nut off 1/16 of a turn
or until a notch aligns with the lock nut tab.

10. Reassemble in reverse order.

11. Repeat Steps 20 through 23 of preceding section
“Checking/Changing Brake Shoes,” beginning on
page 2-6

2-8
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Parking Brake Assembly

» The parking brake assembly includes:
» Parking Brake Lever

» Parking Brake Switch

» Parking Brake Cable

» Parking Brake Assembly

Parking Brake Lever

The amount of travel of the parking brake lever should
allow the lever to move from the released position to the
brake position, having the brake fully applied before
handle travel is at its maximum.

Checking Parking Brake Adjustment

/\ CAUTION

Make sure you are wearing work gloves. Before
reaching in to turn the wheel, make sure the truck
has sat idle long enough to cool. Various parts
can get extremely hot during operation.

Adjusting the parking brake lever too tight will
overheat the brake shoes and cause premature
wear or overheat the brake drums, causing
premature failure.

1. Set the key switch to OFF, remove the key from the
key switch and disconnect the battery.

2. Block the front wheel and the left wheel.

3. Raise and block the right side of the truck until the
right braking tire clears the floor by no more than 1”
(25.4 mm).

4. While sitting on the seat, pull on the parking brake
lever as far as possible using moderate force. The
lever should apply pressure on the right drum before
the handle moves to the rear most position. When
the parking brake is applied, the right wheel should
not turn when attempting to turn by hand.

5. Release the parking brake by pushing the button as

the lever is pulled toward you. Then allow the handle
to move toward the front of the truck.

6. To adjust, loosen the Allen head adjustment setscrew
located on the park brake lever. Turning the lever
clockwise tightens the setting; counterclockwise
loosens the setting. After adjustment, tighten Allen
head adjustment setscrew.

IMPORTANT

DO NOT OVERTIGHTEN. You will separate the cable
from the clevis ends.

7. Apply and release the parking brake five or six times
to stretch (seat) the cable, then double check your
adjustment.

8. If this fails to properly adjust the park brake, see
“Adjusting Parking Brake Cable”, page 2-10.

Replacing Parking Brake Lever

Assembly

1. First, review “General Maintenance Instructions,” on
page 1-1.

2. Set the key switch to OFF, then remove the key from
the key switch and place in a secure area.

3. Perform a Lock Out/Tag Out and disconnect the
battery.

4. Make sure all the other wheels are securely blocked
so that the truck cannot move.

5. Remove the battery.
6. Remove floor plates.

The parking brake lever assembly is located to the left of
the hydraulic control valves & to the right of the operator.

7. Disconnect the clevis end brake cable.
8. Replace with new parking brake lever assembly.

9. Remove brake linkage and brake switch cam from
old lever assembly and install on the new lever.

10. Reassemble in reverse order.

11. Adjust park brake. (See “Checking Parking Brake
Adjustment” on page 2-9)
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Parking Brake Switch

The parking brake switch electrically disables the truck
from driving when applied and is located on the park
brake handle assembly.

Checking Parking Brake Switch

1. Set the key switch to OFF, remove the key from the
key switch and store the key in a secure area.

2. Disconnect the battery.

Make sure all the wheels are securely blocked so that
the truck cannot move.

Remove the hydraulic control valve cover.
Remove the floor plates.

Disconnect e-brake cutout switch connector.
Connect the ohm meter leads to the switch wires.

The meter should show less than 1 ohm.

8. Slowly pull back on the brake lever. The meter should
not indicate continuity, indicating the switch is
released before the lever reaches its full locking
position.

IMPORTANT

If the meter indicates continuity when the switch in
not activated, it is defective and requires
replacement. (See “Replacing Parking Brake Switch”
on page 2-10).

9. Disconnect the ohm meter.

10. Reassemble in reverse order.

w

N o o ks

Replacing Parking Brake Switch

1. Review “Before You Begin,” on page 1-1.

2. Set key to OFF, remove the key from the key switch
and store in a secure area.

Apply the parking brake and disconnect the battery.
Perform a Lock Out/Tag Out procedure.
Make sure wheels are blocked.

Remove the floor plates and control valve cover to
expose the parking brake components.

7. Disconnect the switch at the Deutsch connector and
remove the two screws holding the switch to the
frame.

8. Install the new switch in reverse order.
9. Connect the switch at the connector.

o 0k~ w

A plunger within the handle activates the switch and has
no adjustment. It is always activated in the resting
position.

To check the operation of this switch:
1. Start the truck and release the parking brake.

2. Set the control lever to FORWARD and very slowly
increase motor speed.

3. As the truck is moving forward at slow speed, slowly
pull up on the brake lever.

4. The truck must immediately slow to a STOP.

5. If the truck continues moving forward, recheck the
setting and operation of the switch.

Replacing the Parking Brake Cable

1. First, review “General Maintenance Instruction,” on
page 1-2.

2. Set the key switch to OFF, remove the key from the
key switch and place in a secure area.

3. Disconnect the battery.

4. Perform a Lock Out/Tag Out procedure.

5. Make sure all the other wheels are securely blocked
so that the truck cannot move.

6. Remove the hydraulic valve cover to expose the
parking brake mechanism.

7. Remove the floor plates.

8. Atthe park lever, pull the pin that connects the cable
to the park brake linkage and remove old cable.

9. Remove the cable from the truck noting how the
cable is positioned.

10. Route the new cable from the parking brake lever to

the rear drum brake assembly in the same manner
as the original cable, then connect both ends.

11. Adjust the parking brake cable - see “Adjusting
Parking Brake Cable,” page 2-10.

12. Reassemble in reverse order.

NOTICE

DO NOT release or operate the truck if you are in
doubt about the effectiveness of the parking brake
system. Contact your Landoll service representative
for assistance.
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Parking Brake Assembly

The parking brake assembly is used for holding the
forklift in place while unattended,; it is activated by pulling
the park brake lever.

Adjusting Parking Brake Cable
1. First, review “Before You Begin,” page 1-2.

2. Set the key switch to OFF, remove the key from the
key switch and disconnect the battery.

3. Make sure all the other wheels are securely blocked
so that the truck cannot move.

Remove the floor plates.
Loosen adjustment bolt jam nut.
Remove emergency brake yoke pin.

Turn emergency brake yoke to adjust desired brake
cable tension.

8. Replace yoke pin nut and tighten.

N o ok

IMPORTANT

The adjustment should be set that so when the park
brake lever is screwed all the way out (completely
counterclockwise) and the lever is pulled to its full
vertical position, the parking brake holds the wheel
as stated in the section “Checking Parking Brake
Adjustment”, on page 2-9.

9. Tighten adjustment bolt jam nut.
10. Reassemble in reverse order.

IMPORTANT

The parking brake cable assembly and bracket will
be loose when hardware is removed. Remove the
parking brake assembly carefully so that the actuator
pins, yoke, and parking brake springs do not fall out.

Figure 2-5 Brake Pot and Switch

Brake Pedal Assembly

The two piece floor plate gets removed to provide access
to the brake pedal and accelerator pedal which is
mounted to the underside of the floor plate. The master
cylinder and service brake pedal and linkage are
mounted within the frame well.

Brake Pedal

The service brake pedal has about 1" maximum free-play
before any pressure is applied to the brakes, (or before
the pedal moves the master cylinder plunger).

The pedal also has a maximum range of travel of up to
only 0.500” (12.7 mm) before it contacts the positive stop
hex screw, and includes a brake light switch that
energizes the brake STOP lights, where applicable, and
has a switch for disengaging traction drive. The brake
light/accelerator switch is factory set to trip just as the
brake pedal begins its downward stroke.
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Service Brake Linkage

The linkage between the brake pedal and the master
cylinder is non-adjustable.

Some other areas that can affect the braking system
include:

* Low fluid level in the master cylinder reservoir.
» Air or leaks in the system.
» Worn brake shoes (See “Checking/Changing Brake
Shoes,” on page 2-6).
Any of these conditions can affect pedal free-play.
Proceed to the appropriate heading for repairs.

Service Brake Switch

Brake Light/Accelerator Switch Adjustment
1. First, review “Before You Begin,” page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and put it in a secure place.

3. Disconnect the battery and perform a
Lockout/Tagout.

4. Slightly loosen both brake switch hex head screws
(See Figure 2 -5).

5. Disconnect the wiring harness and connect an Ohm
meter to the connectors of the switch that is being
tested.

6. Slowly push down on the brake pedal. Before you
feel pedal resistance, the meter must read one of the
following:

» The meter must not indicate continuity with the pedal
fully released for brake lights (2 black wires).

» The meter must indicate continuity <1 Ohm with
pedal fully released for brake switch (2 green wires).

7. The switch can be adjusted forward or rearward to
achieve proper actuation of the switches as the brake
pedal is depressed.

8. Carefully torque the screws (8 to 10 ft. Ibs.; 11-14
Nm) to secure the switch without moving the setting,
then release the brake pedal to verify the setting.

9. Disconnect the ohm meter and reconnect the wiring
harness.

10. Connect the battery and start the truck.

11. Depress the brake pedal and verify that the brake
lights (if equipped) operate and travel of the truck is
interrupted when the brake pedal id depressed =>.5
inches.

Replacing the linear pot

To replace the linear pot, disconnect the wiring harness
to the assembly and remove the 2 bolts holding the
assembly into position and replace the assembly.
Calibration is required through the dashboard calibration
procedure. See calibration procedures starting on page
5-2.

Service Brake Switch Replacement
1. First, review “Before You Begin,” page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and place in a secure area.

3. Perform Lock Out/Tag Out procedure.

4. Disconnect the battery, block the wheels and engage
the parking brake.

5. Remove floor plates (See “Floor Plate Removal,’
page 2-1).

6. Unscrew and remove the switch assembly from the
brake pedal frame and install the new switch. (See
Figure 2-5)

7. To set the switch, see “Brake Light/Accelerator
Switch Adjustment,” on page 2-11.

Master Cylinder

Replacing Master Cylinder

1. First, review “Before You Begin,” page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and put in a secure place.

3. Apply the parking brake, disconnect the battery and
block the wheels.

4. Remove the master cylinder fill cap and rubber
diaphragm by loosening the two round head screws.

Note: Siphon out as much fluid as possible. Install and
tighten the fill cap and diaphragm before removing the
cylinder.

5. Place rags under the brake line connections. Have a
plastic cap or bag handy to cover the end of the line
to limit fluid spillage.

IMPORTANT

Brake fluid will damage paint. Cover truck body parts
and be careful not to spill fluid during this procedure.

6. Using a flare-nut wrench, disconnect the brake fluid
line at the rear of the cylinder.

F-560-0410 Edition



TIRES, BRAKES AND DRIVETRAIN

Flare-nut wrenches should be used to prevent rounding
off the corners of the brake line fitting.

7. Carefully pull the brake line away from the cylinder.
Seal or plug the brake line and master cylinder port
to prevent fluid loss and/or contamination.

8. Disassemble the yoke from the master cylinder crank
plate (one 5/16-18 screw and hardware).

9. Remove the two master cylinder mounting bolts and
remove the cylinder from the truck.

10. Remove the reservoir cap and discard any fluid
remaining in the reservoir.

11. Mark the push rod lock nut setting, then remove the
yoke and lock nut from the old cylinder and install it to
the new cylinder, maintaining the same lock nut
setting.

The push rod lock nut should be installed so that when
the pedal is completely retracted, the yoke to the master
cylinder crank plate hardware is loose, when it is
completely assembled.

Whenever the master cylinder is removed and/or
replaced, the hydraulic brake system must be bled. (See
“Bench Bleed the Master Cylinder,” on page 2-13).

12. Install the new master cylinder in reverse order.

IMPORTANT

Brake fluid will damage paint. Wipe up any spilled
fluid immediately, then flush the area with clean
water.

Since high pressure is not involved in the bench bleed
procedure, your finger can be used to plug the cylinder
hole and prevent the intake of air. Wash hands after this
procedure or wear protective latex glove. Kits to aid in the
bench-bleeding of master cylinders are also available at
your local auto parts store.

Bench Bleed the Master Cylinder

1. Support the cylinder in a vise while allowing you to
push the internal piston with the push rod (See
Figure 2-6).

2. Fill the cylinder with DOT 3 brake fluid.

3. Slowly push in on the rubber boot and cylinder
plunger (push rod) assembly to force air from the
cylinder, then hold the push rod in (See Figure 2-6).

4. Press your finger tightly over the outlet port to
prevent air from being drawn back into the cylinder
when you release the push rod. Wait several seconds
to allow fluid to be drawn from the reservoir to the
cylinder bore, then repeat this step. When you push
the rod in again, it will force your finger from the
master cylinder outlet port to expel any trapped air.
Place rags underneath to soak up any fluid loss.

5. When only brake fluid is expelled, hold the push rod
in and seal the master cylinder outlet port with an
appropriate threaded plug or plastic cap, then
release pressure on the push rod.

6. Fill the master cylinder reservoir and install the filler
cap and gasket.

MASTER CYLINDER

PUSH ROD
PLUNGER AND
> RUBBER
GROMMET
CYLINDER INLET
PORT

Figure 2-6 Bench Bleeding the Master Cylinder

Check Master Cylinder Fluid Level

The master cylinder is located below the driver’'s
compartment floor plate.

1. Remove the left floor plate (See page 2-1).

2. First clean the reservoir cap to avoid fluid
contamination, then remove the fill cap and rubber
gasket (See Figure 2-6).

3. Additional fluid is needed when the fluid level is
below the FULL line stamped in the master cylinder
housing body.

4. Add fluid as needed. DO NOT OVER FILL. Use only
DOT3 brake fluid from a clean, sealed source.

5. Reinstall the reservoir fill cap and rubber gasket.
Tighten only enough to provide a leak-proof seal.

6. Note: Do not overtighten. This could crimp, split, or
damage the seal.
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Bleeding Brakes

Bleeding the brake system is necessary to remove any
air that is trapped when replacing brake lines, brake
calipers or the master cylinder. To avoid extensive
damage to the system, use only DOT 3 brake fluid.

/\ CAUTION

Wear eye protection. If brake fluid comes in contact
with your eyes, immediately rinse them with water
and seek medical attention.

Check the fluid level often during the bleeding operation
and add fluid as needed to prevent the level from falling

low enough to allow air bubbles into the master cylinder.
Use only new DOT 3 brake fluid from a sealed container.
NEVER use old or used brake fluid. It contains moisture
which will deteriorate the brake system components.

IMPORTANT

Itis necessary to bleed both wheels if air has entered
the system. Air in the brake system can be caused by
low fluid level or if a brake line has been leaking or
disconnected. If the brake pedal feels spongy when
pressed and travels almost to the mechanical stop
but regains height when pumped, air has entered the
system. The system must be bled. If no fittings were
recently opened for service, check for leaks that
would have allowed air into the system and repair
leaks before attempting to bleed the system. DO NOT
allow fluid to go inside of the brake drum and onto
the brake pad. It will contaminate the brake shoes
and cause failure.

Have an assistant available, as well as a supply of brake
fluid, an empty container, a length of 3/16” (4.763 mm)
clear plastic or vinyl tubing to fit over the cylinder bleeder

fitting and a six point wrench to open and close the fitting.

1. First, review “Before You Begin,” page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and put in a secure place.

3. Apply the parking brake, perform a Lock Out/Tag Out
procedure and disconnect the battery.

4. Block the wheels so that the truck can’t move.

5. Start with the right wheel (the wheel farthest from the
master cylinder).

6. Loosen the bleeder fitting slightly, then tighten it
where it is snug but can be loosened quickly and
easily.

7. Fitalength of tubing over the bleed screw and
immerse the other end in the container of new brake
fluid. Check that the tubing fits tightly over the
bleeder fitting. (See Figure 2-7)

8. Check fluid level in the master cylinder. Fill before
you begin.

9. Have someone slowly press on the brake pedal
several times to build pressure in the system, then
hold the pedal down.

IMPORTANT

Be careful when handling bleeder screws. Rust may
cause the fitting to break. Spray the fitting with
penetrating oil before attempting to loosen. Use a
6-sided wrench or socket instead of a 12-sided.

10. Loosen the cylinder bleed screw until fluid starts to
flow. Watch for air bubbles at the immersed end of
the tube.

11. When the brake pedal bottoms, tighten the bleed
screw, then release the pedal. DO NOT release
pressure on the pedal until the bleed screw is
tightened.

12. Repeat Steps 8 through 11 as many times as needed
until the fluid draining in the container is free of air
bubbles.

13. Fill the master cylinder fluid level and add as needed
before bleeding the other side.

14. Check the operation of the brakes. The pedal should
feel solid when depressed, with no softness. If
necessary, repeat this procedure.

Figure 2-7 Bleeding Brakes
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Service Brake Pedal Assembly

The service brake assembly (brake pedal) includes the
mechanical brake pedal assembly, containing a pivot
bushing. The only normal repair items are the switch, the
pivot bushing, linear brake potentiometer, or the brake
return spring.

Replacing Any Other Hydraulic Brake
Component
1. First, review “Before You Begin,” on page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and place in a secure area.

3. Perform Lock Out/Tag Out procedure and disconnect
the battery.

4. Apply the parking brake.

5. Make sure all the other wheels are securely blocked
so that the truck cannot move.

6. Remove covers as needed.
7. Replace the damaged component.

Traction Motor, and Gear Box

This section explains front tire/gearbox maintenance.

Removing the Drive Wheel

1. Review “Before You Begin” on page 1-1.

2. Set the key to OFF, remove the key and place in a
secure area.

Apply the parking brake.

Disconnect the battery.

Perform a Lock Out/Tag Out as required.

Block both rear wheels so the truck cannot move.

Lift and support the truck so that the drive wheel is
clear of the floor by about an inch.

8. Remove the lug nuts.
9. Using adequate support, remove the drive wheel.

Wheel and tire combination weigh over 200 Ibs. (90.7 kg)

10. When installing the new wheel, tighten the lug nuts to
225 ft. Ibs. (305 Nm) in a staggered order. (See
Figure 2-2)

N o gk~

Checking Drive Wheel Gearbox

1. First, review Before You Begin on page 1-1.

2. With the front tire raised and supported, spin the
drive wheel and check for noise, rolling resistance
and free play.

3. Rock the wheel in and out on the gearbox. If there is
any noticeable movement, the gearbox must be
checked or replaced.

There are no user serviceable parts for the gearbox
assembly. The unit must be replaced as a whole.

Servicing the Drive Train Assembly

/\ WARNING

Perform service only in a well-ventilated area. Do
not breathe vapors. Wear protective goggles,
aprons and gloves. Avoid contact with skin, eyes
and clothes. Keep away from heat and flame.
Failure to observe these precautions may result
in death or injury. If you become dizzy, get fresh
air and medical help immediately. If solvent
contacts your eyes, immediately treat in
accordance with the manufacturer’s
recommendations on the container.

Do not mix different types of lubricants. Always
read the label affixed to the fluid container for all
safety information before use.

1. Position the truck on a flat surface, set the parking
brake and block the wheels to prevent movement.

2. Set the key switch to OFF, remove the key from the
key switch and place in a secure area.

3. Disconnect the battery.

4. Raise the front wheel of the vehicle. Use jack stands,
or a suitable supporting device, to support vehicle to
allow the drive tire to rotate.

5. Remove wheel from unit being serviced.

6. Thoroughly clean the area around the fill and
drain/level plugs.

IMPORTANT

Always place an appropriate support stand under the
truck if it is being lifted. Lower the truck to the stand,
having both the lifting device and stand supporting
the weight of the truck.
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A\ DANGER

Getting under a truck when it is lifted or jacked is
dangerous and could cause serious injury or
death. NEVER go under a truck that is supported
only by a jack.

7. Todrain, turn the gear box so that one of the drain
plugs is at the lowest point. If rotating the gear box
proves difficult, brace a 2" x 4” (5cm x 10cm)
between the wheel studs and rotate. See Figure 2-8.

8. Place a drain pan capable of storing up to 32 ounces
(2.0 liter) of fluid under the drain plug.

9. Using a 4 mm Allen key, unscrew the drain/level
(position A) and fill (position B) plugs.

10. Drain the fluid completely into the drain pan.

4mm HEX SOCKET

FILL PLUG
B
5mm HEX
SOCKET
BOLT
O (o)
5mm HEX
@0 © SOCKET BOLT
O (@)
A 4mm HEX
- | S SOCKET
[( pr— = ]] DRAIN/LEVEL
\ 4 PLUG

/\ CAUTION

Figure 2-8 Servicing the Gear Box

If truck has just been in operation for a period of
time the oil could be very hot. Use special gloves
and/or allow the truck to cool before changing the
oil. It is best to drain fluid while the unit is warm,
but not HOT! Never drain oil into sewer lines.

11. Once the fluid has been drained, replace the
drain/level plug in position A.

12. Wash the interior of the gear box with a suitable
cleaning liquid as recommended by the lubricant
manufacturer.

» Put liquid into the gear box through the fill plug and
replace the fill plug.

* Run the gear box for a few minutes at a high speed.

» Drain the cleaning liquid from the gear box in the
same way as described for draining the oil.

» Clean any contaminants from the magnetic trap and
O-ring seal on the plugs.

13. To fill the gear box, turn until the drain/level hole in
position A is about 15° below the horizontal center
line of the gear box. (See Figure 2-9)

14. Fill the gear box with synthetic gear lube through
position B until fluid flows out from position A. Fluid
capacity is approximately 1 pint(16 0z.). (See
“Lubrication Specifications” on page 1-17)

+ DO NOT OVERFILL.
15. Install both plugs. Tighten to 25 ft. Ibs. (34 Nm).

16. Wipe off any oil spillage on outside of the gear box.

5mm HEX
SOCKET BOLT

4mm HEX
SOCKET
FILL

PLUG

4mm HEX SOCKET
DRAIN/LEVEL PLUG

Figure 2-9 Refilling the Gear Box
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Gearbox Replacement

To repair and/or replace the traction motors:

1.
2.

10.

11.

Review “Before You Begin” on page 1-1.

Set the key switch to OFF and remove the key from
the key switch and place in a secure area.

Disconnect the battery.
Perform a LockOut/TagOut procedure.

Support the unit as the mounting screws are
removed.

Remove the eight M16-2 X 30 hex socket screws and
hardware holding the gear box to the truck frame.

Evenly support the gear box and allow the shaft to
slide free from the motor.

Place the gear box on a sturdy work bench. Use
wood blocks balance and support the assembly while
on the work bench.

Reassemble the gear box to the truck by following
the preceding steps in reverse order.

Fill the gear box with synthetic gear lube through
position B until fluid flows out from position A. Fluid
capacity is approximately 1 pint(16 0z.). (See
“Lubrication Specifications” on page 1-17) DO NOT
OVERFILL!

Tighten and torque the M16-2 X 30 screws. (See
General Torque Tables on page 1-18)

Figure 2-10 Gear Box Cover Removal

Traction Drive Motor Service

1.

N

Repeat steps 1-8 in “Gearbox Replacement” on page
2-17.

Support the unit as the mounting bolts are removed.

Remove the twelve 1/2-20 X 2 hex socket screws and
hardware holding the motor to the motor mount
weldment.

With the motor supported, rotate the motor to align
the electrical connecting terminals to the slots
machined in the motor mount weldment.

Slide the motor out far enough to install a second
strap around the motor. This strap is to support the
motor from outside the truck frame.

Place the assembly on a sturdy work bench. Use
wood planks to balance and support the assembly
while on the workbench.

Assemble the new motor by following the preceding
steps in reverse.

Tighten and torque the screws. (See torque
specifications on page 1-18)

Figure 2-11 Tire, Gear Box and Motor Exploded View
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Accelerator Pedal

Replacing Accelerator Module

1. First, review “Before You Begin,” page 1-1.

NOTE 2. Set the key switch to OFF, remove the key from the
The accelerator assembly consists of the linear key switch and put it in a secure area.
potentiometer, harness, and accelerator pedal. 3. Apply the parking brake, perform a Lock Out/Tag Out

procedure, disconnect the battery and block all
wheels.
4. Remove the floor plates (See “Floor Plate Removal”,
Adjusting Accelerator Pedal on page 2-1).
) 5. Remove the two round head screws (5/16-18 x 1)
1. Set the key switch to OFF and remove the key from and hardware securing the accelerator to the floor
the key switch. panel (See Figure 2-1).
2. Block wheels. 6. Disassemble the accelerator from the floor plate and
3. Remove the floor plates. install the replacement accelerator in its place.
7. Loosen the allen headed fastener on the pedal arm

NOTE and orient the pedal 90° up. Insert the flat part of the
It is recommended to hold the right hand floor plate in a arm through the slot, rotate and mate the accelerator
vice while doing this procedure. mounting surface to the underside of the floor plate.

Align with the 5/16” bolts and tighten to secure the
4. Loosen the allen head fastener on the pedal arm so acr.:elerator. e i
that it can rotate freely. Rotate the pedal until the 8. Adjust the pedal (See “Adjusting Accelerator Pedal
pedal touches the rear of the slot. Tighten the on page 2-17).
fastener. 9. Refer to Landoll Setup Procedure, located in
5. Install floor plate assembly back on the forklift. “Calibration of Steering and Throttle Pot” on page 5-1
to re-calibrate the accelerator module.
6. Install left hand floor plate.
7. Referto Landoll Setup Procedure, located in
“Calibration of Steering and Throttle Pot” on page 5-1
to re-calibrate the accelerator module.
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Chapter 3

Pumps, and Cylinders

Hydraulic Components

This section explains the following:
* Hydraulic System Maintenance
» Changing Hydraulic Oil
» Changing the Hydraulic Filter
e Checking Hydraulic Pressure
« Servicing the Lift Motor and Pump
1. First, review “Before You Begin,” page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and place in a secure area.

3. Apply the parking brake, perform a Lock Out/Tag Out
procedure and disconnect the battery.

4. Make sure all the other wheels are securely blocked
so that the truck cannot move.

5. Remove the floor plate, if necessary.

Hydraulic System Maintenance

Maintain the hydraulic system, and associated
components, as required by the various checklists
beginning on page 1-8.

/\ CAUTION

Hoses and Tube lines: Check for cracks, hardening,
or other signs of wear. Reroute any usable hoses that
are kinked, severely bent, or rest against hot parts.
Look for leaks, especially at couplings and fittings.
Replace any hoses or tube lines that do not meet
system flow and pressure ratings.

Hydraulic Fluid: Check fluid level and look for air
bubbles. Check the filter. See “Change the Hydraulic
Oil Filter” on page 3-2.

Other Hydraulic System Components: Visually check
other components to see if they are loosely mounted,
show signs of leaks, or other damage or wear to the
Hydraulics.

The hydraulic pump in your Bendi truck is powered by an
AC non-serviceable motor. The pump supplies hydraulic
pressure for steering and mast lift.

/\ CAUTION

After prolonged truck use, hydraulic oil will be
hot and can burn human skin. Allow hydraulic oil
to cool to a temperature that does not burn skin
before performing this procedure.

Check Hydraulic Oil Level
[IMPORTANT ]

Do not allow:

« Hydraulic fluid level to drop significantly or
allow the reservoir to run dry. This will induce
air into the system and cause damage to
hydraulic system components.

« Prevent dirt or other foreign matter from
entering the hydraulic system; clean filler
caps before checking oil level.

Cylinders and Valves: Check these components for
drift and leakage. Refer to Landoll Corporation and
other vendor service information for specifications.

e Itis important that the proper level of properly
specified oil be maintained at all times. Failure to
check the oil level as recommended could cause
serious mast function operating problems.

» The oil level indicated on the dipstick is most
accurate when the oil is at operating temperature
(130°F to 200°F (53°C to 93°C)).

« Do not overfill. Having the level above the FULL
line does not allow enough area for expansion
when the oil heats during normal operation.

04/2010
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Lower the mast to within a few inches of the ground,
then tilt it forward completely.

With the key switch OFF, turn the steering wheel left
and right until it becomes difficult to turn.

The fill/dipstick cap is located under the floor plate.
Disconnect the battery and remove the floor plate to
access the dipstick and the filter.

First clean the area around the dipstick, then pull
dipstick out and wipe clean. Reinsert dipstick.

Remove the dipstick again, holding the dipstick tip
level and check the oil level. If the oil level is at the
FULL line or between the FULL and ADD lines, the
level is correct and no oil is needed. If the oil is at or
below the ADD line, you will need to add oil to bring it
up to the FULL line (maximum).

Add hydraulic oil as needed. (See page 1-17 for
recommended hydraulic oil specifications)
If the fluid appears very dirty or dark in color, check

the truck’s maintenance log for the last fluid and filter
change and change accordingly.

Install dipstick, making sure it is seated. Attach the
accelerator wiring harness and install the floor plate.

Changing Hydraulic Oil

1.
2.

o

© © N o

10.

11.

12.

