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BROUWER-16/24R
Self Propelled Sod Harvester

Foreword

IMPORTANT
The Owner and Operator, must assume responsibility for the safe operation of the machine, their own
safety, and the safety of others, by reading, understanding, and following all of the safety instructions
and operating procedures as outlined in the machines Operator’'s Manual.

Failure of the Owner or Operator to adhere to the recommended safety instructions and operating
procedures, indemnifies Brouwer Turf Inc. against any claims that may arise, due to accidents resulting
in personal injury or property damage.

It is not possible to list all situations that may affect the safety of the machine or the operator, and therefore
Brouwer Turf Inc. cannot list all precautions, and identify all potential hazards, that may prevent accidents.

IF YOU DO NOT UNDERSTAND....ASK
BE A QUALIFIED OPERATOR BY ;

Reading and obeying the instructions in this manual, and the safety decals on the machine.
Receiving operational training on the sod harvester.

Asking your supervisor or equipment dealer to explain anything you do not understand.

Explaining the written instructions in the operator’s manual and safety decals to user/operators who
cannot read or understand them.

AWARNING

Brouwer Sod Harvesters are designed for safe efficient operation and must not be used for any purpose other than
that for which they are designed.

Prior to being shipped from the manufacturer the machines are inspected to insure that all safety guards, shields
and warning/safety/operating decals are correctly positioned and secure

Before operating the machine the operator must check that all of the above items are correctly located.

The machine must not be used if any guards, shields or warning/operating decals are damaged or missing.

Brouwer Sod Harvesters are designed and built to give many years of outstanding performance.

The service and reliability you receive from this product will be affected by the proper maintenance and operation
of the machine.

Use only genuine factory placement parts. Parts not supplied by Brouwer may not meet the factory engineering
specifications or standards of manufacture and may void warranty. The use of non-approved parts may result in
component failure causing damage to the machine and possibly result in an accident to the operator or others.

IMPORTANT

MODEL NUMBER
The Model Number appears on sales literature
technical manuals and price lists.

SERIAL NUMBER

The serial number applies only to the machine

to which it is allocated.

The serial number MUST be quoted when ordering
parts or calling for service or warranty




BROUWER 4000-16/24R

IMPORTANT

Maintenance and Service Access.

Keyed Locks are fitted to the Safety Guards : Gripper Head ‘A’; Roll-Up Area ‘B’; and Index Conveyor ‘C’.
These keys must be kept with the ignition key at all times.
Under no circumstance should the keys be left in the locks.

A WARNING
Do not operate the machine if any of the safety guards are damaged or missing.
In this manual for illustration purposes only, some guards may not be shown.
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AWARNING
Unauthorized modifications may result in extreme
safety hazards to operators and bystanders, and
could result in damage to the machine.

Brouwer Turf Inc. warns against and strongly rejects
and disclaims against any modifications, add-on
accessories or product modifications that are not
designed, developed, tested and approved by
Brouwer Engineering Department.

Any Brouwer product that is altered or modified in
anyway that is not authorized, after original
manufacture, including after market accessories or
component parts that are not approved by Brouwer
Turf Ltd. will result in the machines warranty being
voided.

All liability for personal injury and/or property damage
caused by any unauthorized modifications, add-on
accessories or products not approved by Brouwer
Ltd. will be considered the responsibility of the
individual(s) or Company designing and/or making
such changes.

Brouwer Turf Inc. will vigorously pursue full
indemnification and costs, from any party responsible
for unauthorized post manufacture modifications
and/or accessories, should personal injury and/or
property damage result from any of the above.

SAFETY

AWARNING I

For illustration purposes only some safety guards
and shields may not be shown.

The machine must not be operated if any guards
or shields are damaged or missing.

Failure to observe this warning could result in
serious injury or death.

ﬂ DANGER

TO PREVENT POSSIBLE SERIOUS INJURY OR
DEATH :
Under no circumstances is any service or maint-
enance work to be performed on the machine
until :

e THE ENGINE IS SWITCHED OFF.

e THE IGNITION KEY IS REMOVED.

¢ THE CAB DOOR IS LOCKED.

Brouwer Turf Inc. cannot stress too strongly the
importance of Owners/Operators adhering strictly to
the safety recommendations as stated in this manual.

This Symbol means :

e ATTENTION!

e BECOME ALERT!
Your safety and that of others is involved.
Signal word definitions.

The signal words below are used to identify levels of
‘hazard’ seriousness. These words appear in this
manual and on the safety decals that are placed on
the machine.

For your safety and that of others, read and follow the
information and instructions given with these signal
words and/or the symbol shown above.

A DANGER:

Indicates an imminently hazardous situation which if
not avoided WILL result in death or serious injury.

A :

Indicates a potentially hazardous situation which if not
avoided COULD result in death or serious injury.

A

Indicates a potentially hazardous situation which if not
avoided MAY result in minor or moderate injury.

It may also be used to alert against unsafe practices
or property damage.

CAUTION:

Used without the safety alert symbol indicates a
potentially hazardous situation which if not avoided
MAY result in property damage.
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SAFETY

Safe Operation
Operator preparation and training.

Read the Brouwer400024-R/400016-R Operator's Manual.
It must be kept on the machine at all times.

1-02

If an operator or mechanic cannot read and
understand English, it is the owners responsibility
to explain the material contents to them.

If any of the information or instructions in this
manual are not clear, contact your dealer or the
factory representative for clarification.

Become familiar with the safe operation of the
machine, the operating controls and the safety
decals. If there are any questions concerning
safety, do not operate the machine until they are
clarified.

All safety guards and shields must be kept in
place and in good condition. All interlock switches
must be correctly adjusted.

It is the owners responsibility to ensure that all
operators and service personnel are trained in the
proper operation and service procedures of the
machine.

Do not allow children or untrained persons to
operate this equipment. Local regulations may
restrict the age of the operator.

Wear appropriate work clothing, safety equipment
and work boots. Do not operate the machine with
loose clothing, long hair, or any jewelry, that may
get tangled in moving parts.

—A CAUTION
Wear suitable hearing protection such as
earmuffs or earplugs, to protect against hearing
impairment or hearing loss.

Operating equipment safely requires the full
attention of the operator. Do not wear radio or
music headphones while operating the machine.

Only the operator must be on the machine, never
allow riders on the machine. Riders can be injured
by foreign objects or can be thrown off the
machine. Also they may obstruct the ability of the
operator or the operators view resulting in unsafe
operation of the machine.

warning/safety decals must be kept clean, legible,
and undamaged. Do not operate the machine if
any decals are missing or damaged. Obtain new
decals from the factory.

—_— AWARNIN(;

e Do not operate the machine if drugs, alcohol or
medication are being used that can affect the
alertness or co-ordination of the operator.

Seek professional advice before operating the
machine if there is any doubt about the side
affects of any medication being taken that may put
your safety and that of others at risk.

e Keep animals and bystanders clear of the
machine, at a safe distance, when operating the
machine.

e The owner/operator is responsible for accidents
and/or injuries that may occur to themselves,
bystanders, or property that may occur as a result
of the operation of this machine.

Machine preparation

e Check that the ‘operator presence’ interlock switch
is operating.

ﬂ WARNING

If the operator leaves the operator’s seat while the
machine is moving, the system will automatically
move the controls to neutral and the machine will
stop.

e Do not tamper with, or defeat, safety devices.
Keep guards, shields and interlock safety devices
in place and in proper working condition. They are
for your protection.

e Check regularly that all fasteners, nuts/ bolts, and
retainer pins are secure.

e Check daily that the machine is in good working
condition. Check all tires for damage or excessive
wear.

e Use only accessories, attachments and
replacement parts that are approved by the
manufacturer.

To prevent unauthorized persons having access to
the cab:
The cab door must be kept locked when in
service, and the key in possession of the
service person.

IF YOU DO NOT UNDERSTAND....ASK



SAFETY

General Operating Safety

e Ensure all persons are clear of the machine before
starting the engine. Keep hands and feet clear of
the cutting unit and all moving parts.

e Do not make sharp turns. Exercise care when
reversing and maneuvering. Look behind the
machine and downward when reversing.

e Keep all persons clear of the Robotic Arm
operating areas and pallet cavity, the Arm may
move suddenly and result in serious injury.

e Exercise caution when approaching or crossing
roadways.

—_— AWARNING _—
Never attempt to get on or off the machine
when it is moving.

Before leaving the operating position, place
the Control Handle in ‘neutral’, set the brake,
lower the cutting head and pallet forks to

the ground, stop the engine and remove the
ignition key.

Starting the Engine.

A WARNING
Start only in accordance with the instructions
in this manual
e Start only from the operator’s seat, with System
Power ‘OFF’, the Control Handle in ‘NEUTRAL’
and brake ‘ON’.
e DO NOT use starting-aid fluid.

Transporting

e Exercise caution when loading or unloading the
machine on or off a truck or trailer.

IMPORTANT
If the Conveyor is to be removed when trans-
porting the machine refer to page 1-09 for the
correct procedure.

e Ensure that the machine is properly ‘blocked’ and
secured during transport.

Operating

e Do not change the engine governor setting,
or over-speed the engine.

_ AWARNING
Work in a ventilated area. Never operate the
machine without adequate engine exhaust
ventilation.

Never run the engine in an enclosed area.
Exhaust fumes contain carbon monoxide and
can be fatal if inhaled.

e Inspect the area to harvested and remove any
objects that may be hazardous or may cause an
injury.

e Operate with adequate light and avoid any holes
and other hazards.

Highway Operation

e Ensure that the '‘Slow moving vehicle’ sign is in
place.

e To prevent collisions with other vehicles, slow
moving tractors with attachments, towed equip-
ment or self-propelled machines, frequently check
for traffic from the rear, particularly when making
turns. Always use the turn signal lights.

e Slow down and exercise caution when making
turns and when crossing roads and railway tracks.

e Use headlights, flashing warning lights and turn
signals day and night. Follow local regulations
for equipment lighting and marking.

Ensure that all lighting, signals and markings are
visible, clean and in good working order.

Repair or replace any lights, signals or marking
that is damaged or is missing.

To prevent Tipping

e Avoid holes, ditches, slopes, and obstacles that
may cause instability and the machine to tip.

—_— A WARNING

Never drive close to the edge of a gully or steep
embankment that may collapse and cave-in,
causing the machine to tip.
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Speed Control. ‘HI' —'LOW’.

To change speed from ‘HARVEST" (LOW) to ‘ROAD’
(HI). Stop the machine and operate the 2-Speed switch
on the cab Switch Panel. See page 2-01. Reverse the
procedure for ‘HI' to ‘LOW'.
¢ Reduce travel speed before descending a steep
incline, to assist in braking and improving your
control of the machine.
e Slow down and exercise caution when making
turns and changing direction on a slope.

Stopping Operation

e Before stopping the engine: Reduce the engine
speed to ‘SLOW'’ and let it operate at ‘no load’
for five to ten minutes, to allow the engine to
cool down.

To safely park the machine:

e Stop on level ground. Place all controls in the
‘OFF’ position. Lower the Cutter Head and the
Forks to the ground. Put the Control Handle in
the NEUTRAL position. Apply the brake and
switch off the engine. Before leaving the
operator’s seat, wait for the engine and all
moving/rotating parts to stop. Remove the
ignition key.

To free a ‘mired’ machine.

e Check that all towing devices are of adequate
size/strength to handle the load.

e Always attach to the Draw Bar of the towing
unit. Do not use the front attachment point.
Apply power smoothly to take up slack, a
sudden pull could ‘snap’ the towing device
causing it to ‘whip’ or ‘recoil’ dangerously.

ACAUTION

The machine must not be towed any further than
necessary to extricate it.

Caution should be exercised when attempting to free a
machine that is stuck in mud.
Hazards that can occur when towing, and are to be
avoided are:
e The towing tractor overturning.
e The tow chain failing and recoiling. (Use of a
cable is not recommended).
e Tow-bar failing.
e The harvester becoming unstable and tipping.
The following procedures are recommended;
e If possible reverse the machine out, if it is
‘mired’ in mud.
Dig mud out from behind the wheels. Place
boards behind/under the wheels and reverse
out ‘slowly’. Keep bystanders clear of the
rear of the machine.
1-04

¢ Dig mud out from in front of the wheels and
drive ahead ‘slowly’.

Maintenance Safety

—A WARNING
Do not service or repair this machine with

the attachments in the raised position, unless
they are securely blocked, or the safety
devices are engaged.

Do not enter the Forks/Piling Cavity area when
the engine is running

Failure to follow these warnings could
result in serious injury or death

e To attain maximum safety and the optimum
harvesting results, maintain your Harvester
according to the recommended schedules and
instructions in this manual.

e When servicing or operating the machine do not
wear loose clothing or jewelry that can entangle
in machinery and cause personal injury.

¢ Never allow untrained persons to operate or
service the machine.

¢ Allow the engine and rotating/moving parts to
come to a complete stop before attempting any
service or repair work.

e Turn the battery Isolator Switch ‘OFF’ before
making any repairs, and before doing any
welding on the machine.

e Carefully release pressure from components
with ‘stored’ energy.

e Park the machine on smooth, firm, level ground.

e Replace worn, damaged, or faulty parts only
with ones supplied by the manufacturer.

e Before working on the machine, lower the Cutter
Head and the Forks to the ground and lower the
Gripper Head onto sod rolls on the Index
Conveyor.

If the machine is to be raised, use jack stands.
If left in a raised position hydraulic supports
can settle or ‘leak’ down.



SAFETY

Maintenance Safety

A WARNING
Do not support the machine on cinder blocks,
hollow tiles, or props that may crumble under
continuous load.
Do not work under a machine that is supported
solely by a hydraulic jack.

e To reduce fire hazards: Keep the engine,
muffler, battery area and fuel storage area
free of grass, leaves, debris or grease build-up.
e Clean-up any fuel or oil spillage.

Handling Fuel.

A WARNING
e Exercise caution when refueling do not
over-fill. Fuels are flammable and vapors are
explosive. If using fuel cans use only approved
containers and a funnel. Avoid spillage. Clean-
up spills immediately.
Do not smoke, allow naked flame, or cause
sparks near the fuel.
Never drain or fill the fuel tank indoors.
Never remove the Fuel Tank Cap or add
fuel when the engine is running or if it is hot.
Never handle or store fuel containers near an
open flame or any device that may create sparks
and ignite the fuel or vapors.
Ensure that the Closure Caps on the Fuel Tank,
and any containers, are replaced securely.

A WARNING

To prevent sparks from static discharge:

e Do not fill containers in a vehicle, on a
truck, or a trailer bed that has a plastic liner.
Fill the containers on the ground, away from
the vehicle.

Always keep the fuel dispenser nozzle in contact
with the rim of the fuel tank, or container
opening, until fueling is completed.

Do not use a nozzle lock-open device.

Always be prepared in case of fire. Keep a first-
aid kit and fire extinguisher close to hand.

Keep emergency numbers for fire, hospital,
ambulance services, and doctors close to your
telephone.

Refer to page 1-08 for fuel filler and fuel gauge
locations.

Hydraulic System

A WARNING
The Hydraulic System operates under high pressure.

To prevent serious injury from hot, high pressure oil:

e Never check for leaks with bare hands.
Use cardboard, paper or wood.

e High pressure oil can penetrate the skin. If it is
injected into the skin it must be surgically
removed within a few hours, by a doctor familiar
with this type of injury. Failure to do so may
result in gangrene.

e Relieve high pressure before disconnecting
hydraulic lines or fittings.

e Fully tighten fittings and connections before
pressurizing the system.

e Before inspecting or disconnecting hydraulic
lines or fittings. Lower Cutter Head and the
Forks to the ground. Disengage all drives, apply
the brake/inch/clutch pedal. Stop the engine
and remove the ignition key,

e Visually check daily all hydraulic hoses, tubes
and fittings for leaks. Replace any worn or
damaged hoses, tubes or fittings before
operating the machine.

e Replacement hoses or tubes must be routed in
the same location and path. Do not move
clamps, brackets or ties to new locations.

e Thoroughly inspect all hoses, tubes and fittings
every 300 hours.

IMPORTANT
To prevent serious damage to the hydraulic system
components, do not allow any contaminants to enter the
hydraulic system. Clean thoroughly around all fittings
and areas to be worked on. Cap and plug any conn-
ections that are disconnected.

e Before disconnecting, tag or mark the location of
the connection.

e Check that ‘O-Rings’ are clean and hose fittings
are properly seated before tightening.

e Align the hoses without twisting. Twisted hoses
can cause couplings to loosen as the hose
flexes during operation resulting in oil leaks.

¢ Kinked or twisted hoses can restrict the oil flow
causing the oil to overheat, the system to
malfunction, possible hose failure,
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Cooling System

A WARNING
To prevent serious injury from hot coolant
and steam, DO NOT remove the radiator
cap when the engine is running and/or hot.
Allow the engine and system to cool.
Use caution when removing the radiator cap.

Do not operate the engine without the recom-
mended coolant mixture.

Add top-up coolant into the recovery tank NOT
directly to the radiator

Ensure that the radiator cap is tight and secure.

If the radiator cap must be removed, stop the
engine and allow the cooling system to cool,
until the cap is cool to the touch. Loosen it
slowly to relieve pressure, before removing
completely.

Battery Service

—A WARNING
The sulfuric acid in the battery electrolyte is
poisonous. It can cause serious skin burns
and blindness if splashed in the eyes.

—A CAUTION
Always wear protective glasses/goggles,
and protective clothing and use insulated
tools when working with batteries.
Read, understand, and obey the battery manuf-
acturers instructions and warnings.
Battery posts, terminals and related accessories
contain lead, lead compounds and chemicals.
Wash your hands after handling them.

Avoid Hazards By:

Fill/top-up batteries in a well ventilated area.
Wearing eye protection and rubber gloves.
Avoid breathing fumes.

Avoid spilling, splashing or dripping electrolyte.
Follow proper ‘jump-start’ procedure.

If acid is splashed on your person:
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Flush the affected skin with water.

Apply baking soda, or lime, to help neutralize the

acid.

Flush your eyes with water for 15 to 30 minutes.

Get medical help immediately.

If acid is swallowed:

e Do not induce vomiting

e Drink large quantities of water or milk, but do not
exceed 2 liters (2 Quarts).

e Get medical help immediately.

Battery Charging

o Charge batteries in an open well ventilated area,
away from sparks or open flame.

e Unplug the charger before connecting or
disconnecting the battery.

Jump Starting

o Check that the Jumper cables are in good
condition.

e Turn the ignition and all electrical accessories
‘OFF’, on both machines.

e Position the machine with the ‘charged’ battery
close to, but not touching, the machine with the
dead battery, to ensure that the cables will easily
reach.

Connecting the Cables

e Do not allow the cable clamps to touch any
metal parts except those intended.

e Never connect the positive ‘+’ (red) terminal to
the negative ‘-* (black) terminal.

e Ensure that the cables cannot get caught in
moving engine parts when starting.

e Connect one end of the positive ‘+’ (red) cable
to the positive ‘+' terminal on one battery.
Connect the other end to the positive ‘+’
terminal on the other battery

e Connect one end of the negative ‘-* (black)

cable to the negative ‘-* terminal on the
‘charged’ battery. Connect the other end of the
cable to the engine block on the machine with
the ‘dead’ battery.

e Start the machine that has the ‘charged’ battery,
then start the machine that has the ‘dead’
battery.

e Remove the jumper cables in the exact reverse
order of connecting. Do not allow the cable
clamps to touch any metal parts while the other
end is connected to a battery terminal.

IMPORTANT
Keep the battery terminals clean. Smear them
with white grease to prevent corrosion.
The positive terminal (red) protective cover must
be kept in place.




Transporting and Storage

IMPORTANT
If the machine should become disabled, and
cannot be moved under its own power, refer to
page 1-09 for the recommended procedure for
towing and transporting.

Storage

IMPORTANT
If the Harvester is to be stored ‘inside’ keep the
doors open to ensure good ventilation until the
procedure below is complete.

e Stop the engine and allow it to fully cool down.

e Evacuate the fuel from the tank into an
approved container and shut off the fuel.

Store the fuel in a cool dry location.
Turn the Battery Isolator Switch to ‘OFF'.

o Keep the Harvester and fuel containers in a
locked, secure storage place, to prevent
tampering, and children from playing in the area.

e Do not store the Harvester or fuel containers
close to heating appliances with an open flame,
such as a water heater with a pilot light.

Safe Service Procedures

CAUTION
Do not service the harvester when it is moving or the
engine is running. Failure to follow this warning could
result in minor injury as moving parts can crush.

e If servicing a four wheel drive machine, when
necessary raise front and rear wheels off the
ground. This is to prevent the machine being
pulled of the jack stands if power is applied to
the wheels.

e Tighten the wheel lug nuts to the correct torque
as specified in specifications section, page 6-13.

o Refit all safety guards and shields that may
have been removed during service.

Tire Service

WARNING
Do not operate the harvester if any of the tires are
badly worn or damaged. See Page 6-13 for tire
pressures

The front tires are loaded with liquid ballast, and are
extremely heavy. Exercise caution when
removing or replacing them. Use suitable tools,
equipment and hoists with adequate lift capacity.
Only qualified and experienced personnel must
service the wheel assemblies.

SAFETY

CAUTION
Operating the machine with loose wheel lug nuts will
result in damage to, and require the replacement of,
wheel assembly components.

e Always maintain the correct tire pressures.
e Do not inflate tires above the recommended
operating pressure shown on the side wall.

DANGER
Never weld or heat a wheel/tire assembly. The heat
can cause increased air pressure and result in the
tire exploding. Explosive separation of tire and rim
components will result in serious injury or death

¢ When inflating tires use a clip-on chuck, and a
air hose that is long enough to allow you to
stand to one side of the wheel, not in front or
over it. Use a safety cage if one is available.

Handling Chemical Products

CAUTION
To prevent serious personal injury avoid direct exp-
osure to hazardous chemicals. Potential hazardous
chemicals include: fuels, lubricants, coolants, paints
and adhesives.

Material Safety Data Sheets (MSDS)

Material Safety Data Sheets provide specific details on
chemical products that affect:

e Physical and personal health hazards.

e Safety procedures.

e Emergency response techniques

It is recommended that the MSDS data is checked
before a job is started that involves a hazardous
chemical. This informs of the possible risks and the
safest way to proceed. Follow carefully the recomm-
endations.

Proper Waste Disposal

e Improper disposal of waste material is harmful
to the environment. Some potentially harmful
products used on machines are: oil, fuel, filters
coolant, brake fluid, and batteries.

e Use leak proof containers when draining fluids.
Do not use food or beverage containers that
someone may mistakenly drink from.

e Do not pour waste fluids onto the ground, down
a drain or into any natural water source.

e Air conditioning refrigerants are harmful to the
atmosphere. Government regulations may
require a certified technician to service and
properly recover and recycle refrigerants.
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o Before disposing of waste material, enquire at your local environmental or recycling facility
for instructions on proper waste disposal.

Welding on Painted Areas

A CAUTION

Hazardous fumes are generated when paint is heated when welding, soldering, or using a torch.
The use of an approved respirator is recommended when welding, sanding or grinding on painted
areas to avoid the inhalation of fumes or dust.

e Itis recommended that paint be removed a minimum of 4 inches (100mm) from around
the area to be affected by heating.

e If solvent or stripper is used, wash them off with soapy water before doing any welding.
Remove any stripper or solvent containers and other flammable material from the area.
Allow a minimum of 15 minutes for fumes to disperse before welding.

¢ Do not use chlorinated solvent in areas where welding will be done. Do all work in an area
that is well ventilated to allow fumes and/or dust to disperse.

A CAUTION

Do not weld, solder or use a torch close to pressurized fluid lines, that may cause them to burst.
Flammable spray can be generated by burst fluid lines resulting in severe burn injury to
yourself and bystanders.

Fuel Tank and Fuel Gauge.

Fuel Tank. Fuel Gauge.
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To move the machine with no engine power:

If the engine cannot be started, and it is necessary that the machine has to be moved, follow the procedure
below.

e Jack-up the conveyor frame at ‘A’, sufficient to allow the
cutter blades 'B’ to be removed.

e To prevent the conveyor frame from dropping while
removing the cutter blades, place a suitable support
under the front ground roller ‘C’.

¢ Remove the cutter blades ‘B’.

e Remove the roller support and lower the conveyor to
place the Front Roller ‘C’ on the ground.

Release the Torque Hub Brakes on all wheels:
¢ Remove the Bolts ‘A’ securing the ‘Top Hat’ Plate.
e Reverse the ‘Top Hat’' Plate and replace the bolts.

- A WARNING

The machine can now be towed to another location.

Extreme caution must be exercised. It will not be possible to
steer or apply brakes during this operation.

Do not move the machine onto an incline as it may
‘run-away’.

If the problem with the engine is investigated and not
resolved then a call to your Caterpillar Engine service
representative is necessary.

If the problem cannot be resolved ‘on site’ and is such that
the engine has to be repaired at a Caterpillar Service Center,
it is recommended that the main conveyor is removed from
the machine to enable easier transportation.

To remove the Main Conveyor:

Position a fork lift under the rear end of the conveyor frame, or
use slings, to support it when it is disconnected from the
main frame.

IMPORTANT
To prevent loss of function calibration when disconnecting
the sensor cables: Turn the ignition ‘ON’; Switch the system
power ‘ON’; Go to System Screen ‘select’; Select ‘Set-Up’;
Activate ‘Shipping Mode’. (See Section 5).

Switch off system power and ignition.
Turn battery isolator switch ‘OFF’.(See P1-11).
e Disconnect the hydraulic fittings at the bulkhead ‘A’,
and ‘B’ at the Roll Eject motor.
Plug and cap all hydraulic fittings.
¢ Remove the Conveyor Drive Chain ‘C’.
¢ Remove the Bearing Bolts ‘D’, both sides of the frame.
e Unplug the cables ‘E’ from the: Cut-off, Slab End,
Tooth Count , Auto-Steer and Down Pressure Sensors.
e Remove the three Soc.Hd cap screws ‘G’, and remove
Outer Tracking Rod ‘F'.
e Carefully lift the conveyor clear of the main frame.

The machine can then be ‘winched’ onto a flatbed.
Using the four tie-down rings, (see page 1-11), chain down
the machine and block the wheels.
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SAFETY

Standard Rear View Camera.

The Rear View Camera is ‘ON’ at all times when the
engine is running.

Keep the camera lens clean to ensure a clear picture on
the rear view screen.

Optional Camera. Piling/Cavity Area.

The Optional Camera is located on the rear beam.
The camera can be adjusted to show the area that the
operator prefers.

Keep the lens clean to ensure a clear picture on the
rear view screen.

NOTE
If the camera is retro-fitted in the field, installation
instructions, included in the Kit, are also shown on
page 1-17.

Interior Rear View Screen.
The operator must pay particular attention to the screen

when reversing.
A CAUTION

To prevent possible personal injuries or damage:

The operator must be alert at all times to any persons
or obstructions that may be in the vicinity of the
machine.

Back-Up Alarm

The Back-Up Alarm * Warning Beeper’ sounds when
reverse is selected.

A CAUTION

The operator must be aware of the warning.
If it fails to sound, the problem must be resolved before
operating the machine.
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SAFETY

Convenient access panels at the front of the machine
allow for easy maintenance and service.

