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ForewordForeword

Literature InformationLiterature Information

This manual should be stored in the operator'sThis manual should be stored in the operator's
compartment in the literature holder or seat backcompartment in the literature holder or seat back
literature storage area.literature storage area.

This manual contains safety, operation,This manual contains safety, operation,transportation, lubrication and maintenancetransportation, lubrication and maintenance
information.information.

Some photographs or illustrations in this publicationSome photographs or illustrations in this publication
show details or attachments that can be differentshow details or attachments that can be different
from your lift truck. Guards and covers might havefrom your lift truck. Guards and covers might have
been removed for illustrative purposes.been removed for illustrative purposes.

Continuing improvement and advancement ofContinuing improvement and advancement of
product design might have caused changes to yourproduct design might have caused changes to your
lift truck which are not included in this publication.lift truck which are not included in this publication.
Read, study and keep this manual with the lift truck.Read, study and keep this manual with the lift truck.

Whenever a question arises regarding your lift truck,Whenever a question arises regarding your lift truck,
or this publication, please consult your DOOSANor this publication, please consult your DOOSAN
dealer for the latest available information.dealer for the latest available information.

SafetySafety

The Safety Section lists basic safety precautions. InThe Safety Section lists basic safety precautions. In
addition, this section identifies the text and locationsaddition, this section identifies the text and locations
of warning signs and labels used on the lift truck.of warning signs and labels used on the lift truck.
Read and understand the basic precautions listed inRead and understand the basic precautions listed in
the Safety Section before operating or performingthe Safety Section before operating or performing
lubrication, maintenance and repair on this lift truck.lubrication, maintenance and repair on this lift truck.

Operator Restraint System (Operator Restraint System (If EquippeIf Equipped)d)

This manual contains safety, operation andThis manual contains safety, operation and
maintenance information for the DOOSAN operatormaintenance information for the DOOSAN operator
restraint system. Read, study and keep it handy.restraint system. Read, study and keep it handy.

WARNINGWARNING

Your DOOSAN truck comes equipped with anYour DOOSAN truck comes equipped with an
operator restraint system. Should it becomeoperator restraint system. Should it become
necessary to replace the seat for any reason, itnecessary to replace the seat for any reason, it
should only be replaced with another DOOSANshould only be replaced with another DOOSAN
operator restraint system.operator restraint system.

Photographs or illustrations guide the operatorPhotographs or illustrations guide the operator
through correct procedures of checking, operationthrough correct procedures of checking, operation
and maintenance of the DOOSAN operator restraintand maintenance of the DOOSAN operator restraint
system.system.

SAFE and EFFICIENT OPERATION of a lift truckSAFE and EFFICIENT OPERATION of a lift truck
depends to a great extent on the skill and alertnessdepends to a great extent on the skill and alertness
on the part of the operator. To develop this skill theon the part of the operator. To develop this skill the
operator should read and understand the Safeoperator should read and understand the Safe
Driving Practices contained in this manual.Driving Practices contained in this manual.

Forklift trucks seldom tipover, but in the rare eventForklift trucks seldom tipover, but in the rare event
they do, the operator may be pinned to the groundthey do, the operator may be pinned to the ground
by the lift truck or the overhead guard. This couldby the lift truck or the overhead guard. This could
result in serious injury or death.result in serious injury or death.

Operator training and safety awareness is anOperator training and safety awareness is aneffective way to prevent accidents, but accidentseffective way to prevent accidents, but accidents
can still happen. The DOOSAN operator restraintcan still happen. The DOOSAN operator restraint
system can minimize injuries. The DOOSANsystem can minimize injuries. The DOOSAN
operator restraint system keeps the operatoroperator restraint system keeps the operator
substantially within the confines of the operator'ssubstantially within the confines of the operator's
compartment and the overhead guard.compartment and the overhead guard.

This manual contains information necessary for SafeThis manual contains information necessary for Safe
Operation. Before operating a lift truck make sureOperation. Before operating a lift truck make sure
that the necessary instructions are available andthat the necessary instructions are available and
understood.understood.
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OperationOperation

The Operation Section is a reference for the newThe Operation Section is a reference for the new
operator and a refresher for operator and a refresher for the experienced one.the experienced one.
This section includes a discussion of gauges,This section includes a discussion of gauges,
switches, lift truck controls, attachment controls,switches, lift truck controls, attachment controls,
transportation and towing information.transportation and towing information.
Photographs and illustrations guide the operatorPhotographs and illustrations guide the operator
through correct procedures of checking, starting,through correct procedures of checking, starting,

operating and stopping the lift truck.operating and stopping the lift truck.
Operating techniques outlined in this publication areOperating techniques outlined in this publication are
basic. Skill and techniques develop as the operatorbasic. Skill and techniques develop as the operator
gains knowledge of the lift truck and its capabilities.gains knowledge of the lift truck and its capabilities.

MaintenanceMaintenance

The Maintenance Section is a guide to equipmentThe Maintenance Section is a guide to equipment
care. The illustrated, step-by-step instructions arecare. The illustrated, step-by-step instructions are
grouped by servicing intervals. Items without specificgrouped by servicing intervals. Items without specific
intervals are listed under "When Required" topics.intervals are listed under "When Required" topics.
Items in the "Maintenance Intervals" chart areItems in the "Maintenance Intervals" chart are
referenced to detailed instructions that follow.referenced to detailed instructions that follow.

Maintenance IntervalsMaintenance Intervals

Use the service hour meter to determine servicingUse the service hour meter to determine servicing
intervals. Calendar intervals shown (daily, weekly,intervals. Calendar intervals shown (daily, weekly,
monthly, etc.) can be used instead of service hourmonthly, etc.) can be used instead of service hour
meter intervals if they provide more convenientmeter intervals if they provide more convenient
servicing schedules and approximate the indicatedservicing schedules and approximate the indicated
service hour meter reading. Recommended serviceservice hour meter reading. Recommended service
should always be performed at the interval thatshould always be performed at the interval that
occurs first.occurs first.

Under extremely severe, dusty or wet operatingUnder extremely severe, dusty or wet operating
conditions, more frequent lubrication than isconditions, more frequent lubrication than is
specified in the "Maintenance Intervals" chart mightspecified in the "Maintenance Intervals" chart might
be necessary.be necessary.

Perform service on items at multiples of the originalPerform service on items at multiples of the original

requirement. For example, at "Every 500 Servicerequirement. For example, at "Every 500 Service
Hours or 3 Months", also service those items listedHours or 3 Months", also service those items listed
under "Every 250 Service Hours or Monthly" andunder "Every 250 Service Hours or Monthly" and
"Every 10 Service Hours or Daily"."Every 10 Service Hours or Daily".

Environment ManagementEnvironment Management

Note that DOOSAN INDUSTRIAL VEHICLENote that DOOSAN INDUSTRIAL VEHICLE
DIVISION is ISO 14001 certified which isDIVISION is ISO 14001 certified which is
harmonized with ISO 9001. Periodicharmonized with ISO 9001. Periodic
ENVIRONMENTAL AUDITS & ENVIRONMENTALENVIRONMENTAL AUDITS & ENVIRONMENTAL
PERFORMANCE EVALUATIONS have been madePERFORMANCE EVALUATIONS have been made
by internal and external inspection entities.by internal and external inspection entities.
LIFECYCLE ANALYSIS has also been madeLIFECYCLE ANALYSIS has also been made

through out the total product life. ENVIRONMENTthrough out the total product life. ENVIRONMENT
MANAGEMENT SYSTEM includes DESIGN FORMANAGEMENT SYSTEM includes DESIGN FOR
ENVIRONMENT from the initial stage of the design.ENVIRONMENT from the initial stage of the design.
ENVIRONMENT MANAGEMENT SYSTEMENVIRONMENT MANAGEMENT SYSTEM
considers environmental laws & regulations,considers environmental laws & regulations,
reduction or elimination of resource consumption asreduction or elimination of resource consumption as
well as environmental emission or pollution fromwell as environmental emission or pollution from
industrial activities, energy saving, environmentindustrial activities, energy saving, environment
friendly product design(lower noise, vibration,friendly product design(lower noise, vibration,
emission, smoke, heavy metal free, ozone depletingemission, smoke, heavy metal free, ozone depleting
substance free, etc.), recycling, material costsubstance free, etc.), recycling, material cost
reduction, and even environmentally orientedreduction, and even environmentally oriented
education for the employee.education for the employee.
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ImportImportaant Sant Safety Inforfety Informamatitionon

Most accidents involving product operation, maintenance and repair are caused by failure to observe basicMost accidents involving 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 situationssafety 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, and use common sense. Personsbefore an accident occurs. A person must be alert to potential hazards, and use common sense. Persons
must also have the necessary training, skills and tools before attempting to perform these functions.must also have the necessary training, skills and tools before attempting to perform these functions.

Improper operation, lubrication, maintenance or repair of this product can be dangerous and couldImproper operation, lubrication, maintenance or repair of this product can be dangerous and could
result in injury or death.result in injury or death.

Do not operate or perform any lubrication, maintenance or repair on this product, until you have readDo not operate or perform any lubrication, maintenance or repair on this product, until you have read
and understood the operation, lubrication, maintenance and and understood the operation, lubrication, maintenance and repair information.repair information.

Safety precautions and warnings are provided in this manual and on the product. If these hazardSafety precautions and warnings are provided in this manual and on the product. If these hazard
warnings are not heeded, bodily injury or death warnings are not heeded, bodily injury or death could occur to you could occur to you or other persons.or other persons.

The hazards are identified by the "Safety Alert Symbol" and followed by a "Signal Word" such as "WARNING"The hazards are identified by the "Safety Alert Symbol" and followed by a "Signal Word" such as "WARNING"
as shown below.as shown below.

WARNINGWARNING

The meaning of this safety alert symbol is as follows:The meaning of this safety alert symbol is as follows:

Attention! Become Alert! Your Safety is Involved.Attention! Become Alert! Your Safety is Involved.

The message that appears under the warning, explaining the hazard, can be either written or pictoriallyThe message that appears under the warning, explaining the hazard, can be either written or pictorially
presented.presented.

Operations that may cause product damage are identified by NOTICE labels on the product and in thisOperations that may cause product damage are identified by NOTICE labels on the product and in this
publication.publication.

DOOSAN cannot anticipate every possible circumstance that might involve a potential hazard, and commonDOOSAN cannot anticipate every possible circumstance that might involve a potential hazard, and common
sense is always required. The warnings in this publication and on the product are therefore not all inclusive.sense is always required. The warnings in this publication and on the product are therefore not all inclusive.
Before any tool, procedure, work method or operatiBefore any tool, procedure, work method or operating technique not specifically rng technique not specifically recommended by DOOSAN isecommended by DOOSAN is
used, you must be sure that it is safe for you and others. You should also ensure that the product will not beused, you must be sure that it is safe for you and others. You should also ensure that the product will not be
damaged or made unsafe by the operation, lubrication, maintenance or repair procedures you choose.damaged or made unsafe by the operation, lubrication, maintenance or repair procedures you choose.

The information, specifications, and illustration in this publication are on the basis of information available atThe information, specifications, and illustration in this publication are on the basis of information available at
the time it was written. The specifications, torques, pressures, measurements, adjustments, illustrations, andthe time it was written. The specifications, torques, pressures, measurements, adjustments, illustrations, and

other items can change at any time. These changes can affect the service given to the product. Obtain theother items can change at any time. These changes can affect the service given to the product. Obtain the
complete and most current information before starting any job. DOOSAN dealers have the most currentcomplete and most current information before starting any job. DOOSAN dealers have the most current
information available.information available.
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SafetySafety
The safety rules and regulations in this section areThe safety rules and regulations in this section are
representative of some, but not all rules andrepresentative of some, but not all rules and
regulations noted under the Occupational Safetyregulations noted under the Occupational Safety
and Health Act (OSHA) and are paraphrasedand Health Act (OSHA) and are paraphrased
without representation that the OSHA rules andwithout representation that the OSHA rules and
regulations have been reproduced verbatim.regulations have been reproduced verbatim.

Please refer to 1910. 178 in Federal Register Vol.Please refer to 1910. 178 in Federal Register Vol.
37, No. 202, the National Fire Protection Association37, No. 202, the National Fire Protection Association
No. 505 (NFPA), American National Standard, ANSINo. 505 (NFPA), American National Standard, ANSI
B56. 1 Safety Standard for Low lift and High LiftB56. 1 Safety Standard for Low lift and High Lift
Trucks and subsequent revisions for a complete listTrucks and subsequent revisions for a complete list
of OSHA rules and regulations as to the safeof OSHA rules and regulations as to the safe
operation of powered industrial lift trucks. Sinceoperation of powered industrial lift trucks. Since
regulations vary from country to country outside inregulations vary from country to country outside in
U.S.A., operate this lift truck in accordance with localU.S.A., operate this lift truck in accordance with local
regulations.regulations.

DOOSAN lift trucks are manufactured according toDOOSAN lift trucks are manufactured according to
the regulations and standards laid down in EUthe regulations and standards laid down in EU
Machinery Directive 98/37/EC and EMC directiveMachinery Directive 98/37/EC and EMC directive
2004/108/EC. Please refer to the Directives 89/655/2004/108/EC. Please refer to the Directives 89/655/
EC and 89/391/EC and its amendments for the safeEC and 89/391/EC and its amendments for the safe

use of DOOSAN lift trucks.use of DOOSAN lift trucks.

The most effective method of preventing seriousThe most effective method of preventing serious
injury or death to the lift truck operator or others isinjury or death to the lift truck operator or others is
for the lift truck operator to be familiar with thefor the lift truck operator to be familiar with the
proper operation of the lift truck, to be alert and toproper operation of the lift truck, to be alert and to
avoid actions or conditions which can result in anavoid actions or conditions which can result in an
accident.accident.

Do not operate a lift truck if in need of repair,Do not operate a lift truck if in need of repair,
defective or in any way unsafe. Report all defectsdefective or in any way unsafe. Report all defects
and unsafe conditions immediately. Do not attemptand unsafe conditions immediately. Do not attempt
any adjustments or repairs unless trained andany adjustments or repairs unless trained and
authorized to do so.authorized to do so.

Warning Signs and LabelsWarning Signs and Labels

There are several specific safety signs on your liftThere are several specific safety signs on your lift
truck. Their exact location and description of thetruck. Their exact location and description of the
hazard are reviewed in this section. Please take thehazard are reviewed in this section. Please take the
time to familiarize yourself with these safety signs.time to familiarize yourself with these safety signs.

Make sure that you can read all warning andMake sure that you can read all warning and
instruction labels. Clean or replace these labels ifinstruction labels. Clean or replace these labels if

you cannot read the words or see the pictures.you cannot read the words or see the pictures.
When cleaning the labels use a cloth, water andWhen cleaning the labels use a cloth, water and
soap. Do not use solvent, gasoline, etc.soap. Do not use solvent, gasoline, etc.

You must replace a label if it is damaged, missing orYou must replace a label if it is damaged, missing or
cannot be read. If a label is cannot be read. If a label is on a part that is replaced,on a part that is replaced,
make sure a new label is installed on the replacedmake sure a new label is installed on the replaced
part. See your dealer for new labels.part. See your dealer for new labels.

Training Required To Operate or Training Required To Operate or ServiceService
WarningWarning

Located on the right side of the fire wall.Located on the right side of the fire wall.

WARNINGWARNING

Improper operation or maintenance could resultImproper operation or maintenance could result
in injury or death. Do not operate or work on thein injury or death. Do not operate or work on the
lift truck unless you are properly trained. Readlift truck unless you are properly trained. Read

and understand the Operation and Maintenanceand understand the Operation and MaintenanceManual. Additional manuals are available fromManual. Additional manuals are available from
DOOSAN Lift Truck dealers.DOOSAN Lift Truck dealers.

This label also provides allowable lift truck capacityThis label also provides allowable lift truck capacity
information.information.
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General Warnings to OperatorGeneral Warnings to Operator

Located on the right side of Located on the right side of the operator's seat.the operator's seat.

WARNINGWARNING

Only trained and authorized personnel mayOnly trained and authorized personnel may
operate this machine. For safe operation, readoperate this machine. For safe operation, read
and follow the operation and maintenanceand follow the operation and maintenance
Manual furnished with this lift truck and observeManual furnished with this lift truck and observe
the following warnings :the following warnings :

1.1.   Before starting machine. Check all controls andBefore starting machine. Check all controls and
warning devices for proper operation.warning devices for proper operation.

2.2.   Refer to machine identification plate forRefer to machine identification plate for
allowable machine capacity. Do not overload.allowable machine capacity. Do not overload.
Operate machines equipped with attachmentsOperate machines equipped with attachments
as partially loaded machines when not handlingas partially loaded machines when not handling
a load.a load.

3.3.   Put directional control or shift lever in neutralPut directional control or shift lever in neutral
before "ON-OFF" switch is turned on.before "ON-OFF" switch is turned on.