Review “Before You Begin” on page 1-1.

Park the truck on a level, designated
service area.

Set the parking brake and block the
rear wheels.

Perform Lock Out/Tag Out procedure.

Set the key to OFF, remove the key
from the key switch and place in a
secure area.

Disconnect the battery.
Remove the floor cover.
Open the fill/dipstick cap.

The hydraulic reservoir drain plug is
located in the bottom of the truck,
underneath the reservoir.

Slide a flat collection pan, (minimum
10 gallons (40 liters)) under the drain plug, then
remove the plug.

Change the hydraulic filter. (See “Change the
Hydraulic Oil Filter” on page 3-3)
Clean the magnetic trap on the drain plug of any

contaminants. When the tank is empty, clean and
reinstall the drain plug.

13. Add hydraulic oil. See page 1-17 for recommended
lubricants. DO NOT overfill.

14. Replace the fill/dipstick cap, turn clockwise, and
make sure it is tightened securely.

15. Make sure the drain plug is tight enough to prevent
oil leaks, but do not over tighten.

16. Run lift to check for leaks.

17. With the lift OFF and the forks down, check the oil
level on the dipstick and add oil accordingly.

Change the Hydraulic Oil Filter

/\ CAUTION

After prolonged truck use, hydraulic oil will be
hot and can burn human skin. Allow hydraulic oil
to cool to a temperature that does not burn skin
before performing this procedure.

1. Park the truck on a level, designated service area,
set the parking brake and block the wheels.

2. Setthe key to OFF, remove the key from the key
switch and place in a secure area.

3. Perform Lock Out/Tag Out procedure.
4. Disconnect the battery.

—— i

L HYDRALLIC
RESERWOIR
DRAIN PLUG

5. Remove the floor plate.

6. Using a clean, lint-free cloth, clean the area around
the filter element housing.

7. Unscrew and remove the old filter housing.

8. Coat the O-ring seal on the new filter element with a
thin film of hydraulic oil, then screw the new element
onto the housing.

9. Operate the hydraulic system by running the mast
functions and observe the filter for oil leaks.

10. Reinstall the driver’s floor plate.

3-2
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E FILTER

Checking and Adjusting
Hydraulic Pressure

/N WARNING

HIGH PRESSURE FLUIDS CAN BE DANGEROUS!
Before continuing with this section, read about
the warnings of pressurized hydraulic oil under
“Hydraulic System” Warning page 1-5.

For ease of checking hydraulic pressure, Landoll offers a
Pressure Check Kit (P.N. 0018152) which includes a
5000 p.s.i. (344.7 bar) gauge, hose and a quick-coupler
assembly. If you are using your own system, have shop
rags, oil absorbent and a small container ready to collect
any oil spills.
1. For this test, make sure that the hydraulic tank has
plenty of oil.

2. Setthe key to OFF, remove the key from the key
switch and disconnect the battery.

3. Remove the control valve cover, located to the right
of the driver’s seat.

4. Operate the function joystick briefly to relieve any
system pressure.

5. Connect the pressure check kit quick-coupler (female
end) to the coupler (male end) on the control valve.

» If you are not using the pressure check kit, remove
the quick-coupler and install an appropriate fitting to
accept your pressure gauge arrangement

» Have rags handy to collect any oil leakage.

* Install your 5000 psi (344.7 bar) gauge arrangement
to the tee fitting.

« All parts connected to the gauge port must be
capable of handling up to 5000 p.s.i. (344.7 bar).

« To adjust pressure, the truck (pump) must be running
to create hydraulic pressure. Always pay careful
attention when servicing while the truck is running.
To check or set the pressure, you must pull the tilt
lever to dead head the cylinder to build pressure,
then set the relief valve.

6. Loosen the relief valve jam nut.
7. Start the truck.

8. Adjust the valve stem by turning clockwise to
increase pressure, counterclockwise to decrease
pressure. This procedure adjusts the pressure relief
valve setting.

9. Release the joystick immediately once the pressure
is set at 2600 psi. (179 bar)

IMPORTANT

Do not hold a hydraulic joystick (bottomed out) for
excessive periods of time. Extreme pressure is
applied to the system which can, over periods of
time, generate heat and damage oil and internal
components.

10. If the pressure is low and cannot be adjusted to the
proper value, check the pump and make sure there
are no leaks in the hydraulic system. If the pressure
is too high and cannot be adjusted to the proper
pressure, replace the relief valve.

11. Tighten the relief valve lock nut.

12. Set the key to OFF, remove the key from the key
switch, and disconnect the battery.

13. Operate the function joysticks momentarily to relieve
system pressure.

14. Remove the pressure gauge quick-coupler or remove
your gauge arrangement.

15. Start the truck.

16. Left and lower the mast a few times to check the
hydraulic system for leaks.

17. Set the key to OFF and disconnect the battery.

18. Reassemble all covers and panels that were
previously removed.

3-3



HYDRAULIC OIL, MOTORS, PUMPS, AND CYLINDERS

Steering Motor Service

When performing any steering motor service, it is
important to have the proper tools and clean facilities to
complete a successful repair. Also make sure that when
doing a motor repair that all related components are
correctly working and that clean oil and filters are to be
used. Dirt, grease and old oil will not only hurt motor
performance, but shorten the motor’s life as well.

Load Sense Steering System

The Bendi AC B3/30 lift truck uses a load sense priority
flow control (See Figure 3-1) to meter hydraulic oil flow to
the steering system. As the operator turns the wheel, a
fluid signal from the steering control unit (orbital), shifts a
load sense valve in the main control valve that meters
fluid from the control valve to the steering oribital. This
system provides fluid to the steering system as needed
and allows the fluid to flow back to the tank at a low
pressure when steering is not needed, thereby reducing
power consumption.

Section

Figure 3-1 Load Sense Section of Hydraulic Spool

Power Steering System Maintenance

Guidelines to perform maintenance on the power
steering system is provided in the following
paragraphs.
 Fluid for the hydraulic power steering system comes
from the central hydraulic reservoir.

» Some hydraulic repair will need the steering wheel
pulled. Always use a puller to remove the steering
wheel. Do not use a hammer, torch, or crow bar.

« Investigate and immediately correct any play, rattle,
shimmy, misalignment, or other unusual occurrence
in the steering system.

» Report any malfunction or accident that may have
damaged a steering system part.

Check Power Steering

1. Sitin the driver's seat and turn the key switch to ON.

2. While applying the service brake, release the parking
brake and set the direction control lever to
FORWARD or REVERSE. The power steering pump
motor should start running.

3. Ifthe motor does not start, first check that the parking
brake is released.

4. While moving forward or backward slowly, verify that
the truck turns left or right with a smooth motion.

5. While moving forward or backward slowly, turn the
steering wheel completely to the right (a full
right-hand turn).

6. While moving slowly in either direction, turn the
steering wheel completely to the left
(counterclockwise) while counting the number of full
revolutions. The steering wheel must complete
approximately seven to nine revolutions, +1/2
revolution, lock-to-lock.

7. Next, turn the steering wheel completely to the right
(clockwise) while counting the number of revolutions.
The steering wheel must complete approximately
seven to nine revolutions, £1/2 revolution,
lock-to-lock.

8. Sitin the truck without touching the steering, set the
direction switch to neutral, and check that the pump
turns off.

Filling and Air Bleeding the Power
Steering System

Fill and air bleed the power steering system per the
schedule shown on the Routine Maintenance Schedule
of the Bendi AC B3/30 Operator's Manual (F-522- )

1. Fill the reservoir until it is between the F and E marks
on the dipstick. DO NOT OVERFILL.

2. Run the steering through three complete cycles by
turning the steering wheel all the way in one
direction, then all the way the other direction.

3. Check and refill the reservoir after each cycle.

4. Add fluid until it is between the F and E marks on the
dipstick.
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Steer Motor Maintenance

When performing a hydraulic motor repair, it is important
to have the proper tools and facilities to complete a
successful rebuild. Make sure the area around the motor
has been thoroughly cleaned and that the correct
replacement parts will be used. Dirt, grease and old oil
will shorten the pump and steering motor life. For
replacement, See “Hydraulic Steer Motor Replacement”
on page 3-6.

Parts Disassembly and Inspection

If the hydraulic steering motor is leaking oil from between
the sections, but works okay, a simple rebuild kit with
replacement o-rings may give an adequate repair. A
motor with more serious problems will need to be
replaced. See the F-549-__ Bendi B3 AC parts book
for individual part numbers and exploded views or
contact your nearest Landoll approved service location
for further information.

Hydraulic Steering Motor Reassembly

1. All parts should be clean and have a light coating of
hydraulic oil.

2. Pay close attention when assembling o-rings, as they
can be pinched.

3. Insert the hold-down bolts into the pump body and
hand tighten into the tapped holes in the mounting
flange of the motor.

 Investigate and correct any external leak in the
steering system, no matter how minor the leak.

» Do not attempt to weld a broken steering component.
Replace the component with original equipment only.
Do not cold straighten, hot straighten, or bend any
steering part.

Replacing the Hydraulic Pump and
Motor

The AC motor and pump are located in the rear of the
truck, surrounded by the counterweight and are
accessible by removing the rear cover.

1. Remove the key and place in a secure area.
Perform the Lock Out/Tag Out procedure.
Disconnect the battery.

Remove the rear enclosure cover. (See Figure 3-2)

Move the hydraulic levers back and forth to relieve
pressure from the lines.

6. Disconnect the suction and pressure hoses from the
hydraulic pump, item #1. Place shop rags under the
connections to catch hydraulic oil.

7. Mark and disconnect the 2 snap electrical
connectors, item #2.

8. Mark and disconnect the 3 heavy gauge electrical
cables, item #3.

9. Remove three 3/8” fasteners, to allow the pump and
motor assembly to be moved out of the frame.

10. Using an overhead hoist, remove the pump and
motor assembly from the truck and place it the repair
area. NOTE: Assembly is very heavy.

11. Assemble in reverse procedure.

a s~ wnN

/N CAUTION

Prevent dirt or other foreign matter from entering
the hydraulic system; clean filler caps before
checking oil level.

Hydraulic Pump Service

The hydraulic lift pump used on the Bendi AC has no
serviceable parts and is repaired by replacement only.

When replacing the lift pump, make sure that the
hydraulic oil is clean and that the hydraulic system has a
new clean filter. (See “Changing Hydraulic Oil” and
“Changing Hydraulic Filter” on page 3-2)

Figure 3-2 Hydraulic Motor and Pump Assembly
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Hydraulic Steer Motor Replacement

1. Refer to Figure 3-3, with instructions.
Remove the key and place in a secure area.
Perform the Lock Out/Tag Out procedure.
Disconnect the battery.

Release hydraulic pressure in the system by moving
all control levers back and forth and turning the
steering wheel left and right.

6. Remove the six 1/4” - 20 x 3/4” bolts that hold the
front rotation cover and remove the cover.

7. Remove the hydraulic gear nut - item 1.
8. Remove the allen head set screw - item #2.
9. If needed, remove idler gear assembly - item 3.

10. Using even pressure from 2 sides, pry up on the
steering pinion gear to remove.

11. Mark and remove all 3 hydraulic lines from the
steering motor. Keep shop rags near for spills.

12. Remove the four 1/2” - 20 x 2” bolts that hold the
motor to the frame - item #4. Remove the motor.

13. Reassemble the steering motor in reverse order. ltem
#3 bolts are to be torqued to 90 ft.-Ibs(122 Nm).

14. Iltem #2 bolt is to be torqued to 40 ft.-lbs(55 Nm).

15. Recalibrate the Landoll Bendi AC truck directions
beginning on page 5-1.

ok~ wnN

Figure 3-3 Steering Motor and Gears (Cover off)

» Power steering pressure is set at 2600 psi £100 psi
(131 bar, £ 7 bar). A pressure gauge port is provided,
with a “quick-coupler,” (pressure service kit, Landoll
p/n: 0018152) for reading the steer pump pressure
when hooked to the pressure relief valve.

Before you service this valve for possible pressure
problems, make sure there are no leaks in the hydraulic
system and that there is sufficient oil in the tank. Both
conditions can contribute to low pressure problems. (For
additional information, also see “Pump Problems” on
page 1-25)

Checking Steer Pump Pressure

First, review Before You Begin on page 1-1.

Set the key switch to OFF, remove the key from the
key switch.

3. Remove the floor plates. (See “Floor Plate Removal,’
page 2-1)

4. For ease in checking pressure Landoll Service offers
a Pressure Check Kit (p/n: 0018152) which includes
a 5,000 psi (344.7 bar) pressure gauge, hose and
quick-coupler). Have shop rags and a small container
available to collect any oil spills.

5. Turn the steering wheel briefly from one side to the
other to relieve system pressure - allow oil to drain.

6. Connectthe pressure check kit quick-coupler (female
end) to the coupler (male end) on the pressure relief
valve. (See Figure 3-4)

» If you are not using the pressure check kit, remove
the quick-coupler and install an appropriate fitting to
accept your pressure gauge arrangement.

« Be prepared to collect the oil leakage.

« Install your 3,000 psi (207 bar) pressure gauge
arrangement to the fitting. Landoll recommends a
5000PSI gauge for accuracy, 3000PSI minimum.

7. Start the truck.

Figure 3-4 Setting Steering Pressure
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/N CAUTION

To check pressure, the truck & therefore the pump,
must be running to create hydraulic pressure.
Always use extreme caution when servicing the
truck while it is running.

8. Turn the steering wheel fully to the right and hold the
wheel to allow pressure buildup. The pressure
reading must be 2600 psi, £100 psi (179 bar, £ 7 bar)
maximum. If needed, the pressure can be changed
by adjusting the relief valve located on the steer
control valve.

9. Release the steering wheel.

/\ CAUTION

Do not turn and hold the steering wheel against
the rotation limit for long periods of time.
Excessive pressure is applied to the circuit which
can, over long periods of time, generate heat and
damage internal components. If the pressure is
low, check the pump and make sure there are no
leaks in the hydraulic system. If the pressure is
too high or too low, replace the relief valve.

10. Turn the steering wheel from one side to check the
hydraulic connections for leaks.

11. Check for a pressure reading of 2600 psi +100 psi
(179 bar, £ 7 bar) maximum, set the key switch to
OFF.

12. Turn steering wheel to release pressure.
13. Remove pressure gauge.

14. Replace relief valve if pressure cannot be adjusted to
specifications.

15. With the key “OFF”, check the hydraulic oil level.
16. Reassemble in reverse order.

Hydraulic Control Valve
Assembly

General

While a leaky control valve may be fixed by installing
a service Kkit, if there are more serious problems to
the hydraulic spool, Landoll recommends a complete
hydraulic valve replacement.

The following procedure explains how to replace a
specific valve should a sluggish or sticking valve spool be
suspect.

If you remove the valve from the truck for servicing
(hex head screws and hardware), when reinstalling
the valve be certain to tighten the mounting screws
in a staggering fashion while applying equal
pressure to all screws. If the screws are not
tightened and torqued evenly, you could create a
stress crack, thus internal oil leaks, rendering the
valve defective.

» The main hydraulic pump for lift, tilt, pivot, and shift
(mast functions) is a fixed displacement gear pump
(2.008 cu. inch/rev). System pressure must not
exceed 3,000 psi, £65 psi (205 bar, +4 bar)
maximum.

e The main pump pressure relief valve is part of the
hydraulic control valve.

» A pressure gauge port is provided, with a
“quick-coupler,” (pressure service kit, Landoll p.n.
0018152) for reading the pump pressure on the
hydraulic control valve. The pressure check port on
the forklift is attached to the inlet port on the hydraulic
control valve.

IMPORTANT

« Before you service this valve for possible pressure
problems, make sure there are no leaks in the
hydraulic system and that there is sufficient oil in the
tank. Both conditions can contribute to low pressure
problems.
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Hydraulic Control Valve and Switches
Removal

1. First, review Before You Begin on page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch, perform a Lock Out/Tag Out procedure
and disconnect the battery.

3. Apply the hand brake and block the wheels.

4. Relieve pressure in the system by moving the
hydraulic levers back and forth a few times.

5. Remove the floor plate.
6. Remove valve cover.

7. Inspect the spool actuator end (upper) and the switch
actuator end (lower) for leakage. Also inspect valve
for leakage between valve sections.

8. If leakage is found, the spool seals can be replaced.
If there is leakage within the spools, as determined
by drift in the hydraulic actuator, the valve may need
to be replaced. If leakage is found between sections,
replace o-ring between the section.

9. Remove the valve from the truck by first identifying
and marking all hoses, disconnecting and plugging
all hydraulic tubes. Be prepared to manage spills.

10. Disconnect the lift pot from the truck wiring harness
and switches from the truck wiring harness at the
Deutsche connector.

11. Remove the push/pull linkage from the spools by
removing the linkage pins and pulling the pins from
the spools.

12. Remove the bolts holding the valve to the valve
mounting bracket.

13. Place valve on a bench or in a vice.
14. Seals can only be removed by removing the spools.

15. Remove the lift pot/switch mounts by removing the
mounting screws.

16. Remove the fasteners on the spool actuation end
and remove the cover plate(s).

During this time close inspection should be given looking
for leaks between the sections. If there have been
sectional leaks, simply unbolt the three bolts that hold the
sections together, replace the leaking o-ring and tighten
up the bolts holding the sections together. (See
“Hydraulic Control Valve” in F-523 Bendi AC parts book)

17. Remove the spool and end mechanism from the
bore.

18. Remove the seal, wiper and seal plate from the
tang/clevis end of the spool. A dental pick can be
used to remove the wiper and o-ring. Use caution to
avoid nicking the bore.

19. Remove the end mechanism from the cap end of the
spool.

20. Remove all foreign material from the spool and seal
counter bores.

21. Lubricate the seal groove bores on the cap and
tang/clevis ends of the housing.

22. Re-assemble the cap end of the spool with the new
seals per the applicable end mechanism repair
instruction.

23. Carefully reinsert the spool.

24. Install the new seal and wiper on the tang/clevis end
of the spool using the seal plate to push them in prior
to completing the seal plate cap screw installation
and torque.

25. Assemble the switch pot brackets to the other end of
the valve.

26. Apply grease (NLSI #2 Texaco #880) to actuator end
prior to assembly of the spool actuator.

27. Reassemble valve to truck.
28. Attach and tighten all hoses.
29. Operate valve functions and check for leaks.

Figure 3-5 Hydraulic Valve Switches

Spool Section Rebuild

The inlet assembly will include an o-ring, and the
spool sections will include an o-ring, load check
poppet and load check spring.

1. For proper reassembly alignment, lay valve
components on a clean, hard, flat surface.

2. Thread tie rod nuts onto the short threaded end of
each of the individual tie rods with the nuts threaded
up the entire length of the threads.
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3. Insert tie rods through tie rod holes of inlet housing,
lay inlet on end with tie rods pointing up and install
o-ring into groove. Special care must be taken to
ensure o-ring has been completely installed in
groove.

4. Place first spool section over inlet section with o-ring
groove facing upward and install o-ring into groove.

5. Install load check poppet into load check cavity, nose
first.

6. Once load check poppet has been properly installed,
place load check spring in hollow cavity inside check
poppet.

Figure 3-6 Hydraulic Valve Disassembly

Hydraulic Lift Sensor

The hydraulic lift sensor is replaced as a complete unit
with the wiring harness. See Figure 3-5.

Replacing Lift Sensor

1. First, review Before You Begin on page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and put in a secure area.

3. Apply the parking brake, perform a Lock Out/Tag Out
procedure, disconnect the battery and block the
wheels.

4. Relieve pressure in the system by turning the
steering wheel two times to the left, then two times to
the right and move the joysticks in both directions.

5. Remove the floor plate to allow removal of the valve
cover.

6. Disconnect the lift sensor from the main truck
harness at the Deutsche connector.

7. Remove the lift sensor bracket from the end of valve.

8. Remove the two screws holding the lift sensor from
the bracket.

9. Install new sensor and reassemble the pot to the
bracket.

10. Reassemble pot mount bracket to valve.
11. Reinstall valve on truck.
12. Attach and tighten hydraulic hoses.

13. Start truck, operate hydraulic system, and check for
leaks.

14. Calibrate lift sensor input to controller. (Refer page
5-1 for controller calibration) This adjustment is
actually completed through the controller
electronically.

15. Reinstall brake assembly.
16. Install floor plates and valve cover.

Hydraulic Fittings and Hoses

1. First, review Before You Begin on page 1-1.

2. Set the key switch to OFF and remove the key from
the key switch.

3. Perform a Lock Out/Tag Out procedure, disconnect
the battery and block the wheels.

4. Before disconnecting any hydraulic fittings or hose
assemblies, relieve the system pressure, down to
zero psi. This is accomplished by turning the steering
wheel a few times in both directions, and moving the
control levers in both directions after the key switch is
turned OFF.

/\ WARNING

High pressure hydraulic oil leaks can pierce the
body and cause SEVERE injury to personnel.
Always reduce pressure before opening any
hydraulic pressure line.

/\ CAUTION

Oil spills can cause falls. To avoid injury, make
sure all spills are cleaned well with oil dry/wipes.

5. Remove the hose coupling from the defective fitting.
Use two wrenches; one wrench to loosen the hose
coupling, and one to prevent the fitting from turning.
Be prepared to clean up any oil spillage.

6. Always tag the hoses and fittings for identification. If
necessary, keep notes and put markings on parts
using a non-destructive marker.
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7. Remove the defective fitting and replace with a new
fitting. Use two wrenches; one wrench to tighten the
hose coupling, and one to prevent the fitting from
turning.

SAE fittings do not need a thread sealant. They are
straight thread and include an O-ring seal.

Check Hydraulic Functions

1. Position the truck on a level, flat surface. Clear area
around the truck.

2. Check hydraulic fluid level.

3. Turn the key switch to the ON (RUN) position.

4. Make sure your right foot is on the floor of the
operator's compartment and prepared to brake.

5. Pull either joystick to see if hydraulics are working.

6. Visually check cylinders, valves, and hoses for leaks
or other signs of wear.

7. Pump troubleshooting tips can be found in “Pump
Problems” on page 1-25.
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Chapter 4

Electrical System

Steering Column/Dash Assembly

This procedure replaces the steering wheel, steering
column, and components.

The console assembly includes the following and are
accessible by removing the right side steering
assembly cover (black) - ten (10) screws and
hardware:

» Auxiliary power rocker switch (fan, scanner, etc.)
» Headlights (rocker switch, where fitted)

» Standard/Ramp mode (Allows current to increase in
the ramp mode)

» Tilt steering lever
» Key switch

Remove the Display Panel

1. First, review Before You Begin page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and place in a secure area.

3. Apply the parking brake, perform a Lock Out/Tag Out
procedure and disconnect the battery. Make sure all
the wheels are securely blocked so that the truck
cannot move.

4. Remove the right side cover of the steering column to
expose the internal components of the steering
column by removing the 2 cover screws and
hardware marked (B). (See Figure 4-1)

5. Remove the four large screws and hardware marked
(A). (See Figure 4-1)

6. Remove the bellows (rubber boot) free of the
steering column cover.

7. Reach inside the steering column and disconnect the
appropriate display wire connectors from the main
wire harness.

8. Install the new display by reversing the above steps.

9. Connect the wire connector to the display and close
the steering column by reversing the steps outlined in
4 through 8.

Figure 4-1 Dash and Steering Console Assembly

04/2010
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Key Switch

1. First, review Before You Begin page 1-1.

2. Set the key switch to OFF and remove the key from
the key switch.

3. Apply the parking brake, perform a Lock Out/Tag Out
procedure and disconnect the battery. Make sure all
the wheels are securely blocked so that the truck
cannot move.

4. Remove the right side cover to expose the internal
components of the steering column as described on
page 4-1.

5. Reach inside the steering column and disconnect the
appropriate switch connector from the main wire
harness.

6. Unscrew the knurled switch collar ring to separate
the switch from the base plate. (See Figure 4-2)

7. Disconnect the wires from the switch terminals noting
how they are connected to ensure proper orientation
when connecting the new switch.

8. Install the key switch by reversing the preceding

steps.

Figure 4-2 Key Switch Assembly

Rocker (On/Off) Switches

Rocker switches are dash mounted and are used to
control various light packages and accessories.

1.

Repeat preceding sections 1-4 in “Key Switch
Removal” on page 4-2.

Reach inside the steering column and disconnect the
appropriate accessory switch connector from the
main wire harness.

The accessory on/off rocker switches are held by
locking tabs. Compress the tabs on one side at a
time to release the switch body, then push up and lift
out of the slot. (See Figure 4-3)

Be careful when compressing and pushing the switch in
or out. The tabs could break off if the procedure is not
done carefully and evenly on all sides.

4,

Detach the wires from the defective switch, noting the
connection arrangement for when installing the new
rocker switch.

Insert the replacement switch in the slot and
compress the tabs as needed to allow it to insert.

Connect the cable connector to the wire harness and
close the steering column by reversing the steps
outlined in the above section.

Close the steering column by installing the right side
cover.

Figure 4-3 Rocker Switch Removal
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Steering Wheel Removal

1. Pry the plastic cover from the steering wheel using
your finger tips. If you cannot grab the cover, you can
start it by carefully using a medium sized flat blade
screw driver and gently prying upwards. DO NOT
force it or the cover may crack.

2. Loosen the steering wheel nut.

3. Remove the steering wheel.

If the steering wheel is difficult to remove, use a

commercial puller. With this tool, it should remove easily.

4. Install the steering wheel by placing it over the shaft,
aligning the wheel and shaft splines and pushing
downward evenly until the nut can be installed.

5. Tighten the nut.

STEERIMG YWHEEL

STEERING
KMNOB

1 REMOVE COVER
TO EXPOSE NUT

Steering Column (Console) Removal

This is a two man operation, due to weight of steering
column (approximately 30 pounds/14 kgs.). If an
overhead crane is available, the crane could be strapped
to the steering wheel for support.

1. Remove floor plates. (See “Floor Plate Removal,’
page 2-1)
2. Remove the lower dash cover weldment.

3. Disconnect the plugs that connect the dash harness
to the main harness and any optional lighting
harnesses.

4. Relieve hydraulic pressure in the system by turning
the steering wheel a few times to the left and right.

5. Also pry (up) the bellows (rubber boot) free of the
bellows retainer plate. This exposes the mounting
plate for the steering column and the orbital control
unit.

IMPORTANT

Four screws secure the assembly to the orbital
steering mount bracket for stability. Once removed
the unit is supported by the hydraulic hoses only.

6. Remove the four bolts and hardware securing the
orbital control unit to the steering column.

7. Remove the four bolts and hardware securing the
steering column console to the bellows retainer plate.
(See Figure 4-5)

8. With help, lift the steering column upwards to
disengage the shaft from the orbital unit, then
remove the steer column from the truck.

9. When installing the new steer column, you must turn
the steering shaft until it aligns with the orbital unit
and drops into place.

10. Continue by reversing the preceding steps making
sure to tighten and torque all mounting screws (See
General Torque, Hydraulic Fitting Torque, and Bendi
AC Special Torque Tables in on page 1-18)

Steering A&
Column
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Figure 4-5 Steering Column Removal
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Steering Orbital Control Unit

1. Remove floor plates (See “Floor Plate Removal,’
page 2-1).

2. Remove the lower dash cover weldment.

3. Relieve hydraulic pressure in the system by turning
the steering wheel a few times to the left and right.

4. Tag the port locations of each hydraulic line and
fitting, then disconnect the four lines from the unit.

5. Review section “Hydraulic Fittings and Hoses,” on
page 3-9.

Immediately plug and cap all hose ends and tag each for
identification. Be prepared to clean up any oil spills.

6. If the unit is being replaced, or the fittings are
defective, notice the placement angle of the hose
fittings before removing them.

7. Install the new steering orbital control unit to the
steering column by following the preceding steps in
reverse order.

8. Check oil level in the hydraulic tank and fill as
needed.

Electrical Contactors

/N CAUTION

Before any maintenance or work is performed on
the electrical system of the truck, perform a Lock
Out/Tag Out procedure, disconnect the battery,
raise the lift and put blocks on the underside of
the truck.

Inspecting the Contacts

Contactors are set at the factory and should not require
any adjustment. During the life of the contactor, they may
become discolored, blacken or corroded. Cleaning or
maintenance should be avoided. Replacement is
recommended instead of maintenance. If one contactor
is due for replacement, it is recommended that they are
all replaced as a set.

Batteries - Care and Replacement
Battery Safety - Duplicate of Chapter 1.

/N WARNING

Forklift batteries give off explosive gasses during
use. Do not smoke, strike a welding arc, or create
any flame while using, working in the area or
maintaining a forklift. Charge the forklift battery
in a designated area with adequate ventilation.
Batteries also contain sulfuric acid which can
severe skin and eye burns. Avoid sulfuric acid
contact to all parts of the body, including the
eyes. In case of contact, flush immediately and
thoroughly with clean water. If the eyes have been
affected, get medical attention.