- A CAUTION

To prevent personal injury:

The Front Hood and Engine Access Cover must
be secured when raised, with the safety supports
provided - ‘A’ and 'B’.

IMPORTANT
To prevent overheating:
Check regularly, particularly in dusty conditions,
that the radiator and coolers are free of dust or
debris.

Battery Access.
To access the battery remove Panel.

Service and Maintenance Access.

Safe Transport.

Use the Tie-Down Rings when transporting the machine.

Rear Tie-Down Rings are located on the left and right
side of the frame ahead of the rear wheels.
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DECALS

/\ CAUTION

If the lamp is ‘ON’
DO NOT disconnect the battery

HIGH PRESSURE FLUID HAZARD
To prevent serious personal injury:

Visually check daily all hydraulic
lines, fittings, connections and
hoses for leaks.

D001-364.

,- . D001-364 DO NOT check for leaks with your
o we bare hands. High pressure oil can
U nder HOOd A CAUTION penetrate the s%in causing serious

personal injury. Use cardboard.

Relieve pressure in the hydraulic
system before doing any service

To protect the Electronic Controllers from damage :
Do not do any welding on the machine until :

o The Battery cables are disconnected.
A CAUTION « The Controllers are disconnected. or repair work.
mis Protect all body parts from high
To prevent damage to the Electronic Controllers : D001-249 pressure fluid.

Do not do any welding on the machine until the
Battery Isolator Switch is turned ‘OFF’

L D001-012 J
D001-012

USE HYDREX XV
HYDRAULIC OIL ONLY
CONSULT OPERATOR’S MANUAL
D001-358

/A\CAUTION

D0o1-261)

D001-261

D001-129

PUSH TO ACTIVATE
EMERGENCY STOP

When servicing to prevent
Serious injury or Death.
D001-129

EMERGENCY

® STOP

TO STOP. D001-128

D001-028 D0O01-054

Rear by Pallet Forks

/)\ CAUTION /\ CAUTION
HOT EXHAUST
Do not step on conveyor To avoid injury keep

at any time clear of exhaust pipes
and muffler.

D001-116
D001-053

CRUSHING HAZARD

Stay clear of moving parts
D001-054

0001-116

System under pressure.
Do not open cap

when hydraulic

system is hot. 006204

006204
KEEP CLEAR
#(© \ |oF convEYOR.
015900
015900
/1 CAUTION
E MERGENCY 3 ez s o
. ST O P CRUSHING HAZARD EOTOP AN oo
Stay clear of moving parts D001-099
PUSH 0001054
TO STOP D001-128 Nor—

DO001-128 D001-054

< / b L1
PUSH TO ACTIVATE

EMERGENCY STOP 009097
For Lubrication Procedures When servicing to prevent
Consult Operators Manual Serious injury or Death.
L D001-129
D001-129 Only used on EURO Cat 3.6 Engine

IMPORTANT

Remove Front Mud Guard Access
Cover to check Engine Oil.

D001-376

Front wheels only

IQUID FILLED

0001181

e D001-181
Under Hood
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D001-277

MEROUIER

- E4ooo-é4R

D001-279

D001-280

BROUWER

BROUWER¢ ROUWER 4000-24R
~ Do01-278

D001-278




SAFETY

OPTIONAL CAMERA INSTALLATION
Piling Cavity and Gripper Head area.

Fig.1

Place the Camera Mounting Bracket ‘A’ on the beam,
positioned to the operator’s preference.

Mark the location of two holes ‘B’.

Drill and tap the two holes to 10-32.

Fig.1

Fig.2

Put Blue Loctite on the threads and screw the two
Stand-offs into place.

Attach Camera to the Stand-Offs.(fasteners in Kit).
Feed the camera cable down to the removable panel
at the lower right side of the cab. (See Fig.3).

Fig.2

Fig.3

Remove the lower rear panel and drill a 13/16in. hole
in the center of the panel. Feed the camera cable
through the panel into the cab.

Put silicone sealant on the cable grommet and fit it
into the panel. Refit the panel.

Fig.3

Fig.4

Remove the two bolts 'C’ attaching the Cup-holder.
Pull the Closing Panel ‘D’ forward to remove it.
Remove Finishing Piece ‘E’, ( held in place with
Velcro).

Fig.4
Fig.5

Pull the Cable up from the lower panel, ( See Fig 3),
sufficient to connect it to the plug ‘F’ in the harness,
labeled ‘CAMERA 2’

Pug labeled ‘CAMERA 1’ is for the standard back-up
camera.

Fig.5
Replace the closing panel and finishing piece.
Re-attach the Cup-holder.
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SECTION 2
Cab Harvesting Controls

System Control Display (Controller ‘A’).
Console Controls.

System Power ‘ON-OFF’ Switch.

Emergency ‘E-STOPS’.

Auto-Steer Fine Adjust.

Control Handle. See page 2-02.

Cutter Speed and Conveyor Speed Control Switches.
Engine RPM.

E-STOP Switches.

Cab Switch Panel: Harvest/Road; Brake; and Reverse Lights Switches.

Control Handle. (Euro Spec see P2-05).

Console 8 Pad and Cab 20 Pad Controls. (Euro Spec see P2-05).

Cab Controls.

Road Lights. Work lights. Field Lights.

A/C Control.

Rear View Screen.

Washer /Wiper.

Radio. Refer to Section 8 — Owners Manual.

Steering Pedestal.
Ignition Switch.
Horn.
Engine ‘START’ Button.
Turn Indicators.
Brake/Inch/Clutch Pedal.
Pedestal Adjust.

Fuel Gauge.
Engine Information Center. (See Section 10).

Cab Controls — EURO SPEC. machines.

2-01

2-01

2-01
2-01
2-01
2-01
2-01
2-01
2-01

2-01

2-02

2-02

2-03

2-03
2-03
2-03
2-03
2-03

2-03
2-03
2-03
2-03
2-03
2-03

2-03

2-03
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CAB CONTROLS

o

1. System Display. Controller ‘A’.
See Section 3. for Operation.

Cutter Speed.

7. Engine RPM.
2. Emergency ‘STOP’ - Push to ‘STOP"’.
- Pull to ‘RESET". 8. 8-Pad Control Panel. See Page 2-02.
2a, 2b, 2c. ‘Outside’ E-STOPS.
9. 20 Pad Control Panel. See Page 2-02.
3. Conveyor Speed.
10. Brake/Clutch/Inch Pedal.
4. Control Handle. See page 2-02.
11. Switch Panel.
5. Auto Steer Fine Adjust.

1. Cab - System Display. Controller ‘A’.

SYS. POWER BRAKE REV.LIGHTS

Switch Panel.

20-Pad Control.

‘Outside’ E-STOPS.

Cab Console.
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CAB CONTROLS

Control Handle Operating Buttons & Trigger.
Auto Mode :

A.

B
C
D.
E.
F
G.
H.

NOTE 1. In ‘Roading’ Mode: ‘D’ will be High Speed ‘ON/OFF'.

Auto Steer. 'ON-OFF’

Head/Conveyor 'Up/Down’.

Flap Position ‘Up’. (Increase).
Eject — Bad Roll./Increased Engine RPM.**
Flap Position ‘Down’. (Decrease).

Conveyor ‘ON/OFF’.
Cutter. ‘ON-OFF".

Trigger - System ‘ON’/Roll Advance.

Trigger - System ‘OFF’.
* Conveyor ‘UP’ & Auto Mode ‘OFF - when in harvest mode.

2. For Euro-Spec machines refer to page 2-05.

Console Control - 8 Pad.

ONoukwNE

Depth of Cut ‘Decrease’.
Depth of Cut ‘Increase’.

Roll Size ‘Decrease’
Roll Size ‘Increase’.

Auto Drive Speed ‘Decrease’.

Auto Drive Speed ‘Increase’.
Hold/Release Pallet Unload.

Auto Drive ‘ON-OFF’ & Hold to Save Speed.

Cab Control - 20 Pad.

©COoNOOA~AWNE

10.

Arm Lift ‘UP’.

Arm Lift DOWN'..

Arm Reach ‘OUT’

Arm Reach ‘IN’.

Arm Slide ‘BACK'.

Arm Slide ‘FORWARD'.
Gripper Turn ‘CW’.
Gripper Turn ‘CCW'..
Multi Grip ‘ON/OFF'.
Single Grip ‘ON/OFF'.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Forks ‘UP".

Forks ‘DOWN'./**
Injector ‘UP".

Injector ‘DOWN".
Paddles ‘UP’.

Paddles ‘DOWN'.
Push Bar ‘FORWARD'.
Push Bar ‘REV'.
Squeeze ‘ON/OFF'.

Index Conveyor — ‘REV’.

** Stop Eject Conveyor (Auto Mode).

NOTE: For Euro Spec machines refer to page 2-05.

2-02

Control Handle

Console Control - 8 Pad

Cab Control - 20 Pad




CAB CONTROLS

1. Hazard Lights. 2. Road Lights. 3. Field Lights. 4. Work Lights.
5. A/C Controls. 6. Rear View Screen. 7. Cab O/Head Light .
8. Windshield Washer/Wiper. 9. Radio.(See Section 8. Owners Manual).

10. Switch Panel. (See page 2-01).

11. Ignition Switch. 12. Horn. 13. Turn Signals. 14. Engine ‘START".
15. Brake/Inch/Clutch. 16. Pedestal Adjust. 17. Engine Information Center =———>
18. Fuel Gauge.

‘EIC User Manual’. See Section 10
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CAB CONTROLS — EURO SPEC Machines

Control Handle Operating Buttons & Trigger.
Auto Mode :

Auto Steer. 'ON-OFF’

Head/Conveyor 'Up/Down’.

Flap Position ‘Up’. (Increase).

Eject —Bad Roll./Increased Engine RPM.**

Flap Position ‘Down’. (Decrease).

Conveyor ‘ON/OFF'.

)(_
—Io "Moo ow»

Cutter. ‘'ON-OFF'.

Trigger - System ‘ON’/Roll Advance.
Trigger - System ‘OFF".

*EURO SPEC machines when in 1.0mx1.2m stacking configuration.

Manual Mode: F. Shift position for: 1, 2, 4, 5, ‘ON/OFF’.
G. Mid Grip 3. ON/OFF'.

** Conveyor ‘UP’ & Auto Mode ‘OFF’ when in harvest mode.

NOTE: In ‘Roading’ Mode ‘D’ will be High Speed ‘ON/OFF’.

Cab Control - 20 Pad.

Control Handle

1. Arm Lift ‘UP". 11. Forks ‘UP’.

2. Arm Lift ' DOWN'. 12. Forks ‘DOWN’/ Stop Eject Conveyor (Auto Mode).
3. Arm Reach ‘OUT’ 13. Injector ‘UP".

4. Arm Reach ‘IN'. 14. Injector ‘DOWN'.

5. Arm Slide ‘BACK.. 15. Paddles ‘UP’.

6. Arm Slide ‘FORWARD’. 16. Paddles ‘DOWN'.

7. Gripper Turn ‘CW’. 17. Push Bar ‘FORWARD'.

8. Gripper Turn ‘CCW'. 18. Push Bar ‘REV’.

9. EURO SPEC. See below. 19. EURO SPEC. See below.

10. EURO SPEC. See below. 20. Index Conveyor — ‘REV'.

EURO SPEC Machines - 20 Pad Control.

9. When in1.2mx1.2m stacking configuration Multi Grip
2,3,4,5, ON/OFF.
When in 1.0m x 1.2m stacking configuration Multi Grip
2,4,5, ON/OFF.
10. When in 1.2m x 1.2m or 1.0mx1.2m stacking configuration
Single Grip ON/OFF.

19. Whenin 1.2m x 1.2m or 1.0m x 1.2m configuration
Sgeeze postion for 1, 2, 4, 5"ON/OFF.

Cab Control - 20 Pad
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OPERATION
SECTION 3.

Initial Set-Up and Adjustment:

Robotic Arm and Pallet Dispenser.

Main Conveyor.
4 Inch Feed Roller
Starter Tray
Starter Gate
Roll-Up Conveyor
Index Conveyor
Bad Roll Ejection
Roll Position

Robotic Arm.
Gripper Head

Pallet Injection.

Pallet Lift Forks. (See Pages 3-25/26).

Pallet Dispenser
Pallet Specification

Operating Instructions.

Harvest Main Screen — Functions.

Pre-operation Warm — Up procedure.
Recommended Harvesting Speed.

Driving.

Start Up

Screen Navigation.

Prepare machine to harvest.
Machine Adjustments.
Harvest Initializing.

Harvesting — Auto Mode System ON.

Machine Adjustments.
Harvesting Features.
Auto Drive System.
Operating Screens.
Main Operating Screen.
Pallet Injector Screen.
Arm Screen.
Conveyors Screen.
Cutter Screen.
Propel Screen.
Auto Steer Screen.
Set Up Screen.
Warm Up Screen.
Fault Screens.

Sod End Sensor — IR type. Calibration.
Sod End Sensor — Mechanical Type. Set up and adjustment.

Setting Positions. Arm Calibration. (Used when training Operator).

Pallet Weight Indicator — Option

3-03

3-03
3-04
3-04

3-05
3-06
3-07

3-08
3-08
3-08
3-09
3-09
3-10
3-11
3-11
3-12

3-12/13
3-13/14
3-14/15
3-15
3-16
3-16
3-16
3-17
3-17
3-17
3-18
3-18A

3-19/20/21

3-23/24






OPERATION

AWARNING
Safety Guards may have been removed for clarity.

Do not operate the Harvester if safety guards are
missing or damaged. To do so could result in serious
personal injury.

4-inch Feed Roller

Roller ‘A’ helps in feeding the sod into the Starter Gate.
It should be kept free of grass and mud.

It is driven by the Mid-ldler Sprocket Shaft..

To adjust the Roller:

e Place a piece of sod under the Roller. With the
Roller resting on the sod, adjust the Bump Stops
‘B’ to allow 1/8 inch clearance between the Bump
Stops and the Frame.
For weak, or thin turf, requiring less roller pressure,
adjust the Bump Stops ‘down’, onto the frame
raising the Roller to reduce pressure on the turf.

Starter Tray
When the end of a slab of sod ‘C’ passes under Sensor
'D’, ( see note), it signals the computer to :
e count the number of teeth, (‘tooth count’), that the
operator has pre-set
e ‘stop’ the Roll Eject Mat, (that ejects the scrap roll
onto the Scrap Conveyor as the Index Conveyor
moves back).

NOTE: Refer to page 3-18 for sensor calibration.
If the unit has a mechanical sod end sensor installed,
see page 3-18A for set-up and adjustment

Starter Tray Bars ‘E’, behind the Starter Gates ‘F’, have
Pins 'G’ that protrude 1/4 in. below the Bar.
The pins grip the turf as it starts to ‘roll-up’.
If the turf passes through, but does not ‘roll-up’, tap
the pins ‘IN’ until they protrude 1/2 to 5/8 in.
The pins wear with use and must be adjusted or re-
placed as required.
In tender sod the pins may hold the underside of the
sod too long, causing a loose roll, incorrect roll flap
position, partially rolled or ‘incomplete’ rolls, in this
case the pins should be ‘raised'.
Trial will determine the best pin positions.
e Maintain 4 to 6 inches between the sod pieces
e Do not allow dirt to build up on the Conveyor,
it will cause the Starter Gate to open early.

Double Starter Gates.

The Starter Gates ‘F’ must be positioned approximately
1/8 inch clear of the Conveyor Mat, measure at the join
‘splice’ in the Mat, ie. its thickest point.

Gate clearances are set with the adjustable straps ‘H’. The
Gate must not touch the mat.

The Starter Gate Stops ‘J’, prevent the bottom edge of the
Gates lifting higher than the top face of the Bars 'E’.

Main Conveyor —Set-up and adjustments.

—A WARNING

To prevent possible serious injury : No one should step
on the conveyor, or attempt to free any jammed turf rolls or
debris, while the engine is running.
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OPERATION

Roll-Up Conveyor

The Roll-Up Conveyor ‘A’ continues the Roll-Up action after
the Roll has passed through the Starter Trays ‘B’.

Adjust the Hanger Chain ‘C’ to allow 2 to 2 ¥ inches
clearance between the bottom of the Roll-Up Frame ‘D’

and the upper Starter Tray ‘B’.

Index Conveyor

The Index Conveyor ‘E’ is synchronized to the Main
Conveyor, Robotic Arm and Bad Roll ‘Ejection’ Cylinder ‘H’.
When a Roll is ready to be transferred to the Index Conv-
eyor, the Index Conveyor automatically rolls back ‘one
position’, to accept the completed roll.

Bad Roll Ejection.

To ‘eject’ a bad roll of sod, the Roll Eject mat starts and the
Idler End Assembly ‘F’ is pulled back on Guide Rods ‘G’ by
Cylinder ‘H’, allowing the reject roll to drop onto the ground.
To activate the Roll Ejection refer to the Controls Section,
page 2-02.

AWARNING

Do not attempt to clear jammed rolls or debris while the
machine is running. Keep all bystanders well

clear of the Index Conveyor, Gripper Head and Pallet
Injection area. Failure to do so could result in serious
injury or death.

Roll Position Sprockets.

IMPORTANT.
The Roll Position Sprockets are adjusted with the Lift Arms
Adjuster to ‘just’ hold the Roll. They must not ‘compress’ it.

The Roll Position Sprockets hold the sod roll as it is trans-
ferred to the Index Conveyor.
The sprockets automatically lift when a bad roll is ejected.

A CAUTION

To prevent possible personal injury:

If the Roll Position Arms are raised manually, to clear debris
or jammed rolls from the Index conveyor, ensure that the
Locking Pin 'K’ is pushed in and fully engaged against the
Lift Arm ‘L.

Roll Flap Position.

The position of the Roll Flap is set using the control buttons
on the Control Handle, (see page 2-02).

The sensing ‘teeth’ are on a Sprocket located at the right
rear of the Main Conveyor. (See page 5-08).

The Proximity Sensor senses and counts the teeth.
Increasing the ‘tooth count’ moves the Roll Flap ‘counter-
clockwise’.

Decreasing ‘tooth count’ moves the Roll Flap ‘clock-wise’.

Adjust the location of the Roll Position Sprockets to suit the
selected position of the Roll Flap.
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OPERATION

Robotic Arm and Gripper Head

The hydraulic functions of the Robotic Arm ‘A’ and Gripper
Head ‘B’ are controlled by a Controller in the Main
Control Box. See Section 5.

The Arm 7-Bank Arm Control Valves ‘C’, are located
ahead of the left rear wheel. See Section 4. P4-09/10.

The relevant Controller provides positioning co-ordinates for:
Robotic Arm - ‘Lift’

o - ‘Reach’

o - ‘Slide’

e Gripper Head - ‘Rotation’

The Robotic Arm ‘A’, responding to Controller signals,
picks up and transfers the rolls from the Index Conveyor ‘D’,
to the Pallet.

The Controller also controls :
e the multi-grip, single-grip and ‘squeeze’ functions
of the Gripper Fingers ‘E’.

Cab Control Handle.
For operating functions e.g. Auto-Steer ; Conveyor ; Flap
Position, Cutter Head; etc...See pages 3-10/11.

Pallet Lift Forks.

There are two Proximity Sensors that sense the
programmed positions of the Lift Forks Mast.

e Mast ‘HEIGHT' Sensor ‘F'.
¢ Mast ‘BOTTOM’ Sensor ‘G’.

The Pallet Forks lower automatically, as layers of sod are
added to the pallet.

When stacking is complete the loaded pallet is lowered to
the ground.

The forks then return to the ‘MID’ position of the Pallet
Injector- ready for a new pallet.

See following page for Pallet Injector.

NOTE
Sensor ‘H’ is the antenna for the optional GSM
Remote System.
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OPERATION
Pallet Dispenser.

A DANGER

Keep all bystanders clear. Do not allow anyone to
enter between the Pallet Dispenser and the Harvester.
To do so could result in serious injury or death.

NOTE
A Pallet Weight Indicator is available as an option.
This option allows the operator to check the weight

of each pallet. The correct truck/trailer weight is
necessary when the unit is passing through highway
weight checking stations. See Pages 3-25/26.

Operating Position
The Pallet Dispenser holds up to 15 pallets for transfer
to the Pallet Lift Forks.

Insertion of the first pallet is controlled by the operator with
‘inputs’ on the cab control handle

Thereafter pallet insertion is automatic.

(See Controls Section page 2-02).

Pallets ‘B’ are inserted with Push Bars ‘C’ that are attached
to hydraulically driven Chains ‘D’.

Push Bar operation is controlied by Proximity Sensors
through Multi Port block ‘C5’ to a Controller (D), in the main
Electrical Control Box.

Pallet Lift/Drop Paddles.

The Lift/Drop Paddles ‘E’ are operated by Cylinder ‘F’, with
Linkage ‘G’ to the front paddles.
Pallet Dispenser height is controlled by two-stage Cylinders ‘H’.

A WARNING

The Pallet Dispenser will lower automatically when the
machine is in ‘Road’ Mode and exceeds 8 kph. (5mph).

If the operator observes that this does not occur — check that
the Pallet Dispenser ‘High', ‘Mid’, and ‘Bottom’ Proxy Sensors
are functioning, and that there is no dirt or debris between the
sensors and their targets. If after these checks the Dispenser
does not lower a service call is necessary.

Pallet Specifications
Standard Pallet.

IMPORTANT
To ensure proper operation of the Pallet Dispenser,
pallets must conform to the dimensions shown.
They must be in good condition, with no loose or
damaged boards.

Pallets must be able to support 4000 Ibs. . Standard Pallet Specifications
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OPERATION

Harvest ‘Power-Up’ Screen.

Press 1. To go ‘READY’ SYS Auto Mode ‘ON’
Ready ‘RED’ = Not ‘READY’

\ \/ Ready ‘GREEN’ = ‘READY’.

/

Harvest Main Screen.

1. Pallet ‘HOLD'. 2. Seat Switch 3. Machine Mode. 4. Control Handle ‘NEUTRAL'. 5. Auto Drive.

6. Low Hyd. Oil Level. 7.'FAULT’. 8. ‘'WARNING’. 9. Arm Lift Press’. ‘ON’. 10. High Speed. 11. Park Brake.
12. High Hydraulic Oil Temp’. 13. E-STOP Switch. 14. Low Voltage. 15.Pump (P1) Charge Pressure Filter.
16. Conveyor Down Pressure Status. 17. Conveyor ‘DOWN’ PROX.

Screen Buttons —Typical for all screens.
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OPERATION

Pre-operation Warm-Up procedure.

IMPORTANT
Before operating the machine for harvesting it is important
that the Hydraulic Oil is brought up to operating temper-
ature. If the ambient temperature is below 75 deg.F (24 C).
proceed as follows:

A DANGER
When carrying out the following procedures all bystanders
MUST BE KEPT CLEAR of the machine. Failure to observe
this precaution could result in serious injury or death.

Fig.1

To start the Engine:

IMPORTANT
Always start the engine with the System Power 'OFF’. ! Pos on Pallet: 17117  py.y oy
Index Count: 8/8 TDtaIRnlIanunt-:::i:rs
Roll Size: 0.0 mn
. " " Flap Position: 0
e Turn the ignition key to ‘start’ position. Press the ‘ - 0 p[EAUTOSTEEROFFE]
Horn Button to initiate ‘Valid Engine Data’ on the Diag- E e e ceit

nostic Display. Fig1.
Wait until the engine data is fully loaded then:

e Press and ‘hold’ the Start Button until the engine has
started. Allow the hydraulic pumps to operate and
circulate the oil in the system. Use the Engine RPM
Control to set engine speed. (See page 2-01).

e Switch the System Power ‘ON’.
e Fig.2. Press Pad 2 to bring up ‘Select Screen’

e Fig.3. Scroll with Arrows ‘A’-'‘B’ to Select ‘Warm-Up’.
Press Pad ‘C’ - ‘OK’, to bring up ‘Warm-Up’ screen.

e Press Button ‘1’ to put machine in ‘Ready’ mode.
e Fig.4. Press Button ‘B’ to run the Warm Up System

until the normal operating temperature is indicated on
the temperature ‘read-out’ on the Control Panel Screen.

A CAUTION
To prevent damage to the Cut—off mechanism the Cut—off
must only be operated when the machine is harvesting.

The above procedure will:

e Ensure that the machine will function efficiently, with
the hydraulic oil at operating temperature.

e Prevent possible damage to components due to cold
hydraulic oil.

¢ Will indicate that the machine is properly ‘set-up’
and ready to operate.

o Enable a check to be made for oil leaks.

Fig.4
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A CAUTION —
The operator must read the Operator’'s Manual
thoroughly, to familiarize himself with the safe
operation of the controls and the machine.

Recommended Harvesting Speed.

With the Control Handle ‘A’ in the ‘NEUTRAL' position, and
no pressure on the Brake/Inch/Clutch Pedal ‘B’

e Turn Ignition Key ‘C’ to the ‘ON’ position.
e Press Horn Button — to validate engine data.
See page 3-06
Engine will not start if this is not done.
e Press Engine ‘Start’ Button ‘D’ until the engine is
running, then release.
Do not start the engine with system power ‘ON’.

e Turn System Power ‘ON’. Switch ‘E’.

e Goto ‘Start Up’ Screen on Display (See previous
page). Follow the warm up procedure.

e Ensure that Switch ‘F’ is in ‘HARVEST' mode.

e Using Control ‘G’, increase the engine to maximum
RPM.

e The following pages show the operating sequences
and optimum settings for harvesting.

NOTE
The Control Handle ‘A’ sets the Ground speed and the
direction of travel.

Cutter Blade.

To reduce ‘shock loads’ to the Cutter Motor, when starting
to harvest, the Cutter Blade should be started before the
Cutter Head is lowered to the ground.

Cutter Blade - Speed Setting ‘H’.

Initially, for best results, start cutting at maximum speed and
work back to the lowest speed that gives the best results.
Lower cutter speed results in less vibration.

The ground speed may have to be reduce when
harvesting in rough or stony ground to avoid possible
damage to the cutting components.

Main Conveyor Speed ‘J’.

The Main Conveyor speed should be adjusted to provide
a space of four to six inches between the sod pieces as
they travel up the conveyor.

If the Space between the sod pieces is less than four
inches the electronic sensor may not ‘detect’ the end of
the sod piece.

OPERATION

NOTE
It may be necessary to adjust the Main Conveyor speed
as the hydraulic oil reaches full operating temperature.

When setting the Main Conveyor Speed, operate in
in the engine RPM that will be used when harvesting.

To maintain proper spacing between the sod pieces on
the conveyor, keep a constant travel speed.
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OPERATION

NOTE
Refer to the Section 2 for the Controls Functions.

A\ cauTion
Before starting to cut the field, ensure that all by-
standers are clear of the area, and that there are
no foreign objects or obstacles that may possibly
cause an accident.

Start the engine and follow the warm up procedure,
see page 3-01.

e On Cab Switch Panel (page 3-07) turn System
Power to ‘ON’. This will ‘enable’ the harvester
functions, except : Travel, Depth of Cut and
Cutter Head Position.

e  Ensure the Park Brake is switched ‘OFF'.

See Switch ‘K’ on Switch Panel — page 3-07.
¢ Increase the engine RPM to the desired speed.
(page 3-07).