4.4.   Start, turn and brake smoothly. Slow down forStart, turn and brake smoothly. Slow down for
turns, slippery or uneven surfaces. Extremelyturns, slippery or uneven surfaces. Extremely
poor surfaces should be repaired. Avoid runningpoor surfaces should be repaired. Avoid running
over loose objects or holes in the roadwayover loose objects or holes in the roadway
surfaces. Use extreme caution when turning onsurfaces. Use extreme caution when turning on

inclines.inclines.

5.5.   Travel with load as low as possible and tiltedTravel with load as low as possible and tilted
back. If load interferes with visibility, travel withback. If load interferes with visibility, travel with
load trailing.load trailing.

6.6.   On grade operations travel with load up grade.On grade operations travel with load up grade.

7.7.   Watch out for pedestrians and obstructions.Watch out for pedestrians and obstructions.
Check overhead clearances.Check overhead clearances.

8.8.   Do not permit riders on forks or machine at anyDo not permit riders on forks or machine at any
time.time.

9.9.   Do not allow anyone to stand or pass under theDo not allow anyone to stand or pass under the
elevated portion of any machine.elevated portion of any machine.

10.10.  Be sure operating surface can safely supportBe sure operating surface can safely support
machine.machine.

11.11.  Operate machine and attachments only fromOperate machine and attachments only from
operator's position.operator's position.

12.12.  Do not handle unstable or loosely stacked loads.Do not handle unstable or loosely stacked loads.

13.13.  Use minimum tilt when picking up or depositingUse minimum tilt when picking up or depositing

a load.a load.

14.14.  Use extreme care when handling long, high, orUse extreme care when handling long, high, or
wide loads.wide loads.

15.15.  Forks should be completely under load andForks should be completely under load and
spread apart as far as load permits.spread apart as far as load permits.

16.16.  Machine should be equipped with overheadMachine should be equipped with overhead
guard or equivalent protection. Where loadguard or equivalent protection. Where load
requires it, use load backrest extension. Userequires it, use load backrest extension. Use
extreme caution if operating without theseextreme caution if operating without these
devices.devices.

17.17.  Parking-Lower lifting mechanism to floor. PutParking-Lower lifting mechanism to floor. Put
directional control or shift lever in neutral. Setdirectional control or shift lever in neutral. Set
parking/secondary brake. Turn "ON - OFF"parking/secondary brake. Turn "ON - OFF"
switch off. Chock wheels if machine is on incline.switch off. Chock wheels if machine is on incline.
Disconnect battery when storing electricDisconnect battery when storing electric
machines.machines.

18.18.  Observe safety rules when handling fuel forObserve safety rules when handling fuel for
engine powered machine and when changingengine powered machine and when changing
batteries for electric machines.batteries for electric machines.

19.19.  Avoid overuse of the inching pedal as this mayAvoid overuse of the inching pedal as this may
cause the automatic transmission oil to overheatcause the automatic transmission oil to overheat
or the clutch to slip. Do not use as a footrest oror the clutch to slip. Do not use as a footrest or
for long periods of time.for long periods of time.

20.20.  If user operates continuously pushing work orIf user operates continuously pushing work or
both brake pedal and accelerator pedal wereboth brake pedal and accelerator pedal were
depressed at the same time, it may cause thedepressed at the same time, it may cause the

automatic transmission oil to overheat or theautomatic transmission oil to overheat or the
clutch to slip.clutch to slip.
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Pressure WarningPressure Warning

WARNINGWARNING

Contents under pressure may be hot. Allow toContents under pressure may be hot. Allow to
cool before opening.cool before opening.

Located on the radiator top tank by Located on the radiator top tank by the radiator cap.the radiator cap.

Hand Placement WarningHand Placement Warning

WARNINGWARNING

No hands. Do not place hands in this area. DoNo hands. Do not place hands in this area. Do
not touch, lean on, or reach through the mast ornot touch, lean on, or reach through the mast or
permit others to do sopermit others to do so..

Located on the mast.Located on the mast.

No Standing On Forks Warning, NoNo Standing On Forks Warning, No

Standing Under Forks WarningStanding Under Forks Warning

WARNINGWARNING

Do not stand or ride on the forks. Do not standDo not stand or ride on the forks. Do not stand
or ride on a load or pallet on the forks. Do notor ride on a load or pallet on the forks. Do not
stand or walk under the forks.stand or walk under the forks.

Located on the lift cylinder.Located on the lift cylinder.

Load Backrest Must Be In Place WarningLoad Backrest Must Be In Place Warning

WARNINGWARNING

Operation without this device in place may beOperation without this device in place may be
hazardous.hazardous.

Located on the load backrest.Located on the load backrest.  
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Overhead Guard Must Be In PlaceOverhead Guard Must Be In Place

WarningWarning

WARNINGWARNING

Operation without this device in place may beOperation without this device in place may be
hazardous. This guard conforms to hazardous. This guard conforms to A.N.S.I.B56.1A.N.S.I.B56.1
and F.E.M. Section IV. This design has beenand F.E.M. Section IV. This design has been
tested with an impact of appropriate value.tested with an impact of appropriate value.

Located on the Overhead Guard.Located on the Overhead Guard.

No Riders WarningNo Riders Warning

WARNINGWARNING

To avoid personal injury, allow no riders. A liftTo avoid personal injury, allow no riders. A lift
truck is designed for only one operator and notruck is designed for only one operator and no

riders.riders.

Located beside the operator's station.Located beside the operator's station.

Moving Fan WarningMoving Fan Warning

WARNINGWARNING

To avoid personal injury, stay clear of movingTo avoid personal injury, stay clear of moving
fan.fan.

Located inside the engine compartment cover.Located inside the engine compartment cover.

Parking BrakeParking Brake

Pull the lever BACK to engage thePull the lever BACK to engage the
parking brake.parking brake.

Push the lever FORWARD to releasePush the lever FORWARD to release
the parking brake.the parking brake.

Applying the parking brake puts the transmission inApplying the parking brake puts the transmission in
NEUTRAL. The parking brake must be applied whenNEUTRAL. The parking brake must be applied when
leaving the lift truck and when starting the engileaving the lift truck and when starting the engine. Ifne. If
the operator leaves the seat without applying thethe operator leaves the seat without applying the
parking brake, an audible alarm will sound.parking brake, an audible alarm will sound.
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WARNINGWARNING
  

When leaving machine apply parking brake!When leaving machine apply parking brake!
Parking brake is not automatically applied.Parking brake is not automatically applied.

Alarm will sound if parking brake is not applied.Alarm will sound if parking brake is not applied.

WARNINGWARNING
  

Correct adjustment is necessary to provideCorrect adjustment is necessary to provide
adequate braking. See the MAINTENANCEadequate braking. See the MAINTENANCE

section for adjustment procedures. The lift trucksection for adjustment procedures. The lift truck
may creep at engine idle and can cause damage,may creep at engine idle and can cause damage,
injury or death. Always apply the parking brakeinjury or death. Always apply the parking brake
when leaving the lift truck. The parking brake iswhen leaving the lift truck. The parking brake is
NOT automatically applied.NOT automatically applied.
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General Hazard InformationGeneral Hazard Information

Attach a "Do not Operate" or similar warning tag toAttach a "Do not Operate" or similar warning tag to
start switch or controls before servicing or repairingstart switch or controls before servicing or repairing
the lift truck.the lift truck.

Do not start or service the lift truck when a "DO NOTDo not start or service the lift truck when a "DO NOT
OPERATE" or similar warning tag is attached to theOPERATE" or similar warning tag is attached to the
start switch or controls.start switch or controls.

Wear a hard hat, protective glasses and otherWear a hard hat, protective glasses and other

protective equipment as required by job conditions.protective equipment as required by job conditions.

Know the width of your attachments so properKnow the width of your attachments so proper
clearance can be maintained when operating nearclearance can be maintained when operating near
fences, boundary obstacles, etc.fences, boundary obstacles, etc.

Do not wear loose clothing or jewelry that can catchDo not wear loose clothing or jewelry that can catch
on controls or other parts of the lift truck.on controls or other parts of the lift truck.

Keep the lift truck, especially the deck and steps,Keep the lift truck, especially the deck and steps,
free of foreign material such as debris, oil tools andfree of foreign material such as debris, oil tools and
other items which are not part of the lift truck.other items which are not part of the lift truck.

Secure all loose items such as lunch boxes, toolsSecure all loose items such as lunch boxes, tools
and other items which are not part of the lift truck.and other items which are not part of the lift truck.

Know the appropriate work-site hand signals andKnow the appropriate work-site hand signals and
who gives them. Accept signals from one personwho gives them. Accept signals from one person
only.only.

Always use the overhead guard. The overheadAlways use the overhead guard. The overhead
guard is intended to protect the lift truck operatorguard is intended to protect the lift truck operator
from overhead obstructions and from falling objects.from overhead obstructions and from falling objects.

A truck that is used for handing small objects orA truck that is used for handing small objects or
uneven loads must be fitted with a load backrest.uneven loads must be fitted with a load backrest.

If the lift truck must be operated without theIf the lift truck must be operated without the
overhead guard in place due to low overheadoverhead guard in place due to low overhead
clearance, use extreme care. Make sure there is noclearance, use extreme care. Make sure there is no
possibility of falling objects from any adjacentpossibility of falling objects from any adjacent
storage or work area. Make sure the load is stablestorage or work area. Make sure the load is stable
and fully supported by the carriage and the loadand fully supported by the carriage and the load

backrest extension (if equipped).backrest extension (if equipped).

Do not raise loads any higher than necessary andDo not raise loads any higher than necessary and
never raise a load higher than 1830 mm (72 in) withnever raise a load higher than 1830 mm (72 in) with
the overhead guard removed.the overhead guard removed.

Always use load backrest extension when theAlways use load backrest extension when the
carriage or attachment does not fully support thecarriage or attachment does not fully support the
load. The load backrest extension is intended toload. The load backrest extension is intended to
prevent the load or any part of the load from fallingprevent the load or any part of the load from falling
backwards into the operator's station.backwards into the operator's station.

When operating the lift truck, Do not depend only onWhen operating the lift truck, Do not depend only on
flashing lights or back-up alarm (if equipped) to warnflashing lights or back-up alarm (if equipped) to warn
pedestrians.pedestrians.

Always be aware of pedestrians and Do not proceedAlways be aware of pedestrians and Do not proceed
until the pedestrians are aware of your presenceuntil the pedestrians are aware of your presence
and intended actions and have moved clear of theand intended actions and have moved clear of the
lift truck and/or load.lift truck and/or load.

Do not drive lift truck up to anyone standing in frontDo not drive lift truck up to anyone standing in front
of an object.of an object.

Obey all traffic rules and warning signs.Obey all traffic rules and warning signs.

Keep hands, feet and head inside the operatorKeep hands, feet and head inside the operator
station. Do not hold onto the overhead guard whilestation. Do not hold onto the overhead guard while

operating the lift truck. Do not climb on any part ofoperating the lift truck. Do not climb on any part of
the mast or overhead guard or permit others to dothe mast or overhead guard or permit others to do
so.so.

Do not allow unauthorized personnel to ride on theDo not allow unauthorized personnel to ride on the
forks or any other part of the liforks or any other part of the lift truck, at any time.ft truck, at any time.

When working in a building or dock, observe floorWhen working in a building or dock, observe floor
load limits and overhead clearances.load limits and overhead clearances.

Inhaling Freon gas through a lit cigarette or otherInhaling Freon gas through a lit cigarette or other
smoking method or inhaling fumes released from asmoking method or inhaling fumes released from a
flame contacting Freon can cause bodily harm orflame contacting Freon can cause bodily harm or
death. Do not smoke when servicing air conditionersdeath. Do not smoke when servicing air conditioners
or wherever Freon gas may be present.or wherever Freon gas may be present.

Never put maintenance fluids into glass containers.Never put maintenance fluids into glass containers.

Use all cleaning solutions with care.Use all cleaning solutions with care.

Do not use steam, solvent, or high pressure to cleanDo not use steam, solvent, or high pressure to clean
electrical components.electrical components.

Report all needed repairs.Report all needed repairs.
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Inspect the part of the chain that is normallyInspect the part of the chain that is normally
operated over the crosshead roller. When the chainoperated over the crosshead roller. When the chain
bends over the roller, the movement of the partsbends over the roller, the movement of the parts
against each other causes wear.against each other causes wear.

Inspect to be sure that chain link pins Do not extendInspect to be sure that chain link pins Do not extend
outside of the bore hole.outside of the bore hole.

If any single link pin is extended beyond itsIf any single link pin is extended beyond its
connecting corresponding link, it should beconnecting corresponding link, it should be
suspected of being broken inside of its bore hole.suspected of being broken inside of its bore hole.

Inspect the chain anchor and the anchor links forInspect the chain anchor and the anchor links for
wear.wear.

Do not change any factory set adjustment valuesDo not change any factory set adjustment values
(including engine rpm setting) unless you have both(including engine rpm setting) unless you have both
authorization and training. Especially Safetyauthorization and training. Especially Safety
equipment and switches may not be removed orequipment and switches may not be removed or
adjusted incorrectly. Repairs, adjustments andadjusted incorrectly. Repairs, adjustments and
maintenances that are not correct can make amaintenances that are not correct can make a
dangerous operating condition.dangerous operating condition.

For any checkup, repair, adjustments, maintenanceFor any checkup, repair, adjustments, maintenance
and all other work concerning your forklift truck,and all other work concerning your forklift truck,
please contact your DOOSAN dealer. We would likeplease contact your DOOSAN dealer. We would like
to draw your attention to the fact that any secondaryto draw your attention to the fact that any secondary
damages due to improper handling, insufficientdamages due to improper handling, insufficient

maintenance, wrong repairs or the use of other thanmaintenance, wrong repairs or the use of other thanoriginal DOOSAN spare parts waive any liability byoriginal DOOSAN spare parts waive any liability by
DOOSAN.DOOSAN.

Operation InformationOperation Information

Mounting and DismountingMounting and Dismounting

Mount and dismount the lift truck carefully.Mount and dismount the lift truck carefully.

Clean your shoes and wipe your hands beforeClean your shoes and wipe your hands before
mounting.mounting.

Face the lift truck when mounting and dismounting.Face the lift truck when mounting and dismounting.

Use both hands face the lift truck when mountingUse both hands face the lift truck when mounting
and dismounting.and dismounting.

Use the handgrips for mounting and dismounting.Use the handgrips for mounting and dismounting.

Do not try to climb on or off the lift truck whenDo not try to climb on or off the lift truck when
carrying tools or supplies.carrying tools or supplies.

Never get on or off a moving lift truck.Never get on or off a moving lift truck.

Do not use any controls as handholds when enteringDo not use any controls as handholds when entering
or leaving the operator's station.or leaving the operator's station.

Never get on or off a moving lift truck. Never jumpNever get on or off a moving lift truck. Never jump
off the lift truck.off the lift truck.

Keep hands and steering wheel free of slipperyKeep hands and steering wheel free of slippery
material.material.

Before Starting the Lift TruckBefore Starting the Lift Truck

Perform a walk-around inspection daily and at thePerform a walk-around inspection daily and at the
start of each shift. Refer to the topic "Walk-aroundstart of each shift. Refer to the topic "Walk-around
Inspection" in "Every 10 Service Hours or Daily"Inspection" in "Every 10 Service Hours or Daily"
section of this manual.section of this manual.

Adjust the seat so that full brake pedal travel can beAdjust the seat so that full brake pedal travel can be
obtained with the operator's back against theobtained with the operator's back against the
seatback.seatback.

Make sure the lift truck is equipped with a lightingMake sure the lift truck is equipped with a lighting
system as required by conditions.system as required by conditions.

Make sure all hydraulic controls are in the HOLDMake sure all hydraulic controls are in the HOLD
position.position.

Make sure the direction control lever is in theMake sure the direction control lever is in the
NEUTRAL position.NEUTRAL position.

Make sure the parking brake is engaged.Make sure the parking brake is engaged.

Make sure no one is standing and/or working on,Make sure no one is standing and/or working on,
underneath or close to the lift truck before operatingunderneath or close to the lift truck before operating
the lift truck.the lift truck.
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Operate the lift truck and controls only from theOperate the lift truck and controls only from the
operator's station.operator's station.

Make sure the lift truck horn, lights, backup alarm (ifMake sure the lift truck horn, lights, backup alarm (if
equipped) and all other devices are workingequipped) and all other devices are working
properly.properly.

Check for proper operation of mast and attachments.Check for proper operation of mast and attachments.
Pay particular attention to unusual noises or erraticPay particular attention to unusual noises or erratic
movement which might indicate a problem.movement which might indicate a problem.

Make sure service and parking brakes, steering, andMake sure service and parking brakes, steering, and
directional controls are operational.directional controls are operational.
Make sure all personnel are clear of lift truck andMake sure all personnel are clear of lift truck and
travel path.travel path.

Refer to the topic "Lift Truck Operation" in theRefer to the topic "Lift Truck Operation" in the
"Operation Section" of this manual for specific"Operation Section" of this manual for specific
starting instructions.starting instructions.