IMPORTANT

Keep all areas of the battery and the battery cables
clean. Dirt or corrosion in these areas can drain the
battery or cause erratic performance. Battery
corrosion can also cause a voltage drop to the
electrical components of the lift.

Battery Safety

/\ CAUTION

Wear protective clothing when working around
batteries, including rubber aprons, gloves, boots, eye
goggles and face shields. Do not allow body to
become in contact with battery electrolyte. If contact
with electrolyte is made, wash affected areas
immediately. In case of contact with eyes, flush
immediately with clean water and get medical
attention. A baking soda solution (one pound baking
sodato one gallon of water) will neutralize electrolyte
acid spilled on clothing, the floor or most other
surfaces. Apply the solution until the bubbling stops
and rinse with clean water.

IMPORTANT

« If any repairs to the battery are needed, follow the
instructions given by the battery manufacturer.

« Do not lay metallic items or tools on the battery.
Arcing or an explosion may result.

« Battery gas is explosive. Keep all flame and
arcing away from the battery.

» Keep the battery clean. Impurities can weaken
and eventually discharge the battery.

« Keep battery vent plugs firmly in place, except
when checking or charging the battery.
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Checking Batteries

The electrolyte fluid level of the battery should be
checked after each charge of the battery. The optimum
level of the electrolyte should be about 1/2” (13 mm) over
the top of the plates or just below the bottom the lowest
part of the lip of the battery filler vent hole. If low, add
distilled water OR the solution recommended by the
battery manufacturer. Do not overfill.

For increased battery life reference “Battery Care” on
page 1-4 and check daily the specific gravity readings.
Since the water must be mixed with the electrolyte for an
accurate reading, do not check the gravity readings right
after adding water. Unless the electrolyte is below the top
level of the plates, do not add water right before the
battery is scheduled to be charged. Normal full charged
specific gravity should be between 1.265 and 1.285.

» Always assume the battery is emitting hydrogen
and follow proper safety precautions.

» Do not smoke, use an open flame, or create arcs
or sparks near the battery.

» Packaged with every battery are specific
instructions for battery safety, care and use, plus
a Material Safety Data Sheet (MSDS). Read these
documents thoroughly before servicing the
battery.

» Always disconnect the battery before performing
any service.

» Do not lay objects on the battery as they may
cause a short circuit. Shorting battery terminals
can release enormous amounts of energy,
causing electrical shock, sparks or flame, or
heating nearby components to dangerous
temperatures.

» Truck batteries contain concentrated sulfuric
acid which can cause severe chemical burns.
When adding water to the battery, wear rubber
gloves, protective clothing and safety glasses or
a full-face shield. Use a plastic container or an
automatic cell filler to prevent container
breakage.

* Neutralize acid spills immediately with
Bicarbonate of Soda. If acid contacts the skin or
eyes, wash with water immediately and seek
medical help at once.

« Use caution when changing battery connectors
to ensure that correct polarity is maintained.

» Keep vent plugs in place, fully tightened and
clean at all times.

* Besureto replace and retighten any battery

restraints which have been installed on the truck.

Battery Care

» Only charge the battery in the designated area.

» Make sure that the charger being used matches the
voltage and amperage of the truck battery.

» Before connecting and disconnecting the battery
charger to the battery, make sure the charger is OFF.
Connecting or disconnecting the charger when it is
ON, could damage the charger or cause an arc.

« Before charging, make sure the electrolyte covers the
top of the battery plates.

» Before connecting the battery cable to the truck’s
receptacle, make sure the key to the truck is off and
that the controls are in the off position.

» Make sure the batter terminals and cables are
cleaned of corrosion regularly. Clean battery
terminals are important not only to the operation of
the lift, but for proper battery charging.

» Make certain that the battery used meets weight and
size requirements of the truck. NEVER operate the
truck with an undersized battery. Reference data
plate information for this information.

Charging the Battery

Charging time and requirements will vary with the battery
size and condition. Whenever the truck needs to be
troubleshot, the battery must be fully charged.

/\ CAUTION

* Never smoke or bring open flame to a
charging or idle battery. Gas from a battery is
highly explosive and can cause serious
injury.

* Avoid over filling as it will cause overflow
(flooding) of the electrolyte, resulting in loss
of electrolyte, battery tray corrosion, ground
paths and loss of capacity or working ability.

¢ Connecting the charger cable to the truck
cable can cause damage to the forklift

IMPORTANT

1. Park the truck at the designated charge area with forks
down and key OFF.

2. Make sure charger is in the OFF position.

3. Connect battery to the charger and make certain cables
are firmly connected.

4. Turn the charger on and set the timer, if equipped. For an
overnight fill, set charger to NORMAL.

5. View the charger gauge to be positive of charge.
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Removing the Battery From the Charger

1. Make sure the charger is off and disconnect the
charger cables from the battery with a straight pulling
motion. Store the charging cables appropriately.

2. Check the battery for the appropriate electrolyte level
and measure specific gravity, if needed.

Cleaning the Battery

When properly maintained, the battery will remain rela-
tively clean and dry. It may be necessary to clean the top
of the battery. Occasionally it may be necessary to
remove excessive electrolyte. If this happens, remove
the battery from the truck and clean with a solution of
baking soda and water. (one pound baking soda to 1 gal-
lon of water) Rinse the battery off with water and allow to
air dry.

Battery Removal

/\ CAUTION

Don’t allow metallic objects to be on top or near
the battery. A short could cause an electrical arc
and personal injury may result. When moving the
battery, keep the top of the battery covered with

an insulator, such as a piece of plywood or tarp.

Rollout Battery Removal - optional

1. Remove the safety retainer bar, deactivating the
safety switch.

2. Position battery roll out stand next to the truck and
align the stand with the path of the battery.

3. Roll and secure the battery onto the stand.

Battery Installation

1. Change and charge batteries in accordance with
ANSI/NFPA 505.

2. Check to be sure the key is off.

3. Open the right hand door.

4. If using a rollout stand, position the battery stand
next to the truck. Align stand with battery
compartment. Battery roller stand should be the
same height as the truck.

5. Push battery into the truck’s battery compartment or
lower if using a hoist.

6. Install battery retainer safety bar or the truck will not
operate.

7. Connect the battery.

Electrical Static Discharge

IMPORTANT

* Normal precautions concerning the handling of
electronic components are applicable in order to
minimize the risk of damage to these devices by
ELECTRICAL STATIC DISCHARGE. Avoid contact
with the pins of these devices and ensuring that
when they are removed from a printed circuit
board (PCB), the pins are strapped together with
conductive tape. Inmediately place the PCB in
static-free bubble wrap or ESD bag.

« ESD smocks over normal clothing must be worn
to discharge high voltage potentials caused by
friction during normal wear.

» Use agrounding wrist band to protect
microprocessors and all electronic components
from static electricity and always touch a metal
surface (other than the truck) before touching a
PCB. These precautions are especially necessary
with respect to microprocessor devices, found
on the hydraulic control PCB’s of this truck.

Electrical Controls and Levers

Direction Control Lever

The directional control lever (forward-neutral-reverse) is
located on the battery cover. Each assembly is available
as a complete unit only.

Replacing Direction Control Lever
1. First, review “Before You Begin,” page 1-1.

2. Set the key switch to OFF, remove the key from the
key switch and place in a secure area.

3. Apply the parking brake, perform a Lock Out/Tag Out
procedure and disconnect the battery.

4. Make sure all the other wheels are securely blocked
so that the truck cannot move.

5. Raise the battery cover.

6. Remove the directional control lever wires from the
contact blocks on the main harness.

7. Replace in reverse order.
Test for proper operation.

o
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ELECTRICAL SYSTEM

Check the Return-to-Neutral

Sitin the driver’s seat, and turn the key switch ON.
Set the direction control lever to FORWARD.

Slowly move the truck forward, then stop by using the
service brake.

Turn the key switch OFF, then back on again.
Press on the accelerator pedal.
The truck must not move.

If the truck does not move, take your foot off the
accelerator pedal. Place the directional control lever
in NEUTRAL then back to FORWARD again.

Slowly push on the accelerator pedal. The truck
should move forward. If it does not move, Refer to
Programming Troubleshooting Chart and 1314
Monitoring Function both in chapter 5.

Repeat preceding Steps through, but instead of
turning the key switch OFF in Step, lift yourself from
the driver’s seat to allow the switch interlock to
release. The truck must react as stated in Steps 4
through 8.

Replacing a Complete Control Panel

1.
2.

First, review “Before You Begin,” page 1-1.

Set the key switch to OFF, remove the key from the
key switch and place in a secure area.

Apply the parking brake, perform a Lock Out/Tag Out
procedure and disconnect the battery.

Make sure all the other wheels are securely
blocked so that the truck cannot move.

5. Remove the control compartment cover.

6. Mark and remove all cables connected to high
current terminals of the panel and disconnect the
main harness.

7. Remove mounting hardware that secures the
assembly to the truck and remove the panel or single
component from the truck. (See Figure 4-7)

8. Reassemble in reverse order. All cables installed on
the motor controllers must use all the required
Landoll approved fasteners and be in the correct
assembled order. (See Figure 4-6) Refer to the Bendi
AC Parts Manual for replacement parts.

9. Tighten cables connected to the high current
terminals, identified on the controller housing as B+,
B-, U, Vand W to 90 +/- 1- in-Ibs(10.2 +/- 1.1 Nm).
Refer to view shown below for high current cables.

After replacing the controller it must be reprogrammed.
See Chapter 5 “Calibration and Programming”

HIGH CURRENT CONNECTIONS DEFFINITION:
B+ = Positive Battery to Controller.

B- = Negative Battery to COntroller.

U = Motor phase U.

V = Motor phase V.

W = Motor phase W.

-

13 2mm MAX DESTH -T

FA S

SECTION VIEW

’/_/— SAFETY WASHER

75 mm MIN BEPTH —[ / H
l—[ T o =
L A
7R y
)

T ME& TERMIMAL —»\\‘

f8 BOLT ————_

i

IGH LOALD

g

—

EXPLOLDED VIEW

Figure 4-6 Heavy Cable Hardware and Assembly
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Figure 4-7 AC Motor, Pump and Controller

Horn Service

The horn button is located to the right of the direction
control lever.

Removing the horn

1. Turn the key switch is OFF, remove the key, perform
Lock Out/Tag Out procedure and disconnect battery.

2. Remove front rotation cover plate.
3. Disconnect the electrical wires.

4. Remove the hex screws and hardware to separate
the horn from the frame.

5. Install the new horn by reversing the preceding steps.

6. Connect the battery and test the horn.

Seat Assembly

Seat Switch

The driver's seat micro switch and cable assembly are
mounted to the bottom of the seat cushion.

Check Driver’s Seat Switch

This procedure checks the physical mechanics
(actuation) of the driver’s seat switch only. The switch is
part of the seat.

1. Start the truck and release the parking brake.

2. The seat switch and actuator are internal to the seat
cushion, located on the under side of the seat
cushion between the cushion and the bottom plate.

3. Set the direction control lever in either FORWARD or
REVERSE and slowly apply acceleration. As the
truck begins to slowly move in either direction, lift
yourself from the driver’s seat just enough to release
the switch in the seat cushion.

4. The truck will not come to an immediate stop. You
should lose forward direction (or reverse). The truck
will coast unless you use you brakes.

5. If the truck continues, see “Seat Switch,” on page 4-9
or refer to Troubleshooting the controller - Chapter 5.

4-8
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3. The complete LED light assembly must be replaced
to repair a faulty light assembly.

4. Pull off the complete LED light assembly. Exercise
care to avoid breaking the LED assembly.

5. Disconnect the wire connector and remove the
bracket that is attached to the overhead guard.

6. If shielding or guard covers are involved, make
certain that the guard is replaced after the repair.
Reassemble in reverse order.

Back Up Alarms

1. First, review Before You Begin on page 1-1.

2. Set the key switch to OFF and remove the key.

3. Apply the parking brake and disconnect the battery.
4

To access the alarm assembly, raise the seat base as
it is located under the arm rest.

Replacing the Switch and Cable 5. To replace the alarm assembly, disconnect the wire
connector and remove the mounting hardware

holding the alarm to the mounting bracket.

1. First, review Before You Begin page 1-1.
2. Set the key switch to OFF, remove the key from the

key switch and place in a secure area. Overhead Guard, Lighti ng and Alarms
3. Apply the parking brake, perform a Lock Out/Tag Out

procedure, disconnect the battery and block all
wheels.

4. Remove the hardware securing the front portion of
the seat slide rails to the cover. Then loosen the back
two sets of hardware.

Trucks equipped with optional LED flood / headlights, tail
and stop lights, flashing or spot lights (strobe lights), etc.
do not contain replaceable bulbs. Bulb replacement must
be done as a complete assembly.

< Eadlight

5. Raise the front of the seat up to expose the switch e

and cable mounting.

6. Have a helper disconnect the switch cable from the
main harness, then unscrew the switch assembly.

7. Install the new switch and cable by performing the
preceding steps in reverse order.

8. Before placing the truck back into operation, test it to
be sure the switch functions properly. (See “Check
Driver's Seat Switch” on page 4-8)

Truck Lighting ' Strobe and
Trucks equipped with optional lighting, flashing or spot !:lﬂ"-"ETE!E
lights may contain replaceable bulbs or the housing may Ligjht Cptlan
be replaced as a whole. Lighting replacement varies ' '

according to the manufacturer. """"'-THH Lights

Headlights

These lights have non-replaceable LED elements and
are replaced as an entire unit.

Brake and Tail Lights

1. Set the key switch to OFF and remove the key.
2. Apply the parking brake and disconnect the battery.
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Side Shift Circuit Maintenance

The following information is provided for authorized ser-
vice facilities ONLY.

Perform maintenance on the side shift circuit as required
by the Hourly Checklists.

/\ CAUTION

» Before you remove any hoses or tubes,
relieve hydraulic system pressure. With the
truck off, open the truck auxiliary control
valve(s) several times in both directions.

e Check for hydraulic fluid leaks using a piece
of cardboard or wood.

« Do not use your bare hands.
« Remember to wear safety glasses.

A\ DANGER

Hydraulic oil can be under very high pressure. A
pinhole leak is not easily seen and if it pierces
your skin, can cause injury and possible death.

Check the hydraulic system pressure at the control valve
fitting. Refer to the truck service manual for details on
measuring hydraulic system pressure. System pressure
must not exceed 3000 psi (206 bar).

Check Side Shift Circuit Performance

1. Side shift completely to the left and hold the control
handle in this position for 5 seconds. Check for
external leaks at the cylinder, fittings, and hoses.

2. Side shift completely to the right and hold the control
handle in this position for 5 seconds. Check for
external leaks at the cylinder, fittings, and hoses.

Steering Potentiometer
Replacement

The steering wheel pot is located on the bottom side of
the frame behind the mast pivot.

1. First, review “Before You Begin” on page 1-1.

2. Set the key switch to OFF, remove the key and place
in a secure area.

3. Unhook the battery and perform a Lockout/Tagout
procedure.

4. Unhook the wiring connector from the harness. (See
Figure 4-8)

5. Remove both connectors that hold the steering pot in
position.

6. Reassemble in reverse order.
7. Calibrate the system as described in Chapter 5.

Steering

——

Figure 4-8 Steering Potentiometer

4-10
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ELECTRICAL SYSTEM

Fuses

Shown on page 4-11 is the location of the Bendi AC
System and Controller fuses. Exact size and amperage
rating must but be retained when replacing.

Spade

Figure 4-9 Fuse Location

ESD Strap

Shown to the right is the ESD Strap which will be
installed just behind the front steering assembly. This
device will drain all static electricity build up that may
occur on the Bendi AC forklift.
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Table provided for your general use with this manual

NOTES:
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Chapter 5

Bendi B3/30 AC Calibration and Programming

Controller Theory of Operation

The Bendi AC truck uses Curtis controllers that convert

DC battery power to 3-phase AC power by precisely
controlling the induction drive for high bandwidth,
efficiency and low ripple torque generation.The Dual

Drive feature of Curtis controllers allows two controllers

to work together in vehicles with dual fixed axle drive
motors, a steered wheel or axle, and an analog
steer-angle sensor. The two controllers should be the
same size and model. Different models of controllers
cannot be mixed. The pair of controllers control motor

speed on the inner and outer wheels during turns, as well
as vehicle speed and acceleration while turning. Current

is automatically balanced between the two traction
motors when driving straight, and a limited operating

strategy (LOS) allows limp-home in case of a steer angle

sensor or single motor or controller failure.
Below is shown the Dash Display for reference:

Button #1 “Enter Key” - Used to Enter the Calibration Mode
and to make selections after they are located.

Display directions:

Hold the enter button down until the change is accepted.
Button #2 “Up Key” - Moves “Up” through the selections.

Button #3 “Down Key” -Move “Down” through the
selections.

The following parameters can be adjusted through
the dash display:

« Maintenance Monitor - Used to set the hour meter
value at which the operator will be alerted that
service is required, NXT SVC DUE. When the
truck meets or exceeds the value entered in this
section, “SERVICE DUE” will be shown on the
display. If this feature is not desired, set the value
to the factory default of 99900 hrs. Use the
Up/Down arrows to manipulate the values by the
hundreds.

» Steer Potentiometer(POT) Setup - Used to
calibrate the steering position potentiometer.

« Accelerator Potentiometer(POT) Setup - Used to
calibrate the accelerator potentiometer.

» Lift Potentiometer(POT) Setup - Used to calibrate
the lift potentiometer.

« Brake Potentiometer(POT) Setup - Used to
calibrate the brake potentiometer.

» Lift Lockout Setup - This parameter allows for

adjustment of the battery capacity percentage
where lift lockout is initiated.

IMPORTANT

When replacing the steering, brake, acceleration or
lift potentiometer maintenance has been performed,
re-calibration of the Bendi AC is required.

04/2010
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BENDI B3/30 AC CALIBRATION AND PROGRAMMING

Truck calibration is performed by activating the key
switch and performing the following procedure:
Follow flow chart in Figure 5-1.

1.

At the Main Screen, press and hold the ENTER
button for approximately 5 seconds. This will open
the main menu. “TRUCK SETUP”.

An “Asterisk” will show your selection - Use the
Up/Down arrows to move to the next selection.
Hold down ENTERto select.

Truck Setup now will display the password screen.

To enter the password, use the Up/Down arrows to
manipulate the value to the desired digit and press
ENTER. Repeat this process for each digit. After
entering the correct password, the truck setup menu
will be displayed.

Note: The default password is: 42 3 1.

10.

11.

BRAKE PEDAL ZERO - Ensure the brake pedal is in
the up position and press ENTER.

BRAKE PEDAL FULL - Press the brake pedal to the
floor and press ENTER. Monitor the brake pot
voltage on the screen; ensure this value is changing
with movement of the pedal between .1VDC and
5.1VDC. This completes the BRAKE POT SETUP.

LIFT/LOCKOUT SETUP: Select LIFT LOCKOUT
from the truck setup menu and press enter. Press
ENTER again to begin editing.

Use the Up/Down arrows to manipulate the value to
the desired percentage and press enter to store the
new value. This completes the LIFT/LOCKOUT.

Main Menu
* TRUCK SETUP
LCD CONTRAST

5. If use of Maintenance Monitor is desired, navigate to
“MAINT MONITOR” selection and adjust the Service EXIT
Due Hour Meter value as you require.
s > * PASSWORD ~ **+*
6. ACCEL POT SETUP: Navigate to Steer POT SETUP EXIT
on the main menu and press enter. Press ENTER “Password OK”
again to begin calibration >« LCD CONTRAST
« The astericks moves to the right indicating your ADJUST CONTRAST
selection. (The location of (*) defines current stage of EXIT
calibration)
. Stet_er truck fuII_y left and_ press ENTER. Turn Steer to * MAINT. MONITOR <
straight selection and hit ENTER. Steer the truck to STEER POT SETUP
the right position & press ENTER. ACCEL POT SETUP
. LIFT POT SETUP
« This completes the STEER POT SETUP, S
7. ACCEL POT SETUP: Navigate to ACCEL POT LIFT LOCKOUT SETUP
SETUP on the main menu and press enter. Press EXIT
ENTER again to begin calibration. » VEHICLE HRS *
. . - NXT SVC DUE Maint. Monitor
* ACCEL ZEBO calibration - Ensure the foot pedal is in EXIT Sub-Menu
the up position and press ENTER.
e ACCEL FULL - Press the pedal to the floor and press gEEE EELNLTEERFT
ENTER. Monitor the accelerator pot voltage on the STEER FULL RIGHT Ste;&;"\’;esnit“p
screen; ensure this value is changing with movement STEER POT= VDC
of the pedal between .1VDC and 5.2VDC. This EXIT
completes the ACCELERATOR POT SETUP. » ACCELERATOR ZERO *
i ACCELERATOR FULL Accel Pot Setup
8. LIFT POT SETUP: Select LIFT POT SETUP from the ACCEL. POT= VDC Sub-Menu
truck setup menu and press ENTER. Press ENTER EXIT
again to begin calibration.
) o » LIFT LEVER ZERO *
e LIFT LEVER ZERO - Ensure the lift lever is in the LIFT LEVER FULL Lift Pot Setup
neutral position and press ENTER. LIFT POT= vDC Sub-Menu
EXIT
» LIFT LEVER FULL - Pull the lift lever back completely
and press ENTER. Monitor the lift pot voltage on the > EEQEE iggﬁt Eﬁfﬁ) * Brake Pot Set
. . . . . rake Pot setup
screen; ensure this value is changing with movement BRAKE POT= VDG Sub-Menu
of the lever between .1VDC & 5.2V. EXIT
9. BRAKE POT SETUP: Select BRAKE POT SETUP » L IFT LOCKOUT % *
from the truck setup menu and press ENTER. Press EXIT
ENTER again to begin calibration. -
Figure 5-1
5-2 F-560-0410 Edition




BENDI B3/30 AC CALIBRATION AND PROGRAMMING

1314 Bendi AC Controller
Software Program Installation
and Operation

The 1314 Controller Software is used to manipulate,
monitor and diagnose the Bendi AC Forklift performance
and functions.

The following sections will guide you through the
installation of the 1314 Controller Programming Station
and explain the software program functionality.

USB to Serial Port Adaptor Cable

Depending on the configuration of your laptop, an
interface cable may be needed for the software transfer
between the laptop and the Bendi controllers. A 9-pin
Serial to USB port adapter is needed.

Note: The Belkin F5U509 is a recommended model,
although other suppliers of this type of adapter are
available at many computer cable suppliers. Refer to
picture shown in the previous column.

If your laptop is equipped with a serial port you may
connect the Bendi controller directly to your laptop with
the supplied 1309 Curtis interface cable shown below.

P

Shown below is a Serial to USB adaptor cable connected
to the Curtis 1309 interface cable to be connected
between the forklift controller and your laptop computer.
Reference page 5-48 for truck cable connector locations.
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1314
Installati 1. Insert CD into your CDROM Drive, the following screen shouldappear
on 2. Clickthe Nextbutton
Procedur
e fial Setup - 1314 PL Programming Station {Dealer) =10 x|
Welcome to the 1314 PC Follow the
Prngramming Station {Dealer) below
Setup Wizard installation
bz wall iretall 1314 PT Progeasnning Station [Dealer Y212 on instructions:
il codbet
CURTIS _
d sl woua clote all otk sppbe aticns baloe
it
Mg conline, of Cancel to exit Setup
Cancel
3. Readandacceptthe software license agreement.
5@- setup - 1314 PC Programming Station {Daalet) ' I =, I Dlﬁl
License Agreement I ‘
Please read the following impottant information before cefitinuing.
. CuRTIS
Please read the following License Agreementyou must accept the terms of this
agreement bafore continuing with the instafati
-
1314 PC PROGRAMMING STATION USER LICENSE
AGREEMENT
READ THE TERMS AND CONDITIOMS OF THIS LICENSE AGREEMENT
FORE USING THIS SOFTYWARE. THE PROGRAM IS
COPYRIGHTED AMD LICEMNSED (MOT SOLD). BY USING THIS
E,YOU ARE ACCEPTIMNG AND AGREEING TO THE TERMS
IS LICENSE AGEREEMEMNT. IF YOU DO MOT AGREE TO ANY OF :E
i+ | accept the agreement
i | do not accept the agreemment
<Back |y Mext: Cancel
5-4

F-560-0410 Edition
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5. Selectthe INSTALL button to proceed with the installation.

|i£" Setup - 1314 PC Programming Station {Dealer) 1 I | Ellﬂ
Ready to Install I‘
Setup iz now ready to begin instaling 1314 PC Programming Station [Dealer] on
Waur computer. CURTIS

Click Install to continue with the installation, o click Back i pou wart ta review g
change any settings. i

Diestination lacation: =]
- CAProgram Filest1314-3301 PC PROGRAMMIMG STATION

4 _>I_I
< Back I Iriztall I Cancel |

With installation complete, the software program is ready to use.

Proceed to next step & update the program to the latest revision.

1.Openthe 1314 Software program and select "Help”
2.Selectthe CHECK FORUPDATES menu.

Thiswill useinternetaccessto ensure that you are at the latest revision levels.

1314 e e e - =
$40 8 5= 4 Oosesans b

Update U Orvieatrien

Proced

ure

NOTE

This must be completed before using the software,
on every installation of the software.
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1.Access OPTIONS andthen CHANGE PROTOCOL/PORT menu.

2. Select ENHAN &EED SERIAL protocol

AT T L

2= midg

Communicatin
g with Bendi
AC Controllers

e HOT COMMECTID) gl e Tmsase tRALH |

3. Clickthe COMNECT button

4. Highlight connected controller.
5. Click on Device Parameters button.
6. Controller parameters can now be adjusted in the active window.

131 4 PC Programmin, Station - OEM - [Device Parameters | Lan_ TM B30 ) read from Devi ]

S AP G D O AOR- RED DG
= ﬂ%ﬁr‘i!ﬂ“ Larn TH_B30
E' Lan_TH_B30 = Progran HPD Sequencing Delay
= Landol Trachon
ﬂstmm o mu.wmi
Steermg O Delay 20 Seconds
Lift Lockout Level —
# Multimode Functions 3 9 ) "3
& Howbdeter
# Martenance Due Min. Value Hax. Value
@ 1-SpeedMode oo ) 50
& Thectthe
* Biake
& Battery

| Lok | [ Conca | [ % Hep |
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S
&
e
@
bl
i
: o>
= Thiclie Min Valun e Wadun el Haw
ke Tyon nom SO0 PO Theoite
Srom Pot
Formad Mg ‘Rees iungie Jeg]
Forpumd Mo Irtiriock,
Foerawd (fcet o o of Corcel 4 Hep Ermax Fgrs
oy Dapgeiond I' ] I‘ J ] -Gl | el |
Floeernin W sl &
Plerveais Mt Latch 1
Aerpana (e rich 2
Tyt Filer b k]
WP SR Type Siich &
Fagquercing Delsy Svelch §
WL Throtti Eruble S b
a Bisha Sopaboh T
m EM Ergke Donied Salch B
= Dy D 1 gt
= Eloko Diervi 2 e
= Hamnp Dty 3 beput
i 4 dgiuk
a Welwzle P gt
O e Drigliut begai
&l bniesiock Brahrg Dt T begedl
& LAl ictedace Svilch 16
- Wl Conkal Turing  Dakss
Fass! Cortide i Bates
T Mako
& Corfrodes
# Vbl -
& CAH Steba 'E Help i -
< £

1314 Software has many builtin featuresto helpin troubleshooting
individual controllers. The example below shows the opened fault monitor,
This can be accessed by clicking on the DIAGNOSE button

Additiona
ratges a e [ e P11 1314
= romenioipibg S e RS - = Controlle

r

Features

Individu al faults in FALILT HISTORY are cleared by highlighting
thefault and RIGHT clickingit, A drop down menu will give you
me c-pnan to clear thefaultas shmn in me example below.
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IMPORTANT

After successfully reflashing a controller, make sure
to clear the fault history of all comments.

Controller Fault History

The 1314 programmer can be used to access the
controller’s fault history file. The programmer will read out
all the faults the controller has experienced since the last
time the fault history file was cleared. Faults such as
contactor faults may be the result of loose wires;
contactor wiring should be carefully checked. Faults such
as over temperature may be caused by operator habits or
by overloading. After a problem has been diagnosed and
corrected, it is a good idea to clear the fault history file.
This allows
the controller
to
accumulate a

f: 1314 PC Programming Station - OEM

You may now begin to manipulate, monitor and diagnose
the forklift performance and functionality.

Follow the below instructions to “Connect”, check
software “Revision Levels, change required forklift
“Settings” and “Monitor” functionality.