CAUTION
Do not drive the machine at Low Engine Idle,
component damage will occur.

With the Mode Switch in ‘Harvest Mode’ (page 3-07), the
engine speed is limited to 1800 RPM. ( Harvest Speed).
In ‘Road Mode’ the engine speed is limited to 2200 RPM
and allows maximum speed for transport.

For Auto Drive ‘increase’/decrease’ see the 8-Pad
Console Control on page 2-02.

NOTE
The Control Handle must be in the ‘NEUTRAL’
position to turn the high speed mode ‘OFF'.

e Raise the Cutting Head and Conveyor with
Button ‘B’ on Control Handle. See page 2-02.

e The Control Handle controls the machines
direction and ground speed. Increasing the
forward direction increases the ground speed.
Returned to neutral will stop the machine.

If the Control Handle does not respond initially,
return it to neutral to re-set it.

e The ground speed can be proportionately
decreased by pressing the Brake/Clutch/Inch
Pedal without moving the Control Handle.
Releasing the foot pedal will return the machine
to the control handle speed setting.

—A CAUTION

Fully depressing the foot pedal will ‘'STOP’ the machine
immediately.

If driving the machine prolonged distances or on rough
terrain, the Pallet Dispenser should be fully lowered and
the Arm supported on the index conveyor with turf rolls
under the Gripper Head. (To move the Dispenser and
Arm to these positions see 20-Pad Control. Page 2-02).
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When stopped and leaving the cab it is recommended
that the Cutter Head and the Conveyor are lowered to the
ground.

Screen Navigation.

To navigate through the available screens:

e Select the ‘Screen Select’ Pop-Up Menu on the
Harvest Screen, see page3-05, by pressing
Button 2.

e Using the ‘UP-Down’ Arrow Buttons scroll
through the available screens. See below.

e Press the ‘OK’ Button to go to the selected
screen.

e Pressthe ‘ESC’ Button to exit a screen, return to
‘Harvest Screen’ or exit a ‘Pop-Up’ Menu.

Display Button Functions.

e To scroll ‘Up or Down’ or to enter sub-screens
use the ‘UP’ or ‘Down’ buttons.

e To Increase or Decrease a value or setting, use
the ‘Right’ and ‘Left’ arrows buttons.

o To Exit press ‘ESC’ button.

Harvesting.

Preparing Machine to Harvest.

Inserting Pallet onto Forks.

e Place machine into Harvest Mode.

e Position Count on Pallet must be’'0’.
To change the count, if not at ‘0’ :
from Harvest Main Screen enter the ‘Stack
Select’ Pop-Up Menu by pressing Button ‘3’
Scroll down using ‘DOWN’ Arrow Button to
Position Count, and adjust to ‘0". (Or select
Empty Pallet. See P3-05).
Decrease using left Arrow Button.

Cont...P3-09



HARVESTING. ...cont

e Machine must be in ‘READY’ state.
Increase engine RPM, then from the Harvest
Screen press display Button ‘1. Machine will
now position/move components to their Home/
Ready positions and enter its 'READY’ state.
e Press and hold display Button ‘4’, from Harvest
Screen, to insert pallet onto Forks. Release
Button once sequence has started.

Machine Adjustments.

e Ensure the ‘Position’ and ‘Index Counts’ on the display
match the machines current counts.
e To change the ‘Position’ and ‘Index Counts’ enter the

‘STACK SELECT’ Pop-Up Menu by pressing Button ‘3'.

Scroll ‘UP’ or ‘DOWN’ using the ‘UP’ —'DOWN arrows
buttons, to ‘Position’ or ‘Index Count ‘and adjust to
correct value, or press Button 7.
To Increase — press right arrow button.

Decrease — press left arrow button.

Harvest Initializing.
Aligning Machine to Cut Line.

e Lower the Conveyor , Pad ‘A’, until the Conveyor
‘DOWN’ Position Indicator on the display is 'ON’,
keeping the Cutter Head off the ground.

e Turn the Auto Steer ‘ON’, Button ‘B’. When the Auto
Steer Ski is adjacent to the Cut Line continue driving
forward until the Cutter Head Blade is in the desired
position.

NOTE

The Auto Steer will not turn ‘ON’ if the Conveyor
‘DOWN'’ position Indicator is ‘OFF’.
Press Button ‘B’ to toggle the Auto Steer ‘ON-OFF’.

Use Pad ‘A’ on Control Handle to raise the Conveyor/
Cutter Head.

OPERATION
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Harvesting (Auto Mode System ‘ON’).

Set engine RPM to maximum (1800).

Harvesting must be done at max RPM.

When in the ‘READY’ State, push the Control Handle
Trigger Switch ‘UP’ and hold until the system is ‘ON’
(Auto Mode). The cab display will indicate that the system
is ‘ON’. The Cutter Head and Conveyor will then start

to operate.

Adjust the Cutter and Conveyor speeds with the control
knobs on the Control Panel.

Lower the Conveyor and the Cutter Head to the ground

by pressing and holding Pad ‘A’ on Control Handle

until the Head Down Pressure Indicator on the display

is ‘ON'. (See below).

NOTE

When the Cutter Head is lifted the acquired/measured
Cut Length is ‘RESET".

Move the Control Handle ‘FORWARD'’ to the desired
harvesting speed.

NOTE
Pushing the Control Handle Trigger Switch ‘UP’ with the
System ‘ON’ (Auto Mode), will index the Index Conveyor
one position.

Pulling the Trigger Switch ‘DOWN’ will stop the Auto Mode.
The System is now ‘OFF’ and the Cutter Head and Con-
veyor will stop.

The Arm will also stop regardless of its position so, if poss-
ible, turn the System ‘OFF’ when the Arm is over the Index
Conveyor (machine counts stacked position when the Arm
Returns ‘HOME’) at its Home position.

NOTE
Turning the System ‘OFF’ will not stop the machine from
driving, so it is recommended, if possible, to ‘STOP’ the
machine first, and process any turf on the conveyor before
turning the System ‘OFF".

To return to Harvesting — if the System is turned ‘OFF'.
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Set engine at Max RPM. (1800 RPM).

Return to ‘READY’ State with Display Button ‘1'.(page 3-12).
Push Trigger Switch ‘UP and hold until System is ‘ON’.
Press and hold Control Handle Pad ‘A’ until the Head

Down Pressure Indicator on the Display is ‘ON’. Do not

Lift Cutting Head, as it will reset the saved cut length,

unless machine repositioning is required.

Move the Control Handle ‘FORWARD' to the desired
harvesting ground speed.



Harvesting Adjustments.

Initially it is recommended to cut a few rolls of turf and then
make the following adjustments:

Stop the machines travel. Stop the Cutter Head with
Control Handle Button ‘G’, and if required stop the
Conveyor - Button ‘F’.

(**Some, if not all adjustments, may require more

harvesting before adjustments can be made).

Fig.3.Cut Depth : Increase- Pad 2.Decrease—Pad 1.
Fig.3.Roll Dia.: Increase — Pad 4. Decrease—Pad 3.
Fig.2.Flap Position: Increase/Up — Button ‘C’.
Decrease/Down — Button ‘E’.

* Head '‘DOWN'’ Pressure — Display Button’8’ then
Right Arrow to Increase and Left Arrow to Decrease.
Cut Length, ** Index Conveyor Advance Count,
**Bad Roll Flap Correction, and ** Bad Roll Open
Time ; are in the ‘Adjustments’ Pop-Up Menu, by
pressing Display Button'6’. Fig.1. (see page 3-13),
Scroll by using the display ‘UP/DOWN’ arrow
Buttons, Right to Increase, Left to Decrease.

It is recommended that a 4 to 6 inches gap is left between
the slabs on the conveyor.

Other Harvesting Features.
Pallet Unload ‘HOLD’ Mode:

While in the Harvesting Mode: Pressing the 8-Pad
Control - Pad ‘7’ will prevent a Full/Complete Pallet
to be unloaded, and a new pallet to be inserted onto
the forks.

Indicated on the Display when symbol is ‘ON’ solid.

Feature is used when the operator cannot unload Full Pallets
‘In-Line’ behind the harvester and has to unload the pallets
clear of the Harvest/Cut-line. i.e. when reversing out.

When in this mode and the symbol is indicated ‘ON’ solid:

Complete the Pallet. (Full Pallet).

Stop travel, with System ‘ON’- Auto Mode.( Machine
will automatically ‘STOP’. Reset the Control Handle
to ‘NEUTRAL'’ to regain control.

Lift the Cutter Head/Conveyor with Button ‘B’ on
Control Handle ( the Auto Steer will turn ‘OFF’
automatically. It can also be turned off with Button
‘A’ on Control Handle.

The Cutter Head will turn ‘OFF’ automatically.
(Control Handle Button ‘G’ will also turn it off). If
desired Turn Conveyor ‘OFF’ with Button ‘F'.

Drive machine to unloading position. Stop if ‘Stop to
Unload’ mode is ‘ON’. (See Pallet Injector section).
Press 8-Pad Control - Pad ‘7, to release the Full
Pallet Hold. The Full Pallet will unload to the ground.
‘Drive the machine forward to insert new pallet onto
the forks.

NOTE
The Pallet Dispenser Box will not return to its Home
position until there is one position on the pallet.

OPERATION

Fig.1 Cab Display. Controller 'A’.

Fig.2. Control Handle.

Fig.3. Console 8-Pad Control.

The operator can hold each pallet with Pad ‘7’ while
harvesting each pallet, or can enable the machine to
automatically hold every pallet. To do this:

Press and ‘HOLD’ Pad ‘7’ until the Display symbol
flashes, this indicates the Pallet ‘HOLD’ feature is
‘Pending’.

When the symbol is ‘ON’ (solid) the pallet will be held
until release to ‘unload’ by pressing Pad ‘7'.

To turn this mode ‘OFF’ press and ‘HOLD’ Pad ‘7'.
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Auto Drive System.

Two advantages to using this feature are:

e Machine will return to last Saved/Set Harvest Ground Speed.

e Machine will maintain Saved/Set Harvest Ground Speed
which would normally vary on grades in the field.

To Set/Save/Change Auto Drive Ground Speed:

e While in harvest (System ON/Auto Mode), at the desired
ground speed, press and Hold Pad ‘8’,(on 8-pad control).
The system will save the current ground speed and turn
the Auto Drive ‘ON’. (Indicated on Display).

e Toincrease speed ,with Auto Drive ‘ON’ press Pad ‘6'.

e To decrease speed press Pad ‘'5’. After changing speed
the system will save the new Auto Drive speed setting.

e Toturn the Auto Drive ‘OFF’, pull the Control Handle ‘A’
‘BACK’, or press Pad ‘8'.
e Toresume to the last Saved/Set speed, move the Control

Handle to approximately the same speed and press Pad ‘8’.

If Auto Drive has not turned on automatically it will now
be ‘ON’.
e Auto Drive will remain enabled but will not maintain
ground speed if the RPM Control ‘C’ is not at 100%, or if
the Foot Pedal ‘B’ is pressed.

Operation and Harvesting Modes(per Screen).

Harvest Main Screen.
e Button ‘1’ will send the machine main components to
their Home/Ready positions and enter its ‘READY’ state.
e Button ‘2’ opens ‘Select Screen’ Pop-Up Menu - to
navigate to required screens.
e Button ‘3’ opens ‘Stacking Items’ Pop-Up Menu to
adjust the following actions :

Empty Pallet: Pressing and holding the ‘OK’ Button will
reset the positions on the pallet to ‘0.

Roll Compression: Adjusting from ‘0’ to 100% - determines
how much the Arm compresses the rolls
on the pallet , per layer, while stacking.
Increasing from 0 % (1 layer) to
setting % (last layer), incrementally.

Index Count: Adjustment of Rolls on Index Conveyor.

Position Count:  Adjustment of Positions on Pallet.

Reset Pallet Counter: Press and Hold the ‘OK’ Button to reset

the current Pallet Count on the Display.

e Button ‘4’ — Press and hold to insert a Pallet onto the forks.

NOTE
Machine has to be in ‘READY’ State with Positions on
Pallet at ‘0’ (empty).

e Button ‘5’ - only enabled when the Arm is at ‘Home’ position
above Index Conveyor with the System ‘ON’ (Auto Mode).
Pressing and Holding Button ‘5’ completes the Pallet to
its maximum positions and is considered ‘FULL’.

3-12 cont....

Control Console.

Harvest Main Screen

Button 2.,

Button 3.



OPERATION

...cont

e Button’6’ opens ‘Adjustments’ Pop-Up Menu with
these options:

Index Advance Count: Adjust the value as the Index Conveyor
Indexes in comparison to the Flap Pos-
ition Value.

Bad Roll Flap Correction: Value to Skew the Flap Position of the

First Roll after a Bad Roll Ejection.

The lower the value , the lower the Flap

Position.

5 to 95%. The percent of time the Bad Roll

Section of the Index Conveyor remains

‘Open’, before it closes to catch the first roll

after a Bad Roll Ejection.

Front Roller Down %: The percent the Front (Conveyor) Roller

Pressure is above the Cutter Head Roller

Down Pressure.

Adjustment of the Ground Cut Length.

Bad Roll Open Time:

Cut Length:
Harvesting RPM: The maximum value the Engine Speed
will reach in Harvest Mode.
Recommended — 1800RPM.

Button ‘7’. Enables the adjustment of the current number of rolls on
Index Conveyor . Range is 0 to 8.

NOTE
At eight Rolls in Auto Mode, the Arm will pick up the rolls
on the Index Conveyor and stack them on the pallet.

Button ‘8’.  Enables the adjustment of the Cutter Head Roller Down

Pressure Range. 0 to 100%, pressing and holding the
Left Arrow Button (decrease) while at 0% will switch the
Down Pressure Mode to ‘FLOAT".

Pallet Injector Screen.

e Button ‘1’ will send the machines components to their
Home/Ready positions and enter its ‘Ready’ state.

e Button ‘2’ turns the ‘Pallet Box Down Override’ ON and
OFF. Typically used if the machine is ‘Stopped’ after
unloading a full pallet with the full pallet below the Pallet
Dispenser Box. When ‘ON'’ the pallet box will not go down
to its fully ‘Down’ and ‘Ready/Home’ position until one
position is placed on new pallet.

e Button ‘3’ will Empty/Clear the current position count on
the pallet and set it to ‘0’. This allows the operator to Empty
the pallet, go to the ‘Ready State’, and inject a New Pallet
in this Screen - Button'4’.

cont...

Main Harvesting Screen

Button 6.

Pallet Injector Screen

—  Note
Typically a ‘Green’ Box indicates that
an Input is ‘'ON’. ‘Red’ = ‘OFF".
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cont.
Pallet Injector Screen.

e Button ‘5’ will open the ‘Pallet Injector Settings’ Pop-
Up Menu with the available options:

Stop to Unload: ‘ON’ or ‘OFF".
e 'ON’- the machine has to be Stopped to Unload
a Full Pallet.
e 'OFF’ — The machine can be moving to unload a
Full Pallet.
Unload Ground Speed Control: ‘ON’ or ‘OFF’.
e ‘ON’ —the machine will automatically slow down to
the ‘Unload Ground Speed’ %, or automatically Stop if
‘Stop to Unload’ is ‘ON’ or ‘Unload Ground Speed’ %
is ‘0%’
e 'OFF’ —the machine will not automatically override
the ground speed to unload a full pallet. The operator
has control of the ground speed or stopping to unload.
Inject Fork Height:
e Position of Forks when injecting a new Pallet. (While
Harvesting).
Pallet Lift: ‘ON’ or ‘OFF’.
e ‘ON’— Paddles in Dispenser will lift the stack of pallets
above the bottom one when inserting a new pallet.
e ‘OFF - Paddles in Dispenser will not lift the stack of

Pallets above the bottom one when injecting a new pallet.

Tender Turf Mode:” ON’ or ‘OFF’:
e ‘ON’ —When the Unload Ground Speed control is 'ON’,
the Conveyor will slow down at the same percentage
as the Unload Ground Speed is set at when unloading a
full pallet.
‘OFF’: - The Conveyor will not slow down when unload-
ing a full pallet.
Insert Fork Height: Positions of Forks when injecting pallet
Manually. (Not Harvesting). See page 3-08.
Pallet Injector:
e ‘ON’ — Machine will insert a new pallet, after unloading a
full pallet.
e ‘OFF — Machine will unload the full pallet but will not
insert a new pallet.( i.e. if using palletless forks).

Button ‘6. Allows the operator to move the Pallet Dispenser
Function, Forks, and some of the Arm functions
manually using the 20-Pad Cab Control.

Button ‘7. Manually Opens the Piling Wall.

Button '8’. Manually Closes the Piling wall.

Arm Screen.

Button ‘1. Will send the machines components to their Home/
Ready positions and enter its ‘READY’ state.

Button ‘4’. Opens ‘Arm Calibration’ Screen. N/A with System ‘ON’.

Button ‘8. Allows the operator to move the Arm Functions,
Forks, and some of the Pallet Dispenser Functions
manually with the 20 Pad Cab Control.

P3-14

Pallet Injector Screen

Injector Settings

Arm Screen



Arm Calibration Screen.

NOTE

While in this screen the operator can move the Arm
Functions, Forks, and some of the Pallet Dispenser
Functions manually with the Cab 20-pad control.

(See page 3-14).

e With the ‘Position’ Selected (selected item
highlighted with green underline) use the Right and
Left Arrow buttons to select the position to modify.

e The ‘Up’ and ‘Down’ Arrows select which Position
or Co-ordinate to modify e.g. ‘X'

e Button ‘1. Loads the Arm’s actual position into

e Button ‘2’
e Button '3'.
e Button '4’.
e Button ‘5.
e Button ‘6.
e Button ‘7.
e Button ‘8.

the new Co-ordinates.

. Loads the Arm’s saved Co-ordinates
into the New Position.

Moves the Arm to the New or Saved
Co-ordinates, whichever is last loaded
into the New Position.

Saves the New Position value which-
ever was last loaded into New Position.
Enables the adjustment of the Maxi-
mum Arm Down Pressure Limit while
stacking on the current pallet config-
uration.

Opens the ‘Single Grip’ Pop-Up which
allows the operator to select when the
Arm picks up 4 or 5 rolls to be stacked
on the current pallet configuration.
Opens the ‘Squeeze’ Pop-Up which
allows the operator to select which
positions are to be ‘Squeezed’ on the
pallet.

Enables the adjustment of the Maxi-
Mum Positions allowed on the current
pallet configuration.

Conveyors Screen.

e Button ‘1’

e Button ‘3

. Will send the machines components to

their Home/Ready positions and enter
its ‘Ready’ state.

. Will manually ‘Open’ the Bad Roll Sec-

tion of the index Conveyor. Only avail-
when the System is ‘OFF’.(Auto Mode
'OFF’). Will ‘Close’ when machine
returns to ‘Ready’ state.

Arm Calibration Screen

Single Grip Menu Squeeze Menu

Conveyors Screen

OPERATION
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Cutter Screen.

e Button '1’. Will send the machine’'s components
to their Home/Ready positions and
enter its ‘Ready’ state.

Cutter Screen.
Propel Screen.

e Button’8’. Press and Hold to turn the Traction
Control ‘ON’ or ‘OFF"’.

NOTE
Traction control is ‘OFF’ in 'Road’ Mode.

Propel Screen.
Auto-Steer Screen.

e Button ‘4’. Allows the operator to adjust the ‘centre’
position of the front axle.

e Button ‘7’. Allows the operator to turn the Auto
Steer ‘ON’ or ‘OFF’ while the machine
is ‘Stopped’.

e Button ‘8. Enables the adjustment of the Auto
Steer 'Left’ and ‘Right’ Sensitivity ‘%’.
Pressing Button ‘8’ toggles between the
Left and Right adjustments.

When highlighted, adjustments are done
with the Left and Right Arrows Buttons.
Adjusting these values with the Fine Adjust

Control at the Neutral Position is recomm-
ended. Auto-Steer Screen.

i. Increased — Higher numbers
allow the Front Wheels to turn
more in that direction.

ii. Decreased — Lower numbers

restrict the Front Wheels Turn-
ing in that direction

Auto-Steer Fine Adjust Control.
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Set-Up Screen.

Button ‘2’. Allows the operator to Select the
Current Pallet Configuration by
using the Left and Right Arrow buttons.
Selection only allowed when the current
Positions on the Pallet are ‘0’

e Button ‘3'. Selects the Units displayed. Imperial or

Metric.

e Button ‘4’. Opens the Warm Up Screen.

e Button ‘5. Key- backlight adjustment.

e Button ‘6’. Press and Hold to Toggle between Service/

Shipping Mode - ‘ON’ or ‘OFF'.

Service/Shipping Mode:

I Must be ‘ON’. When disconnecting any sensors
for service or machine shipping purposes.

Il. ‘OFF’ Default. Normal operations. If 'OFF and
machine system power is ‘ON’, if there are any
sensors disconnected they will ‘Fault’ and Lose
Calibration Values, and will require recalibration .

e Button '7’. Opens the Strobe Light Menu which
allows the operator to have the Strobe
Lights ‘ON’ or ‘OFF’ during Harvest and
Transport Modes.

e Button ‘8. Enables the adjustment of Display Screen
Brightness —'0’ to ‘100%’. Pressing and
holding the Right Arrow Button will switch
the Brightness Control to Auto Mode.

Warm-Up Screen.

e Button ‘1’. Will send the machines components to their
Home/Ready positions and enter its
‘Ready’ state.

e Button ‘4’. Enables the adjustment of the Warm Up
time.

e Button ‘8. Press and Hold to turn the Warm Up Function
‘ON’ or ‘OFF".

Fault Screens.
There are two Fault Screens.

Page 1 of 2 Displays the Fault Status of the machines
Inputs and CAN Buses

Page 2 of 2 Displays the Fault Status of the machines
Outputs.

e Green Box = OK Status
e Red Box = Fault Active Status.
e Not Cal. = Component Not calibrated.

Set —Up Screen

Strobe Light Menu

Warm —-Up Screen

Faults Screen. lof 2

Faults Screen. 2of 2
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MAINTENANCE

Sod End Sensor — Calibration.
Field Installation.

Fig.1

‘A’ — Sensitivity Range Adjustment.
CW = Increase sensitivity.
CCW = Decrease sensitivity.

‘B’ — LED ‘GREEN'. Power ‘ON’.

‘C’ — LED ‘YELLOW:'. Target ‘In Range’.

This must be ‘ON’ only when sod is
passing under the Sensor.

FIG.2

Range adjustment may be required when a new
Sensor is installed, or to allow for any change in
sod thickness, particularly if the sod being cut is

very thin.

e Place a piece of 3/16 in. thick cardboard

under the Sensor to act as a target.

e Switch system power (harvesting mode),'ON'.

The ‘GREEN’ LED should light-up.

e The "YELLOW'’ LED will light-up when the

Target is detected.

e Remove the Target. The ‘YELLOW’ LED

should not be ‘ON'.

If the LED remains ‘ON’, carefully turn the
Range Adjuster CCW until the LED does

not light-up.

IMPORTANT

If, while the conveyor mat is running with no sod on it,
the "YELLOW'’ LED remains ‘ON’ or ‘flickers ‘ON-OFF’,
reduce the sensitivity until the LED remains ‘OFF’.
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FIG.1

FIG.2

IMPORTANT
To ensure optimum performance the Sensors External
Lens, (facing the target), should be cleaned regularly.
Also check the cable connection and sensor body
attaching screws for tightness.(Do not exceed 1.3Nm).
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Pallet Weight Indicator — Option

The correct truck/trailer weight is necessary when the unit
is passing through highway weight checking stations.

The Pallet Weight Indicator system shows the operator the
weight of sod on each pallet.

The pallet weight is shown on the cab display screens.
The operator can then record the pallet weights.

To initiate the system :

e Press the Pallet Hold Pad ‘A’ on the console control to
enable the Pallet Weight feature.

Note
Will only weigh the pallet when ‘HOLD’ is ‘ON’ and
the pallet is full.

e The Main Screen will indicate that the Pallet ‘HOLD’
Icon 'B’ is ‘ON’.

e The weight of the Pallet will be shown at ‘C’ on the
Main Screen.

e The Pallet Injector Screen also shows the pallet weight
at'D.

Release the Pallet ‘HOLD’ pad and continue to harvest the
the pallets of sod until the total weight of pallets required
have been cut.

IMPORTANT
While every effort is made to ensure accurate weight figures
some variation may occur. The operator should allow for 5%
in the total weight of the trailer load.
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INJECT
PALLET

Pos on Pallet:
Index Count:

K11 B

Control Console

0 / 64 :Rolls on Pallet
Pallet wieight: | | ADJUST

Roll Size: 7.3 in 2500 I Priew | SELECT I
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Pallet Weight Indicator — Option

When the Pallet Weight Indicator Option is installed it requires that Pressure Transducers are fitted as
shown below

The Pressure Transducers are wired to the Main Panel as shown.

Mast Cylinder

P Pressure Transducer
To Main Panel

Plug C30 S R\

/W
/‘\-\-\_‘/'\-/ A :
6-Bank PVG Valves{ || © "
s

""" To Main Panel
> A - Plug C30
Plug C30. In Main Panel. ‘ Brassiiie Tranadiic

Vi 3 [ﬁﬁ‘f #
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Hydraulic System.

The Hydraulic System is filled at the factory with PETRO-
CAN HYDREX XV - All Season Hydraulic Qil, a
premium performance, long life, anti~wear hydraulic fluid.

The Hydraulic Oil Tank contains approximately 120
gallons (imp) of hydraulic oil.

IMPORTANT

Use only recommended oils. Failure to do so will
result in damage to the hydraulic system

If HYDREX XV is not available, some compatible oils
are shown in the list opposite.

The Hydraulic Pumps: ‘P1’-Drive, ‘P2’-Conveyor/Pallet,
and ‘P3’ — Arm, are engine driven.

The Pump ‘P1’ supplies oil to the Drive Motors via the
Anti- Slip Valves. See Hydraulic Schematics. See P4-08
See P4-04 for pressure check/adjust of Drive Pump.

Pump ‘P2’ sends oil to the 8 and 6 Bank Control
Valves. See Hydraulic Schematics. See P4-06/07

Pump ‘P3’. Sends oil to the 7-Bank Control Valves for the
Arm. See Hydraulics Schematics. See P4-09.

Two sets of In-line Filters a Spin-On Filter for the Arm
and a Charge Pressure Filter on Pump ‘P1’, ensure the
hydraulic oil is kept free of contaminants.

See service procedures on pages 4-02.

IMPORTANT
In addition to the oil level ‘Sight Gauge’ a float will detect
low oil level, a warning will ‘flash’ on the cab display and
a ‘buzzer’ will sound. Stop operation immediately and
investigate for oil leaks.

Refer to Section six, page 6-13, for oil change
schedule.

The Oil Cooler Fan engages automatically when the oil
reaches a preset temperature, sensed by a sending unit
in the oil tank. Oil temperature is shown on the Cab
Display - Controller ‘A’. The Fan reverses periodically to
blow debris off the Cooler.

IMPORTANT
To prevent serious damage to the Hydraulic System do
not allow water, dirt, or contaminants to enter the system,
particularly if working on the hydraulic tank.