Starting the Lift TrStarting the Lift Truckuck

Do not start the engine or move any of the controls ifDo not start the engine or move any of the controls if
there is a "DO NOT OPERATE" or similar warningthere is a "DO NOT OPERATE" or similar warning
tag attached to the start switch or controlstag attached to the start switch or controls..

Before Operating the Lift TruckBefore Operating the Lift Truck

Test brakes, steering controls, horn and otherTest brakes, steering controls, horn and other

devices for proper operation. Report any faultydevices for proper operation. Report any faulty
performance. Do not operate lift truck until repaired.performance. Do not operate lift truck until repaired.

Learn how your lift truck operates. Know its safetyLearn how your lift truck operates. Know its safety
devices. Know how the attachments work. Beforedevices. Know how the attachments work. Before
moving the lift truck, look around. Start, turn andmoving the lift truck, look around. Start, turn and
brake smoothly.brake smoothly.

An operator must constantly observe his lift truck forAn operator must constantly observe his lift truck for
proper operation.proper operation.

Operating the Lift TruckOperating the Lift Truck

Always keep the lift truck under control.Always keep the lift truck under control.

Obey all traffic rules and warning signs.Obey all traffic rules and warning signs.

Never leave the lift truck with the engine operating,Never leave the lift truck with the engine operating,
or with the parking brake disengaged.or with the parking brake disengaged.

Operate the engine only in a well ventilated area.Operate the engine only in a well ventilated area.

Lower the mast, with or without load, before turningLower the mast, with or without load, before turning
or traveling. Tip over could result. Watch out foror traveling. Tip over could result. Watch out for
overhead obstructions.overhead obstructions.

Always observe floor load limits and overheadAlways observe floor load limits and overhead
clearance.clearance.

Start, turn, and brake smoothly. Slow down for turns,Start, turn, and brake smoothly. Slow down for turns,
grades, slippery or uneven surfaces.grades, slippery or uneven surfaces.

Watch the road carefully for any obstacle whenWatch the road carefully for any obstacle when
driving the truck. Do not go fast over bumps, potdriving the truck. Do not go fast over bumps, pot
holes or other rough grounds, otherwise the engineholes or other rough grounds, otherwise the engine
might go OFF by a severe impact.might go OFF by a severe impact.
In case of engine going OFF, press the brake pedalIn case of engine going OFF, press the brake pedal

at one time as hard as possible in order to stop theat one time as hard as possible in order to stop the
truck. Pressing the brake pedal several times has atruck. Pressing the brake pedal several times has a
risk that the brake would not work.risk that the brake would not work.

Use special care when operating on grades. Do notUse special care when operating on grades. Do not
angle across or turn on grades. Do not use a liftangle across or turn on grades. Do not use a lift
truck on slippery grades. Travel with forkstruck on slippery grades. Travel with forks
downgrade when unloaded. Travel with loaddowngrade when unloaded. Travel with load
upgrade.upgrade.

Do not overload, or handle offset, unstable, orDo not overload, or handle offset, unstable, or
loosely stacked loads. Refer to load capacity plateloosely stacked loads. Refer to load capacity plate
on the lift truck. Use extreme caution when handlingon the lift truck. Use extreme caution when handling
suspended, long, high or wide load.suspended, long, high or wide load.
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Tilt an elevated load forward only when directly overTilt an elevated load forward only when directly over
unloading area and with load as low as possible.unloading area and with load as low as possible.

Do not stunt ride or indulge in horseplay.Do not stunt ride or indulge in horseplay.
Always look and keep a clear view of the path ofAlways look and keep a clear view of the path of
travel.travel.

Travel in reverse if load or attachment obstructsTravel in reverse if load or attachment obstructs
visibility. Use extreme caution if visibility isvisibility. Use extreme caution if visibility is
obstructed.obstructed.

Stay in designated travel path, clear of dock edges,Stay in designated travel path, clear of dock edges,
ditches, other drop-ditches, other drop-

offs and surfaces which cannot safely support the liftoffs and surfaces which cannot safely support the lifttruck.truck.

Slow down and use extra care through doorways,Slow down and use extra care through doorways,
intersections and other location where visibility isintersections and other location where visibility is
reduced.reduced.

Slow down for cross aisles, turns, ramps, dips,Slow down for cross aisles, turns, ramps, dips,
uneven or slippery surfaces and in congested areasuneven or slippery surfaces and in congested areas
and avoid pedestrians, other vehicles, obstruction,and avoid pedestrians, other vehicles, obstruction,
pot holes and other hazards or objects in the path ofpot holes and other hazards or objects in the path of
travel.travel.

Always use overhead guards except whereAlways use overhead guards except where
operation conditions Do not permit. Do not operateoperation conditions Do not permit. Do not operate
lift truck in high stacking areas without overheadlift truck in high stacking areas without overhead
guards.guards.

When stacking, watch for falling objects. Use loadWhen stacking, watch for falling objects. Use load
backrest extension and overhead guard.backrest extension and overhead guard.

Refer to the topic "Operation Techniques" in theRefer to the topic "Operation Techniques" in the
"Operation Section" of this manual."Operation Section" of this manual.

Loading or Unloading Trucks/TrailersLoading or Unloading Trucks/Trailers

Do not operate lift trucks on trucks or trailers whichDo not operate lift trucks on trucks or trailers which
are not designed or intended for that purpose. Beare not designed or intended for that purpose. Be
certain truck or trailer brakes are applied and wheelcertain truck or trailer brakes are applied and wheel
chocks in place (or be certain unit is locked to thechocks in place (or be certain unit is locked to the
loading dock) before entering onto trucks or trailers.loading dock) before entering onto trucks or trailers.

If trailer is not coupled to tractor, make sure theIf trailer is not coupled to tractor, make sure the

trailer landing gear is properly secured in place. Ontrailer landing gear is properly secured in place. On

some trailers, extra supports may be needed tosome trailers, extra supports may be needed to
prevent upending or corner dipping.prevent upending or corner dipping.

Be certain dock plates are in good condition andBe certain dock plates are in good condition and
properly placed and secured. Do not exceed theproperly placed and secured. Do not exceed the
rated capacity of dock boards or bridge plates.rated capacity of dock boards or bridge plates.

Lift Truck ParkingLift Truck Parking

When leaving the operator station, park the lift truckWhen leaving the operator station, park the lift truck
in authorized areas only. Do not block traffic.in authorized areas only. Do not block traffic.

   Park the lift truck level, with the forks loweredPark the lift truck level, with the forks lowered
and the mast tilted forward until the fork tiand the mast tilted forward until the fork tipsps
touch the floor.touch the floor.

   Move the direction control lMove the direction control lever to NEUTRAL.ever to NEUTRAL.

   Engage the parking brake.Engage the parking brake.

   Turn the key switch off and remove the key.Turn the key switch off and remove the key.

   Turn the disconnect switch to OFF.Turn the disconnect switch to OFF.

   Block the drive wheels when parking on anBlock the drive wheels when parking on an
incline.incline.
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Maintenance InformationMaintenance Information

Perform all maintenance unless otherwise specifiedPerform all maintenance unless otherwise specified
as follows :as follows :

   Park the lift truck in authorized areas only.Park the lift truck in authorized areas only.

   Park the lift truck level, with the forks loweredPark the lift truck level, with the forks lowered
and the mast tilted forward until the fork and the mast tilted forward until the fork tipstips

touch the floor.touch the floor.
   Place the transmission controls in neutral.Place the transmission controls in neutral.

   Engage the parking brake.Engage the parking brake.

   Stop the engine.Stop the engine.

   Remove the start switch key and turn theRemove the start switch key and turn the
disconnect switch OFF (if equipped).disconnect switch OFF (if equipped).

   Block the drive wheels when parking on anBlock the drive wheels when parking on an
incline.incline.

Pressure AirPressure Air

Pressure air can cause personal injury. When usingPressure air can cause personal injury. When using
pressure air for cleaning, wear a protective facepressure air for cleaning, wear a protective face

shield, protective clothing and protective shoes.shield, protective clothing and protective shoes.

The maximum air pressure must be below 205 kPaThe maximum air pressure must be below 205 kPa
(30 psi) for cleaning purposes.(30 psi) for cleaning purposes.

Fluid PenetrationFluid Penetration

Always use a board or cardboard when checking forAlways use a board or cardboard when checking for
a leak. Escaping fluid under pressure, even aa leak. Escaping fluid under pressure, even a
pinhole size leak, can penetrate body tissue,pinhole size leak, can penetrate body tissue,
causing serious injury, and possible death. If fluid iscausing serious injury, and possible death. If fluid is
injected into your skin, it must be treated by a doctorinjected into your skin, it must be treated by a doctor
familiar with this type of injury immediately.familiar with this type of injury immediately.

Crushing or Cutting PreventionCrushing or Cutting Prevention

Support equipment and attachments properly whenSupport equipment and attachments properly whenworking beneath them. Do not depend on hydraulicworking beneath them. Do not depend on hydraulic
cylinders to hold it up. Any attachment can fall if acylinders to hold it up. Any attachment can fall if a
control is moved, or if a hydraulcontrol is moved, or if a hydraulic line breaks.ic line breaks.

Never attempt adjustments while the lift truck isNever attempt adjustments while the lift truck is
moving or the engine is running unless otherwisemoving or the engine is running unless otherwise
specified.specified.

Where there are attachment linkages, the clearanceWhere there are attachment linkages, the clearance
in the linkage area will increase or decrease within the linkage area will increase or decrease with
movement of the attachment.movement of the attachment.

Stay clear of all rotating and moving parts.Stay clear of all rotating and moving parts.

Keep objects away from moving fan blades. TheyKeep objects away from moving fan blades. They
will throw or cut any object or tool that falls or iswill throw or cut any object or tool that falls or is
pushed into them.pushed into them.

Do not use a kinked or frayed wire rope cable. WearDo not use a kinked or frayed wire rope cable. Wear
gloves when handling the wire rope cable.gloves when handling the wire rope cable.

Retainer pins, when struck with force, can fly outRetainer pins, when struck with force, can fly out
and injure nearby persons. Make sure the area isand injure nearby persons. Make sure the area is
clear of people when driving retainer pins.clear of people when driving retainer pins.

Wear protective glasses when striking a retainer pinWear protective glasses when striking a retainer pin
to avoid injury to your eyes.to avoid injury to your eyes.
Chips or other debris can fly off objects when struck.Chips or other debris can fly off objects when struck.

Make sure no one can be injured by flying debrisMake sure no one can be injured by flying debris
before striking any object.before striking any object.

Falling Objects Protective Structure Falling Objects Protective Structure (FOPS)(FOPS)

This is an attached guard located above theThis is an attached guard located above the
operator's compartment and secured to the lift truck.operator's compartment and secured to the lift truck.

To avoid possible weakening of the Falling ObjectsTo avoid possible weakening of the Falling Objects
Protective Structure (FOPS), consult a DOOSANProtective Structure (FOPS), consult a DOOSAN
dealer before altering, by adding weight to, weldingdealer before altering, by adding weight to, welding
on, or cutting or drilling holes into the structure.on, or cutting or drilling holes into the structure.

The overhead guard is not intended to protectThe overhead guard is not intended to protect
against every possible impact. The overhead guardagainst every possible impact. The overhead guard

may not protect against some objects penetratingmay not protect against some objects penetrating
into the operator's station from the sides or ends ofinto the operator's station from the sides or ends of
the lift truck.the lift truck.

The lift truck is equipped with an overhead guardThe lift truck is equipped with an overhead guard
and FOPS as standard. If there is a possibility ofand FOPS as standard. If there is a possibility of
overhead objects falling through the guard, theoverhead objects falling through the guard, the
guard must be equipped with smaller holes or aguard must be equipped with smaller holes or a
Plexiglas cover.Plexiglas cover.

Any altering done that is not specifically authorizedAny altering done that is not specifically authorized
by DOOSAN invalidates DOOSAN’s FOPSby DOOSAN invalidates DOOSAN’s FOPS
certification. The protection offered by this FOPS willcertification. The protection offered by this FOPS will
be impaired if it has been subjected to structuralbe impaired if it has been subjected to structural
damage. Structural damage can be caused by andamage. Structural damage can be caused by an
overturn accident, by falling objects, etc.overturn accident, by falling objects, etc.

Do not mount any item such as fire extinguishers,Do not mount any item such as fire extinguishers,
first aid kits and lights by welding brackets to orfirst aid kits and lights by welding brackets to or
drilling holes in any FOPS structure. See yourdrilling holes in any FOPS structure. See your
DOOSAN dealer for mounting guidelines.DOOSAN dealer for mounting guidelines.
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Burn PreventionBurn Prevention

CoolantCoolant

At operating temperature, the engine coolant is hotAt operating temperature, the engine coolant is hot
and under pressure. The radiator and all lines toand under pressure. The radiator and all lines to
heaters or the engine contain hot water or steam.heaters or the engine contain hot water or steam.

Any contact can cause severe burns.Any contact can cause severe burns.
Steam can cause personal injury.Steam can cause personal injury.

Check the coolant level only after engine has beenCheck the coolant level only after engine has been
stopped and the filter cap is cool enough to removestopped and the filter cap is cool enough to remove
with your bare hand.with your bare hand.
Remove the cooling system filter cap slowly toRemove the cooling system filter cap slowly to
relieve pressure.relieve pressure.

Cooling system additive contains alkali that canCooling system additive contains alkali that can
cause personal injury. Avoid contact with the skincause personal injury. Avoid contact with the skin
and eyes and Do not drink.and eyes and Do not drink.

Allow cooling system components to cool beforeAllow cooling system components to cool before
draining.draining.

OilsOils

Hot oil and components can cause personal injury.Hot oil and components can cause personal injury.

Do not allow hot oil or components to contact theDo not allow hot oil or components to contact the
skin.skin.

At operation temperature, the hydraulic tank is hotAt operation temperature, the hydraulic tank is hot
and can be under pressure.and can be under pressure.

Remove the hydraulic tank filter cap only after theRemove the hydraulic tank filter cap only after the
engine has been stopped and the filter cap is coolengine has been stopped and the filter cap is cool
enough to remove with your bare hand.enough to remove with your bare hand.

Remove the hydraulic tank filter cap slowly to relieveRemove the hydraulic tank filter cap slowly to relieve
pressure.pressure.

Relieve all pressure in air, oil fuel or cooling systemsRelieve all pressure in air, oil fuel or cooling systems
before any lines, fittings or related items arebefore any lines, fittings or related items are
disconnected or removed.disconnected or removed.

BatteriesBatteries

Batteries give off flammable fumes which canBatteries give off flammable fumes which can
explode.explode.

Do not smoke when observing the battery electrolyDo not smoke when observing the battery electrolytete
levels.levels.

Electrolyte is an acid and can cause personal injuryElectrolyte is an acid and can cause personal injury
if it contacts skin or eyes.if it contacts skin or eyes.

Always wear protective glasses when working withAlways wear protective glasses when working with
batteries.batteries.

Fire or EFire or Explosioxplosion Preventionn Prevention

All fuels, most lubricants and some coolant mixturesAll fuels, most lubricants and some coolant mixtures
are flammable.are flammable.

Fuel leaked or spilled onto hot surfaces or electricalFuel leaked or spilled onto hot surfaces or electrical
components can cause a fire.components can cause a fire.

Do not smoke while refueling or in a refueling area.Do not smoke while refueling or in a refueling area.

Do not smoke in areas where batteries are charged,Do not smoke in areas where batteries are charged,
or where flammable materials are stored.or where flammable materials are stored.

Batteries in series can be located in separateBatteries in series can be located in separate
compartments. When using jumper cables alwayscompartments. When using jumper cables always
connect positive(+) cable to positive(+) terminal ofconnect positive(+) cable to positive(+) terminal of
battery connected to starter solenoid and negative(-)battery connected to starter solenoid and negative(-)
cable from external source to starter negative(-)cable from external source to starter negative(-)
terminal.terminal.
(If not equipped with starter negative (-) terminal,(If not equipped with starter negative (-) terminal,
connect to engine block.)connect to engine block.)

See the Operation Section of this manual for specificSee the Operation Section of this manual for specific
starting instructions.starting instructions.

Clean and tighten all electrical connections. CheckClean and tighten all electrical connections. Check

daily for loose or frayed electrical wires. Have alldaily for loose or frayed electrical wires. Have all
loose or frayed electrical wires tightened, repaired orloose or frayed electrical wires tightened, repaired or
replaced before operating the lift truck.replaced before operating the lift truck.

Keep all fuels and lubricants stored in properlyKeep all fuels and lubricants stored in properly
marked containers and away from all unauthorizedmarked containers and away from all unauthorized
persons.persons.

Store all oily rags or other flammable material in aStore all oily rags or other flammable material in a
protective container, in a safe place.protective container, in a safe place.