1314 PC Programming Station - OEM

| Window DevicefSystem Options Tools Help
L T ¥ d
I@@.% =i == B K ﬂ

Device/System

Connect

new file of
z:?}ueli:sl;ir? g the From Left to right;
new fault Device Info, Device Parameters, Device
history file at ; Monitor, Device Functions, and Diagnose.
Discennect
a later date
you can
readily Defines Controller/Vehicle
determine currently connected
whether the
problem was ;
indeed fixed. TM —Traction
P— Pump
5-8 F-560-0410 Edition
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(: 1314 PC Programming Station - OEM
window  Device[System  Opbions  Tools  Help

480 ®% 5 @CPER BEM G

| @ ﬁ?.“iﬂ:frlfﬁﬂw i Device Information (Lan_Th_B30 ) =)

Name Yiskse
Mocdel nuame: Lan_The_B30
Protocol Vierson: 2
Model Number 12365301
Sedial Mumibes 62778
g Date Code S240
Hardvware Yersion 1414
05 Version 1
Bukd Number 0
SM Vession 260
Faam Bl Version 108
WL App Version 113

. 4;:“; Irtcrssalion

: Stoe '

-

VCL App Version — Current revision of Software in controller.

= & Device/System Lar_TH_B30

@ Lan_TM_B30 = Frogeam

# Landiol Trachon
H 1 - Speed Mode
& Theoftles
1 Brake
i+ Battey

After successfully connecting to
the controller proceed through
the below instructed menu’s and
sub-menu’s to review all
parameters.

& 1314 PC Programming Station - OEM - [Device Parameters { Lan_TM_B30 j
€9 window Oevice[System Options  Tools  Help

IO % P e af 2Em G
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1314 PC Programming Station - OEM - [Device Parameters | Lan_TM_B30 ) read from Device]

ﬁw Devce/System Oplions Took Help

JA® & B QRN RED G

= Device System Lan TH_B3D
E;ﬂ‘_ru_am = Program HFD Sequencing Dielay
= Landoll Traction |
HFD Sequsrong Delay
Sier Cort PyM _ hotusl Vsios Defines how long
- = seconds | the Seat switch
= Mulimode Funclions 3 J 3 can be false before
Rabbi Fed Max Speed
Tustle Frud M Speed | Min. Valus Mazx. V. SRO (returnto
?ﬂﬁ:::;:: e pt neutral} occurs.
= Houhabes
Set Total HM
105 of Hours -
thmn::HR:nMn: { #DRJ [ ‘C-an:di u“&\]
= Mantenence Dus
Hiest Servce Due
# 1 - Speed Mode
z ;,r:zh Input desired Actual Value then click
# Battery “ok” to write value to controller.
Important Note: This same procedure
will be used for all parameters.

- ' 11314 PC Programming Station - OEM - [Device Parameters | Lan_TM_B30 | read from Device]
o3 window Devke(System Options Tooks Help.

JA® %6 CRaD BEm G

Lan_TH_E30
= Frogram
= Lardoll Teachon
HPD Sequencing Dalay
Staar Cont Pwid
Steraring O Drelay
Lift Liochout Level
- Madtimode Functions aAr :| 3
# Howbeher
# Mantenance Dus
& 1 - Speed Mode
i Theohts
# Brake
# Battesp

= E DeviceSystem

& Lan_TM_B30 HPD Sequencing Delay

Actual Value

2o | Seconds

Hin. Value Max. Value
00 50

L#ok | [ #cace | [ G Hep |

Click "ok™ to acknowledge changed parameter

\j:’) Parameter vaiue successfuly changsd

Important Né:;re: This same procedure will be used for all parameters.
|

IMPORTANT

Contact Landoll for Current Revision.
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Intentionally left blank for sevice technician notes.

(1314 PC Programming Station - OFM - [Device Parameters ( Lan_TM_B30 ) read from Device]
&) window DevicefSystem  Options Taoks Help

180 % 8 e0read 2Eam 4

= % Device/System ' lI;M_'M_B'iU
& Lan_TM_B30 & Frogram Steering Off Delay
= Landall Tracton
HPD Sequencing Delay
Steer Cont P

Actual Yalue

Stearing Off Dielay 100 | Baconde
Lift Lockout Lesel 3
= Multimode Funchions | ;] |
Fabbit Fyad hax Speed
Turtle Fwd Max Speed Min. Yalue Max. Value
Rabbit Rey Max Speed || 0.0 0.0
Turtle Rev Max Speed
= Hourkdeter
Set Total HM
105 of Houss | @0k | | ocace | [ QHep |
Fernairing HR s in Mins
= Martenancs Dus
Mext Serace Due
1 - Spead Mode
Throdthe F i g
Brake Sets the time the pump will continue

Battery torun afterthe seat switch is false.
|

®EHE
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(11314 PC Programming Station - OEM - [Device Parameters ( Lan_Th_B30 ) read from Device]

') window Device/System Options Took Help
A B9 5B 0 A0 R- BE M ﬂ“

= %% Device/System :;H‘LIH_E@]
&9 Lan_TM_BE30 = Program
= Landoll Tracton
HPD Sequencing Delay
Steer Cont Pwid
Steenng OH Delay

Lift Leskout Lesyve|

= Multimode Functions:
Rabbit Frad hax Speed
Turtle Feed Max Speed
Rabbit Few Max Speed
Turtle Ry Max Speed
= Hourkdeter
Set Total HM
10z of Hours
Remairing HR 3 in Mine
= Mantenance Due
Mt Semvice Due

#-1-Spead M

Lift Lockout Level
Actual Yalue
0
a0 2
Min. Yalue Max. Value
0 a8
(F] (¥ow] (3]

& Throttle
i+ Brake
i Battemy

Setsthe percentage of Battery discharge

before lift lockout occurs.
Protects operator from taking Battery below safe level.

{1314 pC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]
) window Device/System Options Tooks Help
180 % b G ef REMD G

= !E Device/System
& Lan_TH_B30

NOTE:The "Rabbit and Turtle” function
is determined and activated by the

Lan TM_B30
(= Proaranm

= Landafl Traction
HPFD Sequencing Delay
Steer Cont Pt
Stesring OIf Dialay
Lift Loskout Level

= Mutinode Funchions

Tuntle Fwd Max Spesd
Fabbit Rev Max Speed
Turtle Bew Max Spead

[= Hourkieter
Set Total HM
10z of Howas
Remairing HR's in Mins
= Mantenance Due
Hext Service Dus

| Rabbit Frd Max Speed

Actual Yalue

Min. Value Max. ¥alue
i 00

1=

-

W

o] [Cwo) |

g Heo |

# 1-5Speed Mode

& Throttle

Setsthe “Forward” vehicle max

speed in Rabbit Mode.

position of the switch on the dash.
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(| 1314 PC Programming Station - OEM - [Device Parameters { Lan_TM_B30 ) read from Device]

ﬁwm Device/System  Options  Tooks  Help

S A0 0 QPR REM I

= %% Device/System Lan TH_B30

& Lan_TM_B30D = Program Tustle Fwd Max Speed
= Landaoll Tracton

HFD Sequencing Delay
Steer Cont Pt

Actual Value

Stesting OfF Delay |15 b4
Lift Lostkooit Lesel ¥

= Mustinode Functions 3 ;] 3
Fiabbit Fred Max Speed

Turtle Fyd Max Speed Min. Yalue Max. Value

Rabbit Rlev Max Speed | 0 00

Turtle Rev Max Speed
= Housheter

Set Total HM

105 of Hours | <ok | | o Cancet | | D Hep |

Remaining HR 2 in Mins
= Maritenance Due

Hewxt Serace Due

# 1 -Speed Mode

# Throttle .

& Bk Sets the “Forward” vehicle max
£~ Balten speed in turtle mode.

(| 1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]

ﬁw:n.dm Device/System  Options  Tooks  Help
S B0 B 0 AR N- RE D Eﬂ

= %% Device/System Lan_TM_E30

&9 Lan_TM_B30 = Program Fabbit Rev Max Speed
= Landall Tracton

HFD Sequencing Delay
Steer Cont P N
Stesning D Delay 'an =
Lift Lesskoit Level !
=M Ltimdg Functions 3 I 3
Rabbit Fred Max Speed
Turtla Feud Max spgad Min. Yalue Max. Value

] (100

Actual Yalue

Turte F'.'s\r M.!:-e Speed
= Hourbdeter

Set Total Hi

ators || [gox] [(Woma] (T ]

Femaining HRs in Mins
= Mantenance Due
Hext Service Due
& 1-5peed Mode
&.‘ TthJmE s iT] -
. Briks Sets the “Reverse” vehicle max
- Battery speed in rabbit mode.
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1314 PC Programming Station - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]
&) window Device/System Options Tooks Help _
s 80 %0 dQRred 2EMm D

= %E Device/System
& Lan_TH_B30

LM_IM_BED [
= Program | | Turtle Rev Max Speed
= Landoll Tractor
HPD Seguencing Delay
Steer Cont PiM - Actual Yalue
Steering Off Delay 115
Lift Loekout Level .
= Mutimode Functions | 3
Fiabbit Fred hax Speed
Tutle Fd Max Speed | Min. Value H»_zm. Value
FRabbit Rew Max Speed 0 100
Turtle Rev Max Speed
(= Hourkdeter |
Set Taotal HM
ahons | oc] [(Wowd] (2]
Remaireig HR 2 in Mins
(= Maintenance Due
Mext Service Dus
% 1-Speed Mode fl
=+ Throltle .
G Buakie Setsthe “Reverse” vehicle max
-2 speed inturtle mode.

._ (1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]
| | Window Device[System Options  Taoks  Help _
S SO0 & b @GR RED G

= % Device/System
& Lan_TM_B30

Lan_Th_B30
= Program
(= Landall Traction

HFD Sequencing Delayp

Stesr Cont PwM
Stesiing Off Delay
Lift Lockout Level

Set Tatal HM

Actual Yalue
0f

= Multinwode Functions
Fabbit Fred Max Speed
Turtle Fwd Max Speed
Frabbit Rew Max Speed
Turtle Rewv Max Speed
= Hourtdeter
5 ‘Iﬂ_l'l ta r'.'i
10z of Howrs
Rermaining HR z in Mins
= Mantenance Dus

Ty

Min. Yalue
of

Max. Value
On

3

[ @ ok |

(o) (@]

Mext Semvice D
# 1-5peed Mode
* Thrcitle
+ Brake
+ Battery

When setto “on” values entered
in 10’s of Hours, Remaining Hr's
in Min’s are sent to the controller.

5-14

F-560-0410 Edition




BENDI B3/30 AC CALIBRATION AND PROGRAMMING

€1 1314 PC Programming Station - OFEM - [Device Parameters { Lan_TM_B30 ) read from Device]

@whdm DevicefSystem Options Tooks  Help
FT OB o afieedh- 2EM G

= 8 Device/System Lan TM_BE30 |
& Lan_TM_B30 = Program tis i Homs
(= Landodl Traction
ggrsé::m e Actual Value
Steerng Off Delay o
Lift Loekout Level .
=1 Mudtimode Funchions 3 J 3
Fiabbit Fred Max Speed
Tusrtle Fwd Maw Speed || Min. Value Max. Value
Fabbit Rev Max Speed || 0 " 00an
Turtle Rev Max Speed
(= Hourtdeter |

Set Total HM

| ok | | o€ cacel | [ D Hep |

Femaining HR 2 in Mins

= - Martenance Due
Mext Service Dus
@-1- Speed Mode '
& ;::::'E Sets “Hundreds” of hours.
& Battery Ex: 1500 hrs= 150 (10x150=1500)

(1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]

&3 window Device/System Options Tooks Help
805 b - 2EM 4

= 3% Device/System Lan_TH_BE30 |
& Lan_TM_B30 i= Program Fomaring Hits 1 i
(=~ Landodl Traction
ggrstmm - Actual Value
Steering Oif Delay r
Lift Lockout Level
= Mudtineode Funchions 3 .j 3
Fiabbit Frad Max Speed
Turtle Frvd Max Speed || Min. Yalue Max. Value
Fabbit Rev Max Speed || 0 " 500
Turthe Rew Max Speed
(= Hourkieter |
Set Total HM

105 of Hours | @ ok | [_®cacel | | D Hep |

Remairang HR: n Mine
= Mamtenance Dus
Mest Service Dus |

1- Speed Mode i e
Throttle Sets “Remaining” hours.

st Ex: 7.3hrs=438 (7.3x60=438)
|
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(1314 PC Programming Station - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

& window Device/System Options  Tooks Help

JA0 &0 @CRER 2ED G

= %E Device/System
& Lan_TH_B30

(11314 PC Programming 5tation - OEM - [Device Parameters [ L

Lan TH_B30D

= Prograrn _ Mest Service Due
= Landaoll Traction

HPD Sequencing Delay

Steer Cont Pt Actual Value

Stesting Dff Delay (99900
Lift Lesckout Level I
= Multimode Funchions 3|
Fiabbit Feed Max Speed
Turtle Fevd May S peed Min. Value
Fabbit Rev Max Speed 0
Turtle Rew Max Speed
Hourtdeter
Set Total Hi

. Hours

)2
Max. Value

193300

102 of Hours | <ok | [ o coced | | 9 Hep |

Remaining HAs in Mins
Mantenance Due
Mest Service Due

Sets “Next Service Due”,

S S S

When Hr meter => Next service due,

Service Due will be displayed on the dash display.
Dptional Set, factory default is setto max “99300"

@ Window DevicefSystem Options Tools  Help

/80 % 0 @oead- 2am 9

= %E Device/System % Lan_TH_B30
& Lan_TM_B30 =) Pragram

- Landoll Traction
=8 1 - Speed Mode
. = Responze
o Full ficcel Rate HS
- Full Accel Rate LS
- Law Accel Rate
- Heutral Decel Rate HS
- Meutral Decel Rate LS
- Full Brake Rate HS
- Full Brake Rate LS
- Law Brake Rate
= Fine Tuning
Partial Decel R ate
- HS [High Speed)
L5 [Low Speed)
Feverzal Soften
b an Speed Accel
" Max Speed Decel
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E Eiln_a' gdit View
@ Shortcuts. ..

Pickure

&g & G X

ﬂelp
s M|

100% ~ (@)

3 S4T Sh | L Edit Pictures, .

ﬁ Auto Correct
i

el

f- 1314 PC Programming Station - OEM - [Device Parameters [ Lan_TM

I@ Window  Device/Syskern  Ophions. Taools  Help

_B30 ) read from Device]

180 %D eeran REm G

= -EE Device/System
----- &0 Lan_TM_B30

~ Lan_TM_B30
= Program
& Landall Traction
=1 - Speed Mode
= Hespunse
i Full Accel Bate HS
- Full &ccel Rate LS
- Lo Accel B ate
~Meutral Decel Rate HS
~Meutral Decel Rate LS
- Full Brake Rate HS
f - Full Brake Rate LS
- Low Brake Rate
I'_'I Flne Tuning
i Partial Decel Fate
- HS [High Speed)

PR oo+ AR A

! SRR

irFL]'I'I?-‘Lcc_el' Fiate HS

Actual Yalue

|3.I] | Seconds
dal 2
Min. Yalue Max. Yalue
0.1 30,0
[ = 0K ] [ # Cancel ] ’ CQ Help ]

1314 PC Programming 5tation - OEM - [Device Parameters [ Lan_TM B30 ) read from Device]

|@ Window DevicefSwstem  Options  Tools Help

150 % 0 @OPON REm G

= %{i DevicefSystem
- @8 Lan_TM_B30

- Lan_TM_B30
= Prograni
E! Landoll Traction
g Speed Mode
x =7 Hespanse
fFull Accel Rate HS
Ll Accel Rate LS
- Low Accel Rate
- Meutral Decel Rate HS
- Meutral Decel Rate LS
- Full Brake Rate HS
- Full Brake Rate LS
- Low Brake Rate
EI Flne Tuninig
i Partial Decel R ate
- HS [High Speed]
- LS [Low Speed)
- Reversal Soften
e Ma Speed Accel

Full &ceel Rate LS

Actual ¥alue

|3_I] | Seconds
ey 3
Min. Yalue Max. Yalue
i 300
[ % 0K ] ’ ¥ Cancel ] ’ c@ Help l
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(11314 PC Programming 5tation - OEM - [Device Parameters [ Lan_TM._B30 ) read from Device]

@ Window  DevicefSystem  Ophions  Tools  Help

80 &b @acean | mem 9

= %E Device/System
& Lan_TM_B30

< Lan_THM_B30
= Frogram
- Landoll Traction
= R Speed Mode
! B Rezponze
o Full Accel Rate HS
- Full Accel Rate LS
| o ficoel B ate
i Neutral Decel Rate HS
i Neutral Decel Fate LS
. Full Brake Rate HS
< Full Brake Rate L5
- Low Brake Rate
= Fine Tuning
- Partial Decel Rate
. HS [High Speed]
- LS [Low Speed)
- Reversal Saoften
- Max Speed Accel

;L::uw Accel Hate

Actual ¥alue

|1Iy] | Seconds
] — 3
Min. Yalue Max. Yalue
0.1 300
= 0K ] [ # Cancel ] ’ c@ Help l

(11314 PC Programming Station - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Window Dewice/System  Cptions  Tools  Help

ffo %P e aR 2EM G

= -E-E Device/Syztem
@@ Lan_TM_B30

<+ Lan_THM_B30
= Frogram
- Landall Traction
= Speed Mode
: B Rezponze
o Full Aceel Frate HS
- Full el Rate LS
- Low Accel Rate
W 1| 2l Decel Rate HS

i Neutral Decel Rate LS

- Full Brake Rate HS

- Full Brake Rate LS

i Low Brake Rate

- Fire Tuning
. Partial Decel Rate
- HS [High Speed)
- LS [Low Speed)
- Reversal Soften
o Max Speed ficcel

Meutral Decel Rate HS

Actual Value

|2.5 | Seconds
g 3
Min. ¥alue Max. Yalue
] 300
0K ] ’ #€ Cancel ] ’ %! Help l
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(11314 PC Programming 5tation - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Window Dewce,l'S';.fstem Optu:uns Tools Help

|5 80 &0 @@P.ﬂ BEM G

= -:-E Dew-::e!ﬁystem Lan_TH_E30 _
@@ Lan_TM_B30 =) Frogram Meutral Decel Rate LS
- Landall Traction

E! 'I_- Speed Mode
- = Response

Actual ¥alue

o

- Full Azcel Rate HS |7.0 i Seconds
~ Full sceel Rate LS '

~Low dccel Rate | _:] |

i Meutral Decel Rate HS

B 1. = itral Decel Fate LS Min. Yalue Max. Yalue
i Full Brake Rate HS 01 300
- Full Brake Rate L5
- Low Brake Rate
III Flne Tuning
Fartial Decel Rate s Ok ] ’ # Cancel ] [ CQ Help ]
- HS [High Speed]
L5 [Low Speed)
- Reversal Soften
o Man Speed Aocel

(1314 PC Programming 5tation - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Wlindow Dew:e,l'S‘;.-‘stem Optmns Tools Help

ST 2@ & B @@F‘.ﬁ BEMm G

= %E Device/System i Lan_ TM B30 )
@ Lan_TM_B30 =) Program Full Brake Rate HS
[#- Landall Traction |

i Speed Mode
= Rezponze
Full Accel Rate HS iifi] i Caconids
o Full Accel Rate LS
Lows Accel Rate < |'J B
i Meutral Decel Rate HS
i Meutral Decel Rate LS || Min. Walue Max. Value
O C )l Brake Rate HS I_EI'I 3|:I|j
- Full Brake Rate LS
. Lows Brake Rate
=1 Fine Tuning
-~ Parhial Decel R ate K ] ’ # Cancel ] ’ '-‘r;l Help ]
- HS [High Speed]
L5 [Low Speed]
- Reversal Soften
o Max Speed Accel

Actual ¥alue
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(11314 PC Programming Station - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Wiindoi DE'-.-'IEE,I'E':.-'StEI‘I‘l Optlnns Tools Help

s 80 a0 QOREH BET < |

=l %E Device/System
@ Lan_THM_B30

Full Accel Rate HS: Above - The rate of which speed
command increases when full throttle is applied at high

speeds.

~Lan Th_ BSEI
i'—_] Program
- Landall Traction
= O - Speed Mode
. B Hespunse
-« Full Accel Rate HS
- Full sccel Rate LS
- Low Accel Rate
- Meutral Decel Rate H5
- Meutral Decel Rate LS
- Full Brake Rate HS
I F Ll Erake Rate L3
- Low Brake Rate
B Flne Tuning
i Partial Decel Rate
- H5 [High Speed)
- L5 [Low Speed)
- Reversal Saften

i Max Speed Accel
o bl aw Sread Neral

Full Brake Fate LS

Actual ¥alue

125 ! Seconds
Jl e
Min. Yalue Max. Yalue
ni 0.0
= 0K ] [ # Cancel ] ’ CQ Help ]

Full Accel Rate LS: Below - The rate of speed
command increases when full throttle is applied at low
speeds.

(11314 PC Programming 5tation - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Window Dewce,l'System Opl:lcuns Tools Help

|5 806 B @@ﬁf‘.@ =Rk}

= %E Device/System
@@ Lan_THM_B30

< Lan TH_B30
B- Frogram
j Landoll Traction
I_I 1 Speed Mode
= Rezponze

o Full Accel Rate HS
- Full Accel Rate LS
- Low Accel Rate
- Meutral Decel Rate HS
- Meutral Decel Rate LS
- Full Brake Rate HS
~ Ful Brake Hate LS

l] Flne Tunlng
- Partial Decel Rate
- HS [High Speed)
L5 [Low Speed)
Reversal Soften
o Man Speed Aocel

[Lews Brake Rate

Actual Yalue

|_E.I] | Seconds
Y 3
Min. Yalue Max. ¥alue
T} 300
[ w0k ] [ # Cancel ] ’ CQ Help ]
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(11314 PC Programming Station - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Window DevicefSystem  Options Tools - Help

= %E Devicef/System
@ Lan_TM_B30

80 BB eead oM

¢ Lan TM_B30
=) Program [Partial Decel Rate
{#- Landoll Traction
=1 - Speed Maode
= Rezponze
- Full Accel Rate HS |3|]_|] | Seconds
- Full ficoel Rate LS -
Low Accel Rate i o _'J 3
o Meutral Decel Rate HS
- Meutral Decel Rate LS || Min. Yalue Max. Yalue
- Full Brake Rate HS 01 300
~ Full Brake Rate L5
- Low Brake Rate
& Fine Tuning
Partial Decel Rate [ wf QK ] [ 8 Cancel ] ’ CQ Help ]
- HS [High Speed)
L5 [Low Speed)
Reversal Soften
" Max Speed Accel

Actual Yalue

Low Accel Rate: Above - Sets the rate at which the Neutral Decel Rate HS: Below - Sets the rate that slows

speed command increases when a small amount of down the vehicle when the throttle is released to neutral
throttle is applied. Typically adjusts low speed control. at high vehicle speeds.

Neutral Decel Rate LS: Above - Sets the rate that slows
down the vehicle when the throttle is released to neutral
at slow vehicle speeds.

(1314 PC Programming Station - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

.@ Window  Device/Svstern  Options  Toaols  Help

S 80 % 6l ed- mEm G

= %E Device/System
@ Lan_THM_B30

~Lan_TH_B30
- Frogram HS [High Speed)
- Landall Traction I
= Speed Mode
= Responze
- Full siccel Rate HS |70
- Full sccel Rate LS
- Low Accel Rate il :J
- Meutral D'ecel Rate HS
- Meutral Decel Rate L5 || Min. Yalue Max. Value
-~ Full Brake Fiate HS o foo
- Full Brake Rate L5
- Low Brake Rate
= Fine Tuning

TR

il

Actual Yalue

e

[

ey || ) [ cened | [ Qb |

LS [Low Speed]
Reverzal Soften

hax Speed Accel
ko Craad Mansal
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11314 PC Programming 5tation - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Window Dewce,l'S';.fstem Optln:nns Taols - Help

|5 g@ &le REREN BED El

= -:-E Dewce!ﬁystem
~ §P Lan_TM_B30

- Lan_TM_B30

i?j Frogram

- Landall Traction
= Speed kMode
= Hespunse
feFull Azcel Rate HS
- Full Accel Rate LS
- Low fccel Rate
- Meutral Decel Rate HS
- Meutral Decel Rate LS
- Full Brake Rate HS
- Full Brake Rate LS
- Low Brake Rate
I__I Fme Tuning
- Partial Decel Rate
HS [ngh Speed]

Heversal Su:uften
i Max Speed Accel

;Ls iLow Speed]

Actual Yalue

et 1

!3!] | 4
2| T ]
Min. ¥alue Max. Yalue
n oo
o 0K ] ’ # Cancel ] [ c@ Help ]

Full Brake Rate HS: Below - Sets the rate at which the
vehicle slows down from high speeds when full brake is
applied or when full throttle is applied in the opposite

direction.

(11314 PC Programming Station - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Windo Dewce,l'S';.fstem Optu:uns Tools Help

80 D AEPAR REM Sﬂ

= %{i Device/Syztem
@@ Lan_TM_B30

-~ Lan_Th_B30
I_:I Program
[ Landall Traction
T Speed Mode
X =" Fiespu:unse
i Full Azcel Rate HS
- Full el Rate LS
i LowAcoel Rate
i Neutral Decel Rate HS
i Neutral Decel Fate LS
- Full Brake Rate HS
- Full Brake Rate LS
- Low Brake Rate
I’_; Flne Tuning
i Partial Decel Rate
L H5 [High Speed]
Lolg [Low Speed]
I oversal Soften
o Max Speed Accel
o Max Speed Decel

Reverzal Saften

Actual Yalue

20 %
) IS 2
Min. ¥alue Max. Yalue
0 100
' OF ] ’ # Cancel ] ’ =} Help ]
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11314 PC Programming 5tation - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Window Device/aystem  Options  Tools  Help

i 80 % ate@adn BEm G

= s Device/System oo Lan_TM_B30
g Lan_TM_B30 = F'.rngram [Max Speed Accel
+- Landall Traction |
=11 - Speed Made
=- Fiespu:unse
- Full Acoel Rate HS
- Full Acoel Rate LS
- Low Accel Rate 3 |J T
i Meutral Decel Rate HS
- Meutral Decel Rate LS Min. Value Max. Value
- Full Brake Rate HS o 300
- Full Brake Rate LS
i Low Brake Rate
'_I Flne Tuning
Fartial Decel A ate wf Ok ] ’ # Cancel ] [ C@ Help l
i HS [High Speed]
L5 [Low Speed)
- Reversal Soften

=

-—\.

Actual ¥alue

0 i Seconds

.. [T peed Accel

o Max Speed Decel

- Thrattle

Full Brake Rate LS: Above - Sets the rate at which the
vehicle slows down from slow speeds when full brake is
applied or when full throttle is applied in the opposite
direction.

(11314 PC Programming Station - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]

@ Wind o Dewce,l'System Options  Tools Help

S 80 %0 aoran 2EM G

= %ﬁ Device/System o Lan_TH_ EEU
@ Lan_THM_BZ20 i F':n:ugram [Max Speed Decel
[#- Landall Traction |
=k Speed Mode
- Fezponze
- Full ccel Fate HS 10.0 | Seconds
- Full 4ccel Rate LS '
- Lowe Accel Rate = J 5|
- MWeutral Decel Rate HS
. Meutral Decel Rate LS Hin. Value Max. Value
-~ Full Brake Fiate H3 01 300
- Full Brake Rate LS
- Low Brake Rate
=8 Fine Tuning
Fartial Decel R ate W O ] ’ # Cancel ] [ CQ Help ]
HS [High Speed]
LS [Low Speed)
Reverzal Soften

m

Actual Yalue

b aw Speed Accel

B 12 Speed Decel

L-‘Etl- Thrattle
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Low Brake Rate: Below - Sets the rate at which the
vehicle slows down at all speeds when a small amount of
brake is applied or a small amount of throttle is applied in
the opposite direction.

Partial Decel Rate: Above - Sets the rate that is used to
slow down the vehicle when the throttle is reduced with
out being released to neutral.

HS (High Speed): Below - Sets the percentage of the

Typical Max Speed above which parameters will be used.

LS (Low Speed): Above - Sets the percentage of the
Typical Max Speed below which the "LS" parameters will
be used.

Reversal Soften: Below - Larger values create a softer
reversal from regen braking to drive when near zero
speed.

Max Speed Accel: Above - This parameter controls the
rate at which the maximum speed setpoint is allowed to
change when the value of Max Speed is raised.

Max Speed Decel: Below - This parameter controls the
rate at which the maximum speed set point is allowed to
change when the value of Max Speed is lowered.