When working on/repairing hydraulic components
thoroughly clean around the area to be worked on.

Cap and plug all broken connections.

NOTE
To empty the Hydraulic Oil Tank it is recommended
that a suction pump is used to remove the oil through the
filler opening. Completely drain the tank by removing the
magnetic drain plug.

MAINTENANCE

Compatible hydraulic oils

Conoco Phillips ECOTERRA HV146.
This oil is highly recommended

These oils are also recommended.

Ambient temperature
0° F.to 90°F.
-18°C t032°C. -6°C.to 49° C.

20°F to120°F.

AMSOIL

HV1 46

HVJ 68

MOBIL/ESSO

UNIVIS N46

UNIVIS N68

See P4-15 - for rear oil tank filler access.
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HYDRAULIC SYSTEM

Inline Filters.

Inline Filters are located to the rear of the Hydraulic Pumps,
and also on the front bulkhead.

The filters have a Service Indicator that ‘pops-up’

when the filters need replacing. It is important that

the operator checks the indicator at regular intervals.

The service instructions are shown on the filter.
Replace all oil lost during filter change.

IMPORTANT
Keep the Service Indicator area clean so that it

is visible to the operator.

Dispose of used hydraulic oil properly . Do not re-use
hydraulic oil.

NOTE
To access the front Filters remove the bulkhead cover plate.

Charge Pressure Filter.

The Charge Pressure Filter is mounted on the Drive System
Pump (P1).

The Filter must be changed after the first 100 hours of oper-
ation.

IMPORTANT
It is imperative that the area around the filter is cleaned
before changing the filter to prevent any dirt from entering
the drive system.

Controller ‘A’ - Filter Change Indicator.

After the initial filter change, a ‘warning’ symbol indicates that
the filter pressure is at the point that the filter must be replaced.
See screen on P3-05 showing the indicator symbol (No.15).

IMPORTANT
Do not delay the filter replacement.

Arm.Spin-On Filter.
Located at rear, to right of mast.

It is important that the Service Indicator is checked
regularly.

If the indicator arrow moves into the ‘RED’ zone the filter
must be replaced.

Do not delay the filter replacement.

Refer to the instructions on the filter case for removal and
Installation.
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HYDRAULIC SYSTEM

Drive System — Torque Hubs.

IMPORTANT
It is important that the oil in the Torque Hubs is changed
after the first 50 hours of operation and then every
1000 hours.
EP150 OIL MUST BE USED

The following procedure is recommended :

Refer to IMPORTANT note at lower right of page.

A WARNING

Machine weights are: 16in.18641lbs (8455kg) .
18in.19141lIbs. (8682kg.)

Use a jack, and support stands, with the load capacity to

handle these weights.

Surface must be solid and stable, preferably concrete .

Front Wheels.
e Position the Jack at the center the front cross beam
and raise the front wheels clear of the ground.
e Position stands at each side under the cross beam.
Carefully lower the machine onto the stands.
Rear Wheels.
e Position the Jack under the side beam, in front of the
rear wheel. Raise the wheel clear of the ground.
e Position the stand under the side beam.
Carefully lower the machine onto the stand.
Repeat at opposite side.
To Drain the Oil.
Remove the bolts retaining the Plate (A). Reverse the Plate,
with the ‘top hat’ facing inwards, and bolt it back into place.
This releases the Hub Brake allowing the wheel to be turned.

NOTE
The oil should be drained after the machine has been
driven and the oil in the hubs is warm.

e Position the drain plug at the bottom. Loosen the fill
plug, to relieve any vacuum. Remove the drain plug.
Catch the oil in a suitable container.

e Remove both plugs. Clean any metallic particles
from the magnetic faces. Replace the Plugs.

e Turn the wheel to position the fill plug at the top
and the level/drain plug at 90 degrees to it.
Remove the Level Plug.

e Fill the Hub until clear oil exits the level hole.

e Replace the Level Plug

e Remove and reverse the Retaining Plate (A) to its
original position

e Jack up the machine and remove the stands.

The above procedure must be carried out on each Torque
Hub at the hours of operation specified .

Front Wheels.

Rear Wheels.

Torque Hub.

IMPORTANT
Refer to page 4-12 for recommended pro-
cedure required, at 1000 hrs of operation, to
check and re-torque the bolts attaching the
rear Torque Hubs to the main frame.
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HYDRAULIC SYSTEM

Drive System — Pressure test/adjust.

Fig.1

To facilitate easy and safe checking and adjusting of the Drive
System Pressure, a Test port is fitted on the Loop Flushing Valve.
If a Test Port is not installed on your machine it is recommended
that one be obtained from the factory, also the 1000 psi. Gauge,
Adaptor, and Hose.

The Test Port replaces a Plug on the Loop Flushing Valve.

ACAUTION

To ensure safe and efficient procedures the correct
equipment must be used. Failure to do so may result in
personal injury and/or equipment damage.

Two persons should carry out this procedure.
One in the operator’s seat, a second to attach the equip-
ment and adjust the pressure.

Loop Flushing Valve.
(Located under the inner engine cover).
Fig.2/3

e Remove the plug in the Valve and fit the Test Port.
Remove the Cap ‘A’.
e Attach the Gauge ‘B’ and Hose to the Test Port ‘C’.
e Set the Engine rpm to 1800.
With the machine ‘stationary’ the gauge reading should
be 350/375 psi.
¢ Engage the Drive ‘momentarily’.
The indicated pressure should decrease, to 20/30 psi.
lower than the stationary psi.
Pressure Adjustment.
Fig.4
Pressure is adjusted at the Relief Valve ‘D’ located on the top
side of the Drive Pump.

e Loosen the Locknut ‘E’.

e Using a 6mm Allen Key turn the Adjuster ‘F' CW to
increase pressure.

e Turn CCW to decrease pressure.
e Retighten the Locknut ‘E’.

e Remove the test equipment. Replace the cap on the
Test Port.
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HYDRAULIC SYSTEM

Main Components Layout
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HYDRAULIC SYSTEM




HYDRAULIC SYSTEM

Main Conveyor — Hydraulic Layout.

4-07












Decal - Pallet Dispenser manual controls.

The Pallet Dispenser PVG Control Valves are located
behind the left rear wheel.

The operating decal also indicates the control for the
oil cooler fan.

—A CAUTION

To prevent possible serious injuries when using
the manual controls on the PVG valves, ensure

that all bystanders are well clear of the machine.

Decal - Gripper Head manual controls.

The Gripper Head PVG Valves are located on the left
side behind the cab.

HYDRAULIC SYSTEM

Tank Top Return Connections.

A. Medium Pressure Filter (Arm Valve).
Hydraulic Oil Cooler - Return.

B. Front Bulkhead Filters — Arm Filter Return.

C. Case Drain — Arm Pump.

D. Case Drain — Aux. Pump.

E. From Oil Cooler

F. Valve Drain — Brake Release Motor — Min.

G. Valve Drain — Brake Release Motor — Max.

H. Anti-Spin Valve Drain — Rear.

I. Anti-Spin Valve Drain — Front.
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HYDRAULIC SYSTEM

Rear Torque Hubs.

IMPORTANT
Every 1000 hours of operation the rear Torque Hubs 5/8 Bolts, six
per hub, must be checked and tightened to 200 Ibs/ft .

This recommended procedure should be carried out
one side at a time, as shown.

To access the rear Torque Hubs:
e Disconnect the Piling Wall Cylinders ‘A’ and open the
piling walls.

e Check the tightness of each Bolt ‘B’, to 200 Ibs/ft.

e To ease access to the bottom two bolts, use a suitable
trolley jack to raise the machine.

A CAUTION

To prevent possible personal injury while tightening the
lower bolts with the machine raised, position a jack-stand
under the side beam as indicated.

e Close the piling walls and re-connect the cylinders.

NOTE
The front wheels and torque hubs are not subject to
the same high operating loads as the rear ones so
this procedure is not necessary.
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HYDRAULIC SYSTEM

Arm Gripper Head Hoses - Euro Specification.

For Euro-Spec machines two valve sections, 8 & 9, are added to the Arm PVG Valve Bank.

The four hoses from the valves 8 & 9,are routed through the 'power-trac’ unit ‘A,’ to bulkhead connections
‘B’, ‘C’ ‘D’ & ‘E’ on the Arm Carriage.

From the bulkhead the hoses connect to the gripper head.

Refer to schematics sheets 1 and 2.

Sheet 1. Gripper Head Hydraulic Diagram
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HYDRAULIC SYSTEM

Arm Gripper Head — Euro Specification.
Hydraulic Hoses. Sheet 2.

Inner Manifold

Outer Manifold )

Gripper Head. Euro-Spec. ,~'~ Inner and Outer Manifolds

Sheet 2 Bulkhead to Gripper Head
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Sheet 2. Gripper Head Hydraulic Diagram.
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MAINTENANCE

Hydraulic Oil Filler Cap and Oil Level Indicator.

The Hydraulic Oil Filler Cap and Oil Level Indicator will be located on the rear face of the
oil tank as shown below. The level indicator is located to the lower right of the filler cap.
A Flange Cap will be fitted at the previous location of the filler cap

Check if this change has been made on this machine.

Page 4-01 in the manual will show the front location of the filler cap and oil level indicator.
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SECTION 5

Proximity Sensors.

Battery Isolator Switch.

Glow Plug Control Box — Location.

Starter/Alt. Fuse location on engine block.

Main Electrical Control Box.

Controllers ‘B, ‘C’, ‘D’ and ‘E'.

Output Connections

Output Connections — Euro Specification Only.
Under Cab Service Panel - Fuses and Relays. .
Glow Plug Control Box — 50A fuse & Relay.
Cab Wiring Diagram.

Cab Display. Controller ‘A’.
Control Console — Underside.

Multi-Port Blocks — Cable Connections.
Multi Port Connector Blocks — Locations.
Proximity Sensors — Locations.

Drive Pump (P1). Forward/Reverse Solenoids.

PVG Control Valves — Plug Connections.(6, 7, & 8 Bank).

Shipping Mode - Disconnecting Conveyor Sensor Cables.

Service Panel / Cab / Main Electrical Control Box — Inter Connect.

Electrical Schematics:

Service Panel. Under Cab Mount.

Control Console.
Overhead Switches; Controller ‘A’(Cab Display); Fuel Gauge.

E —Stop, ECU Run Circuit.
Road, Signal, Work & Field Lights.

Main Elec. Panel to Cab Interconnect.

Control Panel CAN Bus.
Control Panel Ground and Power.

Camera & Reverse Alarm wiring detail.
Steering Column wiring detail.

ELECTRICAL SYSTEM

5-01
5-01
5-01
5-01
5-02
5-02
5-02
5-02A
5-03
5-03
5-04

5-05
5-05

5-06
5-07
5-08/5-09/5-10

5-11

5-11
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5-15
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5-16
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ELECTRICAL SYSTEM
Section 5

The design of the wiring system simplifies the tracing of electrical faults, and repair/replacement of cables.
‘“YELLOW’ cables, from the Electrical Control Box, are connected to Multi-Port Connector Blocks. See page 5-06.
A ‘GREEN Lamp on Multi-Port Connector Blocks indicate power from the Main Electrical Control Box. See page 5-05.

A ‘YELLOW Indicator Lamp, at each ‘port connection’, indicates signal power is ‘ON’ in the Cable connecting it to its
particular function.

Proximity Sensors.

The Proximity Sensors have Power ‘ON’ Indicator Lamps.
Indicator Lamps allow the power loss at any Sensor to be
quickly traced .

The threaded Connector Plugs are sealed, and designed
to be trouble free, but should be checked periodically for
tightness, and for moisture or corrosion in the Connectors.

IMPORTANT
o If a problem persists with the operation of the machine, due to electrical faults, it is recommended that
you contact your Brouwer Dealer, or the Factory Service Department.
e The diagnosis and/or repair of electrical problems that are beyond the scope of this manual, must
be done ONLY BY FACTORY TRAINED TECHNICIANS, using the proper diagnostic equipment.

Battery Isolator Switch. Glow Plug 50A. Fuse & Relay Box location.
A CAUTION The Fuse and Relay Box is

The Battery Isolator Switch MUST be ‘OFF’ before mounted on the engine

doing any welding procedures on the machine. cover support.

Failure to follow this instruction will result in serious See page 5-03 for inside

damage to the Electrical System Components. details.

Power to the box is taken
from the Starter/Alt’ fuse
connection , located on
engine block.

See below.

IMPORTANT
When the machine is left unattended, or is to
be stored for any period of time, the Battery
Isolator Switch should be ‘OFF’ and a lock
fitted to prevent unauthorized persons from
starting the engine.
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Main Electrical Control Box

The Euro Specification has additional
output connections at the back of the
main electrical control box.

These are identified as C28; C29; and
C30.

Plugs C28 and C29 are used and the

functions are identified in the figure below.

Plug Pin Connections

Refer to C28 and C29 to identify the
plug pin connections.

Euro-Specification

ELECTRICAL SYSTEM

Main Electrical Control Box

Euro Plug Pin Connections C28,C29.
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The Service Panel Tray ( Relays and Fuses), is
located under the cab, above the cab side step.

To access the Tray, release the Catches on each side
and slide it out.

The hinged lid is secured with a soft touch knob.
Rubber sealing prevents the entry of water and dust.

Interior details are shown below.

NOTE: Refer to Page 5-14 for schematic details.

ELECTRICAL SYSTEM

Under Cab Service Panel.

Glow Plug Control Box.
See P5-01 for location.

Fuse Blocks 1 & 2. Service Panel — Under Cab

Fuse Block 1: Keep Alive /Ign.Sw.10A. Reverse Lts.& Alarm10A. Road Lts.15A.

Field Lts.15A. Work Lts.-2.15A. Work Lts.-1.10A.

Fuse Block 2: Power Port Ign.15A. Wiper /Radio.15A. ECU Power.20A

Tail/Alt.Field.5A. Signals.10A. Starter.15A.

Relays : 3. Panel ‘OFF'.

O©oOo~NO O

. Reverse Lts.
. Right Signal
. Road Lts..

. Starter.

. ECU. Run.

. Panel ‘ON'.

10.
. Left Signal.
12.

Back-up Alarm.

Work Lts.-1.

14. Field Lts.
15. Ignition
16. Panel.
17. HVAC.

Relays:13. Work Lts.-2.

18. Fuse — HVAC.
19. Battery (+).
20. Panel Power.
21. Ground Post.
22. Connector
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ELECTRICALSYSTEM

Cab Wiring.

Cab Switch Plate

NOTE
See pages 14 to19
for electrical schematics.

[vc ] *CONVEYOROFFY | FF¥ |  Fulpaiet
Pos on Pallet: 17/17 .y, oopusce i
Index Count; 8/8 TotolRolle Count: 85515
Roll Size: 0.0 mm

Flap Position: 0

PITAITOSTER G|

- Index Count:
*x 0

0.0 vols:
41207 B LHesd @

Cab Display. Controller ‘A’.

20 Pad Control.

Brake/lnch/Clutch Pedal.

Under Cab

Service Panel. See page 5-03

To Main
Electrical

Panel.
Page 5-02

System Power
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System Controller ‘A’. Cab Display

If I'NO CAN BUS!! is displayed it indicates one of the following :

1.

e Loss of power to Controller No.4 (see P5-02).
Check the LED lamp on the Controller. If it is
‘ON’ the Controller may be faulty.

If the LED lamp is not ‘ON’, check the wiring to
the controller to restore power.

2.
o Loss of signal from the controller to the display.

If the above checks fail to restore functions, call your Dealer
or the factory Service Department.

Cab Display.

ELECTRICAL SYSTEM

Control Console.
Underside wiring.
1. Control Handle.
2. Auto-Steer Fine Adjust Potentiometer.
3. Cutter Speed Potentiometer.
4. Conveyor Speed Potentiometer.
5. E-STOP Switch.
6. 8 Button Key Pad Connection.

7. Engine RPM Control.

Control Console — Underside.

5-05



ELECTRICAL SYSTEM
Multiport Blocks.

The locations of the Multiport Blocks are show on the opposite page.

This page illustrates each cable connection from the Multiport Blocks to the operating function.

5-06

IMPORTANT
Do not direct jet of high pressure washer
at electrical components.
Keep all electrical connections clean and
tight

NOTE ——
ASV (Anti Spin Valve)
PPU (Pulse Pick-up)
Press (Pressure)
Pos. (Position)
Spare (Not used)
RL (Rear Left)
RR  (Rear Right)
FL.  (Front Left)
FR.  (Front Right)




ELECTRICAL SYSTEM

Multi-Port Connector Blocks.
NOTE: Refer to page 5-02 for details of the Multi Ports cable connections at Main Electrical Control Box.

Arm Multiport. Injector Multiport.
Left Rear Multiport. Conveyor Multiport.
Front Three Multiports. Rear Five Multiports

5-07



ELECTRICAL SYSTEM

Proximity Sensors

IMPORTANT
To prevent loss of signal from a Sensor it is imperative that a regular check is carried out to
ensure that no dirt/debris is allowed to build up on the face of the sensor or the sensor target.

If a Proximity Sensor, or the target component, is replaced it must be adjusted, where applicable,
to allow a gap between the face of the sensor and the target as indicated below.

1. Cut-Off - Sensor to Target 1/4in.to 3/8in. 2. Conveyor ‘DOWN’ - Sensor to Target 1/8 in. to 1/4in.
3. Slab End Sensor. See P3-18 for calibration. 4. Roll Flap (Tooth Count) Sensor to Target 1/8 in.max
5. Index Conv'.'CLEATS’ position Sensor to Target . 6. Mast ‘Height’ Sensor. No adjustment.

1/8 in. to 1/4in
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ELECTRICAL SYSTEM.
Proximity Sensors.

7. Pallet Disp’.‘Bottom’. Sensor to Target 1/8in.to1/4in. 8. Pallet Disp’."Mid.” Sensor to Target 1/8in to 1/4in.
9. Pallet Disp’.‘High’. Sensor to Target 1/8in.to1/4in. 10/11.Paddles'Up-Down’ Sensor to Target 1/8in. tol/4in.

12. Push Bar ‘Away’ Sensor to Target 1/4in. to 3/8in. 13. Push Bar ‘Home'. Sensor to Target 1/8in. tol1/4in.
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ELECTRICAL SYSTEM

Proximity Sensors.

14. Ski Angle Sensor. No adjustment. 15. Pallet ‘Clear’ Sensor (Cover removed). No adjustment
16. Arm Rail Sensor.No adjustment. 17. Forks ‘Bottom’. Sensor to Target 1/8in to 1/4in.
IMPORTANT

Check regularly that there is no dirt or debris on the face of
the sensors or between the sensors and their targets.

Do not direct high pressure water at any electrical components
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ELECTRICAL SYSTEM

Drive Pump (P1).
Forward — Reverse Solenoids.

The Displacement Solenoids change the internal operation
of the pump to enable Forward and Reverse selection.

Top Solenoid Connector Plug ‘A’ (Reverse), goes to J4 on

the front 4-Port Block.(C13).
See page 5-02 & 5-07.

Bottom Solenoid Connector Plug ‘B’ (Forward) goes to J2

on the front 4-Port Block.(C13).
See page 5-02 & 5-07.

Drive Pump Solenoids.

6-Bank PVG Control Valves.

oM wNE

Oil Cooler Hyd. Motor.
Pallet Dispenser Cylinder.
Paddles Lift Cylinder.
Pallet Inject Motor.

Wall Cylinders.

Mast Cylinder.

7-Bank PVG Valves.

Noog,rwbdE

Arm Motor.
Arm Lift Cylinder.
Arm Reach Cylinder.

Gripper Head — Rotate Cylinder.

Multi Grip Cylinder.
Single Grip Cylinder.
Squeeze Cylinder.

8 —Bank PVG Valves.

ONOUOA~WNE

Down Pressure Cylinder.
Main Conveyor Lift Cylinder.
Depth Cylinder.

Roll Eject Motor.

Cutter Motor.

Main Conveyor Motor.(A-Port Capped).

Cut-Off Motor.
Index Conveyor Motor.

6 - Bank PVG Valves.

7-Bank PVG Valves.

8 —Bank PVG Valves.
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ELECTRICAL SYSTEM

IMPORTANT
The following procedure must be followed to prevent the
loss of function calibration when disconnecting the Sensor
Cables on the conveyor for the : Cut-Off; Slab End; Tooth
Count; Auto-Steer and Down Pressure.

e Turn the Ignition ‘ON’.
e Switch the System Power ‘ON’.
e Go to System ‘SELECT’ Screen. PAD 2.

Cab Display — Controller ‘A’.

. Select ‘'SET-UP’ on Select Screen.

Select Screen

e Activate ‘'SHIPPING MODE’'. PAD 6.
e Disconnect the sensor cables.

e  Switch the System Power ‘OFF'.

e  Turn the ignition ‘OFF’.

When the sensor cables are reconnected, and the system
is reactivated, it will automatically return to the programmed
settings.

Activate Shipping Mode Screen.
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ELECTRICAL SYSTEM
Inter Connect.
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ELECTRICAL SYSTEM

Service Panel. Under Cab Mount.
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ELECTRICAL SYSTEM

Wiring Schematics.
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ELECTRICAL SYSTEM

Wiring Schematics.
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ELECTRICAL SYSTEM
Wiring Schematics.
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ELECTRICAL SYSTEM
Wiring Schematics.
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ELECTRICAL SYSTEM
Wiring Schematics
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MAINTENANCE

SECTION 6.

WARNING
Do not operate the machine if any safety guards are damaged or missing.
Some safety guards may have been removed for illustration purposes only.

Cutter Drive Belt Adjust/Replace. 6-01
Main Conveyor Mat. 6-02
Crown Roller. 6-02
Mat Tension Idler. 6-02
4 inch Roller Drive. 6-02
Conveyor Mat — Splices. 6-03
Conveyor Mat —Metal Clips. 6-03
Conveyor Mat Alignment. 6-04
Index Conveyor Mat. 6-05
Mat Sliders — Replace. 6-06
Mintex Metal Mats. 6-07
Cut-Off Length. 6-08
Cut-Off Blade. 6-08
Cut-Off Springs. 6-08
Pitch Angle Adjust. 6-09
Ground Roller to Cutter Blade Setting. 6-09
Ground Roller Adjust. 6-10
Depth of Cut — Manual Adjust. 6-10
Arm Drive Belt — Replace/Adjust Tension. 6-11
LUBRICATION

Recommended Lubrication Schedule. 6-12
Maintenance Procedures. 6-13
Steer Slewing Ring Lubrication. 6-14/15

Lubrication Points. 6-16/ 6-17 / 6-18






Cutter Drive Belt Adjustment.

When Correctly adjusted there should be % inch deflection
midway between the drive and driven pulleys.

Do not over tighten the belt, as this will result in premature
belt failure and possible damage to the motor and the
eccentric shaft bearings.

To adjust the drive belt tension:

e Remove the side cover to access the drive Belt ‘A’
and the Motor Sheave ‘B’.

e Loosen the Motor Mounting Bolts ‘C’ and back-off
the adjusting bolt Locknut ‘D’.

e Turning the Adjusting Bolt ‘E’ ‘OUT’ pushes the Motor
forward and tightens the Belt. Turning the Adjusting
Bolt ‘E’ ‘IN’ , away from the motor slackens the belt.

e When adjustment is complete, tighten all fasteners
and replace the side cover.

Cutter Drive Belt Remove /Replace.

e Proceed as above but turn the Adjusting Bolt ‘E’ fully
inwards, away from the motor.

e Push the Motor back as far as possible to allow the
belt to be removed from the drive pulley.

e Remove the Bolts that attach the Side Arm ‘F’ to the
Cutter Blade.

e Remove the Tie Bolt ‘G’ and push the Side Arm

forward to allow the Connecting Rod ‘H’ to swing down.

¢ Release the Bearing Lock Collar ‘J’ and remove the
Bearing Retaining Bolts ‘K.
e Slide the bearing ‘OUT’, toward the Connecting Rod.
The self aligning bearings will allow the Eccentric
Shaft to swing down sufficient to allow the belt to be
removed from the Cutter Head.
Reverse the procedure to install the new Drive Belt. Adjust the
Belt tension as shown above.

IMPORTANT
Tighten the Eccentric Shaft Bearings bolts to 300 ft.Ibs.

Remove the Cutter Drive Motor.

e Slacken the Drive Belt as shown above.

e Remove the hydraulic fittings from Motor. Note to
which ‘ports’ the hoses connect.

e Remove three bolts ‘L’ from Taper Bushing.

e Screw the three Bolts ‘L’ into the three threaded
holes ‘M’. Tighten the bolts to release the Bushing.
Remove the Pulley.

e Remove the motor mounting bolts and lift the Motor

from the frame.
Reverse the procedure to install the new motor. Adjust the belt
tension as shown above.

IMPORTANT
The Motor Pulley must be aligned with the Eccentric Shaft
Pulley. Use a Straight Edge ‘N’, positioned across the faces
of the pulleys as shown.

MAINTENANCE
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MAINTENANCE

Main Conveyor Mat.

The Rubber Conveyor Mat has proven to work well in a
variety of conditions. It is the preferred choice of most
sod growers.

See page 6-03 for the installation of a new mat.

The Mat Drive is by Hydraulic Motor ‘A’ via Chain and
Sprockets ‘B’ to Conveyor Drive Shaft ‘C’.

The Mat Drive Sprockets ‘D’ run in slots in the mat.
The slots have replaceable Metal Clips ‘M.
See page6-03 for Clip Replacement procedure.

To prevent premature/excessive wear the mat sprockets
must be ‘centered’ in the mat slots.

The ‘tracking * of the mat square to the conveyor frame
is determined by the Crown Roller, see below.

The Mat Drive Shaft Alignment Bolts ‘E’, on both

sides of the conveyor frame, are set at the factory, and
should not require adjustment. (See page 6-04).

Crown Roller.

The Crown Roller, at the bottom end of the conveyor,
keeps the mat ‘tracking’ square on the conveyor.
The Roller Shaft is aligned in the frame with Taper
Wedges ‘F’, located at each Roller Shaft Bearing ‘G’.
See the following pages for the correct alignment
procedure.

IMPORTANT
The Crown Roller must be set so that the sod guide
bracket does not hit against the conveyor mat.

Initially position the Roller shaft at the mid-point of
adjustment, determined by the backstroke of the cutter
blade and with allowance for the thickness of the mat.
Also allow for some forward movement of the assembly
during final alignment.

Mat Tension ldler.

Tension on the Conveyor mat is maintained by adjustable
Tension Idlers ‘H'.

Chains on the Idler Arms ‘J’ are attached to tension springs.
Move the chain links to adjust the tension.

IMPORTANT
Do not allow the idler arm to approach an angle of 90
degrees to the frame as it will be pulled over center and
mat tension will be lost.

Mat Support. 4 inch Roller Drive.
The Mid-Idler Shaft Sprockets Assembly supports

the mat.
The Sprockets ‘K’ drive the 4 inch Feed Roller ‘L’.
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Main Conveyor Mat.

The Conveyor Mat halves are joined together with

rubber joiners. This method eliminates the mat ends having
to be overlapped and results in a flat mat join.

Metal Mat Splices are still used.

When installing a new mat or new mat sliders a mat join kit
must be used. The rubber joiner and metal splices cannot
be reused. Refer to the parts manual for kit number

Special tools are available for easy removal and
Installation of the mat splices. See below.