Do not weld or flame cut on pipes or tubes thatDo not weld or flame cut on pipes or tubes that
contain flammable fluids. Clean them thoroughlycontain flammable fluids. Clean them thoroughly
with nonflammable solvent before welding or flamewith nonflammable solvent before welding or flame
cutting on them.cutting on them.

Remove all flammable materials such as fuel, oilRemove all flammable materials such as fuel, oiland other debris before they accumulate on the liftand other debris before they accumulate on the lift
truck.truck.

Do not expose the lift truck to flames, burning brush,Do not expose the lift truck to flames, burning brush,
etc., if at all possible.etc., if at all possible.

Shields, which protect hot exhaust components fromShields, which protect hot exhaust components from
oil or fuel spray in the event of a line, tube or sealoil or fuel spray in the event of a line, tube or seal
failure, must be installed correctly.failure, must be installed correctly.

Do not operate in areas where explosive gases existDo not operate in areas where explosive gases exist
or are suspected.or are suspected.
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Fire ExtinguisherFire Extinguisher

Have a fire extinguisher-type BC and 1.5KGHave a fire extinguisher-type BC and 1.5KG
minimum capacity-on rear overhead guard leg withminimum capacity-on rear overhead guard leg with
latch and know how to use it. Inspect and have itlatch and know how to use it. Inspect and have it
serviced as recommended on its instruction plate.serviced as recommended on its instruction plate.

EtherEther

Ether is poisonous and flammable.Ether is poisonous and flammable.
Breathing ether vapors or repeated contact of etherBreathing ether vapors or repeated contact of ether

with skin can cause personal injury.with skin can cause personal injury.

Use ether only in well-ventilated areas.Use ether only in well-ventilated areas.
Do not smoke while changing ether cylinders.Do not smoke while changing ether cylinders.

Use ether with care to avoid fires.Use ether with care to avoid fires.
Do not store replacement ether cylinders in livingDo not store replacement ether cylinders in living
areas or in the operator's compaareas or in the operator's compartment.rtment.

Do not store ether cylinders in direct sunlight or atDo not store ether cylinders in direct sunlight or at
temperatures above 39°C (102°F).temperatures above 39°C (102°F).

Discard cylinders in a safe place. Do not puncture orDiscard cylinders in a safe place. Do not puncture or
burn cylinders.burn cylinders.

Keep ether cylinders out of the reach ofKeep ether cylinders out of the reach of

unauthorized personnel.unauthorized personnel.

Lines, Tubes and HosesLines, Tubes and Hoses

Do not bend or strike high pressure lines. Do notDo not bend or strike high pressure lines. Do not
install bent or damaged lines, tubes or hoses.install bent or damaged lines, tubes or hoses.

Repair any loose or damaged fuel and oil lines,Repair any loose or damaged fuel and oil lines,
tubes and hoses. Leaks can cause fires. Contacttubes and hoses. Leaks can cause fires. Contact
your DOOSAN dealer for repair or replacement.your DOOSAN dealer for repair or replacement.

Check lines, tubes and hoses carefully. Do not useCheck lines, tubes and hoses carefully. Do not use
your bare hand to check for leaks. Use a board oryour bare hand to check for leaks. Use a board or
cardboard to check for leaks. See Fluid Penetrationcardboard to check for leaks. See Fluid Penetration
in the Safety Section for more details. Tighten allin the Safety Section for more details. Tighten all
connections to the recommended torque. Replace ifconnections to the recommended torque. Replace if
any of the following conditions are found.any of the following conditions are found.

   End fittings damaged or leaking.End fittings damaged or leaking.

   Outer covering chafed or cut and wireOuter covering chafed or cut and wire
reinforcing exposed.reinforcing exposed.

   Outer covering ballooning locally.Outer covering ballooning locally.

   Evidence of kinking or crushing of the flexibleEvidence of kinking or crushing of the flexible
part of hose.part of hose.

   Armoring embedded in the outer cover.Armoring embedded in the outer cover.

   End fittings displaced.End fittings displaced.

Make sure that all clamps, guards and heat shieldsMake sure that all clamps, guards and heat shields
are installed correctly to prevent vibration, rubbingare installed correctly to prevent vibration, rubbing
against other parts, and excessive heat duringagainst other parts, and excessive heat during
operation.operation.

Tire InformationTire Information

Explosions of air-inflated tires have resulted fromExplosions of air-inflated tires have resulted from
heat-induced gas combustion inside the tires. Theheat-induced gas combustion inside the tires. The
heat, generated by welding or heating rimheat, generated by welding or heating rim
components, external fire, or excessive use ofcomponents, external fire, or excessive use of
brakes can cause gaseous combustion.brakes can cause gaseous combustion.

A tire explosion is much more violent than a blowout.A tire explosion is much more violent than a blowout.
The explosion can propel the tire, rim and axleThe explosion can propel the tire, rim and axle

components as far as 500 m (1500 ft) or more fromcomponents as far as 500 m (1500 ft) or more fromthe lift truck. Both the force of the explosion and thethe lift truck. Both the force of the explosion and the
flying debris can cause personal injury or death, andflying debris can cause personal injury or death, and
property damage.property damage.

Do not approach a warm tire closer than the outsideDo not approach a warm tire closer than the outside
of the area represented by the shaded area in theof the area represented by the shaded area in the
above drawing.above drawing.

Dry nitrogen (N2) gas is recommended for inflationDry nitrogen (N2) gas is recommended for inflation
of tires. If the tires were originally inflated with air,of tires. If the tires were originally inflated with air,
nitrogen is still preferred for adjusting the pressure.nitrogen is still preferred for adjusting the pressure.
Nitrogen mixes properly with air.Nitrogen mixes properly with air.

Nitrogen inflated tires reduce the potential of a tireNitrogen inflated tires reduce the potential of a tire
explosion, because nitrogen does not supportexplosion, because nitrogen does not support
combustion. Also, nitrogen helps prevent oxidationcombustion. Also, nitrogen helps prevent oxidation
and the resulting deterioration of rubber andand the resulting deterioration of rubber and
corrosion of rim components.corrosion of rim components.

Proper nitrogen inflation equipment and training inProper nitrogen inflation equipment and training in
its use are necessary to avoid over inflation. A tireits use are necessary to avoid over inflation. A tire
blowout or rim failure can result from improper orblowout or rim failure can result from improper or
misused equipment.misused equipment.

Stand behind the tread and use a self-attachingStand behind the tread and use a self-attaching
chuck when inflation a tire.chuck when inflation a tire.

Servicing, changing tires and rims can be dangerousServicing, changing tires and rims can be dangerous
and should be done only by trained personnel usingand should be done only by trained personnel using
proper tools and procedures. If correct proceduresproper tools and procedures. If correct procedures
are not followed while servicing tires and rims, theare not followed while servicing tires and rims, the
assemblies could burst with explosive force andassemblies could burst with explosive force and
cause serious personal injury or death. Followcause serious personal injury or death. Follow
carefully the specific information provided by yourcarefully the specific information provided by your
tire or rim servicing personnel or dealer.tire or rim servicing personnel or dealer.

  



Safety SectionSafety Section

1717

Operator Restraint System (IfOperator Restraint System (If

Equipped)Equipped)

Warning Signs and LabelsWarning Signs and Labels

Your DOOSAN lift truck has the following tipoverYour DOOSAN lift truck has the following tipover
warning decals.warning decals.

Make sure that you can read all safety signs. CleanMake sure that you can read all safety signs. Clean
or replace these if you cannot read the words or seeor replace these if you cannot read the words or see
the pictures. When cleaning the labels use a cloth,the pictures. When cleaning the labels use a cloth,
water and soap. Do not use solvent, gasoline, etc.water and soap. Do not use solvent, gasoline, etc.
You must replace a label if it is damaged, missing orYou must replace a label if it is damaged, missing or
cannot be read. If a label is on a part that is replaced,cannot be read. If a label is on a part that is replaced,
make sure a new label is installed on the replacedmake sure a new label is installed on the replaced
part. See you DOOSAN Lift Truck dealer for newpart. See you DOOSAN Lift Truck dealer for new
labels.labels.

The most effective method of preventing seriousThe most effective method of preventing serious
injury or death to yourself or others is to familiarizeinjury or death to yourself or others is to familiarize
yourself with the proper operation of the lift truck, toyourself with the proper operation of the lift truck, to
be alert, and to avoid actions or conditions whichbe alert, and to avoid actions or conditions which
can result in an accident.can result in an accident.

WARNINGWARNING

Tipover can occur if the truck is improperlyTipover can occur if the truck is improperly
operated. In the event of tipover, injury or deathoperated. In the event of tipover, injury or death

could result.could result.

The "Survive in tipover" warning is located on theThe "Survive in tipover" warning is located on the
overhead guard. It shows the proper use of theoverhead guard. It shows the proper use of the
operator restraint system.operator restraint system.

Seat ASeat Adjustmendjustmentt

Move the lever, slide the seat to the desired position,Move the lever, slide the seat to the desired position,
and release the lever.and release the lever.
Adjust the seat before operating the lift truck. AfterAdjust the seat before operating the lift truck. After
adjusting, set the seat to make sure it is properlyadjusting, set the seat to make sure it is properly
locked. Do not adjust the seat while the truck is inlocked. Do not adjust the seat while the truck is in
motion.motion.

WARNINGWARNING

Do not place your hand or Do not place your hand or fingers under the seat.fingers under the seat.
Injury may occur as the seat moves up andInjury may occur as the seat moves up and
down.down.
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If Optional Suspension Seat EquippedIf Optional Suspension Seat Equipped

Forward and Backward AdjustmentForward and Backward Adjustment

The seat can be adjusted by pushing the lever onThe seat can be adjusted by pushing the lever on
the right side of seat.the right side of seat.

Adjust Adjust the the seat befseat before operatore operating the ing the lift tlift truck. ruck. AfterAfter
adjusting, set the seat to make sure it is properlyadjusting, set the seat to make sure it is properly
locked. DO NOT adjust the seat while the truck is inlocked. DO NOT adjust the seat while the truck is in
motion.motion.

Weight adWeight adjustmentjustment

Pull the weight adjustment lever upwards and movePull the weight adjustment lever upwards and move
right or left side.right or left side.
Adjust to driver’s weight in 7 steps (50 ~ 110 kg)Adjust to driver’s weight in 7 steps (50 ~ 110 kg)

NOTICENOTICE

Do not place your hand or fingers under the seat.Do not place your hand or fingers under the seat.

Injury may occur as the seat moves up and down.Injury may occur as the seat moves up and down.  

Backrest InclinationBackrest Inclination

The backrest angle can be adjusted by using theThe backrest angle can be adjusted by using the
lever on the left side of seat.lever on the left side of seat.

Forward and BackwardForward and Backward

AdjustmentAdjustment
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Seat BeltSeat Belt

The Operator Restraint System, Prevents theThe Operator Restraint System, Prevents the
operator from the operator's compartment in theoperator from the operator's compartment in the
event of forward or side tipover. The system isevent of forward or side tipover. The system is
designed to keep the operator on the seat and in thedesigned to keep the operator on the seat and in the
operator's compartment in the event of tipover.operator's compartment in the event of tipover.

InspectionInspection

1.1.   If the seat belt is torn, if pulling motion isIf the seat belt is torn, if pulling motion is
interrupted during extension of the belt, or if theinterrupted during extension of the belt, or if the
belt cannot be inserted into the buckle properly,belt cannot be inserted into the buckle properly,
replace the seat belt assembly.replace the seat belt assembly.

2.2.   Belt Maintenance – Every 500 service hours.Belt Maintenance – Every 500 service hours.
Check that the belt fastening works properly andCheck that the belt fastening works properly and
that winding device is free from run lock whenthat winding device is free from run lock when

 jerked. Check that the belt is suitably fastened to jerked. Check that the belt is suitably fastened to
the seat. Check that the seat is correctlythe seat. Check that the seat is correctly
secured to the hood and the chassis. On visualsecured to the hood and the chassis. On visual
inspection, fastenings must be intact, otherwise,inspection, fastenings must be intact, otherwise,
contact the safety manager.contact the safety manager.

WARNINGWARNING

Your DOOSAN truck comes equipped with aYour DOOSAN truck comes equipped with a

DOOSAN operator restraint system. Should itDOOSAN operator restraint system. Should it
become necessary to replace the seat for anybecome necessary to replace the seat for any
reason, it should only be replaced with anotherreason, it should only be replaced with another
DOOSAN operator restraint system.DOOSAN operator restraint system.

3.3.   In the event of tipover, the seat and restraintIn the event of tipover, the seat and restraint
system should be inspected for damage andsystem should be inspected for damage and
replaced, if necessary.replaced, if necessary.

NOTE:NOTE:   Operator restraints shall be examined at theOperator restraints shall be examined at the
regular truck service intervals. It isregular truck service intervals. It is
recommended that they be replaced if anyrecommended that they be replaced if any
of the following conditions are found:of the following conditions are found:

   Cut or frayed strapCut or frayed strap
   Worn or damaged hardware includingWorn or damaged hardware including

anchor pointsanchor points

   Buckle or retractor malfunctionBuckle or retractor malfunction
   Loosen stitchingLoosen stitching

WARNINGWARNING

The seat belt may cause the operator to bend atThe seat belt may cause the operator to bend at

the waist. If you are pregnant or have sufferedthe waist. If you are pregnant or have suffered
from some abdominal disease, consult a doctorfrom some abdominal disease, consult a doctor
before you use the seat belt.before you use the seat belt.

Fasten the Seat BeltFasten the Seat Belt

1.1.   Grip the plate (connector) of the belt and pull theGrip the plate (connector) of the belt and pull the
belt from the retractor. Then insert the plate intobelt from the retractor. Then insert the plate into
the slot of the buckle until a snap is heard. Pullthe slot of the buckle until a snap is heard. Pull
on the belt to confirm ion the belt to confirm it is latched.t is latched.

2.2.   Make sure the belt is not twisted.Make sure the belt is not twisted.
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WARNINGWARNING

If you fasten the belt across your abdomen, theIf you fasten the belt across your abdomen, the
belt may injure your abdomen in an accident.belt may injure your abdomen in an accident.

3.3.   Be sure to fasten the belt across your hips, notBe sure to fasten the belt across your hips, not
across your abdomen.across your abdomen.

NOTE:NOTE:   The belt is designed to automatically adjustThe belt is designed to automatically adjust
to your size and movement. A quick pull onto your size and movement. A quick pull on
the belt will confirm that the automaticthe belt will confirm that the automatic
adjuster will hold the belt position in theadjuster will hold the belt position in the

event of an accident.event of an accident.

Release the Seat BeltRelease the Seat Belt

Push the button of the buckle to release the belt.Push the button of the buckle to release the belt.
The belt will automatically retract when released.The belt will automatically retract when released.
Hold the plate of the belt and allow the belt to slowlyHold the plate of the belt and allow the belt to slowly
retract.retract.
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Avoiding Lift Truck TipoverAvoiding Lift Truck Tipover

Lift Truck StabilityLift Truck Stability

Counterbalanced lift truck design is based on theCounterbalanced lift truck design is based on the
balance of two weights on opposite sides of abalance of two weights on opposite sides of a
fulcrum (the front axle). The load on the forks mustfulcrum (the front axle). The load on the forks must
be balanced by the weight of the lift truck.be balanced by the weight of the lift truck.
The location of the center of gravity of both the truckThe location of the center of gravity of both the truck
and the load is also a factor. This basic principle isand the load is also a factor. This basic principle is
used for picking up a load. The ability of the lift truckused for picking up a load. The ability of the lift truck
to handle a load is discussed in terms of center ofto handle a load is discussed in terms of center of
gravity and both forward and sideways stability.gravity and both forward and sideways stability.

Center of Gravity (CG)Center of Gravity (CG)

The point within an object, at which the whole weightThe point within an object, at which the whole weight
of the object may be regarded as beingof the object may be regarded as being
concentrated, is called the center of gravity or CG. Ifconcentrated, is called the center of gravity or CG. If
the object is uniform, its geometric center willthe object is uniform, its geometric center will
coincide with its CG. If it is not uniform, the CGcoincide with its CG. If it is not uniform, the CG
could be at a point outside of the object. When thecould be at a point outside of the object. When the
lift truck picks up a load, the truck and load have alift truck picks up a load, the truck and load have a
new combined CG.new combined CG.