' C 1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]

&) window Device/System Options Tooks Help

sAQ B a9 e 250 9

= vﬁ Device/System ' Lar_TM_E30

@ Lan_TM_B30 = Program
# Landoll Traction

¥ 1-5peed Mode
= Throttle

Fomnwasd Deadband

Forwiand Mas

Reverse Deadband

Reverse Max
# Brake
* Batbens

Fooward Deadband

Actual Yalue
o3 | Vot

I0J 2

Min. Value Max. ¥alue
0.00 5.00

| ok | [ o cancel | [ D Hep |

Forward Deadband = Value when the acceleratoris in the “not depressed” position.
Using the monitor menu, view the Inputs/Throttle Pot, add .10 to this value then
enter it into the Actual Value for Forward and Reverse Deadbands.

Mote: Calibration should be completed through the Display.
When calibrating through the display the offsets will be automatically set

5-24

F-560-0410 Edition



BENDI B3/30 AC CALIBRATION AND PROGRAMMING

(1314 PC Programming 5tation - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]

&) window DevicejSystem Options Tooks Help

180 & B @GRAA BED I

| = % Device/System

&8 Lan_TM_B30 =

Lan TM_E30

Proqrarm

# Landall Traction

# 1-Speed Mode

|- Throdtle
Fommad Deadband
Reverse Deadband
Reverse Max

# Brake

# Battery

Fosward bax

4.97

3

Min. Value
0.00

Actual Yalue

| Vot

Ja
Max. ¥alue
R.00

|« ok |

El Ty

Forward Max = Value with the accelerator fully depressed.
Using the monitor menu, view the Inputs/Throttle Pot, subtract .10 from this value
then enter it into the Actual Value for Forward and Reverse Max.

MNote: When calibrating through the display the offsets will be automalically sel.

Note: Reverse Deadband & Max should be mirrored from the forward parameters.

C 1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]

&) window Device/System Options Taoks Help

/2@ % 6 @G ed- M 4

I = %% Device/System Lan_TM_B30
& Lan_TM_B30 =l Program Brake Deadband
# Landall Tractior
+ 1 - 5Speed Mode
+ Thicllle ) Actual Value
= Brake {2.31 Valt
Brake-Deadband
Brake Max 3| J |
# Battery
Min. Value Hax. Value
0.00 5.00
| ok | [ o cancel | [ 2 Hep |
Brake Deadband = Value when the Brake is in the up “not depressed” position.
Using the monitor menu, view the Inputs/Brake Pot add 2.0 to this value then
enter it into the Actual Value in the Brake Deadband menu.
Note: When calibrating through the display the offsets will be gutomatically set
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(1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]
&) window DevicejSystem Options Tooks Help

180 % b @O AR BEm 9

= % Device/System | Lan_TM_B30
@ Lan_TM_B30 = Program Brake Max
+ Landall Traction
1 - Speed Mode
- Thiclthe Actual Value

Brake 5.00 | Vit
Brake Deadband

Brake hax 3 :.
Blatteny

H-5

#

Min. Value Max. ¥alue
0.00 5.00

| ok | | o€ cancel | [ Q Hew |
Brake Max = Value when the Brake is fully depressed.
Using the monitor menu, view the Inputs/Brake Pot subtract .10 from this

value then enter it into the Actual Value in the Brake Max menu.
Note: When calibrating through the display the offsets will be outomatically set

(1314 PC Programming 5tation - OEM - [Device Parameters ( Lan_TM_B30 ] read from Device]
&) window Device/System Options Took Help
I 20 & 0 AR TRED I

= %o Device/System | Lan_TM_B30
& Lan_TM_B30 = Prograrn Freset Valts Per Cel
# Larndall Tractior

| 1 - Speed Mode
| Throttle } Actual Value

| Brake | 2.090 Valt

Eatteny
Reset Yolts Pes Cell 3| J 3
Full\olts Per Cel
Empty Volts Per Cell Min. Value Max. ¥alue
Discharge Time | 0.900 13.000
BDI Reset Percent

UL I o

] [(Cow) [Trw]

The Reset Voltage Per Cell levelis checked only once, when KSI is 1° keyed.

Note: BDI Reset Percent setting interacts with BDI Reset Voltage to equal 100%.
Reset Volts Per Cell should always be set higher than Full Volts Per Cell,
Resef Voltage Level = Reset Volts Per Cell x numberof cells in the battery pack.

| |
Parameter Changes not Recommended - Landoll Default Settings.
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1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]
&) window DevicejSystem Options Tooks Help
S 80 & 0 bR BEM G

= 25 Device/System | Lan TM_E30

& Lan_TM_B3D &l Program Full Volts Per Cel
+ Landall Tracton

# 1-5Speed Mode

® Brake |2 040 Vaolt
= Battery
FReset Yotz Per Cell I J‘ 3
Full Violts Per Cell

Ernpty Volts Per Cell Min. Value Max. Value
Discharge Tirne 0.900 3,000
BDI Reszet Peicent

| @0k | [ o Cancel | [ D Hep |

The Full Volt Per Cell level sets the Voltage considered to be 100% charged.
When a loaded batterydrops below this voltage, it beginsto lose charge.

Kevswitch Voltage is viewableinthe 1314 menu Monitor/Battery.
Note: Full Voltage Level = Full Volts Per Cell x number of cells in the battery pack.

Parameter Cha ngfsés not Recommendeﬁ - Landoll Default Settings.

(1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]
&7 window DevicefSystem Options Took Help

140 & @acre@ 2am 9

= %f Device/System || Lan_TM_B30
@ Lan_TM_B30 = Program | Empty Volts Per Cel
+ Landall Traction

1 - Speed Mode
| Thattie Actual Value

Brake 1710 Vot
Battany
Reset Volts Per Cell 3 J 3
Full Vaolts Per Cell

R

E-

Discharge Time 0,900 [3.000
BDI Feset Percent

[ ok ] [ o cancel | [ G Heo |

The Empty Volt Per Cell level sets the Voltage considered to be 0% charged.
MNote: Empty Voltage Level = Empty Volts Per Cell x numberof cells in the battery pock.

Parameter Changfaés not Recommended - Landoll Default Settings.
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{1314 PC Programming Station - OEM - [Device Parameters ( Lan_Th_B30 ) read from Device]

& window Device/System Options Took  Help

S 2@ D RO Of 25D G4

= %6 Device/System Lan_THM_E30
& Lan_TM_B30 = Program
* Landall Traction
1 - Speed Mode
Throitle
Erake
Battery
Feset Wolts Pes Cell
FullVolts Per Cell
Empty Volts Per Cell

BDI Reset Percent

B 8-E

Dizcharge Time
Actual Yalue
60 Minutes
Ji 0 3
Min. Yalue Max. Value
0 600

[ ok | | o cace | [ G Hep |

decrement from 100% to 0%.

Empty Voltage Level,

Discharge Time sets the minimum time for the BDI Percentage to

Note: State of Charge Level = {{Full Voltage Level - Empty Voltage Level) x BDI Percentage / 100) +

(11314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]

&) window Device/System Options Taaks Help
180 & 6 @OROR RED I

= %6 Device/System Len TH_B30
& Lan_TM_B30 = Frogram

[+ Landoall Tracticn

# 1-Speed Mode

# Throttle

+ Biake

= Battery
Reset Wolts Per Cell
FuliVaolts Per Cell
Empty Volts Per Call
Discharge Time
BOE Reset Pecent

B0 Reset Peicent

Actual Yalue

5?5
9| J 2
Min. Value Max. Value
] 100
| @ok | [ o cocel | [ 9 Hep |

When a battery has a high BDI percentage, its float voltage at KS1On can cause false
resets. The BDI Reset Percent parameter addresses this problem by allowing the user to
define a BDI Percentage value above which the BDI Percentage variable will not reset.
Note: When K5l is first powered on, the BDI Percentage variable will reset to 100% only if
((Kevswitch Voltage > Reset Voltage Level) and (BDIPercentage < BDI Reset Percent)).
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(1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]
‘@) window Device/System Options Took  Help

80 B 0 @0PQR BRED 9

= $f® Device/System ' :;H‘*_TM_BI*
&9 Lan_TM_B30 = Program Steet Pot Min
# Landall Traction
# 1-5Speed Mode
# Throttle Actual Yalue
il Brake 1.12 Vaolt
=+ Battery !
a7 3
= Mastes
Min. Yalue Max. Value
Stees Pot Zero 000 B0
Stesr Pot M ax
[P ok | [ carcel | [ Hep |

Set Steer Pot Min to the voltage on the steering pot with steering full
counter clockwise (Left). Determine the value by readingthe monitor

menu Inputs/Steer pot when steering CCW to the maximum position.
Note: Calibration should be completed through the Display.

(1314 PC Programming Station - OEM - [Device Parameters [ Lan_TM_B30 ) read from Device]
&) window Device{System Options Tooks Help

180 B 8 @ORQR 2EM I

= % Device/System Lan_TH_E30
& Lan_TM_B30 =i Program Steer Pot Zera

# Landall Traction

+ 1-5peed Mode

& Thiclte Actual Yalue

i Brake |2.98 Valt

i+ Battemy .

= Master J :'] 2
Stees Pot Min Min. Yalue Max. ¥alue

0.00 5.00

Stees Pob My

[ SOk | | cace | [ DQHep |

Set Steer Pot Zero to thevoltage on the steering pot when steering
straight ahead. Determine the value by readingthe monitor menu
Inputs/Steer pot when steered to the straight position.
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(1314 PC Programming Station - OEM - [Device Parameters ( Lan_TM_B30 ) read from Device]

= % Device/System
&9 Lan_TM_B30

Lan TM_B30
= Program Steer Pot Max
# Landall Tracticn
#1-5 Mode
g Actusl Value
“ Beke a Vol
# Battemy
3| J 3
= Mastes

Min. Yalue Max. Value

0.00 5.00

| 20k | [ o Cacel | [ D Hep |

Set Steer Pot Max to the voltage on the steering pot with steering full
clockwise (Right). Determine the value by readingthe monitor menu
Inputs/Steer pot when steering CW to the maximum position.

C 1314 PC Programming Station - OEM

b = oa]

= %E Device/System

Clickthe gauge for Monitor Menu

Make sure Device connected is highlighted
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1314 PC Programming Station - OEM - [Device Monitor { Lan_TM_B30 }]
# \indow Device/System Options  Took  Help

580 &0 eeraa- 2am 9

- E Device/System : Lm_IIM_BBD Hnrﬂm Value Hame twmnt "-F'nl.ue |i.i-nit |
& Lan_TM_B30 - Mouor
= Lift Cutout Flag oft
Lift Cutout Flag
Staet Pump Spesd Flag Steer Pump Speed Flag Off
Faiking Brake Switch Parking Brake Switch  Off
Seat Swilch
Batteny Roll Dut Switch Seat Switch O
Mode Switch Battery Roll Out Switch On
Throttle Pedal Switch
Fomand Syvatch Mode Switch O
Rieverse Switch
Mok Cord Driver Pk Throttle Pedal Switch O
Motor Temp Sensor Analog Forward Switch O
2 g‘:‘;:ts Reverse Swilch off
i Battery Main Cont Driver PwM 0 x
+ Motor
= Controlier Motor Temp Sensor Anal 1000 Volt
| = \akarla

“Landoll” Parameter Details:
“LIft Cutout Flag” “on” when in Lift Lock Out.

“Steer PumpSpeed Flag” “on” when in forward or
reverse AND driver is on the seat.

“Seat Swith” “on” when operator is on seat.

“Battery Roll Out Switch” - Optional Feature - check to
see if jumper is in place on battery roll out connector.

“Mode Switch” in Turtle mode is “off” and in Rabbit
mode is “on”

“Throttle Pedal Switch” - safety switch on accelerator
that disables/enables throttle command.

“Forward Switch” is “on” when in Forward.
“Reverse Switch” is “on” when in Reverse.

“Main Cont Driver PWM” - 100% setting to pull in
contactor and 80% to hold contactor.

“Motor Temp Sensor Analog” - Linear Thermocouple
reading.
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(1314 PC Programming Station - OEM - [Device Monitor [ Lan_TM_B30 )]
# window Device/System Options Tooks Help
S 20 % b @b @aR- BEM G

= 38 Device/System Lm—_TM‘BEB 'Monitor Value Name | Cumrent Value |I.Fnit |
& Lan_TH_B30 =l Monitor
+ Landall Throttle Command (1K1 x
=8 Inpuds
tﬂa C Mapped Thiottle 0.0 %

Mepped Thactlle Throttle Pot 6.24 Yolt
T hrattie Fot
Biaks Command Brake Command 99.6 %
Mapped Brake Mapped Brake 100.0 %
Brake Pot
Sheer Pot Brake Pot .24 Valt
Steer Angle [deg)
imsck Steer Pot .24 Yalt

# Outputs | Steer Angle [deq) 1]

# Battery

& Motos Interlock On

- Cowdeellar

C 1314 PC Programming Station - OEM - [Device Monitor { Lan_TM_B30 }]
| window Device/System Options Tools Help

s 40 & b6 @tRrAN 2D

= ﬁ 3’1“33”:}'“3“3] :’:::;;LB% Hnr;tur ;!J;ahle Hame .'C.wrer.lt Yalue |linit |
m- = |
K & Landoll | 5 Volts 525 Yolt
| S It
Y Ext Supply Current n mAmpere

Lunent
- Battery

- Motor

: 5:&?:“' . Supply for Left motor Encoder,

+ CAN Status TM = Left motor, TS = Right motor
M oded Mumber

(/1314 PC Programming Station - OEM - [Device Monitor ( Lan_TM_B30 ]
# Window Device/System Options Tooks Help

180 %6 ecrea 20 9

- ﬁ Deu::cnf 51_5'“’;“ i :_::_I_RL:LBED .i'l'.lnni.t.ur ;';"-ahe the .i.:mreﬁt-\l-’;a-l.we |.I.Init |
& Lan_TH_B30
+ Landaoll BDi 84 4

& Ditputs Capacitor Yoltage 1.0 Vol

28 Battery Keyswitch Voltage 47.7 Valt
BDI
Capacitor Voltage
Feyswitch Yoltage
# Motor
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11314 PC Programming Sfatkon - OEM - [Device Monitor [ Lan_Tu_B30 )]

P Window  DevicedSrstern  Options  Tools  Falp

P EQ B D BOeAR 2Em 4

™ 8 I - i
= -ﬂ DrevicelS psiam i ::";W E ) it on Wl M Cisveni Valee | Ul
B Lan_TM_E30 i Harfo

= Lol Bl s i FRP o i
A Ity
T Temprraline 20 deg C
a Eallaiy Motorh peed A o P
2 bt EIER MotmSpeed B 1] T

T emoe sirs

Mot oaed A

MotoSpesd B
- | e .

(11314 pC Programming Station - OEM - [Device Monitor { Lan_TM_B30 )]
™ Window Device/System Options Tooks  Help

180 & O Q0P AN 2ED G

g - A e Monito Ve Name _[Curent Vol [Unt |
an_TH_| =

- Lanc Current (AMS) 0.0 T
& Inputs _
i I:rl'ﬁtw.tg Temperature 25 deg C
& Dattety Main State 3
# Motar
= ‘Regen On

Emek (3 VCL Esror Module

Temperature

M State YCL Ewmros 0

Hegen

WL Erros Module

YCL Evrow

& Culbacks

[ PN N I

(1314 PC Programming Station - OEM - [Device Monitor ( Lan_TM_B30 )]
™ Window Device/System Options Took Help

180 & 0 aOPaN 2Em G

= E Device/System g Lan TM_B30 . Hnn-it:-p: #;he.i«lame . fur:rﬁ "'.l"ulue |l.lnl |
@ Lan_TM_B30 =) Monitor
# Landoll Motor Temp Cutback 100 54
& Controller Temp Cutback 100
i+ Battery Undervoltage Cutback 0
%

l : Controlier Dvervoltage Cutback 100

EYRIET Y

M ain State
Regen

WL Erros Module
WECL Erros

Cutbacks
Mator Temp Cutback
Corticlier Temp Cuthack
[Indervoltage Cuthack
Owervoltage Cutback,

o laldsda
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(1314 PC Programming Station - OEM - [Device Monitor ( Lan_TM_B30 )]
™ \Window Device/System Options Tooks Help
/20 % b AR B2ED G

= E&e";_“mt-‘:i:“m 4 :'_:;-Tit:::djw Monitor ¥alue Mame | Cumrent Value |l}ni| |
- # Landol VYehicle Speed oo

# Inputs

& Outputs

i+ Battery

- Mator

& Controber

(1314 PC Programming Station - OEM - [Device Monitor ( Lan_TM_B30 )]

™ window Device/System Options  Tooks  Help
S 80 B b e 2EM 4

= ﬁgn::ce!i]:te‘;nm I :-::.I_RLH_BEU | Monitor Yalue Name | Current Value ]Urﬁ! ]
an_1iM_| Landall | CAN NMT State 127
[rpiats
Dutputs
! Batteny
Mator
Controder
Wehicle
CAM Stahis
CAN NMT State

-8B -B-E -5

on - EM - [System Fault Monitor]

ns Todls Help

rE@ z2Em 9

e e T— D [pescrpn |Expisnston eode [ewm [peme |

T Bt Morker Main Comtachs Did MoA Cloze Main Cortacior Did Mot Closa : Lan_TM_BX

(FAILURE  Nore Theottie \wiper High Thicttle Wipes High . Lan_TM_B3

|FAILURE  Mone Pt 2'wiper High Pol 2\Wipes High : Lan_TM_B
FALURE  Mone Moloe Temp Sensor ot Mobor Teinp Serior Faud . Lar TH_82
FALURE  Moms F it O Dthes Traction Controdl Fault On Dther Traction Conlioler : Lan. TM_BH
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IMPORTANT

After successfully reflashing a controller, make sure
to clear the fault history of all comments.

Detailed explanation of all controller parameters are
shown below in the following tables.

Landoll TM_S Parameters

DESCRIPTION Unit | Value Min Max Text Description
Landoll Traction
HPD Sequencing Delay Sec 2 0 5 Sets amount of time an operator can be off seat
before SRO enables.
Steer Cont PWM % 100 0 100 Sets the voltage to the steer contactor.
Steering Off Delay Sec 10 0 30 Time that the pump continues to run after operator
leaves seat.
Lift Lockout Level % 0 0 99 Determines battery percentage before LOS
engages.
Multimode Functions
Rabbit Fwd Max Speed % 100 0 100 Sets maximum speed of vehicle in rabbit mode.
Turtle Fwd Max Speed % 15 0 100 Sets maximum speed of vehicle in turtle mode.
Rabbit Rev Max Speed % 90 0 100 Sets maximum speed of vehicle in rabbit mode.
Turtle Rev Max Speed % 15 0 100 Sets maximum speed of vehicle in turtle mode.
HourMeter
Set Total HM 0 0 1 Set to 1 to write 10s of hours and remaining hours in
minutes to controllers.
10s of Hours 0 0 20000 Sets 10s of hours. (I.E. 90=900 hours)
Remaining HRs in min. 0 0 600 Sets remaining hours in minutes. (I.E. 60=1hour)

Maintenance Due

Next Service Due When hour meter = next service due, maintenance
due will be displayed on dash.

Speed Mode
Response
Sec 0.1 3.0 30.0 Sets the rate at which the speed command
Full Accel Rate HS increases when full throttle is applied at high vehicle
speeds. Larger values represent slower response.
Sec 0.1 3.0 30.0 Sets the rate at which the speed command
Full Accel Rate LS increases when full throttle is applied at low vehicle
speeds. Larger values represent slower response.
Sec 0.1 10.0 30.0 Sets the rate at which the speed command
Low Accel Rate increases when a small amount of throttle is applied.
Typically adjusted to affect low speed control.
Sec 0.1 7.0 30.0 Sets the rate slows down the vehicle when the
Neutral Decel LS throttle is released to neutral at high vehicle speeds.

Larger values represent slower response.
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DESCRIPTION

Unit

Value

Min

Max

Text Description

Neutral Decel Rate HS

Sec

0.1

25

30.0

Sets the rate that slows down the vehicle when the
throttle is released to neutral at slow vehicle speeds.
Larger values represent slower response.

Full Brake Rate HS

Sec

0.1

1.0

30.0

Sets the rate at which the vehicle slows down from
high speeds when full brake is applied or when full
throttle is applied in the opposite direction. Larger
values represent slower response.

Full Brake Rate LS

Sec

0.1

25

30.0

Sets the rate at which the vehicle slows down from
low speeds when full brake is applied or when full
throttle is applied in the opposite direction. Larger
values represent slower response.

Low break Rate

Sec

0.1

6.0

30.0

Sets the rate at which the vehicle slows down at all
speeds when a small amount of brake is applied or a
small amount of throttle is applied in the opposite
direction. Larger values gives a slower response

Fine Tuning

Partial Decel Rate

Sec

0.1

30.0

30.0

Sets the rate that is used to slow down the vehicle
when the throttle is reduced without being released
to neutral. Larger values represent slower response.

HS (High Speed)

Sec

70

100

Sets the percentage of the Typical Max Speed
above which parameters will be used.

LS (Low Speed)

Sec

30

100

Sets the percentage of the Typical Max Speed below
which the “LS” parameters will be used.

Reversal Soften

Sec

20

100

Larger values create a softer reversal from regen
braking to drive when near zero speed. This helps
soften the transition when the regen and drive
current limits are set to different values.

Max Speed Accel

Sec

1.0

30.0

In some applications, the Max Speed value is
changed frequently through VCL or over the CAN
bus. The Max Speed Accel parameter controls the
rate at which the maximum speed setpoint is
allowed to change when the value of Max Speed is
raised. The rate set by this parameter is the time to
ramp from O rpm to Typical Max Speed rpm. For
example, suppose Max Speed is raised from 1000
rpm to 4000 rpm. If Typical Max Speed is 5000 rpm,
and the rate is 10.0 seconds, it will take 10.0 *
(4000-1000) / 5000 = 6.0 seconds to ramp from
1000 rpm to 4000 rpm.

Max Speed Decel

Sec

0.1

10

30

This parameter works like the Max Speed Accel
parameter, except that it controls the rate at which
the maximum speed setpoint is allowed to change
when the value of Max Speed is lowered. For
example, suppose you change Max Speed from
4500 rpm to 2500 rpm. If Typical Max Speed is 5000
rpm, and the rate is 5.0 seconds, it will take 5.0
(4500-2500) / 5000 = 2.0 seconds to ramp from
4500 rpm to 2500 rpm.

Throttle

Forward Deadband

Volt

Auto set
during
calibrati
on.

Defines the wiper voltage at the throttle deadband
threshold. Increasing the throttle deadband setting
will increase the neutral range. This parameter is
especially useful with throttle assemblies that do not
reliably return to a well-defined neutral point,
because it allows the deadband to be defined wide
enough to ensure that the controller goes into
neutral when the throttle mechanism is released.
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DESCRIPTION

Unit

Value

Min

Max

Text Description

Forward Max

Volt

Auto set
during
calibrati
on.

Defines the wiper voltage required to produce 100%
controller output. Decreasing the throttle max
setting reduces the wiper voltage and therefore the
full stroke necessary to produce full controller
output. This parameter allows reduced-range throttle
assemblies to be accommodated.

Reverse Deadband

Volt

10

125

The four Throttle Reverse parameters are the same
as their Throttle Forward counterparts, and apply
when the throttle direction is reversed.

Reverse Max

Volt

Same as above.

Brake

Brake Deadband

ms

48

40

2000

The four Brake throttle adjustment parameters are
the same as their Drive throttle counterparts

Brake Max

ms

200

800

Same as above.

Battery

Reset Volts Per Cell

Volt

2.09

0.9

The value of this parameter is a percentage of the
Nominal Voltage setting. The User Undervoltage
parameter can be used to adjust the undervoltage
threshold, which is the voltage at which the
controller will cut back drive current to prevent
damage to the electrical system. Typically this
parameter is changed only when the controller is
being used in an application at the high end of the
controller's range: such as a 24-36V controller
being used in a system with a 36V battery pack. In
this case, the undervoltage threshold can be
lowered by setting the User Undervoltage to a lower
value. The undervoltage threshold can never be
lowered below the controller’s power base minimum
voltage rating.

Full Volts Per Cell

Volt

2.04

0.9

The reset voltage level is checked only once, when
KSl is first turned on. Note that the BDI Reset
Percent parameter also influences the algorithm that
determines whether BDI Percentage is reset to
100%. Reset Volts Per Cell should always be set
higher than Full Volts Per Cell. Reset Voltage Level
= Reset Volts Per Cell x number of cells in the
battery pack

Empty Volts Per Cell

Volt

1.71

0.9

The full voltage level sets the Keyswitch Voltage that
is considered to be 100% state-of-charge; when a
loaded battery drops below this voltage, it begins to
lose charge. Keyswitch Voltage is viewable in the
1311 menu Monitor » Battery. Full Voltage Level =
Full Volts Per Cell x number of cells in the battery
pack.

Discharge Time

Min

60

600

Sets the minimum time for the BDI algorithm to
count down the BDI Percentage from 100% to 0%.
The BDI algorithm integrates the time the filtered
keyswitch voltage is below the state of charge
voltage level. When that cumulative time exceeds
the Discharge Time / 100, the BDI Percentage is
decremented by one percentage point and a new
state of charge voltage level is calculated. State of
Charge Level = ((Full Voltage Level - Empty Voltage
Level) x BDI Percentage / 100) + Empty Voltage
Level.
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DESCRIPTION

Unit

Value

Min

Max

Text Description

BDI Reset Percent

%

75

100

When a battery has a high BDI percentage, its float
voltage at KSI On can sometimes cause false
resets. The BDI Reset Percent parameter addresses
this problem by allowing the user to define a BDI
Percentage value above which the BDI Percentage
variable will not reset. When KSl is first powered on,
the BDI Percentage variable will reset to 100% only
if ((Keyswitch Voltage > Reset Voltage Level) and
(BDI Percentage < BDI Reset Percent)).

Dual Drive

Master

Steer Pot Min

Volt

1.12

Set Steer Pot Min to the voltage on the steering pot
when steering as far as possible clockwise.
Determine the value by reading the voltage on the
pot when steering CW to the maximum position.

Steer Pot Zero

Volt

Set Steer Pot Zero to the voltage on the steering pot
when steering straight ahead. Determine the value
by reading the voltage on the pot when steering
straight.

Steer Pot Max

Volt

4.77

Set Steer Pot Max to the voltage on the steering pot
when steering as far as possible counterclockwise.
Determine the value by reading the voltage on the
pot when steering CCW to the maximum position.

Landoll_P_S Parameters

DESCRIPTION

Unit

Value

Min

Max

Text Description

Landoll Pump

Pump Speeds

Max Total Speed

rpm

2600

1000

5000

Max Pump motor RPM

Sideshift Speed

rpm

900

5000

Sideshift maximum motor RPM

Tilt Speed

rpm

900

5000

Tilt maximum motor RPM

Lift Speed

rpm

See p.
5-38.

5000

Lift maximum motor RPM

Steer Speed

rpm

850

5000

Steer maximum motor RPM

Seat Hydraulics Enable

When off, hydraulics can be operated without
operator on seat.
On: Can be operated regardless of seat switch.

Throttle

Lift Deadband

Volt

2.72

Defines the wiper voltage at the throttle deadband
threshold. Increasing the throttle deadband setting
will increase the neutral range. This parameter is
especially useful with throttle assemblies that do not
reliably return to a well-defined neutral point,
because it allows the deadband to be defined wide
enough to ensure that the controller goes into
neutral when the throttle mechanism is released.

Lift Max

Volt

3.8

Defines the wiper voltage required to produce 100%
controller output. Decreasing the throttle max
setting reduces the wiper voltage and therefore the
full stroke necessary to produce full controller
output. This parameter allows reduced-range
throttle assemblies to be accommodated.
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TYPES OF LED DISPLAY

DISPLAY

STATUS

Neither LED
illuminated

Controller is not powered on; or vehicle
has dead battery; or severe damage.

Yellow LED flashing

Controller is operating normally.

Yellow and red
LED's both on solid

CURTIS CONTROLLER

Controller is in Flash program mode.

TROUBLESHOOTING

Red LED on solid

Watchdog failure or no software
loaded. Cycle KSI to restart, and if
necessary load software.

IMPORTANT

The following troubleshooting chart provides
information on the Curtis controller faults:

e e Fault code

Red LED and yellow
LED flashing
alternately

Controller has detected a fault. 2-digit
code flashed by yellow LED identifies
the specific fault; one or two flashes by
red LED indicate whether first or
second code digit will follow.