AIRPOWER

gj' H KD89999 ey
| ! /

Index Conveyor Mat.
KD90000
The Index Conveyor mat is joined with Metal Splices. HAND TOOL /&
The mat halves must be joined overlapped as shown. g

It is important that the excess portion of the threaded stud SPECTAL &
Is broken off above the nut NUT

L

The special tools allow easy removal and installation
of the splices.

KD90000 for use with hand tool.

KD89999 for use with air power.

When installing the new mat use expanding grips ‘C’
to pull the mat ends together, while securing them
with zip ties, until the splices have been fitted.

NOTE: A Special Tool is available for mat installation, as
Shown. Part No. S500002

A WARNING
Do not operate the Conveyor until the Stud Ends
have been broken off.
Failure to observe this precaution may result in serious
injury to the operator, and/or damage to the machine. Special Tool. S500002.

Mat Clips.
The Metal Mat Clips will wear and need replacing.
Use a chisel or similar tool to open them up for removal.

A Special Tool (Part No. H101724) is available to make
installation fast and safe.

Mat Clip —Remove/Fit
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Conveyor Mat Installation.

After installing the Conveyor Mat it must be aligned to run
‘parallel’ in the frame by adjusting the Crown Roller.

Crown Roller Alignment.

A CAUTION

Adjustments must be done by two people. One to oper-
ate the controls, the second one to make adjustments.

e Loosen the Bearing Bolts ‘A’ and the Adjusting
Wedge Bolts ‘B’. Adjust the Wedges 'C’, until the
Bearing Bolts are positioned in the center of the
Adjusting Slots ‘D’. (on both sides of the frame).

To allow for final adjustment do not fully tighten
the fasteners.

¢ Runthe Conveyor at LOW SPEED.

e Observe if the mat tracks to the ‘left’ (inner side of
the frame), tap the ‘right side’ Adjusting Wedge

‘down’.

e If the mat tracks ‘right’ (to outer side of the frame),
tap the ‘left side’ Adjusting Wedge ‘down’.

e Adjust the Wedges ‘C’, until the Mat runs parallel to
the frame.

e Stop the Conveyor.

e Set the Roller Scraper 1/32 in. from the Crown Roller.

e Tighten all fasteners.

Main Conveyor Tracking.

The Conveyor is maintained parallel to the Main Frame by
the Conveyor Top Bearings 'M’, and also the Tracking
Retainer Plate ‘E’, in the Tracking Guide Assembly ‘F’,
bolted to the Bracket ‘G’ on the main frame.

NOTE
This is set-up at the factory and should not need adjusting,
except if the Conveyor is removed for service, or if damage
occurs.

Conveyor Drive Shaft Bearings.

To install new bearings:

Always replace conveyor shaft bearings on both sides.
Procedure is similar for each bearing.

e Raise the Cutter Head just clear of the ground.

e Loosen Locknut ‘H’. Back-off Bolt ‘J’ until it is just
clear of the Bearing ‘M’.

e Back-off the set screw in the Drive Sprocket ‘K.
Remove the chain drive sprocket and tooth count
sprocket. Do not misplace the Key.

¢ Remove Bolts ‘L’ and the Bearing ‘M'.

Install the new bearings, hard against front adjusting
bolt ‘N’, and just clear of rear adjuster Bolt ‘J’.
Tighten the Bearing Bolts ‘L'

e Tighten the Bolts ‘J’, until they are hard against the
Bearings, and tighten the Locknuts ‘H'.

e Re-install the Sprockets and Chain.
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Index Conveyor Mat.

The Index Conveyor Mat has Metal Splices joining the mat
and Metal Clips in the sprocket holes.. Refer to P6-03 for
service instructions.

The Mat 'A’ is tensioned with a Sprocket Shaft ‘B’ that is
attached to the Pivot Arms ‘D’.

The Pivot Arms ‘D’ must be adjusted equally with the Links ‘C’
to ensure that the Sprocket Shaft is level with the conveyor
frame.

The correct position of the Roll Cleats ‘E’ relative to the Main
Conveyor ‘F’ ensures that the sod rolls drop onto the Index
Conveyor between the Roll Cleats.

The position of the Roll Cleats is determined by the position
of the Sensor Flag ‘G’ relative to the Sensor ‘H'.

IMPORTANT
When adjusting the Sensor Flag start with it ‘centered’ on
the face of the Sensor, then proceed to rotate it in small
increments until the correct Roll Cleat position is obtained.

To adjust the Conveyor Cleats position:
NOTE: CW & CCW as viewed from arrow ‘I’

e Loosen the clamp bolt ‘J’ in the Sensor Flag boss.

e Rotate the Sensor Flag ‘G’ ‘clockwise’ to move the
cleats ‘forward’.

e Rotate the Sensor Flag ‘G’ ‘counter clockwise’ to
move the cleats ‘rearwards’.

e Tighten the clamp bolt ‘J'.

IMPORTANT
When adjusting the Sensor Flag, the gap between
the Sensor Flag and the face of the Sensor ‘H’ must
be set at 1/8in to 1/4in.

To replace any worn or damaged Roll Cleats remove the
Clamp Bar ‘K’.
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Conveyor Mat Sliders.

Service life of Conveyor Sliders varies depending on the
soil conditions.

Inspect them for excessive wear, particularly under the
Roll-up Tray, when replacing the Mat and at major service.

The Sliders ‘A, fit onto ‘T-Section’ Rails and are fastened at
the lower end with Flat Head S.S. Screws ‘B’ and Locknuts.
Excessive wear will be evident when the frame rails show
through the Sliders.

Wear thickness, 3/8 inch, is less than the overall thickness.

Remove/Replace Upper Slides.
e Locate ajoin in the Mat and position it at the mid-
point of the Conveyor Frame.
e Remove the Idler Tension Springs,see page 6-02.
¢ Remove the Mat Splices and Rubber Joiner ‘C’.

See page 6-03 reference replacement Kkit.

e Pull the Mat clear of the top Drive Sprockets and
off the bottom front Crown Roller.

¢ Remove the Screws and Locknuts fastening the
Sliders to the frame rails, and pull the Sliders up
and off the Rails. It may be easier and quicker to
cut badly worn Sliders off the Rails. Clean up the
rails for easier fitting of the new sliders.

e Feed the Slider onto the rail, from the top. ‘Knock’
it down the rail until the bottom fasteners can be
fitted.

Always replace the Sliders as a set.

Lower Sliders.
To replace the Lower Mat Sliders ‘D’ :

e Remove the Locknuts ‘E’, and lift the Sliders
off the rails

e Remove ‘T-Bolts’ ‘F’, from the Sliders and fit them
into the new Sliders, and bolt them into place.

Roll-up Conveyor Bump Stops.
The Roll-up Conveyor is a Mintex Metal Mat.
See page 6-07 for details on the Mintex Mats.

e Roll-up Conveyor Bump Stops ‘G’, are attached on

both sides of the Frame.
e Replace badly worn or damaged Bump Stops.
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Mintex Metal Mats. Roll-Up and Roll Eject.

Roll-Up Mat ‘A’. and Eject Mat ‘B’.

Replace complete Mats as there are no replacement parts.
To ensure a long service life, it is important that the Mat
Drive and Driven Shafts, are parallel to each other and

set ‘square’ in the Frame.
NOTE
The links, at the outer edge of the Mat must
point ‘opposite’ to the direction of mat travel.

Mat Drive Sprockets.

e The Sprockets are keyed to the shaft and locked
with Set Screws.

e The teeth of the Drive Sprockets ‘C’ must contact
the Mat Connectors ‘D’

e Sprocket Teeth must be centered in the Mat open-
ings. If the Teeth contact the side face of the Links
it will result in excessive and premature wear to the
Sprockets and the Mat, and early failure of the Mat.

Idler Sprockets.

The Idler Sprockets also are keyed and locked with
Set Screws. They are positioned one inch closer
to the center of the mat than the Drive Sprockets.
NOTE
If the Sprocket Teeth show excessive wear, it is recom-
mended that the Roll-Up Frame Assembly be removed
for complete overhaul.

To replace the Roll-Up Mat ‘A’.

e Loosen the Bearing Bolts ‘E’, (both sides). Push the
bearings ‘forward’ to slacken the mat.

e Locate the Removable Mat Connector ‘D’, remove
the two Jam Nuts ‘F.’ Pull the Connector out and
remove the mat from the Frame.

¢ Install the new Mat in reverse order.

e Tighten the Mat by pushing the Bearings back in
the Slots in the frame. To ensure that the shaft is
square in the frame, measure that the bearings
are in the slots ‘equally’ on both sides of the frame,

IMPORTANT
To prevent premature and excessive wear do not

over tension the Mats. They should be just ‘snug tight'.

To replace the Roll Eject Mat ‘B’.

e Loosen the Drive Shaft Bearing Bolts ‘G’. (Both Sides).

e Push the shaft ‘down’ in the slots, to slacken the mat.
e Remove the Locknuts ‘F’, Mat Connector ‘D’ and
remove the Mat.

¢ Install the new Mat. Push the Bearings ‘up’ in the slots

‘equally’ on both sides, to tension the Mat, and
tighten the Bearing Bolts.
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Cut Length of Sod

The Cut-Off Sensor and the programmed ‘cut length’,
determine the length of cut. Maximum cut length of sod
is 80 inches. This can be adjusted, to suit sod conditions,
to a minimum of 60 inches.

IMPORTANT
If the Cut-off Sensor is remove / replaced it must be adj-
usted to allow 1/4in.to 3/8 in. clearance to the face of the
Cut-off Cam Sensor Arm.

See Section 2 for length of cut adjustment.
Cut-Off Blade.

It is essential that the Cut-Off Blade "A’, is kept ‘sharp’.
As the blade wears, and also when it is sharpened, its
depth will be reduced.

To compensate for loss of blade depth, holes in the
Blade Holder ‘B’, allow for adjustment.

The ‘bungee’ Tensioner ‘C’, attached to a hook on the
Blade Holder, positions the blade vertically but allows it
to pivot forward when cutting.

Check that the edge of the Cut-Off Blade Mount does not
hit the sod on the ‘down’ stroke, as this will damage the
sod and cause problems when the sod is laid.

NOTE
A ‘serrated’ blade is available for use in soft soil, or exc-
essive thatch. This blade will give a cleaner more posi-
tive cut in these conditions.

Cut-Off Springs.

The Cut-Off Springs ‘D’, are adjustable. If the spring
tension needs to changed , to suit sod conditions , adjust
each spring equally, using Adjusters ‘E’.

Adjust the ‘bungee’ Tensioner ‘C’, using Adjuster ‘F’, the
same amount as on the cut-off springs.

The Cut-Off Blade depth should only be deep

enough to give a clean cut, whatever thickness of
sod is being cut
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ADJUSTMENTS

Pitch Angle.

Pitch Angle is the angle that the Cutter Blade makes
relative to the ground. It is set at the factory for 'aver-
age’ turf conditions. Adjustment is provided to improve
cutting performance, in soft or in hard soils.

In soft conditions the Pitch Angle should put the Cutter
Blade almost parallel to the ground.

In harder soils the Pitch Angle should be increased to
maintain the correct cutting angle and to prevent the
Cutter Blade from coming out of the ground.

NOTE
The set-up of the Cutter Blade to the Conveyor Mat and
the Ground Roller is important.
An ‘extreme’ Pitch Angle may require the Ground Roller
to be adjusted, to maintain the recommended clearance
between the Roller and the Cutter Blade.
Refer to the Ground Roller Adjustment below.

Pitch Angle Setting.

e Loosen the Lock-bolts ‘A’, in the Adjuster
Bracket ‘B’

¢ Remove the Locator Bolts ‘C'.

e To set the Pitch Angle for ‘Hard’ Soil :
Pull the Adjuster Bracket ‘FORWARD’ to
‘increase’ the Cutter Blade Angle.

e To set the Pitch Angle for ‘soft’ Soll :
Push the Adjuster Bracket ‘REARWARDS’
to ‘decrease’ the Cutter Blade angle.

IMPORTANT
The original Depth Adjustment Holes in the Adjuster
Bracket must be used when replacing the Locator Bolts.

e Re-fit and tighten the Locator Bolts ‘C'.
e Retighten the Lock-bolts ‘A’

Ground Roller to Cutter Blade Setting.

The Ground Roller compresses the turf ahead of the
Cutter Blade.

For average conditions the Roller to Cutter Blade setting
is 1 % inches. This is measured, with the Cutter Blade at
its ‘full forward’ stroke position, from the center-line of
the Ground Roller to the Cutter Blade.

Adjustment is made for various soils to maintain a quality
cut.
For example:
e Peat/Muck Soils — Adjust to less than 1% inches.
e Stoney Ground — Adjust to 2 to 2 % inches.
See page 6-10 for adjustment procedure.
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Ground Roller Adjustment.

To adjust the clearance between the Ground Roller and
the Cutting Blade :
e Loosen the four Locknuts ‘A’, sufficient to allow
the Roller Bracket ‘B’, to ‘slide’ freely.
e Turn the Adjusting Bolts ‘C’, ‘clockwise’ to
reduce the Roller to Blade clearance.
e Turn the Adjusting Bolt ‘C’ ‘counterclockwise’ to
increase the Roller to Blade clearance.

e To ensure that the Roller Bracket is ‘square’ to
the Frame, turn the Adjusting Bolts ‘evenly’ on
both sides of the frame. Check that the ‘notches’
'D’, in the Roller Bracket and those in the Frame
are aligned equally, on both sides.

e Fully tighten the Locknuts.

e To prevent dirt build-up on the Roller, adjust the
Roller Scraper, to 1/32 in. clear of the Roller.

Pivoting Front Roller.

The Front Roller ‘J’ pivots in bearing ‘K’. The ‘polygon’
bearing does not require lubrication.

Lubricate the Roller Support Bearings. See page 6-12.

Depth of Cut.

During operation the Depth of Cut is controlled on the
Cab Control Handle. See Page 2-02.

Further adjustment can be made manually.

The machine is set-up at the factory with a Depth of Cut
setting for ‘average’ conditions.

If manual adjustment is required to the depth of cut :

e Loosen the Rear Adjustment Bolts ‘E’.

¢ Remove the Front Locator-bolts ‘F'.

e To ‘decrease’ the Depth of Cut, lift the
Adjustment Frame ‘G’, ‘UP’, and fit the Front
Locator-bolts into the ‘lower’ hole in the
Adjustment Frame ‘G’.

e To ‘increase’ the Depth of Cut, lower the
Adjustment Frame, and fit the Front Locator-bolts
into the ‘upper’ hole in the Adjustment Frame.

¢ Remove the Rear Adjustment Bolts ‘E’, and fit
them into the same, ‘upper’ or ‘lower’, hole in the
Adjustment Frame ‘G’, as the front Locator Bolts.

IMPORTANT
Do not attempt to install the front Locator-bolts in
the lower set of holes in the Cutter Head Frame and
the top hole in the Adjustment Frame, as the
Adjustment Frame will foul against the Cutter Head
Frame
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Depth of Cut.
A Depth of Cut indicator is fitted on the depth cylinder.
This gives the operator a quick visual indication of the

depth of cut setting ,and if turf conditions change, to make the
necessary adjustment.

ADJUSTMENTS

Remove Arm Drive Belt.
Front Clamp.

e To slacken the belt, back-off the Locknut ‘A’ and also
the adjuster nut inside the Arm Housing.
e Loosen the Socket Hd. Bolts ‘B’.

Remove the Socket Hd. Bolts ‘C’ and slide the belt
sideways ‘D’ out of the Clamp.

e Pull the loose end of the belt off the drive motor and
through the Arm Mount.

Rear Clamp

e Loosen the Socket Hd. Bolts ‘E’.
e Remove the Socket Hd. Bolts ‘F’ and slide the Belt
sideways ‘G 'out of the Clamp.

Install a new belt in the reverse order.

IMPORTANT
To ensure that the drive belt is tensioned correctly the
following procedure must be carried out.
It is important that the belt is not set too tight as this
will result in premature belt failure.

Checking Arm Drive Belt Tension.
Using a suitable tension gauge :

e Attach a strap around the Drive Belt.

e Hook the gauge in the strap and pull upwards.

e The gauge reading should reach 25Ibs. before the
belt shows any deflection.

If available a compression gauge can also be used.
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LUBRICATION

Recommended Lubrication Schedule.

It is important that the Recommended Service Schedule is followed. Regular service and cleaning will maintain
the machine in good working condition, prolong its working life and reduce repair costs.

Refer to the illustrations on following pages.

Everyl12 hours of operation.

Apply light oil to the chains that drive : IMPORTANT
. Main Conveyor. Do not apply penetrating Oil,e.g
. Index Conveyor. WD 40, to any plastic bushings,
. Roll-Up Mat. such as IGUS. Particularly in:
. Roll Eject Mat. Gripper Guide Blocks and the
. Pallet Lift. Index Conveyor Slide Blocks
. Four Inch Roller.
. Pallet Push Bar Chains.
o Mast Forks Lift Chains.

Do not use grease to lubricate chains. It accumulates dirt and results in premature chain wear.
Weekly.

Apply oil to the Pallet Injector Shafts, Linkages and Pivots.

Every 80 hours of operation :

Apply grease gun to all bearings:

Cut-Off Cam.

Connecting Rods.

Cut-Off Blade Shaft.

Ground Roller and Front Roller.

Crown Roller.

Main Conveyor Drive Shaft and Conveyor Sprocket Support Shaft.
Four Inch Roller Shaft, Sprocket Drive Shaft, and Pivot Arm.
Mat Idler Roller Shaft and Idler Arm Pivot.

Roll-Up Mat Drive and Idler Shafts.

Eject Mat Drive and Idler Shafts

Pallet Lift Rollers.

Gripper Pivots.

Arm Carriage Slide Bearings

Index Conveyor — Front Idler Shaft and Rear Drive Shaft.
Index Conveyor Mat Tension Idler Shaft.

Pallet Injector Pivot Bearings.

IMPORTANT
Steering Pivot Slewing Ring.
Refer to the following pages for details on lubricating procedure for the Slewing Ring.
To ensure a long operating life on the Slewing Ring it is important to adhere to the
lubricating instructions. Also note the caution concerning pressure washing in the
vicinity of the upper grease seal.




MAINTENANCE.

Maintenance Procedures. DAILY

After first
25 hours

Every
50 hours

Every
100 hours

ENGINE. Important: Refer to the engine manufacturers manual for full maintenance/service instructions.

Check/Top-off Engine Oil Level. X
Check/Top-off Engine Coolant Level. X
Check for Water/Oil Leaks. X Refer to the Engine Manufacturers Manual for:
Clean Air Intake Screen. X Air Cleaner Pre-cleaner; Air Cleaner Element, Engine Oil
and Oil Filter change. Battery maintenance.
Clean Radiator Cooling Fins. X
Check and top-off Battery.
X
HYDRAULIC SYSTEM.
Check for Oil Leaks. X

Check Qil Level and top off as required.

X

Change Hydraulic Oil.

After the first 1000 hours of operation. Then every 2000 hours.

In-Line Filters & Arm Spin-off Filter.

See page 4-02 for service information.

Charge Pressure Filter.
(On Drive Pump - P1) .

See page 4-02 for service information

DRIVE SYSTEM. IMPORTANT
Change the Oil in the Torque Hubs after the first 50 hours of operation. Then every 1000 hours or annually,

whichever occurs first.  EP 150 OIL MUST BE USED. See page 4-03 for procedure

Front — 240 Ibs/ft.

HARVESTER
Check all Fasteners and Fittings. X X
Check and oil, Chains and Sprockets. X
Check Tire Pressures :
Front -35 psi.
Rear - 48 psi. X
Check/Sharpen/Replace-Cutter Blades. | X
Check/Adjust /Replace-Cutter Drive Belt] X
Check Main and Index Conveyor Belts. X
Check Conveyor Slides. X
Check Lug Nut Torque:
Rear — 240 Ibs/ft. X X

STORAGE: Clean the machine. Maintain Tire Pressures. Turn Battery Isolator Switch ‘OFF’. Maintain Battery

Charge. Grease Hydraulic Cylinder Rods.




LUBRICATION

Steer Slewing Ring.

IMPORTANT
It is important that the Slewing Ring is lubricated following
the recommended instructions.
Failure to follow these instruction may cause the break-
down of the bearing raceway, resulting in expensive
repair costs.

Apply the pressure gun to both grease fittings ‘A’ located
on the inside face of the Slewing Ring.

LUBRICANTS.

Suitable lubricants for the raceway system are shown below.

Depending on operating temperatures, grease with base oils up to ISO VG1500 can be used to improve the
lubricating film in slewing rings which are driven with very high loads and at very low speeds — (swiveling
operation).

If these conditions occur, contact INA Engineering Service.

Raceway Lubricant. Manufacturer.
Aralub HLP2. Aral.
Energrease LS-EP2. BP.
Gilssando EP2. DEA.

EPEX EP2. ELF.
BEACON EP2. ESSO.
Centoplex GLP 402. Kluber.
Mobilux EP2. Mobil.
Alvania EP2. Shell.
Retinax LX2. (INA Designation ;SMO03). Shell

See following page for more important information on Slewing Ring lubrication.
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Slewing Ring.

Initial Grease Lubrication.

INA Slewing Rings are supplied with an initial grease lubrication of a high quality lithium complex soap base grease
KPN2N-25 (DIN 51825).

The free space in the raceway system in the bearing is filled with grease. A grease with an operating temperature

range of -13deg.F to +302deg.F(- 25deg.C to +150 deg. C), is suitable.

Re-lubrication Interval.
Re-lubrication intervals are dependant on :

e Operating conditions.

e Environmental issues such as contamination, water etc.

e The design of the Slewing Ring.
The re-lubrication interval can only be precisely determined by carrying out tests under operating conditions.
If comparable results are not available, the guide values shown below can be used.
Values shown are based on the following conditions:

e Operating temperature 158deg.F (70deg.C).

e Circumferential speed 0,5m/s.

e Low to medium loading.

Recommended re-lubrication period.

Heavy contamination, operating
in field conditions.

Harvesters, Cranes, Diggers. 100 to 200
Excavators. hours.

The raceway system of a slewing ring should always be re-lubricated in the following instances :
e After each cleaning eg. spraying with water, steam etc.
o Before and after long stationary periods, such as inactive winter months, if high levels of moisture occur.

Grease ‘operating life’ for the raceway system.

If re-lubrication is not possible, the operating life is a decisive factor.

Experience of a large number of applications shows that guide values for the grease operating life can be taken as
twice that of the guide value for the re-lubrication interval.

At operating temperatures over 158deg. F (70deg.C), both the re-lubrication interval and the grease operating life
are reduced.
In order to ensure operational safety, the grease operating life should not exceed 3 years.

IMPORTANT
When using a pressure washer do not allow the water jet to be pointed at the Slewing Ring Seals. The high
pressure water will force dust, dirt and contaminants past the seals and into the raceway. This will result in premature
failure of the bearings in the raceway system.

Raceway System.
Re-lubrication procedure.
Contaminants such as dirt, dust, spray water and cont aminants are forced out by the re-lubrication procedure.
e Itis preferred that the same lubrication as used for the initial operation should be used for re-lubrication.
e Re-lubrication should always be carried out while the slewing ring is warm from operation.
e Clean the lubricating grease fittings.
e Press grease into the lubricating grease fittings in turn, until a collar of fresh grease forms all the way around
both of the seals (turn one bearing ring slowly during this process).
e The used grease must be able to flow out unhindered.
e Ensure that all feed ducts are full of lubricant before returning the slewing ring to operation.
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SECTION 7

Auto-Steer Set-Up.

Set-Up and Operation
Hydraulic Schematic

Electrical Schematic.

Steer Cylinder - replace/set-up.

7-01
7-02
7-03
7-04

AUTO-STEER






Auto-Steer Operation.

When the machine is ready to commence harvesting, it is
important that the Auto-Steer set-up is carried out as shown
in the following instructions.

The operator must read the operating instructions in
Sections 2 and 3, before using the Auto-Steer.

Cutting the Starting Strip.

The starting strip of turf must be cut ‘manually steering’,
this creates the turf ‘edge’ for the Guide Shoe to follow.

e Start the engine and Switch System Power ‘ON’ with
Switch ‘A’. Prepare to start the harvesting procedure
as shown on page 3-07.

Using manual steering proceed to cut the starting strip.

The starting strip must be cut straight, to ensure satisfactory

operation of the Auto-Steer.

When the starting strip has been cut :

e Position the harvester parallel to the start strip, with
the Cutter Side Blade aligned with the ‘cut edge’ of
the turf.

e Activate the Auto-Steer to ‘ON’ with Pad ‘B’, on the
Control Handle.

NOTE
If the Guide Shoe lowers on the ‘un-cut’ turf, when the Auto-
Steer is activated, turn the Auto-Steer 'OFF'. The re-set
cylinder will move the Guide Shoe ‘off * the un-cut turf,
then turn the Auto-Steer back ‘ON’.

Proceed to cut the second strip:
e Lower the Cutter Head with Pad ‘C’.

e Continue cutting the second strip, using the ‘Fine Adjust’

Control ‘D to trim any waste, or leave a strip of turf if
required.

AUTO-STEER
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Steer Cylinder.

If the Steer Cylinder is replaced it is important that the following procedure is followed.
e Prior to installation: With the Cylinder fully retracted
the Rod and Head Ends should be adjusted to
29 in.(737mm) center to center.
e At this Point tighten only the Head End Lock-nut.

The Rod End lock-nut ‘E’ is tightened after the
sensor alignment procedure as shown below.

IMPORTANT
If the Sensor is replaced or moved from cylinder to
cylinder it is imperative that the indicator line on
the Sensor is positioned 180 deg. from the cylinder,
as shown. The Set Screw allows the removal of or
adjustment of the Sensor.

e Ensure that the ‘notch’ ‘G’ in the cylinder rod
is aligned with the Cylinder Sensor ‘C'.

e Turn the Rod End ‘D’ to position the Lock-bolt 'F’
180 degrees opposite to the Cylinder Sensor ‘C’.
Tighten lock-bolt ‘F’ until it is hard against the
flat portion of the Cylinder Rod ‘B’. Tighten the
Lock-nut ‘E’..

e Tighten the Locknut ‘E’.

This prevents the possible rotation of the cylinder rod
if the lock-nut ‘E’ loosens, causing misalignment of the
sensors and loss of auto-steer calibration.

Steering angle - Stop Bolts adjustment.
e Turn the Stop Bolts ‘A’&'B’ fully ‘IN’.

e Retract the Steer Cylinder, (left lock) , until it
‘bottoms out'.

e Turn the Stop Bolt ‘A’ out until it is against the
Frame, at ‘'C’
Extend the cylinder ‘slightly’ so that the bolt is
1/8in. away from the frame, and tighten it hard
against the frame. Tighten the lock-nut.

e Repeat the procedure with Stop Bolt ‘B’ and with
the cylinder fully extended. (Right lock).
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SECTION 8
Controls 8-01
Air Conditioning Filter Service. 8-01
Windshield Washer Fluid Container. 8-01
Engine and Air conditioning Coolers. 8-02
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Cab Controls.