Stability and Center of GravityStability and Center of Gravity

The stability of the lift truck is determined by theThe stability of the lift truck is determined by the
location of its CG; or, if the truck is loaded, thelocation of its CG; or, if the truck is loaded, the
combined CG of the truck and load. The lift truckcombined CG of the truck and load. The lift truck
has moving parts and, therefore, has a CG thathas moving parts and, therefore, has a CG that
moves. The CG moves forward or backward as themoves. The CG moves forward or backward as the
mast is tilted forward or backward. The CG movesmast is tilted forward or backward. The CG moves
up or down as the mast moves up or down. The CGup or down as the mast moves up or down. The CG
and, therefore, the stability of the loaded lift truck,and, therefore, the stability of the loaded lift truck,
are affected by a number of factors such as:are affected by a number of factors such as:
   the size, weight, shape and position of the loadthe size, weight, shape and position of the load

   the height to which the load is liftedthe height to which the load is lifted

   the amount of forward or backward tiltthe amount of forward or backward tilt

   tire pressuretire pressure

   dynamic forces created when the lift truck isdynamic forces created when the lift truck is
accelerated, braked or turnedaccelerated, braked or turned

   condition and grade of surfaces on which the liftcondition and grade of surfaces on which the lift
truck is operatedtruck is operated

These same factors are also important for unloadedThese same factors are also important for unloaded
lift trucks. They tip over sideways easier than alift trucks. They tip over sideways easier than a
loaded lift truck carrying its load in the loweredloaded lift truck carrying its load in the lowered
position.position.
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Lift Truck Stability Lift Truck Stability BaseBase

For the lift truck to be stable (not tip over forward orFor the lift truck to be stable (not tip over forward or
to the side), the CG must stay within the area of theto the side), the CG must stay within the area of the
lift truck stability base – a triangular area betweenlift truck stability base – a triangular area between
the front wheels and the pivot of the steer wheels. Ifthe front wheels and the pivot of the steer wheels. If
the CG moves forward of the front axle, the lift truckthe CG moves forward of the front axle, the lift truck
will tip forward. If the CG moves outside of the linewill tip forward. If the CG moves outside of the line
on either side of the stability base, the lift truck willon either side of the stability base, the lift truck will
tip to the side.tip to the side.

WARNINGWARNING

Dynamic forces (braking, acceleration, turning)Dynamic forces (braking, acceleration, turning)
also affect stability and can produce tipoveralso affect stability and can produce tipover
even when the CG even when the CG is within the stability triangle.is within the stability triangle.

Capacity Load (Weight and Capacity Load (Weight and Load Center)Load Center)

The capacity load of the lift truck is shown on theThe capacity load of the lift truck is shown on the
capacity/nameplate riveted to the truck. It iscapacity/nameplate riveted to the truck. It is
determined by the weight and load center. The loaddetermined by the weight and load center. The load
center is determined by the location of the CG of thecenter is determined by the location of the CG of the
load.load.

The load center shown on the nameplate is theThe load center shown on the nameplate is the
horizontal distance from the front face of the forks,horizontal distance from the front face of the forks,
or the load face of an attachment, to the CG of theor the load face of an attachment, to the CG of the
load. The location of the CG in the vertical directionload. The location of the CG in the vertical direction
is the same as the horizontal dimension.is the same as the horizontal dimension.

Remember that, unless otherwise indicated, theRemember that, unless otherwise indicated, the

capacity load shown on the nameplate is for acapacity load shown on the nameplate is for a
standard lift truck with standard backrest, forks andstandard lift truck with standard backrest, forks and
mast, and having no special-purpose attachment. Inmast, and having no special-purpose attachment. In
addition, the capacity load assumes that the loadaddition, the capacity load assumes that the load
center is no further from the top of the forks than it iscenter is no further from the top of the forks than it is
from the face of the backrest. If these conditions Dofrom the face of the backrest. If these conditions Do
not exist, the operator may have to reduce the safenot exist, the operator may have to reduce the safe
operating load because the truck stability may beoperating load because the truck stability may be
reduced. The lift truck should not be operated if itsreduced. The lift truck should not be operated if its
capacity/nameplate does not indicate capacity load.capacity/nameplate does not indicate capacity load.

NOTE:NOTE:   If the load is not uniform, the heaviestIf the load is not uniform, the heaviest
portion should be placed closer to theportion should be placed closer to the
backrest and centered on the forks.backrest and centered on the forks.

NOTICENOTICE

1.1. Capacity/Nameplates originally attached toCapacity/Nameplates originally attached to
forklifts sold by DOOSAN shall not be removed,forklifts sold by DOOSAN shall not be removed,
altered or replaced without altered or replaced without DOOSAN’s approval.DOOSAN’s approval.

2.2. DOOSAN assumes no responsibility for lift trucksDOOSAN assumes no responsibility for lift trucks
placed in service without a valid DOOSANplaced in service without a valid DOOSAN
Nameplate.Nameplate.

3.3. If necessary to change your specification,If necessary to change your specification,
contact your DOOSAN lift truck dealer.contact your DOOSAN lift truck dealer.
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Safety RulesSafety Rules

Only properly trained and authorized personnelOnly properly trained and authorized personnel
should operate forklift trucks. Wear a hard hat andshould operate forklift trucks. Wear a hard hat and
safety shoes when operating a lift truck. Do not wearsafety shoes when operating a lift truck. Do not wear
loose clothing.loose clothing.

Inspect and check the condition of your forklift truckInspect and check the condition of your forklift truck
using the operator's check list before starting work.using the operator's check list before starting work.
Immediately report to your supervisor any obviousImmediately report to your supervisor any obvious
defects or required repairs.defects or required repairs.

Do not operate your truck in unauthorized areas.Do not operate your truck in unauthorized areas.
Know your forklift truck and think safety.Know your forklift truck and think safety.
Do not compromisDo not compromise safety.e safety.
Follow all safety rules and read all warning signs.Follow all safety rules and read all warning signs.

Do not operate a lift truck unless you are in theDo not operate a lift truck unless you are in the
operator’s seat. Keep hands and feet inside theoperator’s seat. Keep hands and feet inside the
operator’s compartment. Do not put any part of theoperator’s compartment. Do not put any part of the
body body outside outside of of the the operator’s operator’s compartment. compartment. NeverNever
put any part of body into the mast structure orput any part of body into the mast structure or
between the mast and the truckbetween the mast and the truck

Do not start, stop, turn or change direction suddenlyDo not start, stop, turn or change direction suddenly
or at high speed. Sudden movement can cause theor at high speed. Sudden movement can cause the
lift truck to tip over. Slow the speed of your truck andlift truck to tip over. Slow the speed of your truck and
use the horn near corners, exits, entrances, anduse the horn near corners, exits, entrances, and
near people.near people.

Never operate a lift truck with wet hands or shoes.Never operate a lift truck with wet hands or shoes.
Never hold any controls with grease on your hands.Never hold any controls with grease on your hands.
Your hands or feet will slide off of the controls andYour hands or feet will slide off of the controls and
cause an accident.cause an accident.
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Do not raise anyone on the forks of your lift truck.Do not raise anyone on the forks of your lift truck.
Do not let other people ride on the truck. Lift trucksDo not let other people ride on the truck. Lift trucks
are designed to carry loads, not peoplare designed to carry loads, not people.e.

Do not operate your truck without the load backrestDo not operate your truck without the load backrest
extension and overhead guard. Keep the loadextension and overhead guard. Keep the load
against the backrest with the mast tilted backward.against the backrest with the mast tilted backward.

Do not lift or move loads that are not safe. Do notDo not lift or move loads that are not safe. Do not
pick up an off center load. Such a load increases thepick up an off center load. Such a load increases the
possibility of a tipover to the side. Make sure loadspossibility of a tipover to the side. Make sure loads
are correctly stacked and positioned across bothare correctly stacked and positioned across both
forks. Always use the proper size pallet. Position theforks. Always use the proper size pallet. Position the
forks as wide as possible under the load. Positionforks as wide as possible under the load. Position
loads evenly on the forks for proper balance. Do notloads evenly on the forks for proper balance. Do not
lift a load with one fork.lift a load with one fork.

Do not overload. Always handle loads within theDo not overload. Always handle loads within the
rated capacity shown on the capacity plate.rated capacity shown on the capacity plate.
Do not add extra counterweight to the truck. AnDo not add extra counterweight to the truck. An
overload can cause the truck to roll over and causeoverload can cause the truck to roll over and cause
injury to personnel and damage to the lift truck.injury to personnel and damage to the lift truck.

Do not drive on soft ground.Do not drive on soft ground.
Observe all signs, especially those on maximumObserve all signs, especially those on maximum
permitted floor loadings, elevator capacities andpermitted floor loadings, elevator capacities and
clearance heights.clearance heights.
Handle loads carefully and check them closely forHandle loads carefully and check them closely for
stability and balance.stability and balance.

Do not drive on slippery surfaces.Do not drive on slippery surfaces.
Sand, gravel, ice or mud can cause a tipover.Sand, gravel, ice or mud can cause a tipover.
If unavoidable, slow down.If unavoidable, slow down.
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Do not permit anyone to stand or walk under theDo not permit anyone to stand or walk under the
load or lifting mechanism. The load can fall andload or lifting mechanism. The load can fall and
cause injury or death to anyone standing below.cause injury or death to anyone standing below.

Look out for overhead obstructions when raising orLook out for overhead obstructions when raising or
stacking loads. Do not travel with a raised load. Dostacking loads. Do not travel with a raised load. Do
not travel with the mast raised. The lift truck can rollnot travel with the mast raised. The lift truck can roll
over and cause injury or death to you or otherover and cause injury or death to you or other
personnel.personnel.

Do not move loose loads that are higher than theDo not move loose loads that are higher than the
load backrest.load backrest.
Be alert for falling loads when stacking.Be alert for falling loads when stacking.
Travel with the load tilted back and the forks as lowTravel with the load tilted back and the forks as low
as possible.as possible.
This will increase stability to the truck and load andThis will increase stability to the truck and load and
permit better visibility for you.permit better visibility for you.

Do not elevate the load with the mast tilDo not elevate the load with the mast til ted forward.ted forward.
Do not tilt the elevated loads forwards.Do not tilt the elevated loads forwards.
This will cause the lift truck to tip over forward.This will cause the lift truck to tip over forward.

Do not jump off if your truck starts Do not jump off if your truck starts to tip over.to tip over.
Stay in your seat to survive.Stay in your seat to survive.

Go up ramps in forward direction and down ramps inGo up ramps in forward direction and down ramps in
reverse direction when moving loads.reverse direction when moving loads.
Never elevate a load with the forklift truck on anNever elevate a load with the forklift truck on an
incline.incline.
Go straight off and straight down. Use an assisGo straight off and straight down. Use an assistanttant
when going up or down a ramp with a bulky loadwhen going up or down a ramp with a bulky load..
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Do not stack or turn on ramps.Do not stack or turn on ramps.
Do not attempt to pick-up or deposit a load unlessDo not attempt to pick-up or deposit a load unless
the lift truck is level. Do not turn on or drive acrossthe lift truck is level. Do not turn on or drive across
an incline.an incline.

Do not go over rough terrain. If unavoidable, slowDo not go over rough terrain. If unavoidable, slow
down.down.
Cross railroad tracks slowly and diagonallyCross railroad tracks slowly and diagonally
whenever possible. A railroad crossing can give awhenever possible. A railroad crossing can give a
loaded forklift truck a real jolt. For smoother crossing,loaded forklift truck a real jolt. For smoother crossing,
cross the railroad diagonally so one wheel crossescross the railroad diagonally so one wheel crosses
at a time.at a time.

Avoid running over loose objects. Look in theAvoid running over loose objects. Look in the
direction of travel. Look out for other persons ordirection of travel. Look out for other persons or
obstructions in your path of travel. An operator mustobstructions in your path of travel. An operator must
be in full control of his lift truck at all times.be in full control of his lift truck at all times.

Do not drive in forward direction when loads restrictDo not drive in forward direction when loads restrict
your visibility. Operate your lift truck in reverse toyour visibility. Operate your lift truck in reverse to
improve visibility except when moving up a ramp.improve visibility except when moving up a ramp.

Be careful when operating a lift truck near the edgeBe careful when operating a lift truck near the edge
of a loading dock or ramp. Maintain a safe distanceof a loading dock or ramp. Maintain a safe distance
from the edge of docks, ramps and platforms.from the edge of docks, ramps and platforms.
Always watch tail swing.Always watch tail swing.
The truck can fall over the edge and cause injury orThe truck can fall over the edge and cause injury or
death.death.

Do not operate on bridge plates unless they canDo not operate on bridge plates unless they can
support the weight of the truck and load. Make suresupport the weight of the truck and load. Make sure
that they are correctly positioned. Put blocks on thethat they are correctly positioned. Put blocks on the
vehicle you enter to keep it from moving.vehicle you enter to keep it from moving.
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Do not operate your truck close to another truck.Do not operate your truck close to another truck.
Always keep a safe distance from other trucks andAlways keep a safe distance from other trucks and
make sure there is enough distance to stop safely.make sure there is enough distance to stop safely.
Never overtake other vehicles.Never overtake other vehicles.

Do not use your lift truck to push or tow anotherDo not use your lift truck to push or tow another
truck.truck.
Do not let another push or tow your Do not let another push or tow your truck.truck.
If a truck will not move, call a serviIf a truck will not move, call a service technician.ce technician.

Forklift trucks may only be refueled at speciallyForklift trucks may only be refueled at specially
reserved locations. Switch off the engine whenreserved locations. Switch off the engine when
refueling.refueling.
Smoking and handling of naked flames duringSmoking and handling of naked flames during
refueling are strictly prohibited. This prohibition alsorefueling are strictly prohibited. This prohibition also
applies during the changing of the LPG (liquefiedapplies during the changing of the LPG (liquefied
propane gas) tank.propane gas) tank.
Mop up spilt fuel and Do not forget to close the fuelMop up spilt fuel and Do not forget to close the fuel

tank before restarting the engine.tank before restarting the engine.

Park your lift truck in authorized areas only. FullyPark your lift truck in authorized areas only. Fully
lower the forks to the floor, put direction lever inlower the forks to the floor, put direction lever in
NEUTRAL position, engage the parking brake, andNEUTRAL position, engage the parking brake, and
turn the key to the OFF position. Remove the keyturn the key to the OFF position. Remove the key
and put blocks behind the wheels to prevent theand put blocks behind the wheels to prevent the
truck from rolling. Shut off your forklift truck whentruck from rolling. Shut off your forklift truck when
leaving it unattended.leaving it unattended.
Check the condition of your forklift truck after theCheck the condition of your forklift truck after the
day's work.day's work.

Exhaust from all internal combustion enginesExhaust from all internal combustion engines
contains carbon monoxide, a colorless, odorless,contains carbon monoxide, a colorless, odorless,
tasteless, poisonous gas. Exposure to carbontasteless, poisonous gas. Exposure to carbon
monoxide can cause serious injury or healthmonoxide can cause serious injury or health
problems, including death, and avoid unnecessaryproblems, including death, and avoid unnecessary
idling of the engine. If nausea, dizziness oridling of the engine. If nausea, dizziness or

headaches are experienced stop the truck and seekheadaches are experienced stop the truck and seekfresh air.fresh air.
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Do not operate forklifts near flammable orDo not operate forklifts near flammable or
combustible materials.combustible materials.
To avoid the discoloration, deformation orTo avoid the discoloration, deformation or
combustion of materials (such as lumber, veneercombustion of materials (such as lumber, veneer
board, paper products and other similar items),board, paper products and other similar items),
always park at least 30 cm (12 inches) away fromalways park at least 30 cm (12 inches) away from
them.them.

..  

Forklift trucks are not cars. They often have smallForklift trucks are not cars. They often have small
tires, no suspension, and are very heavy.tires, no suspension, and are very heavy.
The forklift's center of gravity will also change whenThe forklift's center of gravity will also change when
carrying loads.carrying loads.
Avoid uneven bumps, pot holes and other hazardsAvoid uneven bumps, pot holes and other hazards
whenever possible.whenever possible.

Carrying a load suspended on a chain or a cableCarrying a load suspended on a chain or a cable
may unbalance a truck.may unbalance a truck.
Take extra care around pedestrians with aTake extra care around pedestrians with a

suspended load as it may sway or even strike suspended load as it may sway or even strike them.them.

An unloaded forklift may be easier to tip over than aAn unloaded forklift may be easier to tip over than a
loaded truck.loaded truck.
When traveling without a load, the risk of lateralWhen traveling without a load, the risk of lateral
overturn is greater.overturn is greater.

There are many special attachments available toThere are many special attachments available to
replace the forks on a lift truck.replace the forks on a lift truck.
All carry safety implications and special training inAll carry safety implications and special training in
their operation is highly recommended.their operation is highly recommended.

The counterweight draw bar should not be used forThe counterweight draw bar should not be used for
towing the forklift or for towing another forklitowing the forklift or for towing another forklift.ft.
Towing is only advised in emergencies, by trainedTowing is only advised in emergencies, by trained
operators and at low speed, no faster than 2 km/h,operators and at low speed, no faster than 2 km/h,
to a convenient location for repair.to a convenient location for repair.
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How to Survive in a Tipover (IfHow to Survive in a Tipover (If

Operator Restraint SystemOperator Restraint System

Equipped)Equipped)

WARNINGWARNING

In the event of a tipover, the risk of seriousIn the event of a tipover, the risk of serious
injury or death will be reduced if the operator isinjury or death will be reduced if the operator is
using the operator restraint system and followsusing the operator restraint system and follows
the instructions provided.the instructions provided.