» < Fault name displayed on the dash display.
» < The effect of the fault

» < Possible causes of the fault

» e« Fault set conditions

» ¢ Fault clear conditions

Whenever a fault is encountered and no wiring or vehicle
fault can be found, shut off KSI and turn it back on to see
if the fault clears. If it does not, shut off Key Switch
Interrupt (KSI) and remove the 35-pin connector. Check
the connector for corrosion, damage, or unseated
terminals. Clean, and if necessary, re-insert it.

5-39




BENDI B3/30 AC CALIBRATION AND PROGRAMMING

PROGRAM TROUBLESHOOTING CHART

ShutdownMotor;
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
FullBrake;
ShutdownPump.

Voltage.

2. Battery menu parameters are
misadjusted.

3. Battery resistance too high for given
regen current.

4. Battery disconnected while regen
braking.

C

o

D PROGRAMMER LCD

E DISPLAY POSSIBLE CAUSE SET/CLEAR CONDITIONS

12 Controller Overcurrent 1. External short of phase U,V, or W motor Set: Phase current exceeded the
ShutdownMotor; connections. current measurement limit.
ShutdownMainContactor; 2. Motor parameters are mis-tuned. Clear: Cycle KSI.
ShutdownEMBrake; 3. Controller defective.

ShutdownThrottle;
FullBrake;
ShutdownPump.

13 | Current Sensor Fault 1. Leakage to vehicle frame from phase U, Set: Controller current sensors have
ShutdownMotor; V, or W (short in motor stator). invalid offset reading.
ShutdownMainContactor; 2. Controller defective. Clear: Cycle KSI.
ShutdownEMBrake;

ShutdownThrottle;
FullBrake;
ShutdownPump.

14 | Precharge Failed 1. See Monitor menu » Battery: Capacitor Set: Precharge failed to charge the
ShutdownMotor; Voltage. capacitor bank to the KSI voltage.
ShutdownMainContactor; 2. External load on capacitor bank (B+ Clear: Cycle Interlock input or use VCL
ShutdownEMBrake; connection terminal) that prevents the function Precharge().
ShutdownThrottle; capacitor bank from charging.

Full Brake;
ShutdownPump.

15 | Controller Severe 1. See Monitor menu » Controller: Set: Heatsink temperature below
Undertemp ShutdownMotor; Temperature. -40°C.

ShutdownMainContactor; 2. Controller is operating in an extreme Clear: Bring heatsink temperature
ShutdownEMBrake; environment. above -40°C, and cycle interlock or
ShutdownThrottle; KSI.

FullBrake;

ShutdownPump.

16 | Controller Severe Overtemp 1. See Monitor menu » Controller: Set: Heatsink temperature above
ShutdownMotor; Temperature. +95°C.

ShutdownMainContactor; 2. Controller is operating in an extreme Clear: Bring heatsink temperature
ShutdownEMBrake; environment. below +95°C, and cycle interlock or
ShutdownThrottle; 3. Excessive load on vehicle. KSI.

FullBrake; 4. Improper mounting of controller.

ShutdownPump.

17 | Severe Undervoltage 1. Battery Menu parameters are Set: Capacitor bank voltage dropped

Reduced drive torque. misadjusted. 2. Non-controller system drain below the Severe Undervoltage limit
on battery. (see page 55) with FET bridge
3. Battery resistance too high. enabled.
4. Battery disconnected while driving. Clear: Bring capacitor voltage above
5. See Monitor menu » Battery: Capacitor Severe Undervoltage limit.
\oltage.
6. Blown B+ fuse or main contactor did not
close.

18 | Severe Overvoltage 1. See Monitor menu » Battery: Capacitor Set: Capacitor bank voltage exceeded

the Severe Overvoltage limit (see page
55) with FET bridge enabled.

Clear: Bring capacitor voltage below
Severe Overvoltage limit, and then
cycle KSI.

5-40

F-560-0410 Edition




BENDI B3/30 AC CALIBRATION AND PROGRAMMING

C
o
D PROGRAMMER LCD
E DISPLAY POSSIBLE CAUSE SET/CLEAR CONDITIONS
22 | Controller Overtemp 1. See Monitor menu » Controller: Set: Heat sink temperature exceeded
Cutback Temperature. 85°C.
Reduced drive and brake 2. Controller is performance-limited at this Clear: Bring heat sink temperature
torque. temperature. 3. Controller is operating in an below 85°C.
extreme setting.
4. Excessive load on vehicle.
5. Improper mounting of controller
23 | Undervoltage Cutback 1. Normal operation. Fault shows that the Set: Capacitor bank voltage dropped
Reduced drive torque. batteries need recharging. Controller is below the Undervoltage limit (see page
performance limited at this voltage. 2. 55) with the FET bridge enabled.
Battery parameters are misadjusted. 3. Clear: Bring capacitor voltage above
Non-controller system drain on battery. 4. the undervoltage limit.
Battery resistance too high. 5. Battery
disconnected while driving. 6. See Monitor
menu » Battery: Capacitor Voltage. 7.
Blown B+ fuse or main contactor did not
close.
24 | Overvoltage Cutback 1. Normal operation. Fault shows that regen Set: Capacitor bank voltage exceeded
Reduced brake torque. braking currents elevated the battery the Overvoltage limit (see page 55)
voltage during regen braking. Controller is with the FET bridge enabled.
performance limited at this voltage. Clear: Bring capacitor voltage below
2. Battery parameters are misadjusted. 3. the
Battery resistance too high for given regen Overvoltage limit.
current.
4. Battery disconnected while regen
braking. 5. See Monitor menu » Battery:
Capacitor Voltage.
25 | +5V Supply Failure 1. External load impedance on the +5V Set: +5V supply (pin 26) outside the
None, unless a fault action is supply (pin 26) is too low. +5V+10% range.
programmed in VCL. 2. See Monitor menu » outputs: 5 Volts and Clear: Bring voltage within range.
Ext Supply Current.
28 | Motor Temp Hot Cutback 1. Motor temperature is at or above the Set: Motor temperature is at or above
Reduced drive torque. programmed Temperature Hot setting, and the Temperature Hot parameter setting.
the requested current is being cut back. 2.
Motor Temp Control Menu parameters are Clear: Bring the motor temperature
mis-tuned. 3. See Monitor menu » Motor: within range.
Temperature and » Inputs: Analog2. 4. If the
application doesn’t use a motor thermistor,
Temp Compensation and Temp Cutback
should be programmed Off.
29 | Motor Temp Sensor Fault 1. Motor thermistor is not connected Set: Motor thermistor input (pin 8) is at
MaxSpeed reduced (LOS, properly. 2. If the application doesn’t use a the voltage rail (0 or 10V).
Limited Operating Strategy), motor and motor thermistor, Motor Temp Clear: Bring the motor thermistor input
and motor temperature Sensor Enable should be programmed Off. voltage within range.
cutback disabled. 3. See Monitor menu » Motor: Temperature
and » Inputs: Analog2.
31 | Coill Driver Open/Short 1. Open or short on driver load. Set: Main contactor driver (pin 6) is

ShutdownDriverl.

2. Dirty connector pins.
3. Bad crimps or faulty wiring.

either open or shorted. This fault can
be set only when Main Enable = Off.
Clear: Correct open or short, and cycle
driver.
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E DISPLAY POSSIBLE CAUSE SET/CLEAR CONDITIONS

36 | Encoder Fault 1. MotorCoil3 Driver Open/Short Set: Motor encoder phase failure
ShutdownEMBrake. ShutdownDriver3. detected.

encoder failure. Clear: Cycle KSI.
2. Bad crimps or faulty wiring.

3. See Monitor menu » Motor:

Motor RPM.

37 | Motor Open 1. Motor phase is open. Set: Motor phase U, V, or W detected

ShutdownMotor; 2. Bad crimps or faulty wiring. open.
ShutdownMainContactor; Clear: Cycle KSI.
ShutdownEMBrake;

ShutdownThrottle;
FullBrake;
ShutdownPump.

38 | Main Contactor Welded 1. Main contactor tips are welded closed. 2. Set: Just prior to the main contactor
ShutdownMotor; Motor phase U or V is disconnected or closing, the capacitor bank voltage (B+
ShutdownMainContactor; open. connection terminal) was loaded for a
ShutdownEMBrake; 3. An alternate voltage path (such as an short time and the voltage did not
ShutdownThrottle; external precharge resistor) is providing a discharge.

FullBrake; current to the capacitor bank (B+ connection Clear: Cycle KSI
ShutdownPump. terminal).

39 | Main Contactor Didn’t close 1. Maincontactor did not close. Set: With the main contactor
ShutdownMotor; 2. Main contactor tips are oxidized, burned, commanded closed, the capacitor bank
ShutdownMainContactor; or not making good contact. voltage (B+ connection terminal) did
Shutdown EMBrake; 3. External load on capacitor bank (B+ not charge to B+.

ShutdownThrottle; connection terminal) that prevents capacitor Clear: Cycle KSI.
Fullbrake; bank from charging.
ShutdownPump 4. Blown B+ fuse.
41 | Throttle Wiper High 1. See Monitor menu >> Inputs: Throttle Pot. Set: Throttle pot wiper (pin 16) voltage
ShutdownThrottle. is higher than the high fault threshold
2. Throttle pot wiper voltage too high. (can be changed with the VCL function
SETUP POT FAULTS)
Clear: Bring throttle pot wiper voltage
above the fault threshold.

42 | Throttle Wiper Low 1. See Monitor menu >> Inputs: ThrottlePot. Set: Throttle pot wiper (pin 16) voltage
ShutdownThrottle; 2. Throttle pot wiper voltage too high. is higher than the high fault threshold

(can be changed with the VCL function
Setup_Pot_Faults). Clear: Bring throttle
pot wiper voltage below the fault
threshold.

43 | Pot2 Wiper High Refer to Curtis Return Controller to Landoll
FullBrake. Corporation for evaluation.

44 | Pot2 Wiper Low Refer to Curtis Return Controller to Landoll
FullBrake. Corporation for evaluation.

45 | Pot Low Overcurrent 1. See Monitor menu >> Outputs: Pot Low. Set: Pot low (pin 18) current exceeds

ShutdownThrottle.
FullBrake
ShutdownSteer

2. Combined pot resistance connected to
pot low is too low.

10mA.
Clear: Clear pot low overcurent
condition and cycle KSI.
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E DISPLAY POSSIBLE CAUSE SET/CLEAR CONDITIONS

46 | EEPROM Failure 1. Failure to write to EEPROM memory. This Set: Controller operating system tried
ShutdownMotor; can be caused by EEPROM memory writes to write to EEPROM memory and
ShutdownMainContactor; initiated by VCL, by the CAN bus, by failed.

Shutdown EMBrake; adjusting parameters with the programmer, Clear: Download the correct software
ShutdownThrottle; or by loading new software into the (OS) and matching parameter default
Shutdownlnterlock;Shutdown controller. settings into the controller and cycle
Driverl KSI.

ShutdownDriver2;Shutdowndr

ivers;

ShutdownDriver4;ShutdownP

D; Fullbrake; ShutdownPump;

TrimDisable;SevereDual;

ShutdownSteer; LOSDual

47 | HPD/Sequecing Fault. 1. KSlI, interlock, direction, and throttle Set: HPD (High Pedal Disable) or

Shutdown Throttle inputs applied in incorrect sequence. sequencing fault caused by incorrect
2. Bad crimp, faulty wiring or KSI switch. sequence if KSI, interlock, direction
See Monitor menu>>Inputs. and throttle inputs.
Clear: Reapply correct input sequence.

49 | Parameter Change Fault 1.This is a safety fault caused by a change Set: Adjustment of a parameter setting
ShutdownMotor; in certain parameter settings so that the that requires cycling of KSI.
ShutdownEMBrake; vehicle will not operate until KSI is cycled. Clear: Cycle KSI.

Shutdown Throttle; For example, if a user changes the Throttle
Fullbrake; Type, this fault will appear and require
ShutdownPump cycling KSI before the vehicle can operate.

52 | Battery Rollout Switch Return Controller to Landoll
Fault in Left traction controller. Corporation for evaluation.

68 | VCL Run Time Error 1.VCL code encountered a runtime VCL Set: Runtime VCL code error condition.
ShutdownMotor; error. Clear: Edit VCL application software to
ShutdownMainContactor; 2. See Monitor menu>>Controller:VCL Error fix this error condition; flash the new
ShutdownEMBrake; Module and VCL Error. This error can then compiled software and matching
ShutdownThrottle; be compared to the runtime VCL module ID parameter defaults; cycle KSI.
Shutdownlnterlock; and error code definitions found in the
ShutdownDriverl; specific OS system information file.

ShutdownDriver2;
ShutdownDriver3:
ShutdownDriver4;
ShutdownPD; FullBrake;
ShutdownPump.
ShutdownPump: TrimDisable;
SevereDual; ShutdownSteer;
LOSDual.
69 | External Supply Out of 1. External load on the 5V and 12V supplies Set: The external supply current

Range
None, unless a fault action is
programmed in VCL;

draws either too much or too little current.
2. Fault Checking Menu parameters Ext
Supply Max and Ext Supply Min are
mistuned.

3. See Monitor menu>>Outputs: Ext Supply
Current.

(combined current used by the 5V
supply [pin 26} and 12V supply {pin
25}) is either greater than the upper
current threshold or lower than the low
current threshold. The two thresholds
are defined by the External Supply Max
and External Supply Min parameter
settings.

Clear: Bring the external supply current
within range.
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71 OS General X | 1.Internal Controller fault. Set: Internal controller fault detected.
ShutdownMotor; Clear: Cycle KSI.
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
Shutdownlinterlock;
ShutdownDriverl;ShutdownD
river2;
ShutdownDriver3;ShutdownD
riverd; ShutdownPD;
FullBrake:Shutdown Pump;
TrimDisable;
SevereDual;Shutdown Steer;
LOSDual
72 | PDO Timeout X| Time between CAN PDO messages Set: Time between CAN PDO
Shutdown Interlock; received exceeded the PDO Timeout messages received exceeded the PDO
CAN NMT State set to Period. Timeout Period.
Pre-operational Clear: Cycle KSI or receive CAN NMT
message
73 Stall Detected X| 1. Stalled motor. Set: No motor encoder movement

ShutdownMotor;
SevereDual;
ShutdownEMBrake;
Control Mode changed to
LOS (Limited Operating
Strategy)

2. Motor encoder failure.

3. Bad crimps or faulty wiring.

4. Problems with power supply for the motor
encoder.

5. See Monitor menu>>Motor: Motor RPM.

detected.

Clear: Either cycle KSI, or detect valid
motor encoder signals while operating
in LOS mode and return Throttle
Command=) and Motor RPM=0.
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74 | Fault On other Traction 1. A fault is active on the other traction Set: In a Dual Drive traction system,
Controller controller. any fault in the other traction controller
For information on this fault, will cause this fault to be set.
plug the programmer into the Clear: Clear all the active faults in the
other controller. other traction controller.

75 Dual Severe Fault 1. Both taction controllers have active Set: A severe fault in each traction
ShutdownMotor; severe faults and therefore both will be controller will cause this fault to be set.
ShutdownMainContactor disabled. Clear: Correct the severe fault(s) in
ShutdownEMBrake; either controller to clear the Dual
Shutdown Throttle; FullBrake; Severe Fault; of course, you will want to
Shutdown Pump Other clear all faults on both controllers.
controller: Same effects as
this controller.

91 | VCL/OS Mismatch 1.The VCL software in the controller does Set: VCL and OS software do not mach
ShutdownMotor; not match the OS software in the controller. when KSI cycles, a check is made to
ShutdownMainContactor; verify that they match and a fault is
ShutdownEMBrake; issued when they don't.
ShutdownThrottle; Clear: Download the correct VCL and
ShutdownlInterlock; OS software into the computer.
ShutdownDriverl,;

ShutdownDriver2;
ShutdownDriver3;
ShutdownDriver4;
ShutdownPD; FullBrake;
ShutdownPump

91 | VCL/OS Mismatch 1.The VCL software in the controller does Set: VCL and OS software do not mach
ShutdownMotor; not match the OS software in the controller. when KSI cycles, a check is made to
ShutdownMainContactor; verify that they match and a fault is
ShutdownEMBrake; issued when they don't.
ShutdownThrottle; Clear: Download the correct VCL and
Shutdownlnterlock; OS software into the computer.
ShutdownDriverl;

ShutdownDriver2;
ShutdownDriver3;
ShutdownDriver4;
ShutdownPD; FullBrake;
ShutdownPump

93 | Encoder LOS 1. Limited Operating Strategy (LOS) control Set: Encoder Fault (Code 36) or Stall
(LimitedOperatingStrategy). mode has been activated, as a result of Detect Fault (Code 73) was activated,
Enter LOS control mode. either an Encoder Fault (Code 36) or a Stall and Brake or Interlock has been

Detect Fault (Code 73). applied to activate LOS control mode,

2. Motor encoder failure. allowing limited motor control. Clear:

3.Bad crimps or faulty wiring. Cycle KSI or, if LOS mode was

4. Vehicle is stalled. activated by the Stall Fault, clear by
ensuring encoder senses proper
operation, Motor RPM=0, and Throttle
Command=0.

98 Illegal Model Number 1. Model_Number variable contains illegal Set: lllegal Model_Number variable;

ShutdownMotor;
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
FullBrake;
ShutdownPump.

value (not 1234, 1236, 1238, or 1298).
2. Software and hardware do not match.
3. Controller defective.

when KSI cycles, a check is made to
confirm a legal Model_Number, and a
fault is issued if one is not found.
Clear: Download appropriate software
for your controller model.
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Controller Maintenance

There are no user serviceable parts in the Curtis
1234/36/38 controllers. No attempt should be made to
open, repair, or modify the controller. Modifying the
controller will void the warranty. It is recommended
that the controller and connection be kept clean and
dry and that the controller’s fault history file be
checked and cleared during service.

Controller Cleaning

Periodically cleaning the controller exterior will help
protect it against corrosion and possible electrical
problems created by dirt that is part of the operating
environment and that normally exists in battery
powered systems. When working around any battery
powered system, proper safety precautions should
be taken. Theseinclude, but are not limited to: proper
training, wearing eye protection, and avoiding loose
clothing and jewelry.

IMPORTANT

Never use a pressure washer to clean the controller.

Use the following cleaning procedure for routine
maintenance:

1. Remove power by disconnecting the battery.

2. Discharge the capacitors in the controller by
connecting a load across the controller's B+ and B
terminals.

3. Remove any dirt or corrosion from the power and
signal connector areas. The controller should be
wiped clean with a moist rag. Dry it before
reconnecting the battery.

4. Make sure the connections are tight.

PROGRAMMER MENUS

The programmers have six menus, which in turn lead to
nested submenus.

« Program — provides access to the programmable
parameters.

* Monitor — presents real-time values during vehicle
operation; these include all inputs and outputs, as
well as the mapped throttle values and conditioned
throttle requests.

» Faults — presents diagnostic information and also a
means to clear the fault history file.

» Functions — provides access to the
controller-cloning commands and to the “reset”
command.

e Information — displays data about the host
controller, model and serial numbers, date of
manufacture, hardware and software revisions, and
itemization of other devices that may be associated
with the controller's operation.

* Programmer Setup — displays data about the
programmer: model and serial numbers, and date of
manufacture.
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Figure 5-2: Cable Connections
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Chapter 6

Truck Lubrication and Chain Maintenance

Lubricating the Truck Tilt Cylinder Clevis

1. Before lubricating the truck, lower the forks, set the L tShtart the trluck and pi_\t/_o t the mast straight forward to
key switch to the OFF position, and set the parking € normai carry position.
brake. 2. Set the key switch to OFF, remove the key from the

2. Certain grease fittings may include protective plastic key switch and place in a secure area.

caps. Remove them before applying grease. 3. Grease clevis fitting on end of tilt cylinder until fresh
Remember to replace the caps when you are grease is squeezed from the clevis. (See Figure 6-1).
finished. 4. Wipe off excess grease.

3. Inthe following procedures, the location of grease
fittings or surfaces to be greased are by either a
grease-gun or brush respectively.

4. Make sure all grease fittings are wiped clean before
lubricating. If any of the fittings are corroded or
blocked, replace them. Before brush-applying grease
to bearing pad surfaces, wipe out the channel to
remove any foreign matter that may have
accumulated since your last lubrication.

5. After atruck cleaning, lubricate all unprotected
grease fittings and metal-to-metal surfaces, located
outside the truck.

6. Interval frequency can be recorded from the running
hours read on the hour meter in the driver's
compartment.

7. See “Lubrication Specifications” on page 1-17 for
recommended lubricants.

& WARNING Figure 6-1

Do not service the truck and/or mast area while
the key switch is ON. If a joystick, steering wheel
or accelerator pedal is accidentally moved,
serious injury could occur.
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Main Rotation Bearings
1. Start the truck and pivot the mast straight forward to
the normal carry position.

2. Set the key switch to OFF, remove the key from the
key switch and place in a secure area.

3. Perform a Lock Out/Tag Out procedure.

4. Grease the upper and lower front rotation bearing
fittings until fresh grease is squeezed from the lower
bearing. (See Figure 6-2).

5. Wipe off excess grease at the lower bearing.

Figure 6-3

Chain Lubrication

/\ CAUTION

The chains must be coated with a film of lubricant
at all times.

» Lubricate the chains as required by the Checklists
beginning on page 1-8.

» Use lubricant listed on the Lubrication Chart located

‘ on page 1-17. Brush lube along all chain surfaces.

» Each pair of chains has been factory-lubricated using
Figure 6-2 heat and pressure to force the lubricant thoroughly
into the chain links. Avoid removal or contamination
of this factory applied lubricant. Do not wash, sand
blast, etch, steam clean, or paint the chains.

Fork Positioner Lubrication, Non-Side
Shifting (Option)
1. Start the truck and position the mast straight ahead. Chain Adjustment

2. Set the key switch to OFF, remove the key from the The chain must be adjusted so each strand is under
key switch and place in a secure area. equal tension for proper load distribution and mast

3. Before lubricating the positioner rails, wipe off excess operation.
lubricant and dirt buildup from within the rail channels To determine whether the chains are properly

and dirt from the top and bottom of the rail grooves. adjusted:
4. Using a brush, lubricate the top areas on the fork 1. Remove load from forks.
rails, including a thin film on the front face of both 2. Extend the mast to put the chains under tension.
ils. Fi -3). L
ral_ s- (See Figure 6-3) 3. Press the center of a strand of chain with your thumb,
5. Wipe off excess grease. then press at the same place on the other chain of
the pair.

4. Each chain in a pair should have equal “give”. If
tension is not equal, adjust them as described in the
manufacturer’s mast service manual.
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Measuring Chain Stretch

If the chains stretch beyond the recommended amount,
they should be replaced in pairs. Chain stretch can be
measured with a chain wear scale. (See Figure 6-4) The
scale indicates whether the distance between two chain
links is within tolerance. The shaded area in the
illustration, compares a stretched chain, to a new chain.
Measure the chains according to the instructions printed
on the chain wear scale, without load on the carriage.

» To check the free lift chains, raise the carriage 1 ft.
(30 cm) off the ground to put tension on the chains.

» To check the main lift chains, raise the mast until the
inner upright starts to extend putting tension on the
chains.

CHAIN WEAR SCALE

COMPARISON
BETWEEN
CHAINS

— NEW CHAIN

STRETCHED
CHAIN

Figure 6-4 Measuring Chain Stretch

Check Primary Lift Chain

1. Parkthe truck on a flat, level surface, with the parking
brake fully engaged.

2. Setthe mast in the center of the truck, facing straight
ahead, level to the floor and empty. (unloaded)

3. Set the key switch to OFF, remove the key and place
in a secure area.

4. Measure the distance from the floor to the bottom
heel of each fork tine. Measurement must be 1/8”
(3.1275 mm) minimum to 1/4” (6.35 mm) maximum.

If it is not within 1/8” to 1/4” (3.175 mm to 6.35 mm),
adjust the primary lift chain accordingly.

Check Lift Operation

1. Check the lift cylinders to ensure proper sequencing.
If adjustment is needed, see “Chain Adjustment” on
page 6-2 or supplier information in Chapter 7.

2. Check to see that an unloaded mast will completely
lift to full lift height. (the relief valve opens) If it will
not, check the hydraulic oil level in the reservoir; add
oil if necessary.

3. Load the mast and raise it approximately to 5'. (1.524
m) quickly lower the mast until it is about 6”. (1.524
mm) above the floor and stop the mast abruptly.

4. Make sure the elevating channel rollers maintain
proper contact with the mast channel.

5. Look for signs of galling where the rollers contact the
rail. Galling is indicated by track marks in the rails
that are 1/4” to 1/2” (6.35 mm to 12.7 mm) wide
running up the rail. Normal track marks are no more
than 1/4” (6.35 mm) wide.

6. If galling is detected, adjust the rollers for the proper
clearance over the full length of the mast rails. (See
“Inspection Check List” beginning on page 1-8)

Checking and Adjusting Degree of Tilt

1. To check degree of tilt, be certain the truck is on a
smooth, level surface.

2. Tilt the mast completely back. Place the tilt gauge
against the rear outer mast rail on the right side of
the truck.

3. If equipped with a mast that has a fork height greater
than 240", available tilt is limited to 1 degree forward
and 2.1 degrees back. The standard tilt is 3 degrees
forward and 3.1 degrees back for masts of 239" or
lower. When testing a standard truck equipped with a
mast gauge, the gauge must read between 3.0 and
3.1, while the taller mast must read between 2.0 and
2.1 degrees of rear tilt.

4. To adjust the degree of tilt, tilt the mast fully
backward.

5. Set the key switch to OFF and remove the key from
the key switch.

/\ CAUTION

Do not service the tilt cylinder while the key
switch is ON. If a joystick, steering wheel or
accelerator pedal is accidentally moved, you
could be caught between the mast and the truck,
causing serious injury.

6. Loosen the tilt cylinder adjuster bolt.
7. Continue to loosen the tilt cylinder adjuster bolt until
there is no bolt pressure on the tilt cylinder clevis.

8. Place the tilt gauge against the rear outer mast rail
on the right side of the truck, about 6” (152 mm)
above the mast cross member.
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/\ CAUTION

NEVER exceed 3.0° to 3.1° rear tilt for 239” or
shorter masts. Never exceed 2.0° to 2.1° rear tile
for 240" or taller masts. Actual rear tilt in excess
of recommended tilt can cause the truck to
become unstable under certain conditions.

9. Relieve the hydraulic pressure on the tilt cylinder.
Rotate the tilt cylinder rod, using a 1-3/4 open end
wrench on the tilt cylinder rod. Looking at the rod end
of the cylinder turn clockwise to shorten the rear tilt
or counterclockwise to increase the rear tilt. It is best
to turn the rod only a 1/2 turn at a time.

10. You may have to tilt the mast a number of times,
repeating steps 4 thru 9, until the adjustment is
correct.

At this time, make sure all hydraulic hoses, electrical
wiring and all parts of the mast move smoothly and clear
the frame when the mast is going through the complete
tilt movement. Also check and correct mast flex, a
misadjustment of the tilt cylinders that causes one tilt
cylinder to bottom out before the other one has
completed travel.

11. When the adjustment is complete, reinsert the key
and turn to the ON position. Using the tilt cylinder
lever, tilt the mast back to its full stroke.

12. Tighten and torque the tilt cylinder adjuster bolt
against the cylinder clevis. (See General Torque,
Hydraulic Fitting Torque, and Bendi AC Special
Torque Tables on page 1-18)

Figure 6-5 Mast Tilt Gauge

Removing the Tilt Cylinders

/N WARNING

Steel toed shoes and eye protection are required
when doing maintenance or repair work on a lift
truck. Do not place feet or hands in any areas
through the mast or in truck pinch points.
Servicing the tilt cylinders requires the use of an
overhead hoist, hoist slings and wheel blocks.
The overhead hoist and slings must have arating
of 8,000 Ib. or greater. Do not work under or
around a truck that is not properly secured. The
battery must be disconnected and removed from
the truck.

« Truck repair must be in alevel, designated area.

* Turn the lift off, pull the key and put it in a secure
place.

« Lower the mast completely to the floor.
* Chock the wheels so that the truck cannot move.

* Relieve any hydraulic pressure by moving all
levers back and forth and turning the steering
wheel both ways.

» Slowly loosen the hydraulic fittings and catch all
oil with a pan or shop rag.

« Attach a sling and hoist to all the top cross
braces so the mast sections cannot move.
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1. Review “Before You Begin” on page 1-1.

2. If the cylinder is being removed, disconnect the two
hydraulic hoses from the tilt cylinder. Mark, cap and
plug all hoses and cylinder ports.

3. If replacing the cylinder, mark the cylinder jam nut for
reassembly on new cylinder.

/N WARNING

6. Attach an overhead crane (rated at 6,000 or higher)
to the mast and lift slightly.

7. Disconnect the two tilt cylinders. (See “Removing the
Tilt Cylinders”) on page 6-4.

8. With the tilt cylinders disconnected from the mast,
move the overhead crane forward slightly to provide
a gap between the mast and the front mounting plate.