1. Hazard Lights. 2. Road Lights.

3. Field Lights. 4. Work Lights.

5. A/C Controls. 6. Rear View Screen

7. Cab O/Head Light. 8. W/Shield Washer/Wiper.
9. Radio.(See following Insert for Owner’s Manual).

10. Switch Panel. (See page 2-01).

Cab Air Conditioner Filter.

Remove the Air Cleaner Cover to access the Filter.
Unscrew the retainer nut and remove the filter.
Thoroughly clean the filter, or fit a new one if needed
When fitting the cover ensure that the rubber seal

is intact and correctly seated.

Windshield Washer.

The Washer Fluid Container is located as shown.

Always use a quality washer fluid that is suitable
for the temperature zone in which the machine will be
operating.

CAB MAINTENANCE

8-01



CAB MAINTENANCE

Engine, Aftercooler and Air Conditioner Coolers.

Check regularly and remove any dust or debris from
the coolers that will affect their efficiency.

See section 9 — Engine Operation and Service Manual
for Radiator/Cooler maintenance procedure.

8-02
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JHD1635BT

HEAVY DUTY

SAFETY INFORMATION

When Driving
Keep the volume level low enough to be aware of the road and traffic conditions.

When Washing Your Vehicle
Do not expose the product to water of excessive moisture. Moisture can cause electrical shorts,
fire or other damage.

When Parked
Parking in direct sunlight can produce very high temperatures inside your vehicle. Give the
interior a chance to cool down before starting playback.

Use the Proper Power Supply
This product is designed to operate with a 12 volt DC negative ground battery system.

WARNING:

. TO REDUCE THE RISK OF FIRE OR ELECTRIC SHOCK, DO NOT EXPOSE THIS
EQUIPMENT TO RAIN OR MOISTURE.

. TO REDUCE THE RISK OF FIRE OR ELECTRIC SHOCK AND ANNOYING
INTERFERENCE, USE ONLY THE RECOMMENDED ACCESSORIES.
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JHD1635BT
(BLACK) WIRED REMOCTE
WIRING o o e
152+15.0 MM Am PIN §>_._mv
(BLUE)
— POWER AMP REMOTE
@] .. 300 10.0MM
— 1A B (REAR)
wo
A8 e _ I
L shrink sleeve Q
w)
O = \
[B1 082 B3 (184
[ 088 087 186 85| [ LABLE F =
[} o T —
ﬁ # #.80 || 9
BLUETOOTH ANT LABLE E
DETAILA 5541 0MM j
(REAR) (WHITE)[ LaBLE
SHOWN FROM PIN VIEW o150
PIN NO. DESCRIPTION
Al RIGHT REAR SPEAKER (+)
A2 RIGHT FRONT SPEAKER (+)
A3 LEFT FRONT SPEAKER (+)
A4 LEFT REAR SPEAKER (+) F
A5 LEFT REAR SPEAKER (-) |
A6 LEFT FRONT SPEAKER (=) L
A7 RIGHT FRONT SPEAKER (-) O 148 TA7 146 1% —
A8 RIGHT REAR SPEAKER (-) = _n 191 152 083 3¢
B1 NO CONNECTION }
B2 NO CONNECTION mm&m L
B3 NO CONNECTION
B4 NO CONNECTION PA SOCKET SIRIUSKM
Bs GROUND L BT PHONE MIC SEE DETAL A
B6 NO CONNECTION TT N
YELLOW YELLOW GRAY GRAY
B7 +12V ACC SWITCHED
|aBLe D | [LaBLE © [LABLE B [LABLE A
B8 NO CONNECTION 43,00
o 2O 930 || #3.00 83011 ¢3.00
WARNING!
Do not connect the +12VDC ACC switched
wire to the battery. This wire MUST be N N
oy . D)
connected to the Accessory/Ignition wire or d J ]
a +12 volts switched power source. WHITE RED WHITE RED
P BLACK [ |
ANTENNA AUX IN AUX OUT
150.0+10.0MM 152.5£10.0 MM 152.5+10.0MM
(REAR) (REAR) (REAR)
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JHD1635BT

HEAVY DUTY

System Menu

1. Press and hold the PTY/CAT/MENU button (2) for more than 2 seconds to enter the
system menu. The first menu item, “Key Beep”, will appear on the display.

2. Press the TUNE/SEEK |<</>>| (18, 19) button repeatedly to navigate the system menu.

3. Press the INFO/ENTER button (16) to select the desired item.
4. Press the INFO/ENTER button again to adjust the selected menu item.

The following items can be adjusted:
. Key Beep (On / Off): Turn the audible beep On/Off (heard when functions/buttons are
selected).
. LCD Backlight (1-10): Adjust LCD brightness.
. LCD Contrast (1-10): Adjust LCD contrast.
. Button Backlight (1-10): Adjust Button brightness.
. Tuning Region (USA / EURO): Set frequency spacing for various regions.
. Power-Off Clock (Off, 1-10): Brightness setting of clock when powered off
. Clock Format (12Hour / 24Hour): Select 12 or 24 hour display mode.
. Set Clock (HH : MM):
. Press the INFO/ENTER button (16) to view the clock set screen.
. Press the INFO/ENTER button to move to the next digit.
. Press the TUNE/SEEK |<</>>| (18, 19) buttons to adjust the selected digit.
. Alarm Time
. Alarm (On/Off)
. Alarm Set Time (HH:MM)
. Preset-Only Tuning (On / Off)
. Sirius XM Settings Menu (only appears when Sirius XM tuner is connected and in Sirius
XM mode)
. Clock Autoset (On/Off): Sets clock based on SXM data
. Time Zonel (Atlantic / Eastern / Central / Mountain / Pacific / Alaska)
. Daylight Saving Time (Yes/No)
. Set Lock Code: _ _ _ _
. Locked Channels: List of Channels (Locked / Unlocked)
. SXi Firmware Version
. Weather Alert Configuration
. Min Alert Level (All / None / Warnings / Watches)
. Auto-On Enable (Yes/No): Select “Enabled” to turn on the radio when NOAA alerts
are issued. This function only works when the +12V switched is on.
. Alert Volume (Select Volume Level 0-40)
. Clear SAME Codes <ENTER>
. SAME Code 1:

. SAME Code 2:

. SAME Code 3:

. SAME Code 4:

. SAME Code 5:

. SAME Code 6:

. SAME Code 7: _ _
. Battery Alarm (On/Off)
. Battery Auto-Off (On/Off)
. Bluetooth Setup
. BT: (On/Off)
. BT HFP Volume: (Select Volume Level 0-40) Hands-free call volume
. BT Device List <Enter>: View a list of devices paired with the unit
+  Lock
+  Connect/ Disconnect
+ Delete
. BT Pair <Enter to enable>
. BT Auto Answer: (On/Off)
. Reset System Defaults <ENTER>: Press the INFO/ENTER button (16) to return the unit to
factory default set up values.

Equalizer

Press the EQ/LOUD button (11) to choose one of the following pre-defined bass and treble
curves: USER > FLAT > POP > CLASSICAL > ROCK .

EQ: Rock

Tu @D 12:564M

Loudness

Press and hold the EQ/LOUD button (11) to toggle loudness on/off. When listening to music at
low volumes, this feature will boost the bass and treble ranges to compensate for the
characteristics of human hearing.

Auxiliary Input

To access an auxiliary device:

1. Connect the portable audio player to the 1/8” AUX IN on the front panel (13)
2. Press the MODE button (4) to select “Auxiliary” mode.

3. Press MODE again to cancel “Auxiliary” mode and go to the next mode.

PA Operation

. Connect PA Microphone (JMICHFP) with a 4-PIN connector to the 4-PIN socket on the
rear of the unit.

. The unit will automatically switch to PA mode when the mic switch is pushed “ON”.

. The PA output level can be adjusted using the rotary volume encoder (1).

. With radio power off, the radio will wake up when PA mic button is pressed to make an
announcement. Please note that it will take a few seconds before the radio “wakes up”
and PA is active. Radio will return to the off state when the PA mic is released.
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TUNER OPERATION

TUNE [
SEEK ue

PTVIGAT]

IERIL

&l

L]

ONOJON®)

Select a Band

Press the BAND/WB button (15) to change between three FM bands and two AM bands.
Press and hold the BAND/WB button to access the Weather band (WB).

Manual Tuning
Press the TUNE/SEEK |<< or >>| buttons (18, 19) to seek stations up/down step by step.
Auto Seek Tuning

Press and hold the TUNE/SEEK |<< or >>| buttons (18, 19) to automatically seek the next or
previous strong station.

NOTE: Seek tuning is not available for weather band channels. Use the up or down tuning
buttons to manually select any of the seven available weather band channels.

Preset Stations

Six numbered preset buttons store and recall stations for each band.

Store a Station

Select a band (if needed), then select a station. Press and hold a preset button (5-10) for two
seconds. The preset number will appear on the LCD.

Recall a Station

Select a band (if needed). Press a preset button (5-10) to select the corresponding stored
station.

NOTE: Preset buttons are pre-assigned frequencies in weather band mode.

Automatically Store / Preset Scan (AS/PS)

Automatically Store

Select an AM or FM band. Press and hold the AS/PS button (14) for more than 2 seconds to
automatically select 18 strong stations (12 for AM). “Storing Presets” appears on the screen and
the new stations replace any stations already stored.

Preset Scan

Select a band. Press AS/PS (14) to scan stations stored in the current band. The unit will pause
for 5 seconds at each preset station. Press AS/PS again to stop scanning when the desired
station is reached.

RBDS Operation

This unit is equipped to display RBDS (Radio Broadcast Data Service) information when
broadcast by the radio station.

NOTE: Radio stations broadcasting RBDS may not be available in your listening area.

In FM radio mode, press the PTY/CAT/MENU button (2) to list the following Program Type
(PTY) options: ANY / News / Information / Sports / Talk / Rock / Classic Rock / Adult Hits / Soft
Rock / Top 40 / Country / Oldies / Soft / Nostalgia / Jazz / Classical / Rhythm and Blues / Soft
Rhythm & Blues / Foreign Language / Religious Music / Religious Talk / Personality / Public /
College / Weather / Emergency Test / EMERGENCY!

To search for stations in a PTY category:

1. Press the PTY/CAT/MENU button (2) to view the current PTY category.

2. Press the TUNE/SEEK|<< or >>| buttons to move through the list of available categories
and select the program type you wish to search.

3. After selecting the desired PTY, press the INFO/ENTER button (16) to search the band for
broadcasts of this type. “PTY Search” is displayed while the tuner is searching.

NOTE: Performing a PTY search on “ANY” will Seek Tune and stop on any station
broadcasting RBDS, regardless of the program type.
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Digital File Playback

If the user connects a USB mass storage device, the radio automatically powers on, if necessary,
and switches to digital file playback mode. Changing modes or turning off the radio pauses
playback. Playback shall resume exactly where paused when returning to digital file playback
mode.

Inserting a USB Device

The front USB connector (17) and the rear USB connector work separately. The front USB
connector is located at the bottom right of the front panel, behind a protective rubber cover. Pull
gently to lower the rubber cover and reveal the USB slot. The rear USB connector is located at
the back of the module. Insert a USB device at the front or rear USB connector to switch to USB
mode and begin playback automatically. Only the current device can be charged.

When both front and rear USB connectors are connected to USB devices, press MODE (4) to
select either front USB or rear USB to playback. If the non-playing device is pulled off, the
playing device will continue the playback without any impact.

If the USB device is playing music with front USB connector, and then insert another device into
the rear USB connector, the device connected via rear USB will begin music playback and the
device connected via front USB will stop. Vice versa.

Controlling File Playback

Selecting Tracks

Press the TUNE/SEEK >>| (19) or TUNE/SEEK |<< button (18) to advance to the next track/ file.
The selected track number will appear on the display. Press and hold the TUNE/SEEK >>| or
|<< button to fast forward or fast reverse. Playback begins when the button is released.
Play/Pause Playback

10

Press the MUTE/>|| button (22) to suspend playback. “Pause” is displayed on the screen.

Press the MUTE/>|| button again to resume play.

Previewing Tracks

Press the 2/INT button (6) to play the first 10 seconds of each track in the current folder

sequentially. Press 2/INT again to stop Intro Scan and resume normal play at the current track.

Repeat Play

. Press the 1/RPT button (8) during disc play to repeat the current track.

. Press 1/RPT again to stop repeat play.

Random Play

. Press the 3/RDM button (5) during playback to play all tracks in the current folder in
random, shuffled order.

. Press 3/RDM again to stop random play.

Folder Navigation (MP3 Only)

. Press the PTY/CAT/MENU button (2) to view a list of all songs in the current folder.

. Press the >>| / UP (19) and |<</ DN (18) buttons to navigate the list.

. Press the INFO/ENTER button (16) to play the highlighted song or view files in the
selected folder. Continue pressing INFO/ENTER until the desired file is selected.

. Press the PTY/CAT/MENU button again to navigate up through the file structure.

. The unit will automatically exit the folder navigation menu after 5 seconds of inactivity.

MP3 Specifications

Notes on MP3 Playback
. Any directory that does not include an MP3 file is skipped
. Maximum number of folders: 512 (including skipped directories)
. Maximum number of folder levels: 12
. Maximum number of MP3 files: 999
. Maximum number of characters for MP3 file name and folder name: 32
. Maximum number of Characters of ID3 Tag:
. ID3 Tag version 1.0: 32
. ID3 Tag version 2.x: 32
File Playing Order
Files will be continually played sequentially within the current folder. To play songs in another
folder, press the PTY/CAT/MENU button (2) twice to move up a folder level. Press the >>| / UP
and |<</ DN buttons to navigate the list and then press the INFO/ENTER button (16)
to access the selected song or folder.
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Satellite Signal Strength

The display will indicate satellite reception strength as shown below.

Signal Strength Strength Display
No Signal ,ﬂx
Weak 4—
Good 4—
Excellent 4. [ _

Channel Lock

Access Channel Lock through the System Menu under the “SiriusXM Satellite Radio” menu. See
“System Menu” on page 6.

1.
2.

Select “Set Lock Code” and press the INFO/ENTER button (16).

Enter the default lock code of “0000”. To set the lock code:

a. Press the TUNE/SEEK |<</>>| (18, 19) buttons to enter the first digit of the default
code.

Press the INFO/ENTER button to move to the next digit.

Repeat above steps to enter all 4 digits of the default code.

Press the TUNE/SEEK |<</>>| buttons to enter the first digit of the new code.
Press the INFO/ENTER button to move to the next digit.

Repeat above steps to enter all 4 digits.

Repeat above steps to confirm the new code.

>=2 setting a new four digit code, you can lock channels by entering the “Locked
Channels” menu.

Upon entering the Locked Channels list, you will be prompted to enter your four digit code.
a. Press the TUNE/SEEK |<</>>| buttons to enter the first digit.

b. Press the INFO/ENTER button to move to the next digit.

c. Repeat above steps to enter all 4 digits.

After entering the code, you can navigate the list using the TUNE/SEEK |<</ >>| buttons
to highlight the channels.

Press the INFO/ENTER button to Lock (indicated by a @ icon) or Unlock @ the
selected channel.

@"0oo0o

12

Reset SiriusXM Channel Lock Code

If you forget your Parental Control lock code, use the following directions to reset the code to the
default “0000”. Resetting the lock code will not affect the locked channels list.

1. In SiriusXM mode, tune to Channel 0

2 Set volume to 0.

3. Press and hold the rotary encoder (1) to power off the unit.

4 With power off, press and hold the volume knob until the system version info is displayed
on the screen

Press the Preset 3 (5) button, screen will return to the clock.

Press the rotary encoder to power on the unit.

7. The lock code has now been reset to “0000”

oo
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On-Screen Display

Advisory Message

Cause

Explanation/Solution

Chan Locked

Channel Locked

The channel that you have requested is Locked by the radio
Parental Control feature.

See the section on Parental Control, page 12 for more information
on the Parental Control feature and how to access locked channels.

Enter Code:

Enter Lock Code

User prompted to enter the lock/unlock code.

Enter the four digit code to unlock the channel

Wrong Code

Invalid Lock Code

The unlock code entered by the user is incorrect

e Input the correct four digit code to unlock the channel.
e Reset lock code to default following instructions on page 12

14
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HEAVY DUTY

JHD1635BT

BLUETOOTH OPERATION

The JHD1635BT includes built-in Bluetooth technology that allows you to connect this head unit
to Bluetooth devices for streaming audio playback.

About Bluetooth Technology

Bluetooth is a short-range wireless radio connectivity technology developed as a cable
replacement for various electronic devices. Bluetooth operates in 2.4 GHz frequency range and
transmits voice and data at speeds up to 2.1 Mbit/s over a range of up to 10 meters.

Bluetooth Menu Options

NOTE: Please note that some BT menu options are only available while the unitis in
Bluetooth Audio mode.

Press and hold the PTY/CAT/MENU button (2) to enter menu adjustment mode. Press the
SEEK/TUNE buttons (18, 19) repeatedly to view the Bluetooth Setup Menu options. Press
ENTER to choose the highlighted option.

BT ON/OFF: Press the ENTER button (16) to select "BT ON" or "BT OFF". When “On”, the

LCD will display the Bluetooth icon @ (default “BT ON”).

BT HFP Volume: Press the ENTER button repeatedly to adjust the ring volume from 0-40

(default 35/previous setting).

BT Device List: Press the ENTER button to view a list of previously paired mobile phone

device models. Press the SEEK/TUNE buttons (18, 19) to view devices from the list. You

cannot delete a device that is actively connected. Press the ENTER button to select the
device. Press the SEEK+ or SEEK- button to choose Lock/Unlock, Disconnect or Delete
for this device.

. LOCK/UNLOCK: The JHD1635BT can store up to 5 devices for Bluetooth
connection. The devices are stored in FIFO (First in First Out) order. To prevent a
device from being bumped from the list when more than 5 devices are used, you
must lock the device. To lock/Unlock a device, press the ENTER button to
display/change the Locked or Unlocked icon.

. DISCONNECT: To disconnect a paired device, press the ENTER button to
temporarily remove the Bluetooth link. The link can be re-established through your
phone menu by selecting the JHD1635BT for connection.

. DELETE: To delete a device from the list, press the ENTER button. NOTE: Device
must be disconnected to be deleted.

BT Pair: Press the ENTER button to turn BT Pair “On” to put the unit pairing mode to

search for and be discovered by Bluetooth devices.

BT Auto Answer: Press the ENTER button to turn the Auto Answer function “On” or “Off”.

Use SEEK +/-
to Navigate

Press Enter the List Press Enter

Device 1
Device 2
Device 3
Device 4
Device 5

BT Device

_’ Device 1 —
Lock/Unlock

Connect/Disconnect
Delete

Device 5 Lock/Unlock
Connect/Disconnect
Delete

Pairing a Bluetooth Device

Before you begin, consult the owner’s manual for the Bluetooth device you want to pair with the

JHD1635BT.

1. Make sure the device is on and ready to receive a signal from the JHD1635BT. With the
JHD1635BT in Bluetooth Audio mode, choose “BT Pair” from the JHD1635BT menu and
press the ENTER button (16) to begin pairing. The unit is now waiting to connect to a
mobile phone device. With the Bluetooth function of the mobile phone device turned on,
search for a Bluetooth device.

2. When the Bluetooth device has completed its search, the mobile phone will display the
Bluetooth device name (JHD1635BT).

3. Select JHD1635BT. The Bluetooth icon & will appear on the radio LCD.

4. Enter the pairing password (0000), if requested.

After connecting successfully, you will be able to listen to music stored on your Bluetooth

enabled device through the radio.

BT Audio (A2DP)

The A2DP music is available for Bluetooth enabled phones when the phone is connected. To
access Bluetooth mode and play songs stored on your phone, press the MODE button (4).
While in Bluetooth mode, the Bluetooth Audio icon ¥ will appear on the LCD.

16
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JHD1635BT

HEAVY DUTY

CARE AND MAINTENANCE

. Keep the product dry. If it does get wet, wipe it dry immediately. Liquids might contain
minerals that can corrode the electronic circuits.

. Keep the product away from dust and dirt, which can cause premature wear of parts.

. Handle the product gently and carefully. Dropping it can damage circuit boards and cases,
and can cause the product to work improperly.

. Wipe the product with a dampened cloth occasionally to keep it looking new. Do not use
harsh chemicals, cleaning solvents, or strong detergents to clean the product.

. Use and store the product only in normal temperature environments. High temperature
can shorten the life of electronic devices, damage batteries, and distort or melt plastic
parts.

Ignition
The most common source of noise in reception is the ignition system. This is a result of the radio

being placed close to the ignition system (engine). This type of noise can be easily detected
because it will vary in intensity of pitch with the speed of the engine.

Usually, the ignition noise can be suppressed considerably by using a radio suppression type
high voltage ignition wire and suppressor resistor in the ignition system. (Most vehicles employ
this wire and resistor but it may be necessary to check them for correct operation.) Another
method of suppression is the use of additional noise suppressors. These can be obtained from
most CB radio or electronic supply shops.

Interference

Radio reception in a moving environment is very different from reception in a stationary
environment (home). It is very important to understand the difference.

AM reception will deteriorate when passing under a bridge or when passing under high voltage
lines. Although AM is subject to environmental noise, it has the ability to be received at great
distance. This is because broadcasting signals follow the curvature of the earth and are
reflected back by the upper atmosphere.

18

TROUBLESHOOTING

Symptom Cause Solution
No power The vehicle’s accessory | If the power supply is properly
switch is not on connected to the vehicle’s
accessory terminal, switch the
ignition key to “ACC”.
Fuse is blown Replace the fuse.
No sound Volume too slow Adjust volume to audible level.

Wiring is not properly
connected

Check wiring connections.

The operation keys do
not work

Control panel is not
properly installed

Reinstall control panel.

Built-in microcomputer is
not operating properly

Press the RESET button.

due to noise
Cannot tune to radio Antenna cable is not Insert the antenna cable firmly.
station, auto-seek does connected

not work

Signals are too weak.

Select a station manually.

ERROR-01 on LCD

Database or decoder
error

Change to another mode.

ERROR-02 on LCD

No songs on device

Remove device and add songs.

ERROR-03 on LCD

Abnormal current to USB

Change mode or unplug and

device reconnect USB device.
ERROR-04 on LCD iPod/iPhone is not Unplug and reconnect iPod/iPhone.
verified
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Important Safety Information

Most accidents that involve product operation, maintenance and repair are caused by failure to observe
basic safety rules or precautions. An accident can often be avoided by recognizing potentially hazardous
situations before an accident occurs. A person must be alert to potential hazards, including human factors
that can affect safety. This person should also have the necessary training, skills and tools to perform these
functions properly.

Improper operation, lubrication, maintenance or repair of this product can be dangerous and could
result in injury or death.

Do not operate or perform any lubrication, maintenance or repair on this product, until you verify
that you are authorized to perform this work, and have read and understood the operation,
lubrication, maintenance and repair information.

Safety precautions and warnings are provided in this manual and on the product. If these hazard warnings
are not heeded, bodily injury or death could occur to you or to other persons.

The hazards are identified by the “Safety Alert Symbol” and followed by a “Signal Word” such as
“DANGER’, “"WARNING" or “CAUTION". The Safety Alert "WARNING" label is shown below.

The meaning of this safety alert symbol is as follows:
Attention! Become Alert! Your Safety is Involved.

The message that appears under the warning explains the hazard and can be either written or pictorially
presented.

A non-exhaustive list of operations that may cause product damage are identified by “NOTICE” labels on
the product and in this publication.

Caterpillar cannot anticipate every possible circumstance that might involve a potential hazard.
The warnings in this publication and on the product are, therefore, not all inclusive. You must not
use this product in any manner different from that considered by this manual without first
satisfying yourself that you have considered all safety rules and precautions applicable to the
operation of the product in the location of use, including site-specific rules and precautions
applicable to the worksite. If a tool, procedure, work method or operating technique that is not
specifically recommended by Caterpillar is used, you must satisfy yourself that it is safe for you
and for others. You should also ensure that you are authorized to perform this work, and that the
product will not be damaged or become unsafe by the operation, lubrication, maintenance or repair
procedures that you intend to use.

The information, specifications, and illustrations in this publication are on the basis of information that was
available at the time that the publication was written. The specifications, torques, pressures,
measurements, adjustments, illustrations, and other items can change at any time. These changes can
affect the service that is given to the product. Obtain the complete and most current information before you
start any job. Cat dealers have the most current information available.

NOTICE
When replacement parts are required for this product Caterpillar recommends using original Cater-
pillar® replacement parts.

Other parts may not meet certain original equipment specifications.

When replacement parts are installed, the machine owner/user should ensure that the machine re-
mains in compliance with all applicable requirements.

In the United States, the maintenance, replacement, or repair of the emission control devices and
systems may be performed by any repair establishment or individual of the owner's choosing.
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Foreword
Foreword Some photographs or illustrations in this manual

California Proposition 65 Warning

Diesel engine exhaust and some of its
constituents are known to the State of
California to cause cancer, birth defects,
and other reproductive harm.

WARNING - This product can
A expose you to chemicals

including ethylene glycol, which
is known to the State of California to
cause birth defects or other reproductive
harm. For more information go to:

www.P65Warnings.ca.gov

Do not ingest this chemical. Wash hands
after handling to avoid incidental
ingestion.

WARNING - This product can
A expose you to chemicals

including lead and lead
compounds, which are known to the
State of California to cause cancer, birth
defects, or other reproductive harm. For
more information go to:

www.P65Warnings.ca.gov

Wash hands after handling components
that may contain lead.

Literature Information

This manual contains safety, operation instructions,
lubrication, and maintenance information. This
manual should be stored in or near the engine area in
a literature holder or literature storage area. Read,
study, and keep it with the literature and engine
information.

English is the primary language for all Cat
publications. The English used facilitates translation
and consistency in electronic media delivery.

show details or attachments that may be different
from your engine. Guards and covers may have been
removed for illustrative purposes. Continuing
improvement and advancement of product design
may have caused changes to your engine which are
not included in this manual Whenever a question
arises regarding your engine, or this manual, please
consult with your Cat dealer for the latest available
information.

Safety

This safety section lists basic safety precautions. In
addition, this section identifies hazardous, warning
situations. Read and understand the basic
precautions listed in the safety section before
operating or performing lubrication, maintenance,
and repair on this product.

Operation

Operating techniques outlined in this manual are
basic. They assist with developing the skills and
techniques required to operate the engine more
efficiently and economically. Skill and techniques
develop as the operator gains knowledge of the
engine and its capabilities.

The operation section is a reference for operators.
Photographs and illustrations guide the operator
through procedures of inspecting, starting, operating,
and stopping the engine. This section also includes a
discussion of electronic diagnostic information.

Maintenance

The maintenance section is a guide to engine care.
The illustrated, step-by-step instructions are grouped
by fuel consumption, service hours and/or calendar
time maintenance intervals. Items in the maintenance
fscﬁ\edule are referenced to detailed instructions that
ollow.

Use fuel consumption or service hours to determine
intervals. Calendar intervals shown (daily, annually,
etc.) may be used instead of service meter intervals if
they provide more convenient schedules and
approximate the indicated service meter reading.