Always use operator restraint system.Always use operator restraint system.

Don’t jump.Don’t jump.

Hold on tight.Hold on tight.

Brace your feet and keep them within the operator'sBrace your feet and keep them within the operator's
compartment.compartment.
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Lean away from the direction of fall.Lean away from the direction of fall.

Lean forward.Lean forward.
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DDeeclaraclaration tion of of CConforonformitmityy

We,We,

ManufacturerManufacturer  

Doosan Industrial Vehicle Co., Ltd.Doosan Industrial Vehicle Co., Ltd.
(Manseok-dong) 468, Injung-ro, Dong-Gu, Incheon, Korea 401-010(Manseok-dong) 468, Injung-ro, Dong-Gu, Incheon, Korea 401-010

Authorized Representative, CompilerAuthorized Representative, Compiler of Technical File According to 2006/42/EC and Keeper ofof Technical File According to 2006/42/EC and Keeper of
Technical File According to 2000/14/ECTechnical File According to 2000/14/EC  
Doosan Industrial Vehicle Europe N.V, Mr. Y.W. ChungDoosan Industrial Vehicle Europe N.V, Mr. Y.W. Chung
Europark Noord 36 A 9100 Europark Noord 36 A 9100 Sint-Niklaas BELGIUMSint-Niklaas BELGIUM

herewith declare herewith declare   
that the following eqthat the following equipment conforms with the appropriate requirements of the Directivesuipment conforms with the appropriate requirements of the Directives

2006/42/EC2006/42/EC(Machinery Dir(Machinery Directive), ective), 2000/14/EC 2000/14/EC as amendas amended by 20ed by 2005/88/EC(Noise 05/88/EC(Noise Emission inEmission in
the environment by equipment for use outdoors), and 2004/108/EC (EMC Directive) based onthe environment by equipment for use outdoors), and 2004/108/EC (EMC Directive) based on
its design and type, as brought into circulation by us.its design and type, as brought into circulation by us.  

Description of the Description of the equipment :equipment :  

Type Type    : :   Lift Truck, Combustion-engine driven, CounterbalancedLift Truck, Combustion-engine driven, Counterbalanced

Function Function : : Lifting Lifting and and Moving Moving materialsmaterials

Family Family : : D70S-5 D70S-5 SeriesSeries

G70S-5 SeriesG70S-5 Series

Model Model Name Name : :   D50S-5, D60S-5, D70S-5D50S-5, D60S-5, D70S-5
D80S-5, D90S-5D80S-5, D90S-5

G50S-5, G60S-5, G70S-5G50S-5, G60S-5, G70S-5
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SpecificationsSpecifications
CHARACTERISTICSCHARACTERISTICS 3 Speed, TIER-3 Speed, TIER-ⅡⅡ  

1 Manufacturer1 Manufacturer DOOSAN DOOSANDOOSAN DOOSAN

2 MODEL2 MODEL D50S-5 D60S-5D50S-5 D60S-5

3 3 Capacity Capacity at at rated rated load load center center kg kg 5000 5000 60006000

4 4 Load Load center center distance distance mm mm 600 600 600600

5 5 Power Power type type electric,diesel,gasoline,LPG electric,diesel,gasoline,LPG diesel diesel dieseldiesel

6 6 Operator Operator type type stand-on, stand-on, rider-seated rider-seated rider-seated rider-seated rider-seatedrider-seated

7 7 Tire Tire type type c=cushion, c=cushion, p=pneumatic p=pneumatic p p pp

8 8 Wheels(x=driven) Wheels(x=driven) number, number, front/rear front/rear 4/2 4/24/2 4/2

DIMENSIONSDIMENSIONS

9 9 Lift Lift with with STDSTD
maximum fork height with ratedmaximum fork height with rated
loadload

mm mm 3000 3000 30003000

10 10 two two stage stage mast mast free free lift lift mm mm 205 205 205205

13 Forks13 Forks
thickness thickness x x width width x x length length mm mm 60x150x1200 60x150x1200 60x180x120060x180x1200

fork fork spacing(minimum spacing(minimum x x maximum) maximum) mm mm 350x2032 350x2032 410x2032410x2032

14 14 Tilt Tilt of of mast mast forward forward / / backward backward deg deg 15/10 15/10 15/1015/10

1515

OverallOverall
dimensionsdimensions

length length to to face face of of forks forks mm mm 3507 3507 35683568

16 16 width width mm mm 2108 2108 21082108

17 17 mast mast lowered lowered height height mm mm 2500 2500 25002500

18 18 mast mast extended extended height height mm mm 4340 4344340 43400

19 19 overhead overhead guard guard height height mm mm 2455 24552455 2455

20 20 seat seat height height mm mm 1333 1333 13331333

21 21 Turning Turning radius radius (minimum (minimum outside) outside) mm mm 3301 3301 33313331

22 22 Load Load moment moment constant constant mm mm 632 632 632632

23 23 90 90 stacking stacking aisle aisle add add load load length length and and clearance clearance mm mm 3924 3924 39583958
23a 23a 90 90 intersecting intersecting aisle aisle mm mm 2990 2990 30203020

PERFORMANCEPERFORMANCE

2424

SpeedSpeed

travel, travel, loaded/unloaded loaded/unloaded km/h km/h 29.6/32.4 29.6/32.4 29.1/3229.1/32.2.2

25 25 lift, lift, loaded/unloaded loaded/unloaded mm/s mm/s 500/530 500/530 490/530490/530

26 26 lowering, lowering, loaded/unloaded loaded/unloaded mm/s mm/s 501/450 501/450 501/450501/450

28 28 Drawbar Drawbar pull pull at at 1.6 1.6 km/h, km/h, loaded loaded kg kg 5738 5738 56955695

30 30 Gradeability Gradeability at at 1.6 1.6 km/h, km/h, loaded loaded % % 48.6 48.6 41.541.5

WEIGHTWEIGHT

32 32 Total Total weight weight unloaded unloaded kg kg 8570 98570 9240240

33 33 Axle Axle load load with with loaded, loaded, front/rear front/rear kg kg 12175/1395 12175/1395 13585/165513585/1655

34 34 without without loaded, loaded, front/rear front/rear kg kg 4435/4135 4435/4135 4300/49404300/4940

CHASSISCHASSIS

3535

TiresTires

number number of of front/rear front/rear 4/2 4/2 4/24/2

36 36 size, size, front front 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR8.25x15-14PR

37 37 size, size, rear rear 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR8.25x15-14PR

38 38 Wheel Wheel base base mm mm 2250 2250 22502250
39 39 Tread Tread width width front/rear front/rear mm mm 1584/1550 1584/1550 1584/15501584/1550

4040
Ground clearanceGround clearance

loaded, loaded, at at the the lowest lowest point point mm mm 176 176 176176

41 41 loaded, loaded, at at center center of of wheelbase wheelbase mm mm 205 205 205205

4242
BrakesBrakes

service service brake brake foot/hydraulic foot/hydraulic foot/hydraulicfoot/hydraulic

43 43 parking parking brake brake hand/mechanical hand/mechanical hand/mechanhand/mechanicalical

DRIVEDRIVE

45 45 Battery Battery voltage/capacity voltage/capacity v/ah v/ah 24/75 24/75 24/7524/75

4949

EngineEngine

manufacturer/modmanufacturer/model el DOOSAN/DB58S DOOSAN/DB58S DOOSAN/DB58SDOOSAN/DB58S

50 50 rated rated output output (at (at rpm) rpm) KW(hp)/rpm KW(hp)/rpm 73.6(9973.6(99.2)/2200 .2)/2200 73.6(99.2)/220073.6(99.2)/2200

51 51 max. max. torque torque N-m(lb-ft)/rpm N-m(lb-ft)/rpm 363(268)/1600 363(268)/1600 363(268)/1600363(268)/1600

52 52 cycle/cylinders/displacement cycle/cylinders/displacement cc cc 4/6/5785 4/6/5785 4/6/57854/6/5785

5555
TransmissionTransmission

typetype

56 56 no. no. speeds speeds forward/reforward/reverse verse Full Full Auto Auto Full Full AutoAuto
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3 Speed, TIER-3 Speed, TIER-ⅡⅡ  

DOOSAN DOOSAN DOOSANDOOSAN DOOSAN DOOSAN 11

D70S-5 D80S-5 D90S-5D70S-5 D80S-5 D90S-5 22

7000 7000 8000 8000 9000 9000 33

600 600 600 600 600 600 44

diesel diesel diesel diesel diesel diesel 55

rider-seated rider-seated rider-seated rider-seated rider-seated rider-seated 66

p p p p p p 77

4/2 4/2 4/2 4/2 4/2 4/2 88

3000 3000 3100 3100 3100 3100 99

205 205 215 215 215 215 1010

60x180x1200 70x180x1200 70x180x120060x180x1200 70x180x1200 70x180x1200
1313

410x2032 410x2092 410x2092410x2032 410x2092 410x2092

15/10 15/10 15/10 15/10 15/10 15/10 1414

3647 3647 3970 3970 4040 4040 1515

2108 2108 2230 2230 2230 2230 1616

2500 2500 2835 2835 2835 2835 1717

4340 4340 4375 4375 4375 4375 1818

2455 2455 2648 2648 2648 2648 1919

1333 1333 1526 1526 1526 1526 2020

3380 3380 3610 3610 3680 3680 2121

632 632 725 725 725 725 2222

4000 4000 4330 4330 4355 4355 2323

3058 3058 3308 3308 3327 3327 23a23a

28.5/32.0 28.5/32.0 29.8/33.8 29.8/33.8 27.7/33.4 27.7/33.4 2424

445/470 445/470 430/470 430/470 430/470 430/470 2525

499/450 499/450 500/450 500/450 500/450 500/450 2626

5350 5350 5291 5291 5242 5242 2828

33.2 33.2 31 31 27.4 27.4 3030

9970 9970 11545 11545 12195 12195 3232

14980/1990 14980/1990 14920/43614920/4360 0 16920/4705 16920/4705 3333

4150/5820 4150/5820 4600/6500 4600/6500 4680/7315 4680/7315 3434

4/2 4/2 4/2 4/2 4/2 4/2 3535

8.25x15-14PR 8.25x15-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 3636

8.25x15-14PR 8.25x15-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 3737

2250 2250 2500 2500 2500 2500 3838

1584/1550 1584/1550 1640/1750 1640/1750 1646/1750 1646/1750 3939

176 176 258 258 258 258 4040

205 205 205 205 205 205 4141

foot/hfoot/hydraulic ydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic 4242

hand/mechanhand/mechanical ical hand/mechanical hand/mechanical hand/mechanhand/mechanical ical 4343

24/75 24/75 24/75 24/75 24/75 24/75 4545

DOOSAN/DB58S DOOSAN/DB58S DOOSAN/DB58S DOOSAN/DB58S DOOSAN/DB58S DOOSAN/DB58S 4949

73.6(99.2)/22073.6(99.2)/2200 0 73.6(99.273.6(99.2)/2200 )/2200 73.6(9973.6(99.2)/2200 .2)/2200 5050

363(268)/363(268)/1600 1600 363(268)/1600 363(268)/1600 363(268)/1600 363(268)/1600 5151

4/6/574/6/5785 85 4/6/5785 4/6/5785 4/6/5785 4/6/5785 5252

Full Full Auto Auto Full Full Auto Auto Full Full Auto Auto 5555

3/3 3/3 3/3 3/3 3/3 3/3 5656
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SpecificationsSpecifications
CHARACTERISTICSCHARACTERISTICS 3 Speed, TIER-3 Speed, TIER-ⅢⅢ  

1 Manufacturer1 Manufacturer DOOSAN DOOSANDOOSAN DOOSAN

2 MODEL2 MODEL D50S-5 D60S-5D50S-5 D60S-5

3 3 Capacity Capacity at at rated rated load load center center kg kg 5000 5000 60006000

4 4 Load Load center center distance distance mm mm 600 600 600600

5 5 Power Power type type electric,diesel,gasoline,LPG electric,diesel,gasoline,LPG diesel diesel dieseldiesel

6 6 Operator Operator type type stand-on, stand-on, rider-seated rider-seated rider-seated rider-seated rider-seatedrider-seated

7 7 Tire Tire type type c=cushion, c=cushion, p=pneumatic p=pneumatic p p pp

8 8 Wheels(x=driven) Wheels(x=driven) number, number, front/rear front/rear 4/2 4/2 4/24/2

DIMENSIONSDIMENSIONS

9 9 Lift Lift with with STDSTD
maximum fork height with ratedmaximum fork height with rated
loadload

mm mm 3000 3000 30003000

10 10 two two stage stage mast mast free free lift lift mm mm 205 205 205205

13 Forks13 Forks
thickness thickness x x width width x x length length mm mm 60x15060x150x1200 x1200 60x180x120060x180x1200

fork fork spacing(minimum spacing(minimum x x maximum) maximum) mm mm 350x2032 350x2032 410x2032410x2032

14 14 Tilt Tilt of of mast mast forward forward / / backward backward deg deg 15/10 15/10 15/1015/10

1515

OverallOverall
dimensionsdimensions

length length to to face face of of forks forks mm mm 3507 3507 35683568

16 16 width width mm mm 2108 2108 21082108

17 17 mast mast lowered lowered height height mm mm 2500 2500 25002500

18 18 mast mast extended extended height height mm mm 4340 4340 43404340

19 19 overhead overhead guard guard height height mm mm 2455 2455 24552455

20 20 seat seat height height mm mm 1333 1333 13331333

21 21 Turning Turning radius radius (minimum (minimum outside) outside) mm mm 3301 3301 33313331

22 22 Load Load moment moment constant constant mm mm 632 632 632632

23 23 90 90 stacking stacking aisle aisle add add load load length length and and clearance clearance mm mm 3924 3924 39583958
23a 23a 90 90 intersecting intersecting aisle aisle mm mm 2990 2990 30203020

PERFORMANCEPERFORMANCE

2424

SpeedSpeed

travel, travel, loaded/unloaded loaded/unloaded km/h km/h 31/34 31/34 30/3430/34

25 25 lift, lift, loaded/unloaded loaded/unloaded mm/s mm/s 490/530 490/530 485/530485/530

26 26 lowering, lowering, loaded/unloaded loaded/unloaded mm/s mm/s 500/450 500/450 500/450500/450

28 28 Drawbar Drawbar pull pull at at 1.6 1.6 km/h, km/h, loaded loaded kg kg 5650 5650 56065606

30 30 Gradeability Gradeability at at 1.6 1.6 km/h, km/h, loaded loaded % % 48 48 4141

WEIGHTWEIGHT

32 32 Total Total weight weight unloaded unloaded kg kg 8570 8570 92409240

33 33 Axle Axle load load with with loaded, loaded, front/rear front/rear kg kg 12175/13912175/1395 5 13585/165513585/1655

34 34 without without loaded, loaded, front/rear front/rear kg kg 4435/4135 4435/4135 4300/49404300/4940

CHASSISCHASSIS

3535

TiresTires

number number of of front/rear front/rear 4/2 4/2 4/24/2

36 36 size, size, front front 8.25x15-8.25x15-14PR 14PR 8.25x15-14PR8.25x15-14PR

37 37 size, size, rear rear 8.25x15-8.25x15-14PR 14PR 8.25x15-14PR8.25x15-14PR

38 38 Wheel Wheel base base mm mm 2250 2250 22502250
39 39 Tread Tread width width front/rear front/rear mm mm 1584/1550 1584/1550 1584/15501584/1550

4040
Ground clearanceGround clearance

loaded, loaded, at at the the lowest lowest point point mm mm 176 176 176176

41 41 loaded, loaded, at at center center of of wheelbase wheelbase mm mm 205 205 205205

4242
BrakesBrakes

service service brake brake foot/hydraulic foot/hydraulic foot/hydraulicfoot/hydraulic

43 43 parking parking brake brake hand/mechanical hand/mechanical hand/mechanhand/mechanicalical

DRIVEDRIVE

45 45 Battery Battery voltage/capacity voltage/capacity v/ah v/ah 24/75 24/75 24/7524/75

4949

EngineEngine

manufacturer/modmanufacturer/model el D439E D439E D439ED439E

50 50 rated rated output output (at (at rpm) rpm) KW/rpm KW/rpm 73.6/2300 73.6/2300 73.6/23073.6/23000

51 51 max. max. torque torque N-m/rpm N-m/rpm 372.8/1600 372.8/1600 372.8/16372.8/160000

52 52 cycle/cylinders/displacement cycle/cylinders/displacement cc cc 4/4/3900 4/4/3900 4/4/39004/4/3900

5555
TransmissionTransmission

typetype

56 56 no. no. speeds speeds forward/reforward/reverse verse Full Full Auto Auto Full Full AutoAuto
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3 Speed, TIER-3 Speed, TIER-ⅢⅢ  