The mast will fall forward if not being held up.
Make sure mast is held up by a hoist and sling.

/N WARNING

4. On the mast end of the cylinder, remove the bolt and
the hardware from the tilt cylinder pin weldment and
remove the pin from the tilt cylinder clevis.

5. Remove bolts (4) from tilt cylinder mounts and
remove cylinder.

Removing the Mast From Truck

The mast will fall forward if not being held up.
Make sure mast is held up by a hoist and sling.
Be careful if the top of the mast is tower than the
bottom of the mast when laying flat. The carriage
may slide and cause damage or injury. Always
secure the carriage to the mast.

9. Lay down the mast horizontally on some planks of
wood.

/N WARNING

/N WARNING

Only trained and experienced technicians or your
Landoll service representative must be allowed to
service the mast assembly. Never place any part
of one’s body into the working area of the mast.
Never work on the mast while it is loaded; remove
the load first.

Observe all safety precautions while operating
the overhead crane and lifting apparatus.

Steel toed shoes and eye protection are required
when doing maintenance or repair work on a lift
truck. Do not place feet or hands in any areas
through the mast or in truck pinch points.
Servicing the tilt cylinders requires the use of an
overhead hoist, hoist slings and wheel blocks.
The overhead hoist and slings must have a rating
of 8,000 Ib. or greater. Do not work under or
around atruck that is not properly secured. The
battery must be disconnected and removed from
the truck.

The mast will fall forward if not being held up.

Make sure mast is held up by a hoist and sling.

1. Review “Before You Begin” on page 1-1.
2. Remove the forks.

3. Remove the four bolts and hardware holding the
backrest to the mast. Carefully remove the backrest.
The backrest is heavy; use an appropriate lifting
device or a helper.

4. At the mast, disconnect the lift cylinder hose.

5. Qil will drain from these hoses. Plug, mark and cap
all oil lines and cylinder ports.

10. Dismantle, clean and inspect the mast assemblies
and subassemblies.

11. Reassemble the mast in reverse order.

IMPORTANT

Before returning the mast into service, perform all
adjustment procedures listed in Supplier Provided
Documentation in Chapter 7.
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TRUCK LUBRICATION AND CHAIN MAINTENANCE

Table provided for your general use with this manual

NOTES:
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Chapter 7

Supplier Provided Documentation

Disclaimer:

The documentation provided here within
Chapter 7, “Supplier Provided
Documentation”, has been appended to
this Landoll Maintenance Manual for
reference only.

The specific contents of this information
is not the responsibility of Landoll
Corporation or any of it’s affiliates.

Lift Technologies Mast Service
Manual

Models 30D/35D/40D/50D/55D/60D

Table of Contents - page 5

Proceed to the above “Table of Contents” starting on
page 5, to the Mast Installation, Periodic Maintenance,
Troubleshooting and Service instructions as required.
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Section 1 IntrOdUCtion

1.1

1.2

Introduction

This manual provides the installation instruction, periodic
maintenance, troubleshooting and service procedures for
the Lift Tek Series masts.

In any communication about the mast, refer to the mast
serial number stamped in the nameplate. If the nameplate
is missing, these numbers are also stamped on the
left-hand upper cheekplate. See Figure 1.

WARNING: Do not install a Lift Tek Mast
on a truck with a capacity greater than the
truck rated capacities shown below

TRUCK CAPACITY AT 24IN.
(610 mm) LOAD CENTER

30D 35D 40D 50D 55D 60D
3000 Ibs. 3500 Ibs. 4000 Ibs. 5000 Ibs. 5500 Ibs. 6000 Ibs.
(1361kg) (1585kg) (1812kg) (2268Kkg) (2491kg) (2718 kq)

Modifications and additions which affect capacity or safe
operation shall not be performed without prior written
approval from Lift Technologies per ANSI B56. 1.

Special Definitions

A\ WARNING

A statement preceded byA WARNING is information
that should be acted upon to prevent bodily injury. A
WARNING is always inside a ruled box.

CAUTION

A statement preceded by CAUTION is information that
should be acted upon to prevent machine damage.
IMPORTANT

A statement preceded by IMPORTANT that

possesses special significance.

NOTE

A statement preceded by NOTE is information that is handy

to know and may make your job easier.

XXXXXX
XXXX OR e
XXXXXX il
Xxxx i
I:_'
Stam pe/
Serial i
Numbers
] =T
XXXX

MA2779.eps

Example:
55D-MT-001-00025-M

Figure 1. Serial Mast Number Location
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«on 2 INStallation Instructions

.1 Truck System
Requirements

To achieve maximum lifting capacity of the mast, the
truck relief valve should be set to relieve at the pressure
indicated in the chart below. This chart also indicates the
hose fitting size to use between the truck control valve
and masts valve. -

Lift Tek Relief Hose Fitting*
Mast Pressure Size Size
30D/35D/40D 2000 psi  No. 8 min. No. 8 min.
30D/35D/40D 2600 psi  No. 6 min.  No. 6 min.
50D/55D/60D 2600 psi No. 8 min. 13/32 in. Orifice

*Valve inlet port is 3/4 in. SAE O-ring. See Figure 2.

MAO0022.eps
WARNING: For proper truck stability or to
prevent interference, tilt restriction may be
required. Contact the truck manufacturer.
IMPORTANT: Lift Tek Masts are compatible with SAE 10W \
petroleum base oil per Mil. Spec. MIL-0-5606 or MIL-0-2104 Val\_/e Inlet Port_
B only. Use of synthetic or aqueous base hydraulic oil is not 3/4in. SAE O-ring

recommended. If fire resistant hydraulic oil must be used,

contact Lift Tek. Figure 2. Valve inlet Port.

Mounting Bracket
Installation

If it is necessary to install mounting brackets and cross-
members to fit your lift truck, consult with the nearest

Lift Tek Service Department listed on the back cover.

You must supply dimensions A through F shown in

Figure 3. Failure to install the correct brackets and cross-
members can result in mast structural failure, bodily injury
and loss of warranty.

WARNING: Failure to install the correct

Abrackets and crossmembers can result in
mast structural failure, bodily injury and
loss of warranty.

Front View

Tilt Cylinders

Side View

MAO0031.eps

Figure 3. Determining Mounting Bracket Location.

5 687250 R3



-2 INStallation Instructions
23 Mast Installation

1. Raise and block the front end of the truck 1ft. (30 cm) per
ANSI B56.1 or drive the truck over a service pit.

2. Install the bearings to lower the axle mounts.

3. Lubricate the bearing surfaces of the lower axle and tilt
cylinder mounting brackets with chassis grease.

4. Lift the mast using an overhead hoist with chain hooks
attached to the cheekplate lifting holes. Position the mast
by lowering the axle mounts on the truck axle. Install the
mount caps and capscrews. Tighten the capscrews to the
truck manufacturer’s torque specifications.

IMPORTANT: Prior to connecting the tilt cylinders to the
mast, make sure the cylinders “bottom” evenly. Adjust the tilt
cylinders to prevent the mast from “racking” during tilting.
Refer to your truck service manual for procedures.

5. Connect the lift truck hose to the mast valve.
6. Connect the tilt cylinders to the mast anchor brackets.
Tighten the pin capscrews to the truck manufacturer’s
torque specifications.

NOTE: Use as few fittings as possible and always use 45°
fittings instead of 90°fittings. Keep the hose lengths to a
minimum. Avoid sharp bends or pinch points when routing
the hose.

50D MAST

Contact Lift Tek if
additional fittings are
required. See back cover.

Figure 4. Mast Installation.
6 687250 R3



-2 INStallation Instructions

2.4

2.4-1

2.4-2

2.4-3

Inspection and

Adjustments

Chain Inspection and
Tension

The hoist Chains have been factory lubricated using heat and

pressure to force the lubricant thoroughly into the chain links.
Avoid removal or contamination of this factory applied
lubricant. Do not wash, sand blast, etch, steam clean, or
paint the chains for internal mast installation.

The chains must be adjusted with equal tension to ensure
proper load distribution and mast operation. To determine
equal tension, extend the unload mast to put the chains
under tension. Press the center of a strand of chain with your
thumb, then press at the same place on the other chain of the
pair. Each chain in a pair should have equal “give”. If they

do not have equal tension, preform the hoist chain adjust-
ments described in Section 5.6-3 and 5.6-4.

Main Lift Chain Adjustment

SEE SECTION 5.6-4.

Free Lift Chain adjustment
SEE SECTION 5.6-6.

*3in. *5in.
Underclearance Underclearance

Outer Upright

and Carriage

Flush Outer
Upright

[[E Carriage 2 in. \ [Eh
Below Outer
N _r Upright \ —

MA2777.eps
NOTE: Underclearance is based on mast
production series, actual mast
underclearance may vary by truck
model.

Figure 5. Upright and Carriage Position.
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.2 INStallation Instructions

i

244 Free lift Cylinder Supply
Hose Tracking Adjustment

Make sure the cylinder supply hose is not twisted and travels
evenly in the hose guide. Check the hose to be sure it is not
scuffing. Adjust the hose by loosening the hose end
connection at the valve and twist the hose. Tighten the hose
end while holding the hose in place. See Figure 10. Tension
on the hose can be adjusted by using a different set of
bracket holes. Use the holes that place a small amount of

=l

tension on the hose. - Adjust
Hose
End
Mast —|
Valve
I ] maosss.it

Figure 6. Free Lift Cylinder Supply Hose Adjustment.

245 Upright Rail Lubrication

Lubricate the full length of each upright rail with chassis lube :
or Kendall SR-12X as shown in Figure 6. Upright

246 Cylinder Bleeding ( ) %

/
SEE SECTION 5.2-11.

247 Mast Skewing d%//L

Check for mast skewing as described in Section 5.5-6.

MAO0941.eps

LUBRICATE ONLY WHERE INDICATED
BY THE HEAVY LINE FOR THE FULL
LENGTH OF EACH UPRIGHT

Figure 7. Channel lubrication.
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.2 INStallation Instructions

Internal Reeving - Hi-Vis
Installation 30D/35D/40D and 50D

1. Install the shafts, sheaves and hose guards to the
crosshead center plate. Leave the capscrew and nut
finger tight to allow hose installation.

MA0222.eps

2. Install the carriage bracket to the tabs between the Figure 8 . Crosshead Assembly.
carriage sideplates. Leave the capscrews finger tight.

3. Install fittings to bracket.
* Single Function - Install the fittings to the left or right
side location. Tighten the fittings finger tight.
* Double Function - Install the fittings to the left and right
side location. Tighten the fittings finger tight.

SINGLE DOUBLE
FUNCTION FUNCTION

MAO028L1.ill

S\

Figure 8. Carriage Bracket Assembly.

MA0280.ill
Figure 9. Carriage bracket Installation.
9 687250 R3



-2 INstallation Instructions

Internal Reeving - Hi-Vis
Installation 30D/35D/40D and 50D

4. Install the brackets, hose clamps and sheaves to the
uprights. Tighten the bracket capscrews to a torque of
38 ft.- Ibs. (51 Nm).

5. Completely lower the carriage. Route the hoses down
behind the top carriage bar to the carriage bracket
fittings. Connect the hoses fittings to the carriage fittings
and tighten.

6. Loosen the crosshead coverplate capscrew. Route the
hoses up over the crosshead sheaves. Orient the hoses
with the natural curve over the sheaves.

7. Route the hoses down between the free lift cylinder and
middle inner crossmember to the bracket behind the free
lift cylinder. The hoses route through the wire loop then

2 Hose 4 Hose

underneath the lower inner crossmember. Assemble the Sheave Shome Outer
. Upright &
clamp and hoses, then pull down on the hoses with 80 \ @a/ .
Ibs. force to remove slack. Tighten the clamp capscrews

to a torque of 8 ft.-lbs (11Nm).

Inner Intermediate

Upright Upright \

N :

Figure 10. Bracket Installation.
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.. 2 INstallation Instructions

Internal Reeving - Hi-Vis

Installation 30D/35D/40D gnd 50D

SINGLE DOUBLE
FUNCTION  FUNCTION

5

Carriage
Bracket
Fittings

&

SINGLE
FUNCTION

9

— | Upper

Bracket

10

Center
Bracket

5
DOUBLE l
FUNCTION

Yy

SINGLE
FUNCTION

DOUBLE
FUNCTION

(Typical all clamps)

Figure 11. Hose Routing.

8. Route the hoses under the lower inner crossmember
to loop up to the lower hose bracket. Install the hose clamps
leaving the capscrews finger tight. Align the hoses under
the crossmember and into the clamp. Tighten the clamp

capscrews to a torque of 8 ft.-Ibs. (11Nm). ]

9. Route the hoses up to and over the upper hose sheaves and
then down to the upper hose bracket. Assemble the
clamp and hoses to the upper bracket leaving the
capscrews finger tight. Starting with the outer hose, pull
down on the hoses with 80 Ibs. of force to remove slack,
then tighten the clamp capscrews to a torque of 8 ft.-lbs. (11Nm).

10. Attach the hose ends to the center hose bracket aligning
the hoses with their natural curve. Tighten the clamp
capscrews to a torque of 8 ft.-Ibs. (L1Nm.)

11. Attach the left hand cylinder supply hose and clamp to the
outer upright center crossmember. Tighten the clamp
capscrew to a torque of 8 ft.-Ibs. (11Nm.)

11

MAO0275.ill

MA0283.ill

Figure 12. Main Lift Hose.
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.. 2 INStallation Instructions

Internal Reeving - Hi-Vis
Installation 30D/35D/40D and 50D

12. Tighten the crosshead coverplate capscrew to a torque of
51 ft.-Ibs. (7ONm.).

13. Tighten the carriage bracket capscrews to a torque of 46
ft.-Ibs. (63 Nm.)

14. Raise and lower the mast slowly through several cycles
checking for proper hose alignment, clearances and hose

tracking.

12

Crosshead
Coverplates

g MA0279.ill

Figure 13. Crosshead Assembly.
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-..2 INstallation Instructions

Internal Reeving - Std-Vis
Installation 55D/60D

1. Install the reeving brackets to the crosshead. Tighten
the capscrews to a torques of 12 ft.-lbs. (17Nm.).

2. Install the rollers and hose guards to the crosshead
reeving bracket. Leave the nut finger tight to allow
hose installation.

Figure 14. Center Crosshead Sheaves.

3. Double Function Internal Reeving - Install the
sheaves to the crosshead chain shafts. Leave the
capscrews finger tight to allow for hose installation.

g . &@@%

Figure 15. Outer Crosshead Sheaves.
13
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.. 2 INStallation Instructions

Internal Reeving - Std-Vis

Installation 55D/60D Single Function

1. Install the carriage bracket to the tabs on the carriage
side plates. Tighten the nuts to a torque of 38 ft.-Ibs. (51Nm.)

2. Install the bulkhead and 90° fitting to the middle two
holes in the carriage bracket.

3. Install the hoses to the carriage bracket fittings. Leave
the fittings loose.

4. Route the hoses up and over the rollers on the center of
the crosshead. Tighten the hose guard capscrew to a
torque of 38 ft.-Ibs. (51Nm.).

WARNING: Chain and block the uprights
and carriage to secure for step 5.

5. Install spacers to the inner crossmember backside tabs.

6. Raise the carriage approximately 8 ft. (240cm). route
the hoses downward on the front side of all the cross-
members, then under the tab on the front side of the cylinder
support. Feed the hoses backward under the cross-
member, around the casting guide upward under the
back side.

7. Pull the hose ends to remove hose slack.

8. Remove the existing capscrews from the main lift chain
shafts. Install the hose, sheaves, shafts and spacers to
the main lift chain shafts. Tighten the capscrews to a
torque of 58 ft.-Ibs. (79Nm.). Make sure the sheaves
rotate freely.

9. Attach the hoses to the brackets and fittings. Leave the
fittings loose on the bracket.

Tab

Cylinder
Support\

Figure 16. Hose Routing.

10. Install the hose clamps to the hoses half way between the
crosshead and lower crossmember.

11. Pull down on the hoses to remove slack and stretch
hoses one inch. Install the brackets on the front side of the
crossmember using the next hole down. Tighten the
capscrew to a torque of 38 ft.-Ibs. (51 Nm.).

12. Raise and lower the mast several times to make sure the
hoses are tracking correctly. Use the white line on the
hose to detect twisting. Adjust the hose ends if re-
quired. Tighten fittings making sure they do not twist.

14

MAO0538.ill

. —
Casting
Guide

Back

Back
Side
Tab
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-..2 INstallation Instructions

Internal Reeving - Std-Vis
Installation 55D/60D Double Function

1. Install the carriage bracket to the tabs on the carriage
side plates. Tighten the nuts to a torque of 38 ft.-lbs.
(51INm.).

2. Install the bulkhead and 90° fitting to the holes in the
carriage bracket.

3. Install the hoses to the carriage bracket fittings. Leave
the fittings loose.

4. Route the hoses up and over the rollers on the cross-
head. Tighten the sheave capscrews to a torque of
38 ft.-Ibs. (51INm.).
WARNING: Chain and block the uprights
and carriage to secure for step 5.

5. Raise the carriage approximately 8 ft. (240 cm). Route
the hoses downward on the front side of all crossmem-
bers, then under the tab on the front side of the cylinder
support. Feed the hoses backward under the cross-
member, around the casting guide upward under the
back side tabs.

6. Pull the hose ends to remove slack.

=

7. Remove the existing capscrew from the main lift chain
shafts. Install the hoses, sheaves, shaft and spacers to
the main lift chain shafts. Tighten the capscrew to a
torque of 58 ft.-Ibs. (79Nm.). Make sure the sheaves
rotate freely.

& cooocooe

8. Attach the hoses to the brackets and fittings. Leave the
fittings loose on the bracket

—

Tab

Cylinder
Support

Figure 17. Hose Routing. -

9. Install the hose clamp to the two center hoses half way 2 \

between the crosshead and lower crossmember.

10. Pull down on the hoses to remove slack and stretch

the hoses one inch. Install the brackets on the front side of the Back
crossmember using the next hole down. Tighten the Side
capscrew to a torque of 38 ft.-lbs. (51Nm.). ) Tab
Casting
11. Raise and lower the mast several times to make sure the Guide

hoses are tracking correctly. Use the white line on the
hose to detect twisting. Adjust the hose ends if re-
quired. Tighten the fittings making sure they do not

twist. Back
MA0539.ill
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-3 Periodic Maintenance

3.1

Periodic Maintenance

For proper operation and an extended service life, your

Lift Tek Mast should be inspected and serviced regularly

as part of your normal lift truck maintenance schedule accord-
ing to the following outlines and ANSI B56.1 procedures.

The recommended intervals are for masts operating under
normal conditions. If the mast is operating in severe conditions
or corrosive atmospheres, the inspections should be per-
formed more frequently.

; WARNING: Never work on the mast with a load

on the forks or attachment, in the raised position
without supports or while anyone is near the lift
truck control handles per ANSI B56.1

311 Daily Inspection

Perform the following at the beginning of each work shift:

1. Extend the carriage a few inches off the ground and make
sure the chains are under equal tension. Refer to Section
5.6-3 and 5.6-6 for chain adjustment.

2. Extend the mast to its fullest height to make sure the mast rails

and carriage extend freely without binding.

3. While the mast is extended, inspect the upright rails for
proper lubrication. Refer to Section 2.4-5 Step for rall
lubrication.

4. Make sure the internal reeving hoses (if equipped) travel

evenly in the hose guides. Adjust the hose ends if re-
quired. Tighten the fittings making sure they do not twist.

100 Hour Inspection

After each 100 hours of lift truck operation, and in addition to [

the daily inspection:

1. Inspect and lubricate the full length of the chains with SAE
40 wt. oil or Bowman Heavy Load Red Grease.

CAUTION: The chains must be coated with a film of lubricant

at all times.

500 Hour Inspection

After each 500 hours of lift truck operation, and in addition to

the Daily and 100 Hour Inspection:

1. Each pair of load rollers on the uprights and carriage
should be shimmed so that a total side to side clearance
no greater than 1/16 in. (1.5 mm) occurs at the tightest
point throughout the travel of the member. Pry between
the upright and load roller so that the opposite load roller
is tight against the upright. Measure the clearance for the
pair of rollers at XXX shown. See Figure 18.

Luw: Hellery

2. Check the chains for wear and stretch. Refer to Section
5.6-1 for complete chain inspection.

16

Figure 18. Load Roller Clearances.
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-...4 Troubleshooting

The following table lists problems that may be encountered on your Lift Tek Mast, the probable causes and rec-
ommended corrective action that should be taken to restore the mast to normal operating condition.

PROBLEM PROBABLE CAUSE SOLUTION
Cylinders don't lift load or
won't move
Empty a) Plugged inlet hose a) Unplug hose or replace.

b) Insufficient oil. b) Check the truck hydraulic system for
correct oil level in tank, defective pump or
pump drive, leaks in the lines or
disconnect control valve linkage. Repair
or replace as necessary.

c) Bent or jammed plunger. c) Repair or replace as necessary.

AWARNING: Extreme care should be used when working on a unit
when the carriage (with or without a load) is in the raised position.
Loaded a) Plugged piston check valve. a) Unplug check valve or replace.

b) Truck relief valve setting low. b) Raise truck relief setting to specified level.

c) Over capacity. ¢) Reduce load to specified capacity.

d) Mechanical bind due to bent plunger d) Remove mechanical bind by

or bad rollers. replacing/freeing plunger and rollers.

AWARNING: Extreme care should be used when working on a unit
when the carriage (with or without a load) is in the raised position.

Cylinders drift- a) External leak in pressure line. a) Tighten or replace as necessary.
b) Truck valve defective-cycle to full  b) Repair or replace truck valve.
lift height to verify.
c) External leaks at retainer. c) Replace all cylinder seals.
d) Piston check valve leaking. d) Replace check valve.

Spongy or jerky action-

a) Sticky or defective truck relief valve. a) remove and check the truck relief valve. If
contaminated oil caused the malfunction,
drain and flush the system, change the
filter and refill with fresh oil.

A WARNING: Extreme care should be used when working on a unit
when the carriage (with or without a load) is in the raised position.

b) Bent or damaged cylinder plunger.  b) Disassemble, check and repair cylinder
assembly.

AWARNING: Extreme care should be used when working on a unit
when the carriage (with or without a load) is in the raised position.

c) Load rollers not properly adjusted c) Adjust or repair as necessary.
or defective.

WARNING: Extreme care should be used when working on a unit
when the carriage (with or without a load) is in the raised position.

d) Mast channels improperly lubricated. d) Lubricate mast.

WARNING: Extreme care should be used when working on a unit
when the carriage (with or without a load) is in the raised position.

e) Low Battery charge. e) Charge battery.
f) Low pump volume. f) Install accumulator.
g) Low oil level. g) Fill oil reservoir.

h) Insufficient hydraulic tank capacity h) Install larger tank baffles
or baffles.

Other. Contact Lift Technologies

17 687250 R3



- D Service

51

Mast Removal

1. Raise and block the front end of the truck 1ft. (30cm) or
drive the truck over a service pit.

2. Disconnect the lift truck supply hose from the mast
valve. Plug the hose end and cap the valve fitting.

WARNING: Do not stand on or near the mast
while suspended by the hoist.

3. Attach overhead hoist with lifting strap routed under
all upper crossmembers. Take up slack in the strap.

4. Disconnect the tilt cylinders from the mast anchor ’
brackets. For reassembly, tighten the pin capscrews to ‘
the truck manufacturer’s torque specifications. \

5. Disconnect the mast lower mounts. For reassembly,
tighten the capscrews to the truck manufacturer’s

torque specifications.

6. Lift away the mast.

7. For mast installation, refer to Section 2.1.

WARNING: Do not stand the mast upright
unless it is chained to a support.

&7

P

(7

50D MAST

MA0943.eps

Figure 19. Mast Removal
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D SErvice

5.2

5.2-1

Cylinders

2000 PSI Main Lift Cylinder

Description

The main lift cylinders are single stage piston type cylin-

ders. They consist of a shell and a telescoping plunger/ Retainer
piston assembly. During extension oil pressure is acting

against the full piston area. The truck hoist control valve Bleed _—1
holds the cylinder in place once extension has stopped. Screw

The shell is internally threaded at the top end to hold the
retainer. The retainer seals provide a high-pressure
hydraulic seal against the plunger. The retainer also limits

the upward stroke of the plunger.

A piston is attached to the bottom end of the plunger. The Shell
piston seal provides a high-pressure hydraulic seal against

the shell. A check valve is located in the bottom of the

piston. The check valve allows residual oil between the

shell and plunger to escape when the cylinder is extending.

A hydraulic fuse/cushion valve is located in the cylinder
port. In case of a hose failure between the lowering control
valve and cylinders, the fuse limits the lowering speed of the
cylinder. The valve also cushions the piston when the

cylinder nears the fully lowered position.

——

Plunger/
Piston
Assembly

Check Valve —

(free flowing
direction of arrow)

Hydraulic Fuse /

Cushion Valve \

MAO0609.eps

Figure 20. 2000 PSI Cylinder
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2600 PSI Main Lift Cylinder
Description

The main lift cylinders are a single stage displacement type

5.2-2

cylinders. They consist of a shell and a telescoping .
plunger/piston assembly. During extension the oil pressure ~ Retainer —n A
is acting against the plunger outer diameter due to the
internal porting through the piston. The piston seals do not Bleed —t %
affect cylinder extension. The truck hoist control valve Screw
holds the cylinders in place once extension has stopped.
The shell is internally threaded at the top end to hold the N g
retainer. The retainer seals provide a high-pressure hy-
draulic seal against the plunger. The retainer also limits the
upward stroke of the plunger.
Shell
A piston is attached to the bottom end of the plunger. The B
piston seal provides a high-pressure hydraulic seal against
the shell that engages the cushion valve when the cylinder
is fully lowered.
A hydraulic fuse/cushion is located in the cylinder
port. In case of a hose failure between the lowering control
valve and cylinders, the fuse limits the lowering speed of
the cylinder. The valve also cushions the piston when the
cylinder nears the fully lowered position.
Plunger/
Piston
Assembly |
bl
Hydraulic Fuse / g A
Cushion Valve B \Eﬁ
o \%
ﬁs \
S —
MAO0610.eps &

Figure 21. 2600 PSI Cylinder
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5.2-3

Free Lift Cylinder Description

The 2000 and 2600 psi free lift cylinders are single stage
piston type cylinders. They consist of a shell and a plunger/
piston assembly. During extension the oil pressure is acting
against the full piston area. The truck hoist control valve
holds the cylinder in place once extension has stopped.

The shell is internally threaded at the top end to hold the re-
tainer. The retainer seal provide a high-pressure hydraulic
seal against the plunger. The retainer also limits the upward
stroke of the plunger.

A piston is attached to the bottom end of the plunger. The
piston seal provides a high-pressure hydraulic seal against
the shell. A check valve is located in the bottom on the pis-
ton. The check valve allows residual oil between the shell
and plunger to escape when the cylinder is extending.

A hydraulic fuse/cushion valve is located in the cylinder port.

In case of a hose failure between the lowering control valve
and cylinder, the fuse limits the lowering speed of the cylin-
der.

21

Retainer ——,|

Shell
\

Piston/Plunger \

Assembly 4|

Check Valve
(free flow in
direction of arrow)

Hydraulic Fuse
Assembly

g

Figure 22. Free Lift Cylinder
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>4 Cylinder Operation

Cylinders Raising

1.

When the truck hoist control valve is actuated, oil enters
the lowering control valve through the inlet port and
flows unrestricted through the lowering control car-
tridge.

. Oil flows to the cylinder inlet ports. Due to the larger

bore diameter of the free lift cylinder compared to both
main lift cylinders, the free lift cylinder will raise com-
pletely before the main lift cylinders raise.

. Oil flows through the free lift cylinder hydraulic fuse/

cushion valve to the bottom of the piston. Lifting force
is created against the bottom of the piston causing the
plunger to raise. Oil in the area between the plunger
and shell is allowed to escape through the check valve
in the piston as the plunger raises to the end of its
stroke.

. 2000 PSI Piston Type Main Lift-Cylinders- Oil flows

through the hydraulic fuse/cushion valve to the bottom
of the piston. Lifting force is created against the bottom
of the piston causing the plunger to raise. Oil in the
area between the plunger and shell is allowed to
escape through the check valve in the piston as the
plunger raises.

2600 PSI Displacement Type Main Lift Cylinders- Oll
flows through the hydraulic fuse/cushion valve to the
piston. The piston is internally ported to allow oil flow to
the area between the plunger and shell. Lifting force is
created that acts on the diameter of the plunger
causing the plunger to raise.