Recommended service should be performed at the
appropriate intervals as indicated in the Maintenance
Interval Schedule. The actual operating environment
of the engine also governs the Maintenance Interval
Schedule. Therefore, under severe, dusty, wet, or
freezing cold operating conditions, more frequent
lubrication, and maintenance than is specified in the
Maintenance Interval Schedule may be necessary.
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The maintenance schedule items are organized for a
preventive maintenance management program. If the
preventive maintenance program is followed, a
periodic tune-up is not required. The implementation
of a preventive maintenance management program
should minimize operating costs through cost
avoidances resulting from reductions in unscheduled
downtime and failures.

Maintenance Intervals

Perform maintenance on items at multiples of the
original requirement. Each level and/or individual
items in each level should be shifted ahead or back
depending upon your specific maintenance practices,
operation, and application. We recommend that the
maintenance schedules be reproduced and
displayed near the engine as a convenient reminder.
We also recommend that a maintenance record be
maintained as part of the engine's permanent record.

See the section in the Operation and Maintenance
Manual, “Maintenance Records” for information
regarding documents that are accepted as proof of
maintenance or repair. Your authorized Cat dealer
can assist you in adjusting your maintenance
schedule to meet the needs of your operating
environment.

Overhaul

Major engine overhaul details are not covered in the
Operation and Maintenance Manual except for the
interval and the maintenance items in that interval.
Major repairs are best left to trained personnel or an
authorized Cat dealer. Your Cat dealer offers various
options regarding overhaul programs. If you
experience a major engine failure, there are also
numerous after failure overhaul options available
from your Cat dealer. Consult with your dealer for
information regarding these options.
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Safety Messages
SMCS Code: 1000; 7405

There may be several specific warning signs on your
engine. The exact location and a description of the
warning signs are reviewed in this section. Ensure
that you are familiar with all warning signs.

Ensure that all the warning signs are legible. Clean
the warning signs or replace the warning signs if the
words cannot be read or if the illustrations are not
visible. Use a cloth, water, and soap to clean the
warning signs. Do not use solvents, gasoline, or
other harsh chemicals. Solvents, gasoline, or harsh
chemicals could loosen the adhesive that secures the
warning signs. The warning signs that are loosened

could drop off the engine.

Replace any warning sign that is damaged or
missing. If a warning sign is attached to a part of the
engine that is replaced, install a new warning sign on
the replacement part. Your Caterpillar dealer can
provide new warning signs.
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C3.6 Industrial Engine
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lllustration 1

Typical example

(2) Hand (High Pressure) Warning label

(1) Universal Warning label
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Safety Section
Safety Messages

C2.8 Industrial Engine

lllustration 2 906458556
Typical example

(1) Universal Warning label

Universal Warning

r w

A WARNING

Do not operate or work on this equipment unless
you have read and understand the instructions
and warnings in the Operation and Maintenance
Manuals. Failure to follow the instructions or
he?’d thhe warnings could result in serious injury
or death.

o ~/

lllustration 3 g01154807
Typical example
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Safety Section
Safety Messages
The universal warning labels are located in two
positions. One label is on the front over the engine,
the other label is on the right side of the engine.
Hand (High Pressure)
4\ WARNING ‘
Contact with high pressure fuel may cause fluid
penetration and burn hazards. High pressure fuel
spray may cause a fire hazard. Failure to follow
these inspection, maintenance and service in-
structions may cause personal injury or death.
¢ (4
A 0
. \ /
lllustration 4 902382677
Typical example
The hand high-pressure label is on the high-pressure
fuel line between pump and manifold, on the right
side of the engine.
. ¢ \
Ether Warning A WARNING
A\ WARNING
Do not use aerosol types of starting aids such as
ether. Such use could result in an explosion and
personal injury.
\X ~/
lllustration 5 g01154809

Typical example
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Safety Section
Safety Messages
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The ether warning label is installed on the air cleaner
close to the intake. The location will depend on the
application. In some applications, the ether label will
be supplied loose for fitting by the engine installer.

i08067908

Safety Messages

SMCS Code: 1000; 7405

There may be several specific warning signs on your
engine. The exact location and a description of the
warning signs are reviewed in this section. Ensure

. that you are familiar with all warning signs.

Ensure that all the warning signs are legible. Clean
the warning signs or replace the warning signs if the
words cannot be read or if the illustrations are not
visible. Use a cloth, water, and soap to clean the
warning signs. Do not use solvents, gasoline, or
other harsh chemicals. Solvents, gasoline, or harsh
chemicals could loosen the adhesive that secures the
warning signs. The warning signs that are loosened

could drop off the engine.

Replace any warning sign that is damaged or
missing. If a warning sign is attached to a part of the
engine that is replaced, install a new warning sign on
the replacement part. Your Caterpillar dealer can
provide new warning signs.
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Safety Section
Safety Messages

C3.6 Industrial Engine With A
Balancer

Hlustration 6 g06510918
Typical example

(1) Universal Warning label (2) Hand (High Pressure) Warning label

Universal Warning 1

f

Do not operate or work on this equipment unless
you have read and understand the instructions
and warnings in the Operation and Maintenance
Manuals. Failure to follow the instructions or
hegd tl;‘e warnings could result in serious injury
or death.

A WARNING

N\

/

lllustration 7 001154807
Typical example
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Safety Section
Safety Messages

The universal warning labels are located in two
positions. One label is on the front over the engine,
the other label is on the right side of the engine.

Hand (High Pressure) 2

Contact with high pressure fuel may cause fluid
penetration and burn hazards. High pressure fuel
spray may cause a fire hazard. Failure to follow
these inspection, maintenance and service in-
structions may cause personal injury or death.

(4 0\ 4 )
4\ WARNING 4 WARNING
LL] LL]
. / 2 /
lllustration 8 902382677

Typical example

The hand high-pressure label is on the high-pressure
fuel line between pump and manifold, on the right
side of the engine.

Ether Warning A WARNING

Do not use aerosol types of starting aids such as
ether. Such use could result in an explosion and
personal injury. K

/

lllustration 9 g01154809
Typical example
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Safety Section
Additional Messages

The ether warning label is installed on the air cleaner
close to the intake. The location will depend on the
application. In some applications, the ether label will
be supplied loose for fitting by the engine installer.

07672517

Additional Messages
SMCS Code: 1000; 7405

There are several specific messages on this engine.
The exact location of the messages and the
description of the information are reviewed in this
section. Become familiar with all messages.

Make sure that all the messages are legible. Clean
the messages or replace the messages if you cannot
read the words. Replace the illustrations if the
illustrations are not legible. When you clean the
messages, use a cloth, water, and soap. Do not use
solvent, gasoline, or other harsh chemicals to clean
the messages. Solvents, gasoline, or harsh
chemicals could loosen the adhesive that secures the
messages. Loose adhesive will allow the messages
to fall.

Replace any message that is damaged, or missing. If
a message is attached to a part that is replaced,
install a message on the replacement part. Any
Caterpillar dealer can provide new messages.

C N

Q 4 4
a o ::> n‘! o
14 0 > o 0

\J

lllustration 10 g03422039
Purge notice message

This notice should be located next to the battery
disconnect switch.

NOTICE
Do not turn the battery power disconnect switch off
until indicator lamp has turned off. If the switch is
turned off when the light is illuminated then the DEF
system will not purge and DEF could freeze and
cause damage to the pump and lines.

108356131

General Hazard Information
SMCS Code: 1000; 4450; 7405

{Hustration 11 g00104545

Attach a "Do Not Operate” warning tag or a similar
warning tag to the start switch or to the controls
before the engine is serviced or before the engine is
repaired. These warning tags (Special Instruction,
SEHS7332) are available from your Caterpillar
dealer. Attach the warning tags to the engine and to
each operator control station. When appropriate,
disconnect the starting controls.

Do not allow unauthorized personnel on the engine,
or around the engine when the engine is being
serviced.

« Tampering with the engine installation or
tampering with the OEM supplied wiring can be
dangerous. Personal injury, death and/or engine
damage could result.

* Vent the engine exhaust to the outside when the
engine is operated in an enclosed area.

* [f the engine is not running, do not release the
secondary brake or the parking brake systems
unless the vehicle is blocked or unless the vehicle
is restrained.

» Wear a hard hat, protective glasses, and other
protective equipment, as required.

* When working around an engine, the engine must
not be in operation. You may only be near a
running engine to carry out maintenance
procedures that require the engine to be in
operation. When work is performed around an
engine that is operating, wear protective devices
for ears to help prevent damage to hearing.

» Do not wear loose clothing or jewelry that can
snag on controls or on other parts of the engine.



14

Safety Section
General Hazard Information

M0108394-04

» Ensure that all protective guards and all covers
are secured in place on the engine.

« Never put maintenance fluids into glass
containers. Glass containers can break.

» Use all cleaning solutions with care.
* Report all necessary repairs.

Unless other instructions are provided, perform the
maintenance under the following conditions:

* The engine is stopped. Ensure that the engine
cannot be started.

» The protective locks or the controls are in the
applied position.

» Engage the secondary brakes or parking brakes.

» Block the vehicle or restrain the vehicle before
maintenance or repairs are performed.

 Disconnect the batteries when maintenance is
performed or when the electrical system is
serviced. Disconnect the battery ground leads.
Tape the leads to help prevent sparks. If equipped,
allow the diesel exhaust fluid to be purged before
disconnecting the battery.

 If equipped, disconnect the connectors for the unit
injectors that are on the valve cover base. This
action will help prevent personal injury from the
high voltage to the unit injectors. Do not come in
contact with the unit injector terminals while the
engine is operating.

» Do not attempt any repairs or any adjustments to
the engine while the engine is operating.

+ Do not attempt any repairs that are not
understood. Use the proper tools. Replace any
equipment that is damaged or repair the
equipment.

 For initial start-up of a new engine or for starting
an engine that has been serviced, make
provisions to stop the engine if an overspeed
occurs. The stopping of the engine may be
accomplished by shutting off the fuel supply and/
or the air supply to the engine. Ensure that only
the fuel supply line is shut off. Ensure that the fuel
return line is open.

« Start the engine from the operators station (cab).
Never short across the starting motor terminals or
the batteries. This action could bypass the engine
neutral start system and/or the electrical system
could be damaged.

Engine exhaust contains products of combustion
which may be harmful to your health. Always start the
engine and operate the engine in a well-ventilated
area. If the engine is in an enclosed area, vent the
engine exhaust to the outside.

Cautiously remove the following parts. To help
prevent spraying or splashing of pressurized fluids,
hold a rag over the part that is being removed.
 Filler caps

+ Grease fittings

* Pressure taps

» Breathers

* Drain plugs

Use caution when cover plates are removed.
Gradually loosen, but do not remove the last two
bolts or nuts that are at opposite ends of the cover
plate or the device. Before removing the last two

bolts or nuts, pry the cover loose to relieve any spring
pressure or other pressure.

40

3 &30

B

IHustration 12 00702020

» Wear a hard hat, protective glasses, and other
protective equipment, as required.

« Caterpillar recommends that you do not stand
next to an exposed running engine unless it is
necessary when carrying out daily checks or
maintenance procedures. When work is
performed around an engine that is operating,
wear protective devices for ears to help prevent
damage to hearing.

» Do not wear loose clothing or jewelry that can
snag on controls or on other parts of the engine.

» Ensure that all protective guards and all covers
are secured in place on the engine.

» Never put maintenance fluids into glass
containers. Glass containers can break.

» Use all cleaning solutions with care.
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Safety Section
General Hazard Information

* Report all necessary repairs.

Unless other instructions are provided, perform
the maintenance under the following conditions:

» The engine is stopped. Ensure that the engine
cannot be started.

» Disconnect the batteries when maintenance is
performed or when the electrical system is
serviced. Disconnect the battery ground leads.
Tape the leads to help prevent sparks.

* Do not attempt any repairs that are not
understood. Use the proper tools. Replace any
equipment that is damaged or repair the
equipment.

Pressurized Air and Water

Pressurized air and/or water can cause debris and/or
hot water to be blown out. This action could result in
personal injury.

When pressurized air and/or pressurized water is
used for cleaning, wear protective clothing, protective
shoes, and eye protection. Eye protection includes
goggles or a protective face shield.

The maximum air pressure for cleaning purposes
must be below 205 kPa (30 psi). The maximum
water pressure for cleaning purposes must be below
275 kPa (40 psi).

Fluid Penetration

Pressure can be trapped in the hydraulic circuit long
after the engine has been stopped. The pressure can
cause hydraulic fluid or items such as pipe plugs to
escape rapidly if the pressure is not relieved
correctly.

Do not remove any hydraulic components or parts
until pressure has been relieved or personal injury
may occur. Do not disassemble any hydraulic
components or parts until pressure has been relieved
or personal injury may occur. Refer to the OEM
information for any procedures that are required to
relieve the hydraulic pressure.

lllustration 13 g00687600

Always use a board or cardboard when you check for
a leak. Leaking fluid that is under pressure can
penetrate body tissue. Fluid penetration can cause
serious injury and possible death. A pin hole leak can
cause severe injury. If fluid is injected into your skin,
you must get treatment immediately. Seek treatment
from a doctor that is familiar with this type of injury.

Containing Fluid Spillage

Care must be taken to ensure that fluids are
contained during performance of inspection,
maintenance, testing, adjusting, and repair of the
product. Be prepared to collect the fiuid with suitable
containers before opening any compartment or
disassembling any component containing fluids.

Refer to Special Publication, NENG2500, “Cat Dealer
Service Tool Catalog” for tools and supplies suitable
to collect and contain fluids on Cat products.

Dispose of all fluids according to local regulations
and mandates.

Static Electricity Hazard when
Fueling with Ultra-low Sulfur Diesel
Fuel

The removal of sulfur and other compounds in ultra-
low sulfur diesel fuel (ULSD fuel) decreases the
conductivity of ULSD and increases the ability of
ULSD to store static charge. Refineries may have
treated the fuel with a static dissipating additive.
Many factors can reduce the effectiveness of the
additive over time. Static charges can build up in
ULSD fuel while the fuel is flowing through fuel
delivery systems. Static electricity discharge when
combustible vapors are present could result in a fire
or explosion. Ensure that the entire system used to
refuel your machine (fuel supply tank, transfer pump,
transfer hose, nozzle, and others) is properly
grounded and bonded. Consult with your fuel or fuel
system supplier to ensure that the delivery system
complies with fueling standards for proper grounding
and bonding.
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Avoid static electricity risk when fueling. Ultra-
low sulfur diesel fuel (ULSD fuel) poses a greater
static ignition hazard than earlier diesel formula-
tions with a higher sulfur contents. Avoid death
or serious injury from fire or explosion. Consuit
with your fuel or fuel system supplier to ensure
the delivery system is in compliance with fueling
standards for proper grounding and bonding
practices.

Inhalation

lilustration 14 g00702022

Exhaust

Use caution. Exhaust fumes can be hazardous to
health. If you operate the equipment in an enclosed
area, adequate ventilation is necessary.

Hexavalent Chromium

Caterpillar equipment and replacement parts comply
with applicable regulations and requirements where
originally sold. Caterpillar recommends the use of
only genuine Caterpillar replacement parts.

Hexavalent chromium has occasionally been
detected on exhaust and heat shield systems on
Caterpillar engines. Although laboratory testing is the
only accurate way to know if hexavalent chromium is,
in fact, present, the presence of a yellow deposit in
areas of high heat (for example, exhaust system
components or exhaust insulation) may be an
indication of the presence of hexavalent chromium.

Use caution if you suspect the presence of
hexavalent chromium. Avoid skin contact when
handling items that you suspect may contain
hexavalent chromium, and avoid inhalation of any
dust in the suspect area. Inhalation of, or skin contact
with, hexavalent chromium dust may be hazardous to
your health.

If such yellow deposits are found on the engine,
engine component parts, or associated equipment or
packages, Caterpillar recommends following local
health and safety regulations and guidelines, utilizing
good hygiene, and adhering to safe work practices
when handling the equipment or parts. Caterpillar
also recommends the following:

» Wear appropriate Personal Protective Equipment
(PPE)

e Wash your hands and face with soap and water
prior to eating, drinking, or smoking, and also
during rest room breaks, to prevent ingestion of
any yellow powder

« Never use compressed air for cleaning areas
suspected of containing hexavalent chromium

 Avoid brushing, grinding, or cutting materials
suspected of containing hexavalent chromium

» Obey environmental regulations for the disposal of
all materials that may contain or have come into
contact with hexavalent chromium

» Stay away from areas that might have hexavalent
chromium particles in the air.

Asbestos Information

Cat equipment and replacement parts that are
shipped from Caterpillar are asbestos free.
Caterpillar recommends the use of only genuine Cat
replacement parts. Use the following guidelines when
you handle any replacement parts that contain
asbestos or when you handle asbestos debris.

Use caution. Avoid inhaling dust that might be
generated when you handle components that contain
asbestos fibers. Inhaling this dust can be hazardous
to your health. The components that may contain
ashestos fibers are brake pads, brake bands, lining
material, clutch plates, and some gaskets. The
asbestos that is used in these components is usually
bound in a resin or sealed in some way. Normal
handling is not hazardous unless airborne dust that
contains asbestos is generated.

If dust that may contain asbestos is present, there
are several guidelines that should be followed:

» Never use compressed air for cleaning.

 Avoid brushing materials that contain asbestos.

« Avoid grinding materials that contain asbestos.

» Use a wet method to clean up asbestos materials.

» Avacuum cleaner that is equipped with a high
efficiency particulate air filter (HEPA) can also be
used.
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Safety Section
Burn Prevention

= Use exhaust ventilation on permanent machining
jobs.

* Wear an approved respirator if there is no other
way to control the dust.

« Comply with applicable rules and regulations for
the work place. In the United States, use
Occupational Safety and Health Administration
(OSHA) requirements. These OSHA requirements
can be found in “29 CFR 1910.1001".

» Obey environmental regulations for the disposal of
asbestos.

» Stay away from areas that might have asbestos
particles in the air.

Dispose of Waste Properly

llustration 15 900706404

Improperly disposing of waste can threaten the
environment. Potentially harmful fluids should be
disposed of in accordance with local regulations.

Always use leakproof containers when you drain
fluids. Do not pour waste onto the ground, down a
drain, or into any source of water.

Diesel Exhaust Fluid

A\ WARNING

DEF is an aqueous solution of urea which can re-
lease ammonia vapors. Always wear the appro-
priate Personal Protective Equipment (PPE) that
is noted on a material safety data sheet (MSDS)
for Diesel Exhaust Fluid (DEF).

* Do not inhale ammonia vapor or mist
* Do not eat, drink, or smoke in presence of DEF

* Avoid DEF contact with eyes, skin, and
clothing

¢ Wash thoroughly after handling DEF
Always follow the directions for first aid that are

noted on a material safety data sheet (MSDS) for
Diesel Exhaust Fluid (DEF).

DEF is not expected to produce significant adverse

health effects when the recommended instructions
for use are followed.

* Draining DEF must be carried out in a well-
ventilated area.

+ Do not allow the DEF to be spilled onto hot
surfaces.

07277507

Burn Prevention
SMCS Code: 1000; 4450; 7405

Do not touch any part of an operating engine system.
The engine, the exhaust, and the engine
aftertreatment system can exceed 650° C (1202° F)
under normal operating conditions.

Allow the engine system to cool before any
maintenance is performed. Relieve all pressure in the
air system, hydraulic system, lubrication system, fuel
system, and the cooling system before the related
items are disconnected.

Contact with high pressure fuel may cause fluid
penetration and burn hazards. High pressure fuel
spray may cause a fire hazard. Failure to follow
these inspection, maintenance and service in-
structions may cause personal injury or death.
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Safety Section
Burn Prevention
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After the engine has stopped, wait for 10 minutes to
allow the fuel pressure to be purged from the high-
pressure fuel lines before any service or repair is
performed on the engine fuel lines. The 10 minute
wait will also allow static charge to dissipate from the
low-pressure fuel system.

Allow the pressure to be purged in the air system, in
the hydraulic system, in the lubrication system, or in
the cooling system before any lines, fittings, or
related items are disconnected.

Induction System

Sulfuric Acid Burn Hazard may cause serious
personal injury or death.

The exhaust gas cooler may contain a small

amount of sulfuric acid. The use of fuel with sul-
fur levels greater than 15 ppm may increase the

amount of sulfuric acid formed. The sulfuric acid
may spill from the cooler during service of the en-
gine. The sulfuric acid will burn the eyes, skin
and clothing on contact. Always wear the appro-
priate personal protective equipment (PPE) that
is noted on a material safety data sheet (MSDS)
for sulfuric acid. Always follow the directions for
first aid that are noted on a material safety data
sheet (MSDS) for sulfuric acid.

Coolant

When the engine is at operating temperature, the
engine coolant is hot. The coolant is also under
pressure. The radiator and all lines to the heaters,
aftertreatment system or to the engine contain hot
coolant.

Any contact with hot coolant or with steam can cause
severe burns. Allow cooling system components to
cool before the cooling system is drained.

Check the coolant level after the engine has stopped
and the engine has been allowed to cool.

Ensure that the filler cap is cool before removing the
filler cap. The filler cap must be cool enough to touch
with a bare hand. Remove the filler cap slowly to
relieve pressure.

Cooling system conditioner contains alkali. Alkali can
cause personal injury. Do not allow alkali to contact
the skin, the eyes, or the mouth.

Oils

Skin may be irritated following repeated or prolonged
exposure to mineral and synthetic base oils. Refer to
your suppliers Material Safety Data Sheets for
detailed information. Hot oil and lubricating
components can cause personal injury. Do not allow
hot oil to contact the skin. Appropriate personal
protective equipment should be used.

Diesel Fuel

Diesel engines have high-pressure fuel systems and
the fuel can reach temperatures of over 100° C
(212° F). Ensure that the fuel has cooled before any
service or repairs are performed.

Diesel may be irritating to the eyes, respiratory
system, and skin. Prolonged exposure to diesel may
cause various skin conditions. Appropriate personal
protective equipment should be used. Refer to
supplier Material safety Data sheets for detailed
information.

Batteries

Electrolyte is an acid. Electrolyte can cause personal
injury. Do not allow electrolyte to contact the skin or
the eyes. Always wear protective glasses for
servicing batteries. Wash hands after touching the
batteries and connectors. Use of gloves is
recommended.

Engine and Aftertreatment System

Do not touch any part of an operating engine or
engine aftertreatment system. Allow the engine or the
engine aftertreatment system to cool before any
maintenance is performed on the engine or the
engine aftertreatment system. Relieve all pressure in
the appropriate system before any lines, fittings, or
related items are disconnected.
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Safety Section
Fire Prevention and Explosion Prevention

Aftertreatment System and Diesel
Exhaust Fluid

Diesel Exhaust Fluid (DEF) temperatures can reach
65°to 70°C (149.° to 126°F) during normal engine
operation. Stop the engine. Wait for 15 minutes to
allow the DEF system to be purged and the DEF to
cool before service or repair is performed.

i07676034

Fire Prevention and Explosion
Prevention
SMCS Code: 1000; 4450; 7405

/A

/

llustration 16 g00704000

All fuels, most lubricants, and some coolant mixtures
are flammable.

Flammable fluids that are leaking or spilled onto hot
surfaces or onto electrical components can cause a
fire. Fire may cause personal injury and property
damage. .

A flash fire may result if the covers for the engine

crankcase are removed within 15 minutes after an
emergency shutdown.

Determine whether the engine will be operated in an
environment that allows combustible gases to be
drawn into the air inlet system. These gases could
cause the engine to overspeed. Personal injury,
property damage, or engine damage could result.

If the application involves the presence of
combustible gases, consult your Caterpillar dealer for
additional information about suitable protection
devices.

Remove all flammable combustible materials or
conductive materials such as fuel, oil, and debris
from the engine. Do not allow any flammable
combustible materials or conductive materials to
accumulate on the engine.

Store fuels and lubricants in properly marked
containers away from unauthorized persons. Store
oily rags and any flammable materials in protective
containers. Do not smoke in areas that are used for
storing flammable materials.

Do not expose the engine to any flame.

Exhaust shields (if equipped) protect hot exhaust
components from oil or fuel spray in a case of a line,

a tube, or a seal failure. Exhaust shields must be
installed correctly.

Do not weld on lines or tanks that contain flammable
fluids. Do not flame cut lines or tanks that contain
flammable fluid. Clean any such lines or tanks

thoroughly with a nonflammable solvent prior to
welding or flame cutting.

Wiring must be kept in good condition. Ensure that all
electrical wires are properly routed and securely
attached. Check all electrical wires daily. Repair any
wires that are loose or frayed before you operate the
engine. Clean all electrical connections and tighten
all electrical connections.

Eliminate all wiring that is unattached or
unnecessary. Do not use any wires or cables that are
smaller than the recommended gauge. Do not
bypass any fuses and/or circuit breakers.

Arcing or sparking could cause a fire. Secure
connections, recommended wiring, and properly
maintained battery cables will help to prevent arcing
or sparking.

Contact with high pressure fuel may cause fluid
penetration and burn hazards. High pressure fuel
spray may cause a fire hazard. Failure to follow
these inspection, maintenance and service in-
structions may cause personal injury or death.

After the engine has stopped, you must wait for 10
minutes to allow the fuel pressure to be purged from
the high-pressure fuel lines before any service or
repair is performed on the engine fuel lines. The 10
minute wait will also allow static charge to dissipate
from the low-pressure fuel system.

Ensure that the engine is stopped. Inspect all lines
and hoses for wear or for deterioration. Ensure that
the hoses are correctly routed. The lines and hoses
must have adequate support and secure clamps.

Oil filters and fuel filters must be correctly installed.
The filter housings must be tightened to the correct
torque. Refer to the Disassembly and Assembly for
more information.
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lllustration 17 g00704059

Use caution when you are refueling an engine. Do
not smoke while you are refueling an engine. Do not
refuel an engine near open flames or sparks. Always
stop the engine before refueling.

Avoid static electricity risk when fueling. Ultra-low
Sulfur Diesel fuel (ULSD fuel) poses a greater static
ignition hazard than earlier diesel formulations with a
higher sulfur content. Avoid death or serious injury
from fire or explosion. Consult your fuel or fuel
system supplier to ensure that the delivery system is
in compliance with fueling standards for proper
grounding and bonding practices.

IHustration 18 000704135

Gases from a battery can explode. Keep any open
flames or sparks away from the top of a battery. Do
not smoke in battery charging areas.

Never check the battery charge by placing a metal
object across the terminal posts. Use a voltmeter or a
hydrometer.

Improper jumper cable connections can cause an
explosion that can result in injury. Refer to the
Operation Section of this manual for specific
instructions.

Do not charge a frozen battery. A frozen battery may
cause an explosion.

The batteries must be kept clean. The covers (if
equipped) must be kept on the cells. Use the
recommended cables, connections, and battery box
covers when the engine is operated.

Fire Extinguisher

Make sure that a fire extinguisher is available. Be
familiar with the operation of the fire extinguisher.
Inspect the fire extinguisher and service the fire
extinguisher regularly. Obey the recommendations
on the instruction plate.

Ether

Ether is flammable and poisonous.

Do not smoke while you are replacing an ether
cylinder.
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Safety Section
Crushing Prevention and Cutting Prevention

Do not store ether cylinders in living areas or in the
engine compartment. Do not store ether cylinders in
direct sunlight or in temperatures above 49 °C

(120 °F). Keep ether cylinders away from open
flames or sparks.