DOOSAN DOOSAN DOOSANDOOSAN DOOSAN DOOSAN 11

D70S-5 D80S-5 D90S-5D70S-5 D80S-5 D90S-5 22

7000 7000 8000 8000 9000 9000 33

600 600 600 600 600 600 44

diesel diesel diesel diesel diesel diesel 55

rider-seated rider-seated rider-seated rider-seated rider-seated rider-seated 66

p p p p p p 77

4/2 4/2 4/2 4/2 4/2 4/2 88

3000 3000 3100 3100 3100 3100 99

205 205 215 215 215 215 1010

60x180x1200 70x180x1200 70x180x120060x180x1200 70x180x1200 70x180x1200
1313

410x2032 410x2092 410x2092410x2032 410x2092 410x2092

15/10 15/10 15/10 15/10 15/10 15/10 1414

3647 3647 3970 3970 4040 4040 1515

2108 2108 2230 2230 2230 2230 1616

2500 2500 2835 2835 2835 2835 1717

4340 4340 4375 4375 4375 4375 1818

2455 2455 2648 2648 2648 2648 1919

1333 1333 1526 1526 1526 1526 2020

3380 3380 3610 3610 3680 3680 2121

632 632 725 725 725 725 2222

4000 4000 4330 4330 4355 4355 2323

3058 3058 3308 3308 3327 3327 23a23a

29/34 29/34 29.5/36 29.5/36 28/35.5 28/35.5 2424

430/470 430/470 425/465 425/465 420/465 420/465 2525

500/450 500/450 500/450 500/450 500/450 500/450 2626

5105 5105 5208 5208 5000 5000 2828

33 33 30 30 24 24 3030

9970 9970 11545 11545 12195 12195 3232

14980/1990 14980/1990 14920/43614920/4360 0 16920/4705 16920/4705 3333

4150/5820 4150/5820 4600/6500 4600/6500 4680/7315 4680/7315 3434

4/2 4/2 4/2 4/2 4/2 4/2 3535

8.25x15-14PR 8.25x15-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 3636

8.25x15-14PR 8.25x15-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 3737

2250 2250 2500 2500 2500 2500 3838

1584/1550 1584/1550 1640/1750 1640/1750 1646/1750 1646/1750 3939

176 176 258 258 258 258 4040

205 205 205 205 205 205 4141

foot/hfoot/hydraulic ydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic 4242

hand/mechanhand/mechanical ical hand/mechanical hand/mechanical hand/mechanhand/mechanical ical 4343

24/75 24/75 24/75 24/75 24/75 24/75 4545

D439E D439E D439E D439E D439E D439E 4949

73.6/2300 73.6/2300 73.6/2300 73.6/2300 73.6/23073.6/2300 0 5050

372.8/1600 372.8/1600 372.8/16372.8/1600 00 372.8/16372.8/1600 00 5151

4/4/394/4/3900 00 4/4/3900 4/4/3900 4/4/3900 4/4/3900 5252

Full Full Auto Auto Full Full Auto Auto Full Full Auto Auto 5555

3/3 3/3 3/3 3/3 3/3 3/3 5656
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SpecificationsSpecifications
CHARACTERISTICSCHARACTERISTICS

1 Manufacturer1 Manufacturer

2 MODEL2 MODEL

3 3 Capacity Capacity at at rated rated load load center center kgkg

4 4 Load Load center center distance distance mmmm

5 5 Power Power type type electric,diesel,gasoline,LPGelectric,diesel,gasoline,LPG

6 6 Operator Operator type type stand-on, stand-on, rider-seatedrider-seated

7 7 Tire Tire type type c=cushion, c=cushion, p=pneumaticp=pneumatic

8 8 Wheels(x=driven) Wheels(x=driven) number, number, front/rearfront/rear

DIMENSIONSDIMENSIONS

9 9 Lift Lift with with STD STD maximum maximum fork fork height height with with rated rated load load mmmm

10 10 two two stage stage mast mast free free lift lift mmmm

13 Forks13 Forks
thickness thickness x x width width x x length length mmmm

fork fork spacing(minimum spacing(minimum x x maximum) maximum) mmmm

14 14 Tilt Tilt of of mast mast forward forward / / backward backward degdeg

1515

OverallOverall
dimensionsdimensions

length length to to face face of of forks forks mmmm

16 16 width width mmmm

17 17 mast mast lowered lowered height height mmmm

18 18 mast mast extended extended height height mmmm

19 19 overhead overhead guard guard height height mmmm

20 20 seat seat height height mmmm

21 21 Turning Turning radius radius (minimum (minimum outside) outside) mmmm

22 22 Load Load moment moment constant constant mmmm

23 23 90 90 stacking stacking aisle aisle add add load load length length and and clearance clearance mmmm

23a 23a 90 90 intersecting intersecting aisle aisle mmmm

PERFORMANCEPERFORMANCE

2424

SpeedSpeed

travel, travel, loaded/unloaded loaded/unloaded km/hkm/h

25 25 lift, lift, loaded/unloaded loaded/unloaded mm/smm/s

26 26 lowering, lowering, loaded/unloaded loaded/unloaded mm/smm/s

28 28 Drawbar Drawbar pull pull at at 1.6 1.6 km/h, km/h, loaded loaded kgkg

30 30 Gradeability Gradeability at at 1.6 1.6 km/h, km/h, loaded loaded %%

WEIGHTWEIGHT

32 32 Total Total weight weight unloaded unloaded kgkg

33 33 Axle Axle load load with with loaded, loaded, front/rear front/rear kgkg

34 34 without without loaded, loaded, front/rear front/rear kgkg

CHASSISCHASSIS

3535

TiresTires

number of front/rearnumber of front/rear

36 36 size, size, frontfront

37 37 size, size, rearrear

38 38 Wheel Wheel base base mmmm

39 39 Tread Tread width width front/rear front/rear mmmm

4040
Ground clearanceGround clearance

loaded, loaded, at at the the lowest lowest point point mmmm

41 41 loaded, loaded, at at center center of of wheelbase wheelbase mmmm

4242
BrakesBrakes

service brakeservice brake

43 43 parking parking brakebrake

DRIVEDRIVE

45 45 Battery voltaBattery voltage/capacity ge/capacity v/ahv/ah

4949

EngineEngine

manufacturer/modelmanufacturer/model

50 50 rated rated output output (at (at rpm) rpm) KW(hp)/rpmKW(hp)/rpm

51 51 max. max. torque torque N-m(lb-ft)/rpmN-m(lb-ft)/rpm

52 52 cycle/cylinders/displacement cycle/cylinders/displacement cccc

5555
TransmissionTransmission

typetype

56 56 no. no. speeds speeds forward/reverseforward/reverse
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3737

2 Speed, TIER-2 Speed, TIER-ⅡⅡ  

DOOSAN DOOSAN DOOSANDOOSAN DOOSAN DOOSAN 11

D50S-5 D60S-5 D70S-5D50S-5 D60S-5 D70S-5 22

5000 5000 6000 6000 7000 7000 33

600 600 600 600 600 600 44

diesel diesel diesel diesel diesel diesel 55

rider-seated rider-seated rider-seated rider-seated rider-seated rider-seated 66

p p p p p p 77

4/2 4/2 4/2 4/2 4/2 4/2 88

3000 3000 3000 3000 3000 3000 99

205 205 205 205 205 205 1010

60x150x1200 60x180x1200 60x180x120060x150x1200 60x180x1200 60x180x1200
1313

350x2032 410x2032 410x2032350x2032 410x2032 410x2032

15/10 15/10 15/10 15/10 15/10 15/10 1414

3507 3507 3568 3568 3647 3647 1515

2108 2108 2108 2108 2108 2108 1616

2500 2500 2500 2500 2500 2500 1717

4340 4340 4340 4340 4340 4340 1818

2455 2455 2455 2455 2455 2455 1919

1333 1333 1333 1333 1333 1333 2020

3301 3301 3331 3331 3380 3380 2121

632 632 632 632 632 632 2222

3924 3924 3958 3958 4000 4000 2323

2990 2990 3020 3020 3058 3058 23a23a

25/26.5 25/26.5 24.5/26.5 24.5/26.5 24.0/26.5 24.0/26.5 2424

415/445 415/445 415/445 415/445 415/445 415/445 2525

490/460 490/460 490/460 490/460 490/460 490/460 2626

4908 4908 4875 4875 4875 4875 2828

39.4 39.4 34.1 34.1 30.3 30.3 3030

8395 8395 9085 9085 9810 9810 3232

12010/1385 12010/1385 13430/1655 13430/1655 14820/1990 14820/1990 3333

4270/4124270/4125 5 4145/4940 4145/4940 3985/5830 3985/5830 3434

4/2 4/2 4/2 4/2 4/2 4/2 3535

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3636

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3737

2250 2250 2250 2250 2250 2250 3838

1584/1551584/1550 0 1584/1550 1584/1550 1584/1550 1584/1550 3939
176 176 176 176 176 176 4040

205 205 205 205 205 205 4141

foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic 4242

hand/mechanical hand/mechanical hand/mechanhand/mechanical ical hand/mechanical hand/mechanical 4343

24/75 24/75 24/75 24/75 24/75 24/75 4545

DOOSAN/DB58S DOOSAN/DB58S DOOSAN/DB58S DOOSAN/DB58S DOOSAN/DB58S DOOSAN/DB58S 4949

69.1(93.1)/2400 69.1(93.1)/2400 69.1(9369.1(93.1)/2400 .1)/2400 69.1(93.1)/24069.1(93.1)/2400 0 5050

323(238)/1600 323(238)/1600 323(238)/1600 323(238)/1600 323(238)/1600 323(238)/1600 5151

4/6/5785 4/6/5785 4/6/5785 4/6/5785 4/6/5785 4/6/5785 5252

Power Power Shift Shift Power Power Shift Shift Power Power Shift Shift 5555

2/2 2/2 2/2 2/2 2/2 2/2 5656
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3838

SpecificationsSpecifications
CHARACTERISTICSCHARACTERISTICS

1 Manufacturer1 Manufacturer

2 MODEL2 MODEL

3 3 Capacity Capacity at at rated rated load load center center kgkg

4 4 Load Load center center distance distance mmmm

5 5 Power Power type type electric,diesel,gasoline,LPGelectric,diesel,gasoline,LPG

6 6 Operator Operator type type stand-on, stand-on, rider-seatedrider-seated

7 7 Tire Tire type type c=cushion, c=cushion, p=pneumaticp=pneumatic

8 8 Wheels(x=driven) Wheels(x=driven) number, number, front/rearfront/rear
DIMENSIONSDIMENSIONS

9 9 Lift Lift with with STD STD maximum maximum fork fork height height with with rated rated load load mmmm

10 10 two two stage stage mast mast free free lift lift mmmm

13 Forks13 Forks
thickness thickness x x width width x x length length mmmm

fork fork spacing(minimum spacing(minimum x x maximum) maximum) mmmm

14 14 Tilt Tilt of of mast mast forward forward / / backward backward degdeg

1515

OverallOverall
dimensionsdimensions

length length to to face face of of forks forks mmmm

16 16 width width mmmm

17 17 mast mast lowered lowered height height mmmm

18 18 mast mast extended extended height height mmmm

19 19 overhead overhead guard guard height height mmmm

20 20 seat seat height height mmmm

21 21 Turning Turning radius radius (minimum (minimum outside) outside) mmmm

22 22 Load Load moment moment constant constant mmmm

23 23 90 90 stacking stacking aisle aisle add add load load length length and and clearance clearance mmmm

23a 23a 90 90 intersecting intersecting aisle aisle mmmm

PERFORMANCEPERFORMANCE

2424

SpeedSpeed

travel, travel, loaded/unloaded loaded/unloaded km/hkm/h

25 25 lift, lift, loaded/unloaded loaded/unloaded mm/smm/s

26 26 lowering, lowering, loaded/unloaded loaded/unloaded mm/smm/s

28 28 Drawbar Drawbar pull pull at at 1.6 1.6 km/h, km/h, loaded loaded kgkg

30 30 Gradeability Gradeability at at 1.6 1.6 km/h, km/h, loaded loaded %%

WEIGHTWEIGHT

32 32 Total Total weight weight unloaded unloaded kgkg

33 33 Axle Axle load load with with loaded, loaded, front/rear front/rear kgkg

34 34 without without loaded, loaded, front/rear front/rear kgkg

CHASSISCHASSIS

3535

TiresTires

number of front/rearnumber of front/rear

36 36 size, size, frontfront

37 37 size, size, rearrear

38 38 Wheel Wheel base base mmmm

39 39 Tread Tread width width front/rear front/rear mmmm

4040
Ground clearanceGround clearance

loaded, loaded, at at the the lowest lowest point point mmmm

41 41 loaded, loaded, at at center center of of wheelbase wheelbase mmmm

4242
BrakesBrakes

service brakeservice brake

43 43 parking parking brakebrake

DRIVEDRIVE

45 45 Battery voltaBattery voltage/capacity ge/capacity v/ahv/ah

4949

EngineEngine

manufacturer/modelmanufacturer/model

50 50 rated rated output output (at (at rpm) rpm) KW/rpmKW/rpm

51 51 max. max. torque torque N-m/rpmN-m/rpm

52 52 cycle/cylinders/displacement cycle/cylinders/displacement cccc

5555
TransmissionTransmission

typetype

56 56 no. no. speeds speeds forward/reverseforward/reverse
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3939

2 Speed, TIER-2 Speed, TIER-ⅢⅢ  

DOOSAN DOOSAN DOOSANDOOSAN DOOSAN DOOSAN 11

D50S-5 D60S-5 D70S-5D50S-5 D60S-5 D70S-5 22

5000 5000 6000 6000 7000 7000 33

600 600 600 600 600 600 44

diesel diesel diesel diesel diesel diesel 55

rider-seated rider-seated rider-seated rider-seated rider-seated rider-seated 66

p p p p p p 77

4/2 4/2 4/2 4/2 4/2 4/2 88

3000 3000 3000 3000 3000 3000 99

205 205 205 205 205 205 1010

60x150x1200 60x180x1200 60x180x120060x150x1200 60x180x1200 60x180x1200
1313

350x2032 410x2032 410x2032350x2032 410x2032 410x2032

15/10 15/10 15/10 15/10 15/10 15/10 1414

3507 3507 3568 3568 3647 3647 1515

2108 2108 2108 2108 2108 2108 1616

2500 2500 2500 2500 2500 2500 1717

4340 4340 4340 4340 4340 4340 1818

2455 2455 2455 2455 2455 2455 1919

1333 1333 1333 1333 1333 1333 2020

3301 3301 3331 3331 3380 3380 2121

632 632 632 632 632 632 2222

3924 3924 3958 3958 4000 4000 2323

2990 2990 3020 3020 3058 3058 23a23a

23/24.5 23/24.5 23/24.5 23/24.5 22.5/24.4 22.5/24.4 2424

395/420 395/420 390/420 390/420 345/375 345/375 2525

490/460 490/460 490/460 490/460 490/460 490/460 2626

5104 5104 5061 5061 5029 5029 2828

42.3 42.3 36.3 36.3 31.9 31.9 3030

8395 8395 9085 9085 9810 9810 3232

12010/1385 12010/1385 13430/1655 13430/1655 14820/1990 14820/1990 3333

4270/4124270/4125 5 4145/4940 4145/4940 3985/5830 3985/5830 3434

4/2 4/2 4/2 4/2 4/2 4/2 3535

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3636

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3737

2250 2250 2250 2250 2250 2250 3838

1584/1551584/1550 0 1584/1550 1584/1550 1584/1550 1584/1550 3939
176 176 176 176 176 176 4040

205 205 205 205 205 205 4141

foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic 4242

hand/mechanical hand/mechanical hand/mechanhand/mechanical ical hand/mechanical hand/mechanical 4343

24/75 24/75 24/75 24/75 24/75 24/75 4545

D439E D439E D439E D439E D439E D439E 4949

67.7/2300 67.7/2300 67.7/23067.7/2300 0 67.7/2300 67.7/2300 5050

323.7/1600 323.7/1600 323.7/1600 323.7/1600 323.7/1600 323.7/1600 5151

4/4/3900 4/4/3900 4/4/3900 4/4/3900 4/4/3900 4/4/3900 5252

Power Power Shift Shift Power Power Shift Shift Power Power Shift Shift 5555

2/2 2/2 2/2 2/2 2/2 2/2 5656
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4040

SpecificationsSpecifications
CHARACTERISTICSCHARACTERISTICS TIER-TIER-ⅡⅡ  

1 Manufacturer1 Manufacturer DOOSAN DOOSANDOOSAN DOOSAN

2 MODEL2 MODEL G50S-5 G60S-5G50S-5 G60S-5

3 3 Capacity Capacity at at rated rated load load center center kg kg 5000 5000 60006000

4 4 Load Load center center distance distance mm mm 600 600 600600

5 5 Power Power type type electric,diesel,gasoline,LPG electric,diesel,gasoline,LPG LPG LPG LPGLPG

6 6 Operator Operator type type stand-on, stand-on, rider-seated rider-seated rider-seated rider-seated rider-seatedrider-seated