. When oil flow from the truck hoist control valve is

discontinued, the cylinders are held in position by the
closed center spool of the truck valve.

Cylinders Lowering

1.

When the truck hoist control valve is actuated, the main
lift then free lift cylinder plungers lower, forcing oil out
through the hydraulic fuse/cushion valves.

NOTE: The restriction setting of each hydraulic fuse is
lower (allows more oil flow) than the setting of the
lowering control valve. The hydraulic fuses restrict flow
only in the instance of a lowering control valve or hose
failure.

. Oil flows to the lowering control valve where it is re-

stricted at a controlled speed determined by the load
being handled.

. As the main lift cylinder pistons lower over the spear in

the bottom of the shell, a high pressure area is devel-
oped between the piston and shell which engages the
cushion valve to restrict flow. This slows the piston/
plunger just prior to bottoming providing a smooth
transition to the free lift cylinder lowering.

22

687250 R3



o D SErvice

Triple Mast (MT) Hydraulic Schematic

Main Lift Cylinder

Free Lift Cylinder

Shell ~
| Shell
Plunger
9er — | | Plunger
Check Valve
Not used in Main Lift Ckeck
2600 psi cylinders ™ — Valve
Piston ] | _— Piston
Hydraulic Fuse/
Cushion Valve
Lowering 2 2
Control Valve

\V

\

Main Lift Cylinder

)¢

A A
(
y

)

M

Inlet Port

To Truck Valve

Figure 23. Cylinder Operation
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525 Main Lift Cylinder Removal-
Mast on Floor

1. Remove the mast from the truck as described in

Section 5.1

. Lay the mast down on wooden blocks as shown. Block

under the outer upright so the inner upright will be free
to move. The carriage must be positioned between the
blocks and free to move.

. Disconnect the cylinder supply hoses from the cylinder

inlet ports. Remove the special long fittings from the
cylinder ports and install plug fittings. NOTE: Each
fitting holds a compressed spring in place.

. Remove the snap rings fastening the cylinder rods to

the intermediate upright.

. Pull the inner and intermediate upright outward 2 ft.

(60 cm).

. Lift the cylinder from the base mount and angle inward

to remove through the gap at the top of the uprights.

. Note the number of shims (if equipped) on each

cylinder rod.

. For reassembly, reverse the above procedures except

as follows:

A

WARNING: Main lift cylinders must be bled to
remove trapped air prior to returning the mast
to operation. Refer to Section 5.2-11.

~
igare 24. Cylinder Removal.
77
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5.2-6

Free Lift Cylinder Removal-
Mast on Floor

1.

8.

9.

Remove the mast from the truck as described in
Section 5.1.

. Lay the mast down as shown.

. Roll the carriage toward the center of the cylinder to

slacken the chains and internal reeving hoses (if
equipped).

. Disconnect the hose from the cylinder 45°fitting. Cap

the fitting and plug the hose.

. Remove the chain guards from the crosshead. For

reassembly, tighten the capscrews to a torque of 48-52
ft.-Ibs. (65-70 Nm).

. Remove the snap ring fastening the crosshead to the

cylinder rod.

. Pull the crosshead with chains and hoses (if equipped)

off the cylinder rod.
Remove the cylinder strap.

Remove the cylinder from the mast.

10. For reassembly, reverse the above procedures.

Figure 25. Cylinder Removal.
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., Free Lift Cylinder Removal-

Mast on Truck

1. Completely lower the carriage. Remove forks or
attachment if equipped. Make sure the free lift cylinder
is completely retracted. Attach an overhead hoist to

the top carriage bar.

by a block while removing the cylinder to

WARNING: The carriage must be supported
A avoid possible injury.

2. Raise the carriage to the center of the cylinder to
slacken the chains and internal reeving hoses (if
equipped). Block the carriage in place using a4 X 4 X
24 in. (10 X 10 X 60 cm) wood block between the lower
carriage bar and the floor.

3. Remove the cylinder strap.

4. Remove the chain guards from the crosshead. For
reassembly, tighten the capscrews to a torque of 48-52
ft.-Ibs. (65-70 Nm).

5. Remove the snap ring fastening the crosshead to the
cylinder rod.

6. Pull the crosshead with chains and hoses (if equipped)
off the cylinder rod and lay over upper carriage bar.

7. Pry the cylinder up out of the support casting to gain
access to the cylinder hose fitting. Remove the hose
from the 45°fitting. Cap the fitting and plug the hose.

8. Remove the cylinder from the mast from the top.

2]

9. For reassembly, reverse the above procedures.

26

Figure 26. Cylinder Removal.
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528 Main Lift Cylinder Service

1. Remove the cylinder from the mast as described in
Section 5.2-5.

2. Use a claw type spanner wrench
to remove the retainer. See Figure 27.

3. Remove the plunger/piston assembly from the shell.

4. Remove the Hydraulic Fuse/Lowering Cushion compo-

nents. ﬂ\
MAO0O071.eps

5. Inspect all components for nicks or burrs. Minor nicks
or burrs can be removed with 400 grit emery cloth.
NOTE: Minor nicks are those that will not bypass oil
when under pressure. If they cannot be removed with
emery cloth, replace the part. If the piston requires re-
placing, refer to Section 5.2-10.

Figure 27. Claw Type Spanner Wrench..

6. Replace the retainer and piston seals, back-up rings
O-rings and bearing. Lubricate the new seals with
petroleum jelly prior to installation. Note the correct
seal directions. The cylinder will not operate correctly
if the seals are installed backwards.

7. 2000 PSI CYLINDERS- When replacing the piston Lt
check valve O-ring, make sure the check valve is Hrm e
reinstalled with the arrow pointed in the correct
direction.

8. Install the plunger retainer on the plunger. Install the
plunger/piston assembly into the cylinder shell.
Tighten the retainer to the torque value listed below
using the claw spanner wrench and a strap wrench.

30D/35D/40D- 95-125 ft.-lbs. (129-169 Nm)
50D/55D/60D- 225-250 ft.-Ibs. (305-340 Nm)
1T

= Mok Wil

>

Hydi aate: Fus!
— Lpim y Cugk o Bt

[ - -

2000 PSI Figure 28. Cylinder Service. zgnt P5l .
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529 Free Lift Cylinder Service

1. Remove the cylinder from the mast as described in
Section 5.2-6 or 5.2-7.

2. Use a claw type spanner wrench
to remove the retainer. See Figure 29.

3. Remove the plunger/piston assembly from the shell. #‘ MAGOTLeps
4. Remove the Hydraulic Fuse/Lowering Cushion compo- Figure 29. Claw Type Spanner Wrench..
nents.

5. Inspect all components for nicks or burrs. Minor nicks
or burrs can be removed with 400 grit emery cloth.
NOTE: Minor nicks are those that will not bypass oil
when under pressure. If they cannot be removed with
emery cloth, replace the part. If the piston requires
replacing, refer to Section 5.2-10.

Ea
6. Replace the retainer and piston seals, back-up rings,
O-rings and bearing. Lubricate the new seals with .
petroleum jelly prior to installation. Note the correct "J'§ . ,.e"'
seal directions. The cylinder will not operate correctly g .-, cier s
if the seals are installed backwards. e
) )
7. When replacing the piston check valve O-ring, make Ll fﬁ—|
sure the check valve is reinstalled with the arrow
pointed in the correct direction. .
8. Install the plunger retainer on the plunger. Install the 4 - .
plunger/piston assembly into the cylinder shell. Pour VR
1/2 cup (120 ml) hydraulic oil into the cylinder cavity F/s[
between the shell and rod. Tighten the retainer to a —,
torque of 275-300 ft.-Ibs. (375-405 Nm) using the claw e ¢
spanner wrench and a strap wrench. |
Fl?‘q;r:_h"""'
Miclan
Sazr-ialy
t
[ .E\-H] |"§ - -
. - . C:hack
t"d-;_a . o x —_— wWalve
7=, S ] e P
BT THTT]

Figure 30. Cylinder Service.
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5.2-10

Piston Removal

1. Remove the plunger/piston assembly from the cylinder
shell as described in Section 5.2-8 or 5.2-9.
2. Use a strap wrench and 400
grit emery cloth to secure the plunger while turning the
piston with a pin type spanner wrench
3. Turn the piston until the snap wire end is visible through
the hole. Use a screwdriver to start the wire end out the
hole. Turn the piston to feed the wire out.
. Pull the piston from the plunger.
. For reassembly, reverse the above procedures except
as follows:
*Install a new snap wire when installing the piston.

o b

5211 Cylinder Bleeding

5.3

5.3-1

WARNING: The cylinders must be bled to
A remove air. Air in the cylinders will compress

on the first extension which could rupture the
cylinders causing serious bodily injury and
property damage.

After repair, the cylinders may have air trapped in them that

must removed. To bleed air do the following:

1. Without a load extend the free lift cylinder and con-
tinue to extend the main lift cylinders to 90% of full
stroke. Retract all cylinders completely. Repeat
three times.

2. Extend the cylinders without a load at 50% full engine
speed then build to full system pressure at the end of
the main lift cylinder stroke. Electric trucks - limit the
control valve movement to achieve 50% speed.
Retract all cylinders. Repeat four times.

3. Cycle the mast with a half load (50% mast rated @\
capacity) through full cylinder extension several times. @\

The cylinders should extend smoothly. Repeat the
steps if cylinder extension is not smooth.

Valve
Valve Cartridge Service

1. Completely lower the mast.
2. Remove the truck supply hose from the valve car-
tridge. See Figure 32. Plug the hose.

3. Remove the valve cartridge from the valve. Note the

stamped part no. on the Cartridge for ordering a
replacement.

WARNING: Replacing the valve cartridge with
a different part no. cartridge may cause the
mast to malfunction.

4. For reassembly, reverse the above procedures.

29
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Figure 31. Piston Removal.

MAO0238.eps

Figure 32. Valve Cartridge Service.
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s« Carriage
541 Description

The carriage shown below is the structure that hook-type
forks or attachments are attached. The carriage travels
within the rails of the mast inner upright on four (or six
optional) shim adjustable rollers. The rollers are held in

the uprights*. All load rollers are interchangeable. There are
four side thrust rollers to transfer carriage side loading to the
inner rails. These rollers are eccentrically adjustable. A

pair of chain anchors are used to connect the carriage
chains to the carriage.

*Except on 6 roller carriages where the top roller extends past
the top of the mast inner upright at full extention and are held in
place by a retainer plate. Carriage

/ Weldment
Pin  Cotter

Pin

Chain

Side Anchor

Thrust
Rollers

Nut
Chain

Anchor
Nut

Figure 33. Carriage Service.

MAO0845.eps

IMPORTANT: The chain anchor
nuts must be installed as shown
for correct operation.
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s+2 Carriage Removal-Mast on Truck

1. Raise the mast high enough to place a 20 in. (50 cm)
long, 4X4 in. (10 X 10cm) wood block between the

intermediate lower crossmember and the ground. Lower

the carriage to be even with the bottom of the inner
upright

2. Attach an overhead hoist to the carriage. Raise the
carriage to slacken the carriage chains.

3. Remove the chain anchor nuts. Note the location of
the double nuts for reassembly.

4. Disconnect the internal reeving hoses from the
carriage fittings (if equipped). Plug the hose ends.

5. Using the overhead hoist, lower the carriage to the
bottom of the mast to remove.

6. Note the number of shims behind each load roller for
reassembly.

7. For reassembly, reverse the above procedures except
as follows:

*inspect the carriage as described in Section 5.4-4.

*Lubricate the inner upright rails with chassis lube or
Kendall SR-12X.
See Figure 34.

*Assemble shims and load rollers on the stub shafts.
The shims should be installed to provide a total side
to side clearance no looser than 1/16 in. (1.5 cm) at
the tightest point throughout the travel of the car-
raige. Use an equal amount of shims side to side.

*Adjust the carriage side thrust rollers for unrestricted
clearance along the travel of the carriage. The

rollers have eccentric mount bases. Turn the base

of the roller toward the upright rail to decrease clear-
ance. See Figure 28. Tighten the capscrews to a
torque of 70-80 ft.-Ibs. (95-110 Nm).

*Check and adjust the free lift chains as described in
Section 5.6-4 and 5.6-6.

(LR

1" sl Heles

M FAATANT
e il

Lkangy grma wdhyip
AerinHh T IR S
hor L 10 1al Magylh
ul mary gkl

Outer Upright\

o |

Figure 34.Rail Lubrication and Carriage Side Thrust Rollers.
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Figure 35. Carriage Removal.
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Carriage Removal-
Mast on Floor

1. Remove mast from truck as described in Section 5.1.

5.4-3

2. Remove chain anchor nuts. Note location of double
nuts for reassembly. Remove the chain anchors.

3. Disconnect the internal reeving hoses for the carriage
fittings (if equipped). Plug the hose ends.

4. Roll the carriage tot he bottom of the mast.

5. Attach an overhead hoist to the carriage for bars.
Remove the carriage through the bottom of the mast.

6. Note the number of shims located behind each load
roller for reassembly.

7. For Reassembly, reverse the above procedures except
as follows:

*inspect the carriage as described in Section 5.4-4.

*Lubricate the inner upright rails with chassis lube or
Kendall SR-12X . See
Figure 38.

*Assemble shims and load rollers on the carriage stub
shafts. The shims should be installed to provide a
total side to side clearance no looser than 1/16 in.
(1.5 mm) at the tightest point throughout the travel of
the carriage. Use an equal amount of shims side to
side.

*Adjust the carriage side thrust rollers for unrestricted
clearance along the travel of the carriage. The rollers
have eccentric mount bases. Turn base of rollers
toward the upright rail to decrease clearance.
Tighten to a torque of 70-80 ft.-Ibs. (96-110 Nm).

*Check and adjust the free lift chains as described in
Section 5.6-4 and 5.6-6.
32
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Figure 37. Carriage Removal. ",

Figure 36. Rail Lubrication.
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Figure 38. Carriage Side Thrust Rollers.
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544 Carriage Inspection

1. Inspect the rollers for excessive wear or damage.
Rollers with visible flat spots or cracks should be re-
placed.

2. Inspect the roller bearings by turning the rollers on their
shafts. Rollers with roughness or noticeable restrictions
to turning should be replaced.

3. Inspect all welds between the carriage side plates and
the carriage fork bars. If any welds are cracked,
replace the carriage.

4. Inspect the roller stub shafts. If they are damaged or if
there are cracks at the base of the stub shafts, the
carriage must be replaced or repaired. Contact
Lift Tek for repair procedures.

Carriage

Weldment
/ Pin

I

Side
Thrust

Nut
Chain

Anchor
Nut

Figure 39. Carriage .

IMPORTANT: The chain anchor
nuts must be installed as shown

for correct operation.
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> Mast Uprights
551 Upright Description

Outer Upright Assembly

The outer upright assembly is mounted to the truck. A pair
of shim adjustable load rollers are attached to stub shafts
located near the top of the upright. A pair of adjustable
hoist chain anchors are located on the top crossmember.

Intermediate Upright Assembly

The intermediate upright assembly telescopes within the
outer upright assembly. A pair of shim adjustable load
rollers are attached to stub shafts located at the top and

bottom of the upright. A pair of chain sheaves are located Lras
near the top of the upright to provide a rolling surface for g —
the main lift chains. T T
} E"‘I Archor
. Thial Y. S
Inner Upright Assembly Luger
The inner upright assembly telescopes within the intermedi- S,
ate upright assembly. A pair of shim adjustable load rollers P /
are attached to stub shafts located at the bottom of the ,r’“‘p"*'h
upright. The free lift chain anchors are attached to the 7
. | :
center crossmember. The free lift cylinder rests on a cradle EET ol : ,r
which is integral with the lower crossmember. : _:-,:_ :
< oo
[LICTIOES [TLEN L
Lyl !

Tiar :.:'1-'
Lie it ¢ ! | . | [;__IL
™ | 4
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Figure 40. Mast Uprights .
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5.5-2

Upright Operation

Fully Lowered

The main Lift chains are anchored to the outer upright top
crossmember then travel over the intermediate upright chain
sheaves and attach to the inner upright anchors.

The free lift chains are anchored to the inner upright center
crossmember then travel over the free lift cylinder chain
sheaves and attach to the carriage chain anchors.

Free Lift

Actuating the truck hoist valve causes the free lift cylinder to
raise which draws the carriage to the top of the inner
upright.

Full Extension

When the free Lift cylinder reaches the end of its stroke the
main lift cylinders begin to rise. The extension of the
cylinders causes the intermediate and inner uprights to
raise.

Lowering

The main lift cylinders lower at the same time. Once the main
lift cylinder have nottomed out, the free lift cylinder begins to
lower resulting in a smooth lowering of the carriage.

35
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Figure 41. Upright Operation .
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553 Upright Disassembly

. Remove the mast assembly from the truck as de-
scribed in Section 5.1.

2. Remove the main lift cylinders from the mast as de-
scribed in Section 5.2-5.

3. Turn the mast over.

4. Remove the free lift cylinder from the mast as de-
scribed in Section 5.2-6.

5. Remove the carriage from the mast as described in
Section 5.4-3.

6. Remove the internal hose reeving sheave and hos
equipped).

Crnngilge

i gk

7. Remove the pins fastening the main
lift chains to the inner upright
chain anchors. Pull the main lift
chains back through the chain
sheaves.

CAUTION: The chain anchor nuts should be used one time
only and be replaced after removal.

8. Remove the main lift chain anchors (long anchors)
from the inner upright lower back side. Tag the
anchors for reassembly. R B

Figure 42. Upright Disassembly .

9. Remove the pins fastening the free lift chains to the

inner upright chain anchors.

10. Remove the free lift cylinder supply hose and sheave.
Remove the main lift chain sheaves.

11. Roll the inner upright downward to expose the inner
and intermediate upright load rollers. Remove the load
rollers. Note the number of shims behind each load
roller.

12. Attach an overhead hoist to the inner upright. Remove
the inner upright through the top of the intermediate
upright.
36 687250 R3
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>>3  Upright Disassembly

(Continued)

CAUTION: The chain anchor nuts should be used one
time only and be replaced after removal.

13. Remove the main lift chain anchors (long anchors) and
chains from the outer upright crossmember. Tag the
anchors for reassembly.

14. Roll the inner upright downward to expose the interme-
diate and outer upright load rollers. Remove the load
rollers. Note the number of shims behind each load

roller.

15. Attach an overhead hoist to the intermediate upright.
Remove the intermediate upright through the top of the

outer upright. "

Figure 43. Upright Disassembly .

554 Upright Inspection

. Inspect the load rollers for excessive wear or damage.
Rollers with visible flat spots or cracks should be

replaced. See Figure 44. .
2. Inspect the load roller bearings by turning the rollers on \ iﬁ'
their shafts. Rollers with roughness or noticeable
restrictions to turning should be replaced. \
3. Inspect the load roller stub shafts. If they are damaged

or have cracks at the base, the upright mast must be re-
placed or repaired.

0
2 Q
4. Inspect the outer and intermediate upright thrust plugs.

If the wear surface is worn to less than 1/16 in. (1.5 mm),

they should be replaced. MAO0628.eps

5. Inspect the hoist chains as described in Section Figure 44. Upright Inspection .
5.6-1.

37 687250 R3



i D SEIVICE

555 Upright Reassembly

1. Lubricate the outer upright rails with chassis lube or
Kendall SR-12X. See Figure 45.

Upright

. . . . il

2. Attach an overhead hoist to the intermediate upright. Pal
Install the intermediate uptight through the top of the

outer upright.
3. Install the thrust plugs to the uprights.

4. Assemble shims and load rollers to the outer upright
and lower intermediate upright stub shafts. The shims
should be installed to provide a total side to side l/
clearance no looser than 1/16 in. (1.5 mm) at the g MA0629.eps
tightest point throughout the travel in the upright. Use
an equal amount of shims side to side. NOTE: Roll

Lubricate only where indicated

the upright past the thrust plugs before checking roller by the heavy lines for the full
clearances. length of each upright

5. Lubricate the intermediate upright rails with chassis
lube or Kendall SR-12X. See Figure 40.

Figure 45. Rail Lubrication

tlaer
Lizrighl

Inesrmedeane
prigae

Figure 46. Mast Reassembly

MADRSS, ups
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555 Upright Reassembly
(Continued)

5. Attach an overhead hoist to the inner upright. Install

the inner upright through the top of the intermediate
upright.

6. Assemble shims and load rollers to the intermediate
upright top and inner upright lower stub shafts. The
shims should be installed to provide a total side
clearance no loosest than 1/16 in. (1.5 mm) at the
tightest point throughout the travel in the upright. Use
an equal amount of shims side to side. NOTE: Roll
the upright past the thrust plugs before checking roller

clearances.

7. Install the chain sheave and free lift hose sheave to the
intermediate upright. Tighten the capscrew to a
torque of 26-30 ft.-Ibs. (35-40 Nm).

8. Install the main lift chain anchors (long anchors) and
chains to the outer upright crossmember.

Figure 47. Mast Reassembly
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555 Upright Reassembly

(Continued)
9. Install the chain anchors (long anchors) to the back
side of the inner upright lower crossmember.

10. Pull the main lift chains over the chain sheaves and
attach to the lower inner upright chain anchors.

11. Install the free lift chain anchors (short anchors) and
chains to the inner upright center crossmember.

12. Install the free lift cylinder supply hose through the hole
in the outer upright top crossmember and over the
sheave on the intermediate top upright.

13. Install the carriage as described in Section 4.5-3.

14. Install the free lift cylinder as described in Section
5.2-6.

15. Install the internal reeving sheave and hoses (if
equipped) as described in Section 2.4.

16. Turn the mast over.

17. Install the main lift cylinders as described in Section
5.2-5.

18. Install the mast to the truck as described in Section 5.1.
19. Adjust the main lift and free lift chains as described in

Sections 5.6-3 and 5.6-4. Check for mast skewing as
described in Section 5.5-6.

Figure 48. Upright Reassembly.
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5.5-6 '
M aSt SkeWI n g WARNING: The intermediate upright must be
1. Extend the mast to the full lift height. supported by angle iron to avoid possible injury.

*If the mast kicks to the right at full extension, a shim
(part no. 200524) needs to be installed to the right
hand main lift cylinder rod.

*If the mast kicks to the left at full extension, a shim
(part no. 200524) needs to be installed to the left
hand main lift cylinder rod.

>

m}
m}

]
||

Freelift

|~ Cylinder

i'

2. Place a6in. (15cm)long, 2 X 2in. (5 X 5 cm) angle
iron between the top of the main lift cylinder and the
crossmember. See Figure 45. Lower the crossmember onto the
angle iron.

3. Remove the snap ring from the cylinder to be adjusted.
Open the truck valve to allow the center (free lift)
cylinder to fully retract. Tap the main lift cylinder rod
down past the crossmember to install the shim.

T

4. Slowly hydraulically power the main lift cylinder back C
into the crossmember and reinstall the snap ring. \

5. Repeat steps through until skewing is removed.

s

Left Hand |: :| Right Hand
Snap Ring Main Lift Main Lift
3 Cylinder Cylinder

Intermediate
Upright

Outer
Upright

]

N
\ Three Stage
Mast shown

MA0412.eps

u MAO0411.ill

Figure 49.Shim Installation. Figure 50.Extended Upright.
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** Chains
561 |[nspection and Tension

Each pair of chains has been factory-lubricated using heat
and pressure to force the lubricant thoroughly into the chain
links. Avoid removal or contamination of this factory

applied lubricant. Do not wash, sand blast, etch, steam
clean, or paint the chains on initial mast installation.

The chains must be adjusted with equal tension to ensure
proper load distribution and mast operation. To determine
equal tension, extend the unloaded mast to put the chains
under tension. Press the center of a strand of chain with
your thumb, then press at the same place on the other
chain of the pair. Each chain in a pair should have equal
“give”. If tension is not equal, adjust the chains as de-
scribed in Chain Adjustment.

Inspect the chains. If inspection reveals that one strand of
a pair of chains requires replacement, both strands of the
pair should be replaced.

*Check for rust and corrosion.

*Check for cracked side plates. If you find cracked side
plates, replace both strands of chain.

*Check for tight joints. If tight joints are caused by rust or
corrosion, loosen them with SAE 40 wt. oil or penetrating
oil. If they cannot be loosened, or if the tight joints are
caused by bent pins or plates or by peened plate edge,
replace both strands of the chain.

*Check for protruding or turned pins. Replace both
strands of the chain.

*Check for chain side wear. If pins and outside plates
show signs of wear, check for misalignment os sheaves,
anchors or other components. Correct the misalignment.
If wear is excessive, replace both strands of chain.

*Check for worn, broken or misaligned chain anchors.
Replace or adjust as required.

*Lubricate the full length of the chains with SAE 40 wt. oil
or Bowman Heavy Load Red Grease.

42

CRACKED SIDE PLATES

Figure 51.Chain Inspection.
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>62 Measuring Chain Stretch

5.6-3

5.6-4

Regular inspection and lubrication of the chains will
increase their service life and reduce downtime.

If the chains stretch beyond the recommended amount,
they should be replaced in pairs. Chain stretch can be
measured with chain wear scale. Measure

the chains according to the instructions printed on the chain
wear scale, without a load on the carriage.

*to check the free lift chains, raise the carriage 1 ft.
(30 cm) off the ground to put tension on the chains.

*To check the main lift chains, raise the mast until the inner
upright starts to extend ensuring tension on the chains.

Main Lift Chain Adjustment

The main lift chains should be adjusted so that when the
unloaded mast is fully lowered, the uprights are positioned
as shown in figure 53.

1. Adjust one chain to achieve the correct upright position
when fully lowered. See Figure 55.

2. Adjust the other chain to achieve equal chain tension.
Tighten the nuts together to a torque of 50-70 ft.-Ibs.
(98-96 Nm).

3. Raise and lower the mast several times to confirm the
adjustments.

Free Lift Chain Adjustment

The free lift chains should be adjusted so that when the
unloaded mast is fully lowered, the upright channels and
carriage are positioned as shown in Figure 53.

1. Locate the threaded chain anchors on the front side of
the inner upright crossmember on each side of the
cylinder. Adjust one chain to achieve the correct
upright position when fully lowered. See Figure 54.

2. Adjust the other chain to achieve equal chain tension.
Tighten the nuts together to a torque of 50-70 ft.-Ibs.
(68095 Nm).

3. Raise and lower the mast several times to confirm the
adjustments. 1

| _ Free Lift
Cylinder

Cylinder
Strap

Free Lift
Adjusting
Nuts

MAO0387.ill

Free Lift Chains.
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New Chain Stretched Chain
Figure 52.Measuring Chain Stretch.
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NOTE: Underclearance is based on mast
production series, actual mast
underclearance may vary by truck
model.

Figure 53.Upright and Carriage Position.
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Figure 55.Main Lift Chains.
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5.6-5

Main Lift Chain Service

WARNING: The intermediate upright must be
supported by a block to avoid possible injury.

1. Raise the inner upright 3 ft. (90 cm). Place a 3 ft. (90
cm) block under the free lift cylinder support casting,
then lower the cylinder support onto the block. The
main lift chains should be slack. See Figure 51.

2. Remove the cotter pins and pins from the chain
anchors. Remove the chains.

3. Inspect the chain anchors for cracks. Replace as
required.

4. For reassembly, reverse the above procedures. Adjust

the chains as described in Section 5.6-3.

566 Free Lift Chain Service

WARNING: The carriage must be supported
by a block to avoid possible injury.

. Raise the carriage 12 in. (30 cm). Place a 12 in. (30

cm) block under the carriage, then lower the carriage
onto the block. The free lift chains should be slack.
See Figure 52.

. Remove the cotter pins and pins from the chain

anchors. Remove the chains.

. Inspect the chain anchors for cracks. Replace as

required.

. For reassembly, reverse the above procedures. Adjust

the chains as described in Section 5.6-4.
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Figure 56.Main Chains.
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Figure 57.Free Lift Chains.

687250 R3



Manual Change Summary

R3 - 07/20/05
Remove description “cushion” and “pneumatic” from figures 5 and 53.
Add note to page 30.
Add nameplate to figure 1.
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Do you have any questions that need to be answered right now?

Lift Technologies, Inc.
7040 South Highway 11

Westminster, SC 29693

USA

Tel: +1(864) 647-1119
Fax: +1(864) 647-5406

Customer Service
(North AmericaToll Free)
1-888-946-3330

Other Lift Technologies Locations

Lift Technologies Inc.
Corporate Head Office

251 Woodlawn Road W., Unit 217
Guelph, ON N1H 8J1 Canada
Tel: +1-519-823-4545

© Lift Technoloies Inc. 11-2003

Lift -Tek Elecar Srl

29015 Castel. San. Giovanni (PC)
Via G. Galilei

Italy

LIFT-TEK
ELECAR

Lift Technologies «»

www.lift-tekelecar.com
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