Lines, Tubes, and Hoses

Do not bend high-pressure lines. Do not strike high-
pressure lines. Do not install any lines that are bent
or damaged.

Leaks can cause fires. Consult your Caterpillar
dealer for repair or for replacement parts.

Replace the parts if any of the following conditions
are present:

» High-pressure fuel line or lines are removed.

» End fittings are damaged or leaking.

+ Outer coverings are chafed or cut.

* Wires are exposed.

» Outer coverings are ballooning.

» Flexible parts of the hoses are kinked.

+ Outer covers have embedded armoring.

« End fittings are displaced.

Make sure that all clamps, guards, and heat shields
are installed correctly. During engine operation,

correct installation will help to prevent vibration,
rubbing against other parts, and excessive heat.

08162291

Crushing Prevention and
Cutting Prevention
SMCS Code: 1000; 4450; 7405

Support the component properly when work beneath
the component is performed.

Unless other maintenance instructions are provided,
never attempt adjustments while the engine is
running.

Stay clear of all rotating parts and of all moving parts.
Leave the guards in place until maintenance is
performed. After the maintenance is performed,
reinstall the guards.

Keep objects away from moving fan blades. The fan
blades will throw objects or cut objects.

When objects are struck, wear protective glasses to
avoid injury to the eyes.

Chips or other debris may fly off objects when objects
are struck. Before objects are struck, ensure that no
one will be injured by flying debris.

05768982

Mounting and Dismounting
SMCS Code: 1000; 4450; 7405

Do not climb on the engine or the engine
aftertreatment system. The engine and
aftertreatment system have not been designed with
mounting or dismounting locations.

Refer to the OEM for the location of foot and hand
holds for your specific application.

07366423

High Pressure Fuel Lines
SMCS Code: 1274

Contact with high pressure fuel may cause fluid
penetration and burn hazards. High pressure fuel
spray may cause a fire hazard. Failure to follow
these inspection, maintenance and service in-
structions may cause personal injury or death.
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lllustration 19

(1) High-pressure line
(2) High-pressure line
(3) High-pressure line

The high-pressure fuel lines are the fuel lines that are
between the high-pressure fuel pump and the high-
pressure fuel manifold and the fuel lines that are
between the fuel manifold and electronic unit
injectors. These fuel lines are different from fuel lines

on other fuel systems.

The fuel lines are different because of the following
items:

« The high-pressure fuel lines are constantly
charged with high pressure.

» The internal pressures of the high-pressure fuel
lines are higher than other types of fuel system.

» The high-pressure fuel lines are formed to shape
and then strengthened by a special process.

Do not step on the high-pressure fuel lines. Do not
deflect the high-pressure fuel lines. Do not bend or
strike the high-pressure fuel lines. Deformation or
damage of the high-pressure fuel lines may cause a
point of weakness and potential failure.

(4) High-pressure line
(5) Fuel transfer line that is high pressure
(6) High-pressure pump

g06334696

(7) High-pressure line
(8) High-pressure fuel manifold (rail)

Do not check the high-pressure fuel lines with the
engine or the starting motor in operation. After the
engine has stopped, you must wait for 10 minutes to
allow the fuel pressure to be purged from the high-
pressure fuel lines before any service or repair is
performed on the engine fuel lines. The 10 minute
wait will also allow static charge to dissipate from the
low-pressure fuel system.

Do not loosen the high-pressure fuel lines to remove
air from the fuel system. This procedure is not
required.

Visually inspect the high-pressure fuel lines before
the engine is started. This inspection should be each
day.

If you inspect the engine in operation, always use the
proper inspection procedure to avoid a fluid
penetration hazard. Refer to Operation and
Maintenance Manual, “General hazard Information”.

 Inspect the high-pressure fuel lines for damage,
deformation, a nick, a cut, a crease, or a dent.
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» Do not operate the engine with a fuel leak. If there
is a leak, do not tighten the connection, to stop the
leak. The connection must only be tightened to the
recommended torque. Refer to Disassembly and
Assembly, “Fuel injection lines - Remove and Fuel
injection lines - Install’.

+ [f the high-pressure fuel lines are torqued correctly
and the high-pressure fuel lines are leaking, the
high-pressure fuel lines must be replaced.

» Ensure that all clips on the high-pressure fuel lines
are in place. Do not operate the engine with clips
that are damaged, missing, or loose.

* Do not attach any other item to the high-pressure
fuel lines.

» Loosened high-pressure fuel lines must be
replaced. Also removed high-pressure fuel lines
must be replaced. Refer to Disassembly and
assembly manual, “Fuel Injection Lines - Install”.

07728672

Before Starting Engine

SMCS Code: 1000

NOTI
For initial start-up of a new or rebuilt engine, and for
start-up of an engine that has been serviced, make
provision to shut the engine off should an overspeed
occur. This may be accomplished by shutting off the
air and/or fuel supply to the engine.

Engine exhaust contains products of combustion
which may be harmful to your health. Always
start and operate the engine in a well ventilated

area and, if in an enclosed area, vent the exhaust
to the outside.

Inspect the engine for potential hazards.

Do not start the engine or move any of the controls if
there is a “DO NOT OPERATE” warning tag or similar
warning tag attached to the start switch or to the
controls.

Before starting the engine, ensure that no one is on,
underneath, or close to the engine. Ensure that the
area is free of personnel.

If equipped, ensure that the lighting system for the
engine is suitable for the conditions. Ensure that all
lights work properly, if equipped.

All protective guards and all protective covers must
be installed if the engine must be started to perform
service procedures. To help prevent an accident that
is caused by parts in rotation, work around the parts
carefully.

Do not bypass the automatic shutoff circuits. Do not
disable the automatic shutoff circuits. The circuits are
provided to help prevent personal injury. The circuits
are also provided to help prevent engine damage.

Before starting the engine, ensure that the drive belt
is securely in place. The coolant pump is operated by
the drive belt.

See the Service Manual for repairs and for
adjustments.

08219601

Engine Starting

SMCS Code: 1000

Do not use aerosol types of starting aids such as
ether. Such use could result in an explosion and
personal injury.

If a warning tag is attached to the engine start switch
or to the controls DO NOT start the engine or move
the controls. Consult with the person that attached
the warning tag before the engine is started.

All protective guards and all protective covers must
be installed if the engine must be started to perform
service procedures. To help prevent an accident that
is caused by parts in rotation, work around the parts
carefully.

Start the engine from the operator's compartment or
from the engine start switch.

Always start the engine according to the procedure
that is described in the Operation and Maintenance
Manual, “Engine Starting” topic in the Operation
Section. Knowing the correct procedure will help to
prevent major damage to the engine components.
Knowing the procedure will also help to prevent
personal injury.

To ensure that the jacket water heater (if equipped)
and/or the lube oil heater (if equipped) is working
correctly, check the water temperature gauge. Also,
check the oil temperature gauge during the heater
operation.
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Engine exhaust contains products of combustion
which may be harmful to your health. Always
start and operate the engine in a well ventilated
area and, if in an enclosed area, vent the exhaust
to the outside.

Note: The engine is equipped with a device for cold
starting. If the engine will be operated in very cold
conditions, an extra cold starting aid may be
required. Normally, the engine will be equipped with
the correct type of starting aid for the region of
operation.

These engines are equipped with a glow plug starting
aid in each individual cylinder that heats the intake air
to improve starting. Some Caterpillar engines may
have a cold starting system that is controlled by the
ECM that allows a controlled flow of ether into the
engine. The ECM will disconnect the glow plugs
before the ether is introduced. This system would be
installed at the factory.

02234873

Engine Stopping
SMCS Code: 1000

Stop the engine according to the procedure in the
Operation and Maintenance Manual, “Engine
Stopping (Operation Section)” in order to avoid
overheating of the engine and accelerated wear of
the engine components.

Use the Emergency Stop Button (if equipped) ONLY
in an emergency situation. Do not use the
Emergency Stop Button for normal engine stopping.
After an emergency stop, DO NOT start the engine
until the problem that caused the emergency stop
has been corrected.

Stop the engine if an overspeed condition occurs
during the initial start-up of a new engine or an
engine that has been overhauled.

To stop an electronically controlled engine, cut the
power to the engine and/or shutting off the air supply
to the engine.

i08154895

Electrical System
SMCS Code: 1000; 1400

Never disconnect any charging unit circuit or battery
circuit cable from the battery when the charging unit
is operating. A spark can cause the combustible

gases that are produced by some batteries to ignite.

To help prevent sparks from igniting combustible
gases that are produced by some batteries, the
negative “-” cable should be connected last from the
external power source to the primary position for

grounding.

Check the electrical wires daily for wires that are
loose or frayed. Tighten all loose electrical
connections before the engine is started. Repair all
frayed electrical wires before the engine is started.
See the Operation and Maintenance Manual for
specific starting instructions.

Grounding Practices

[

lllustration 20 906296580
Typical example

(1) Ground to battery
(2) Ground to starting motor
(3) Starting motor to engine block
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Illustration 21 906296637
Typical example
(4) Ground to the battery

(5) Ground to the engine block
(6) Primary position for grounding

NOTICE

For C3.6 industrial engines, ensure that a 12 VDC or
24 VDC battery source is used to start the engine.
For C2.8 industrial engines, use a 12 VDC battery
source to start the engine. Never attempt to start an
engine from an external power source such as elec-
tric welding equipment, which has a voltage that is
unsuitable for engine starting and will damage the
electrical system.

Correct grounding for the engine electrical system is
necessary for optimum engine performance and
reliability. Incorrect grounding will result in
uncontrolled electrical circuit paths and in unreliable
electrical circuit paths.

Uncontrolled electrical circuit paths can resuit in
damage to the crankshaft bearing journal surfaces
and to aluminum components.

Engines that are installed without engine-to-frame
ground straps can be damaged by electrical
discharge.

To ensure that the engine and the engine electrical
systems function correctly, an engine-to-frame
ground strap with a direct path to the battery must be
used. This path may be provided by way of a direct
engine ground to the frame.

The connections for the grounds should be tight and
free of corrosion. The engine alternator must be
grounded to the negative “-” battery terminal. The
wire used must be adequate to handle the full
charging current of the alternator.

The power supply connection for the engine
electronics should always be from the isolator to the
battery . It is the decision of the OEM which polarity
the isolator is connected to.

i07925886

Engine Electronics
SMCS Code: 1000; 1900

Tampering with the electronic system installation
or the OEM wiring installation can be dangerous
and could result in personal injury or death and/
or engine damage.

A\ WARNING

Electrical Shock Hazard. The electronic unit injec-
tors use DC voltage. The ECM sends this voltage
to the electronic unit injectors. Do not come in
contact with the harness connector for the elec-
tronic unit injectors while the engine is operating.
Failure to follow this instruction could result in
personal injury or death.

This engine has a comprehensive, programmable
Engine Monitoring System. The Electronic Control
Module (ECM) has the ability to monitor the engine
operating conditions. If any of the engine parameters
extend outside an allowable range, the ECM will
initiate an immediate action.

The following actions are available for engine
monitoring control:

= Warning: A warning light could be illuminated or a
sound warning could be activated (horn)

* Derate: The engine power could be reduced by 50
percent

+ Shutdown: The engine could be shut down or only
operate at low idle

The following monitored engine operating conditions
and components can limit engine speed and/or the
engine power:
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» Engine Coolant Temperature

+ Engine Oil Pressure

* Engine Speed

+ Intake Manifold Air Temperature

+ Intake Manifold Pressure

+ Wastegate Regulator

+ Supply Voitage to Sensors

* Fuel Temperature

» Fuel Pressure in Manifold (Rail)

* NOx Reduction System temperature

+ Engine Aftertreatment System

The Engine Monitoring package can vary for different
engine models and different engine applications.
However, the monitoring system and the engine

monitoring control will be similar for all engines.

Note: Many of the engine control systems and
display modules that are available for Caterpillar
engines will work in unison with the Engine
Monitoring System. Together, the two controls will
provide the engine monitoring function for the specific
engine application. Refer to Troubleshooting for more
information on the Engine Monitoring System.
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Model View lllustrations
SMCS Code: 1000

The following model views show typical features of
the engine. Due to individual applications, your
engine may appear different from the illustrations.

C3.6 Industrial Engine Views

i
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lliustration 22
Typical example

(1) Selective Catalytic Reduction (SCR)
(2) Diesel Exhaust Fluid (DEF) injector
(3) Engine harness interface

(4) Throttle control valve

(5) NOx Reduction System (NRS) valve

(7) Alternator

(9) Qil filler (lower)

(6) Air intake from air charge cooler

(8) Oil gauge (Dipstick)

(11) Starting motor

(12) Oil drain plug

(13) High-pressure fuel pump

(14) Diesel Particulate Filter (DPF)

(10) Oil filter assembly

906297496
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llustration 23 906297569
Typical example

(15) Front lifting eye (20) Electronic Control Module (ECM), (24) Coolant intake

(16) Rear lifting eyes location for transportation only (25) Drive belt

(17) Actuator for turbocharger (21) Idler for drive belt (26) Coolant outlet

(18) Turbocharger (22) Adjuster for drive belt (27) Top oil filler

(19) Air intake from air cleaner (23) Coolant pump pulley
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C2.8 Industrial Engine Views

lllustration 24
Typical example

(1) Diesel Particulate Filter (DPF) and Diesel
Oxidation Catalyst (DOC) combined

(2) Engine harness interface

(3) NOx Reduction System (NRS) valve

(4) Throttle control valve

(6) Oil filter assembly
(7) Qil filler (fower)

906481332

(8) Oil gauge (Dipstick)

(9) Oil drain plug

(10) Starting motor

(11) High-pressure fuel pump
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lllustration 25
Typical example

(12) Oil filler (upper)

(13) Front lifting eye

(14) Rear lifting eyes

(15) Actuator for turbocharger
(16) Turbocharger

(17) Air intake from air cleaner

(18) Electronic Control Module (ECM),
location for transportation only

(19) Adjuster for drive belt

(20) Coolant pump pulley

(21) Coolant intake
(22) Drive belt
(23) Coolant outtet

906481335
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Loose or Off Engine Components

lllustration 26
Typical example

(1) Primary fuel filter, combined with electric
fuel priming pump and Water-In-Fuel
(WIF) sensor

(2) If equipped, secondary fuel filter

(3) Primary fuel filter, combined with manual
fue! priming pump and Water-In-Fuel
(WIF) sensor

(4) Cootant diverter valve

(5) Diesel Exhaust Fluid (DEF) pump with
DEF pump filter

(6) DEF tank with DEF header installed

(7) DEF heated lines

(8) Link harness

(9) Electric contro! module

006297651

(10) Inlet temperature sensor
(11) Exhaust assembly

(12) NOx sensors

(13) Low-pressure fuel line
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08067930

Model View lllustrations
SMCS Code: 1000

The following model views show typical features of
the engine. Due to individual applications, your
engine may appear different from the illustrations.
C3.6 Industrial Engine Views For

Engines Equipped With A Balancer

lilustration 27 906511376
Typical example

(1) Selective Catalytic Reduction (SCR) (5) Air intake from air charge cooler (9) QOil drain plug (1 of 2)

(2) Diesel Exhaust Fluid (DEF) injector (6) Alternator (10) High-pressure fuel pump

(3) Diesel Particulate Filter (DPF) (7) Oil filter assembly (11) Throttle control valve

(4) NOx Reduction System (NRS) valve (8) Starting motor (12) Engine harness interface
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lllustration 28
Typical example
(13) Rear lifting eyes

(14) Actuator for turbocharger
(15) Turbocharger

(16) Electronic Control Module (ECM),

location for transportation only
(17) Oil gauge (Dipstick)

(18) Qil filler

(19) Oil drain plug (2 of 2)

(20) Automatic adjuster for drive belt
(21) Coolant pump pulley

(22) Coolant intake

(23) Drive belt

(24) Fan Pulley

(25) Coolant outlet

(26) Air intake from air cleaner
(27) Front lifting eye

906511390
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Loose or Off Engine Components

lHustration 29
Typical example

(1) Primary fuel filter, combined with electric
fuel priming pump and Water-In-Fuel
(WIF) sensor

(2) if equipped, secondary fuel filter

(3) Primary fuel filter, combined with manual
fuel priming pump and Water-In-Fuel
(WIF) sensor

(4) Coolant diverter valve

(5) Diesel Exhaust Fluid (DEF) pump with
DEF pump filter

(6) DEF tank with DEF header installed

(7) DEF heated lines

(8) Link harness

(9) Electric control module

(10) Inlet temperature sensor
(11) Exhaust assembly

(12) NOx sensors

(13) Low-pressure fuel line

906297651
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Product Description P
((Engine and Aftertreatment))
SMCS Code: 1000; 4450; 4491 7 3 3 1
C3.6 Industrial Engine
The Caterpillar C3.6 industrial engine is a single ° 0
turbocharged, air to air charge cooled engine. There A B L
are two variants of the C3.6 industrial engines.
Engines with a power rating of 56 kW (75.1 hp) and
below or engines with a power rating of 70 kW
(93.9 hp) and above. -
liustration 30 g06297997
The engine aftertreatment system for engines with a Typical example
power ratings of 56 kW (75.1 hp) and below, is (A) Inlet valves
configured as follows: (B) Exhaust valves
» Diesel Oxidation Catalyst (DOC) Table 1
« Diesel Particulate Filter (DPF) e eendie SpecinCations
The engine aftertreatment system for engines with a gecatng Range (Bm) S00do 240
power ratings of 70 kW (93.9 hp) and above, is Number of Cylinders 4 In-Line
configured as follows:
Bore 98 mm (3.86 inch)
» Diesel Oxidation Catalyst (DOC) Stroke 120 mm (472 inch)
» Diesel Particulate Filter (DPF ; i i
( ) :::rgg;)tmg (engines with DOC 55.4 KW (74.29 hp)
» Selective Catalytic Reduction (SCR)
Power rating (engines with 70 to 100 kW
C2.8 Industrial Engine DOC, DPF, and SCR) (93.87 to 134.1 hp)
Aspiration Turbocharged charge cooled

The Caterpillar C2.8 industrial engine is a single
turbocharged engine. The engine may be
turbocharged or turbocharged with an air charge
cooler.

The engine aftertreatment system is configured as
follows:

» Diesel Oxidation Catalyst (DOC)
» Diesel Particulate Filter (DPF)

Engine Specifications

Note: The front end of the engine is opposite the
flywheel end of the engine. The left and the right
sides of the engine are determined from the flywheel
end. The number 1 cylinder is the front cylinder.

Compression Ratio 171

Displacement 3.621 L (220.966 cubic inch)

Firing Order 1-3-4-2

Valves per cylinder 4

Rotation (flywheel end) Counterclockwise

() The operating rpm depends on the engine rating, the applica-
tion, and the configuration of the throttle.

Table 2

C2.8 Engine Specifications
Operating Range (rpm) 800 to 2400 (1
Number of Cylinders 4 In-Line
Bore 90 mm (3.54 inch)
Stroke 110 mm (4.33 inch)
Power rating 50 kWto 556.4 kW

(67.05 hp to 74.29 hp)

(continued)



36

Product Information Section
(Engine and Aftertreatment)

M0108394-04

(Table 2, contd)

Aspiration Turbocharged and Turbo-
charged charge cooled

Compression Ratio 17:1
Displacement 2.8 L (170.87 cubic inch)
Firing Order 1-3-4-2

Valves per cylinder 4

Rotation (flywheel end) Counterclockwise

() The operating rpm depends on the engine rating, the applica-
tion, and the configuration of the throttle.

Electronic Engine Features

The engine and aftertreatment operating conditions
are monitored. The Electronic Control Module (ECM)
controls the response of the engine to these
conditions and to the demands of the operator. These
conditions and operator demands determine the
precise control of fuel injection by the ECM. The
electronic engine control system provides the
following features:

» Engine monitoring

« Engine speed governing

» Control of the injection pressure

« Cold start strategy

+ Automatic air/fuel ratio control

« Torque rise shaping

* Injection timing control

» System diagnostics

* NOx reduction system control

+ Aftertreatment system control

The ECM provides an electronic governor that
controls the injector output to maintain the desired
engine speed.

For more information on electronic engine features,

refer to the Operation and Maintenance Manual,
“Features and Controls” topic (Operation Section).

Engine Diagnostics

The engine has built-in diagnostics to ensure that the
engine systems are functioning correctly. The
operator will be alerted to the condition by a “Stop or
Warning” lamp. Under certain conditions, the engine
horsepower and the vehicle speed may be limited.
The electronic service tool may be used to display
the diagnostic codes.

There are three types of diagnostic codes: active,
logged, and event.

Most of the diagnostic codes are logged and stored in
the ECM. For additional information, refer to the
Operation and Maintenance Manual, “Engine

Diagnostics” topic (Operation Section).
Engine Cooling and Lubrication

The cooling system and lubrication system consists
of the following components:

+ Belt driven water pump

»  Water temperature regulator which regulates the
engine coolant temperature

» Gear-driven gerotor type oil pump

¢ Qil cooler

The engine lubricating oil is supplied by a gerotor
type oil pump. The engine lubricating oil is cooled
and the engine lubricating oil is filtered. The bypass
valve can provide unrestricted flow of lubrication oil to
the engine if the oil filter element should become

plugged.

Engine efficiency, efficiency of emission controls, and
engine performance depend on adherence to proper
operation and maintenance recommendations.
Engine performance and efficiency also depend on
the use of recommended fuels, lubrication oils, and
coolants. Refer to this Operation and Maintenance
Manual, “Maintenance Interval Schedule” for more
information on maintenance items.

Engine Service Life

Engine efficiency and maximum utilization of engine
performance depend on the adherence to proper
operation and maintenance recommendations. In
addition, use recommended fuels, coolants, and
lubricants. Use the Operation and Maintenance

Manual as a guide for required engine maintenance.
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Expected engine life is generally predicted by the
average power that is demanded. The average
power that is demanded is based on fuel
consumption of the engine over time. Reduced hours
of operation at full throttle and/or operating at
reduced throttle settings resultin a lower average
power demand. Reduced hours of operation will
increase the length of operating time before an
engine overhaul is required. For more information,
refer to the Operation and Maintenance Manual,
“Overhaul Considerations” topic (Maintenance
Section).

Aftermarket Products and
Caterpillar Engines

Caterpillar does not warrant the quality or
performance of non-Caterpillar fluids and filters.

When auxiliary devices, accessories, or
consumables (filters, additives, catalysts), which are
made by other manufacturers are used on Caterpillar
products, the Caterpillar warranty is not affected
simply because of such use.

However, failures that result from the installation
or use of other manufacturers devices,
accessories, or consumables are NOT Caterpillar
defects. Therefore, the defects are NOT covered
under the Caterpilfar warranty.

Aftertreatment System

The aftertreatment system is approved for use by
Caterpillar. To be emissions-compliant, only the
approved Caterpillar aftertreatment system must be
used on a Caterpillar engine.
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Product Identification
Information

107816292

Plate Locations and Film
Locations
SMCS Code: 1000; 4450
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lllustration 31 906298126
Typical example
(1) Engine serial number plate location

Serial Number Plate

The engine serial number plate (1) is on the right side
of the cylinder block to the rear of the front engine
mounting.

Caterpillar dealers need all these numbers to
determine the components that were included with
the engine. This information permits accurate
identification of replacement part humbers.

CAERRIUIARY AT
ARRANGEMENT NUMBER SALES MODEL

O o

SERIAL NUMBER
\__MADE N UK. (ALWAYS GIVE ALL NUMBERS) R )
lllustration 32 g03047463
Typical example of serial number plate

108043623

Emissions Certification Film
SMCS Code: 1000; 7405
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lllustration 33 906522161
Typical location of the engine emission label

The engine emission label is typically installed on the
flywheel housing at Position (X). An extra engine
emission label may be supplied loose.
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Reference Information
SMCS Code: 1000; 4450

information for the following items may be needed to
order parts. Locate the information for your engine.
Record the information in the appropriate space.
Make a copy of this list for a record. Keep the
information for future reference.

Record for Reference
Engine Model

Engine Serial number

Engine Low Idle rpm

Engine Full Load rpm

In Line Fuel Filter

Primary Fuel Filter

Secondary Fuel Filter Element

Lubrication Oil Filter Element

Auxiliary Oil Filter Element (if equipped)
Total Lubrication System Capacity

Total Cooling System Capacity

Air Cleaner Element

Drive Belt

Clean Emissions Module
Part Number

Serial Number

Diesel Exhaust Fluid (DEF) Pump
Part Number

Serial Number
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Operation Section

Lifting and Storage

08067983

Product Lifting

SMCS Code: 7000; 7002

NOTICE

Always inspect lifting eyebolts and all other lifting
equipment for damage before performing any lifting.
Never bend the eyebolts and the brackets. Never
perform product lifting if components are damaged.
Only load the eyebolts and the brackets under ten-
sion. Remember that the capacity of an eyebolt is
less as the angle between the supporting members
and the object becomes less than 90 degrees.

When it is necessary to remove a component at an
angle, only use a link bracket that is properly rated for
the weight.

Read all the information within product lifting before
any lifting is attempted. Ensure that the correct set of
liting eyes for the assembly to be lifted have been
selected.

Use a hoist to remove heavy components. Use an
adjustable lifting beam to lift the engine. All
supporting members (chains and cables) should be
parallel to each other. The chains and cables should
be perpendicular to the top of the object that is being
lifted.

To obtain the correct balance for lifting an application,
adjust the chain lengths.

Lifting eyes are designed and installed for the
specific engine arrangement. Alterations to the lifting
eyes and/or the engine, make the lifting eyes and the
liting fixtures obsolete. If alterations are made,
ensure that proper lifting devices are provided.

There are several different designs of lifting eyes.
The following sections give examples of lifting eyes
on the engine and engine with aftertreatment.

Consult your Caterpillar dealer for information
regarding fixtures for proper engine lifting.

C3.6 Industrial Engine

IHustration 34 006298473
Typical example

(1) Rear lifting eyes

(2) Front lifting eye

Use all 3 lifting eyes when lifting engine assembly.
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Caterpillar recommends that model-specific cradles
are used to store and transport engines. Supporting
engines on the sump/oil pan is not recommended
under any circumstances. This action is for both
safety and quality reasons.

C3.6 Industrial Engine Equipped
With A Balancer

lllustration 35 906511783
Typical example

(1) Rear lifting eyes

(2) Front lifting eye

Use both lifting eyes when lifting engine assembly.

Caterpillar recommends that model-specific cradles
are used to store and transport engines. Supporting
engines on the sump/oil pan is not recommended
under any circumstances. This action is for both
safety and quality reasons.

C2.8 Industrial Engine

lilustration 36
Typical example

(1) Rear lifting eye
(2) Front lifting eye

006458398

Use both lifting eyes when lifting engine assembly.

Caterpillar recommends that model-specific cradles
are used to store and transport engines. Supporting
engines on the sump/oil pan is not recommended
under any circumstances. This action is for both
safety and quality reasons.

07676027

Product Storage
SMCS Code: 7002

If the engine will not be started for several weeks, the
lubricating oil will drain from the cylinder walls and
from the piston rings. Rust can form on the cylinder
liner surface. Rust on the cylinder liner surface will
cause increased engine wear