7 7 Tire Tire type type c=cushion, c=cushion, p=pneumatic p=pneumatic p p pp

8 8 Wheels(x=driven) Wheels(x=driven) number, number, front/rear front/rear 4/2 4/2 4/24/2
DIMENSIONSDIMENSIONS

9 9 Lift Lift with with STD STD maximum maximum fork fork height height with with rated rated load load mm mm 3000 3000 30003000

10 10 two two stage stage mast mast free free lift lift mm mm 205 205 205205

13 Forks13 Forks
thickness thickness x x width width x x length length mm mm 60x150x1200 60x150x1200 60x180x120060x180x1200

fork fork spacing(minimum spacing(minimum x x maximum) maximum) mm mm 350x2032 350x2032 410x2032410x2032

14 14 Tilt Tilt of of mast mast forward forward / / backward backward deg deg 15/10 15/10 15/1015/10

1515

OverallOverall
dimensionsdimensions

length length to to face face of of forks forks mm mm 3507 3507 35683568

16 16 width width mm mm 2108 2108 21082108

17 17 mast mast lowered lowered height height mm mm 2500 2500 25002500

18 18 mast mast extended extended height height mm mm 4340 4340 43404340

19 19 overhead overhead guard guard height height mm mm 2455 2455 24552455

20 20 seat seat height height mm mm 1333 1333 13331333

21 21 Turning Turning radius radius (minimum (minimum outside) outside) mm mm 3301 3301 33313331

22 22 Load Load moment moment constant constant mm mm 632 632 632632

23 23 90 90 stacking stacking aisle aisle add add load load length length and and clearance clearance mm mm 3924 3924 39583958

23a 23a 90 90 intersecting intersecting aisle aisle mm mm 2990 2990 30203020
PERFORMANCEPERFORMANCE

2424

SpeedSpeed

travel, travel, loaded/unloaded loaded/unloaded km/h km/h 24.0/25.4 24.0/25.4 23.8/2523.8/25.4.4

25 25 lift, lift, loaded/unloaded loaded/unloaded mm/s mm/s 380/410 380/410 380/410380/410

26 26 lowering, lowering, loaded/unloaded loaded/unloaded mm/s mm/s 490/460 490/460 490/460490/460

28 28 Drawbar Drawbar pull pull at at 1.6 1.6 km/h, km/h, loaded loaded kg kg 5010 5010 49904990

30 30 Gradeability Gradeability at at 1.6 1.6 km/h, km/h, loaded loaded % % 40.9 40.9 35.535.5

WEIGHTWEIGHT

32 32 Total Total weight weight unloaded unloaded kg kg 8235 8235 89058905

33 33 Axle Axle load load with with loaded, loaded, front/rear front/rear kg kg 11840/13911840/1395 5 13260/164513260/1645

34 34 without without loaded, loaded, front/rear front/rear kg kg 4100/4135 4100/4135 3975/49303975/4930

CHASSISCHASSIS

3535

TiresTires

number number of of front/rear front/rear 4/2 4/2 4/24/2

36 36 size, size, front front 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR8.25x15-14PR

37 37 size, size, rear rear 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR8.25x15-14PR

38 38 Wheel Wheel base base mm mm 2250 2250 22502250

39 39 Tread Tread width width front/rear front/rear mm mm 1584/1550 1584/1550 1584/15501584/1550

4040
Ground clearanceGround clearance

loaded, loaded, at at the the lowest lowest point point mm mm 176 176 176176

41 41 loaded, loaded, at at center center of of wheelbase wheelbase mm mm 205 205 205205

4242

BrakesBrakes

service service brake brake foot/hydraulic foot/hydraulic foot/hydraulicfoot/hydraulic

43 43 parking parking brakebrake
hand/mechanichand/mechanic

alal
hand/mechanichand/mechanic

alal

DRIVEDRIVE

45 45 Battery Battery voltage/capacity voltage/capacity v/ah v/ah 12/75 12/75 12/7512/75

4949

EngineEngine

manufacturer/modmanufacturer/model el G643E(TIER-2) G643E(TIER-2) G643E(TIER-2)G643E(TIER-2)

50 50 rated rated output output (at (at rpm) rpm) KW(hp)/rpm KW(hp)/rpm 69.0/2450 69.0/2450 69.0/24569.0/24500

51 51 max. max. torque torque N-m(lb-ft)/rpm N-m(lb-ft)/rpm 301/1400 301/1400 301/1400301/1400

52 52 cycle/cylinders/displacement cycle/cylinders/displacement cc cc 4/6/4294 4/6/4294 4/6/42944/6/4294

5555
TransmissionTransmission

typetype

56 56 no. no. speeds speeds forward/reforward/reverse verse Power Power Shift Shift Power Power ShiftShift
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4141

TIER-TIER-ⅡⅡ  TIER-  TIER-ⅢⅢ  

DOOSAN DOOSAN DOOSAN DOOSANDOOSAN DOOSAN DOOSAN DOOSAN 11

G70S-5 G50S-5 G60S-5 G70S-5G70S-5 G50S-5 G60S-5 G70S-5 22

7000 7000 5000 5000 6000 6000 7000 7000 33

600 600 600 600 600 600 600 600 44

LPG LPG LPG LPG LPG LPG LPG LPG 55

rider-seated rider-seated rider-seated rider-seated rider-seated rider-seated rider-seated rider-seated 66

p p p p p p p p 77

4/2 4/2 4/2 4/2 4/2 4/2 4/2 4/2 88

3000 3000 3000 3000 3000 3000 3000 3000 99

205 205 205 205 205 205 205 205 1010

60x180x1200 60x150x1200 60x180x1200 60x180x120060x180x1200 60x150x1200 60x180x1200 60x180x1200
1313

410x2032 350x2032 410x2032 410x2032410x2032 350x2032 410x2032 410x2032

15/10 15/10 15/10 15/10 15/10 15/10 15/10 15/10 1414

3647 3647 3507 3507 3568 3568 3647 3647 1515

2108 2108 2108 2108 2108 2108 2108 2108 1616

2500 2500 2500 2500 2500 2500 2500 2500 1717

4340 4340 4340 4340 4340 4340 4340 4340 1818

2455 2455 2455 2455 2455 2455 2455 2455 1919

1333 1333 1333 1333 1333 1333 1333 1333 2020

3380 3380 3301 3301 3331 3331 3380 3380 2121

632 632 632 632 632 632 632 632 2222

4000 4000 3924 3924 3958 3958 4000 4000 2323

3058 3058 2990 2990 3020 3020 3058 3058 23a23a

23.6/2523.6/25.4 .4 24.0/25.4 24.0/25.4 23.8/25.4 23.8/25.4 23.6/25.4 23.6/25.4 2424

380/410 380/410 380/410 380/410 380/410 380/410 380/410 380/410 2525

490/460 490/460 490/460 490/460 490/460 490/460 490/460 490/460 2626

4965 4965 5010 5010 4990 4990 4965 4965 2828

31.3 31.3 40.9 40.9 35.5 35.5 31.3 31.3 3030

9635 9635 8235 8235 8905 8905 9635 9635 3232

14650/1985 14650/1985 11840/13911840/1395 5 13260/1645 13260/1645 14650/19814650/1985 5 3333

3815/5820 3815/5820 4100/4135 4100/4135 3975/4930 3975/4930 3815/5820 3815/5820 3434

4/2 4/2 4/2 4/2 4/2 4/2 4/2 4/2 3535

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3636

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3737

2250 2250 2250 2250 2250 2250 2250 2250 3838

1584/1550 1584/1550 1584/1550 1584/1550 1584/1550 1584/1550 1584/1550 1584/1550 3939
176 176 176 176 176 176 176 176 4040

205 205 205 205 205 205 205 205 4141

foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hfoot/hydraulic ydraulic 4242

hand/mechanical hand/mechanihand/mechanical hand/mechanical cal hand/mechanhand/mechanical hand/mechanical ical hand/mechanical 4343

12/75 12/75 12/75 12/75 12/75 12/75 12/75 12/75 4545

G643E(TIER-2) G643E(TIER-3) G643E(TIER-3) G643E(TIER-3) 49G643E(TIER-2) G643E(TIER-3) G643E(TIER-3) G643E(TIER-3) 49

69.0/2450 69.0/2450 69.0(9369.0(93)/2450 69.0(93)/2450 )/2450 69.0(93)/2450 69.0(93)/24569.0(93)/2450 0 5050

301/1400 301/1400 294(217)/1600 294(217)/1600 294(217)/1600 294(217)/1600 294(217)/1600 294(217)/1600 5151

4/6/4294 4/6/4294 4/6/4294 4/6/4294 4/6/4294 4/6/4294 4/6/4294 4/6/4294 5252

Power Power Shift Shift Power Power Shift Shift Power Power Shift Shift Power Power Shift Shift 5555

2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 5656
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4242

SpecificationsSpecifications
CHARACTERISTICSCHARACTERISTICS

1 Manufacturer1 Manufacturer

2 MODEL2 MODEL

3 3 Capacity Capacity at at rated rated load load center center kgkg

4 4 Load Load center center distance distance mmmm

5 5 Power Power type type electric,diesel,gasoline,LPGelectric,diesel,gasoline,LPG

6 6 Operator Operator type type stand-on, stand-on, rider-seatedrider-seated

7 7 Tire Tire type type c=cushion, c=cushion, p=pneumaticp=pneumatic

8 8 Wheels(x=driven) Wheels(x=driven) number, number, front/rearfront/rear
DIMENSIONSDIMENSIONS

9 9 Lift Lift with with STD STD maximum maximum fork fork height height with with rated rated load load mmmm

10 10 two two stage stage mast mast free free lift lift mmmm

13 Forks13 Forks
thickness thickness x x width width x x length length mmmm

fork fork spacing(minimum spacing(minimum x x maximum) maximum) mmmm

14 14 Tilt Tilt of of mast mast forward forward / / backward backward degdeg

1515

OverallOverall
dimensionsdimensions

length length to to face face of of forks forks mmmm

16 16 width width mmmm

17 17 mast mast lowered lowered height height mmmm

18 18 mast mast extended extended height height mmmm

19 19 overhead overhead guard guard height height mmmm

20 20 seat seat height height mmmm

21 21 Turning Turning radius radius (minimum (minimum outside) outside) mmmm

22 22 Load Load moment moment constant constant mmmm

23 23 90 90 stacking stacking aisle aisle add add load load length length and and clearance clearance mmmm

23a 23a 90 90 intersecting intersecting aisle aisle mmmm
PERFORMANCEPERFORMANCE

2424

SpeedSpeed

travel, travel, loaded/unloaded loaded/unloaded km/hkm/h

25 25 lift, lift, loaded/unloaded loaded/unloaded mm/smm/s

26 26 lowering, lowering, loaded/unloaded loaded/unloaded mm/smm/s

28 28 Drawbar Drawbar pull pull at at 1.6 1.6 km/h, km/h, loaded loaded kgkg

30 30 Gradeability Gradeability at at 1.6 1.6 km/h, km/h, loaded loaded %%

WEIGHTWEIGHT

32 32 Total Total weight weight unloaded unloaded kgkg

33 33 Axle Axle load load with with loaded, loaded, front/rear front/rear kgkg

34 34 without without loaded, loaded, front/rear front/rear kgkg

CHASSISCHASSIS

3535

TiresTires

number of front/rearnumber of front/rear

36 36 size, size, frontfront

37 37 size, size, rearrear

38 38 Wheel Wheel base base mmmm

39 39 Tread Tread width width front/rear front/rear mmmm
4040

Ground clearanceGround clearance
loaded, loaded, at at the the lowest lowest point point mmmm

41 41 loaded, loaded, at at center center of of wheelbase wheelbase mmmm

4242
BrakesBrakes

service brakeservice brake

43 43 parking parking brakebrake

DRIVEDRIVE

45 45 Battery voltaBattery voltage/capacity ge/capacity v/ahv/ah

4949

EngineEngine

manufacturer/modelmanufacturer/model

50 50 rated rated output output (at (at rpm) rpm) KW(hp)/rpmKW(hp)/rpm

51 51 max. max. torque torque N-m(lb-ft)/rpmN-m(lb-ft)/rpm

52 52 cycle/cylinders/displacement cycle/cylinders/displacement cccc

5555
TransmissionTransmission

typetype

56 56 no. no. speeds speeds forward/reverseforward/reverse
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4343

NON_CERTINON_CERTI

DOOSAN DOOSAN DOOSANDOOSAN DOOSAN DOOSAN 11

G50S-5 G60S-5 G70S-5G50S-5 G60S-5 G70S-5 22

5000 5000 6000 6000 7000 7000 33

600 600 600 600 600 600 44

LPG LPG LPG LPG LPG LPG 55

rider-seated rider-seated rider-seated rider-seated rider-seated rider-seated 66

p p p p p p 77

4/2 4/2 4/2 4/2 4/2 4/2 88

3000 3000 3000 3000 3000 3000 99

205 205 205 205 205 205 1010

60x150x1200 60x180x1200 60x180x120060x150x1200 60x180x1200 60x180x1200
1313

350x2032 410x2032 410x2032350x2032 410x2032 410x2032

15/10 15/10 15/10 15/10 15/10 15/10 1414

3507 3507 3568 3568 3647 3647 1515

2108 2108 2108 2108 2108 2108 1616

2500 2500 2500 2500 2500 2500 1717

4340 4340 4340 4340 4340 4340 1818

2455 2455 2455 2455 2455 2455 1919

1333 1333 1333 1333 1333 1333 2020

3301 3301 3331 3331 3380 3380 2121

632 632 632 632 632 632 2222

3924 3924 3958 3958 4000 4000 2323

2990 2990 3020 3020 3058 3058 23a23a

24.0/2524.0/25.4 .4 23.8/2523.8/25.4 .4 23.6/2523.6/25.4 .4 2424

380/410 380/410 380/410 380/410 380/410 380/410 2525

490/460 490/460 490/460 490/460 490/460 490/460 2626

5010 5010 4990 4990 4965 4965 2828

40.9 40.9 35.5 35.5 31.3 31.3 3030

8235 8235 8905 8905 9635 9635 3232

11840/1395 11840/1395 13260/1645 13260/1645 14650/1985 14650/1985 3333

4100/4135 4100/4135 3975/4930 3975/4930 3815/5820 3815/5820 3434

4/2 4/2 4/2 4/2 4/2 4/2 3535

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3636

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3737

2250 2250 2250 2250 2250 2250 3838

1584/1550 1584/1550 1584/1550 1584/1550 1584/1550 1584/1550 3939

176 176 176 176 176 176 4040

205 205 205 205 205 205 4141

foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic 4242

hand/mechanical hand/mechanical hand/mechanical hand/mechanical hand/mechanhand/mechanical ical 4343

12/75 12/75 12/75 12/75 12/75 12/75 4545

G643 G643 G643 G643 G643 G643 4949

69(93) 69(93) /2450 /2450 69(93) 69(93) /2450 /2450 69(93) 69(93) /2450 /2450 5050

301(222)/1400 301(222)/1400 301(222)/1400 301(222)/1400 301(222)/1400 301(222)/1400 5151

4/6/4294 4/6/4294 4/6/4294 4/6/4294 4/6/4294 4/6/4294 5252

Power Power Shift Shift Power Power Shift Shift Power Power Shift Shift 5555

2/2 2/2 2/2 2/2 2/2 2/2 5656

  

General SectionGeneral Section



4444

SpecificationsSpecifications

CHARACTERISTICSCHARACTERISTICS 3 Speed, Interim TIER-3 Speed, Interim TIER-  

1 Manufacturer1 Manufacturer DOOSAN DOOSANDOOSAN DOOSAN

2 MODEL2 MODEL D50S-5 D60S-5D50S-5 D60S-5

3 3 Capacity Capacity at at rated rated load load center center kg kg 60006000

4 4 Load Load center center distance distance mm mm 600600

5 5 Power Power type type electric,diesel,gasoline,LPG electric,diesel,gasoline,LPG dieseldiesel

6 6 Operator Operator type type stand-on, stand-on, rider-seated rider-seated rider-seatedrider-seated

7 7 Tire Tire type type c=cushion, c=cushion, p=pneumatic p=pneumatic pp

8 8 Wheels(x=driven) Wheels(x=driven) number, number, front/rear front/rear 4/24/2
DIMENSIONSDIMENSIONS

9 9 Lift Lift with with STDSTD
maximum fork height with ratedmaximum fork height with rated
loadload

mm 3000mm 3000

10 10 two two stage stage mast mast free free lift lift mm mm 205205

13 Forks13 Forks
thickness thickness x x width width x x length length mm mm 60x180x120060x180x1200

fork fork spacing(minimum spacing(minimum x x maximum) maximum) mm mm 410x2032410x2032

14 14 Tilt Tilt of of mast mast forward forward / / backward backward deg deg 15/1015/10

1515

OverallOverall
dimensionsdimensions

length length to to face face of of forks forks mm mm 35683568

16 16 width width mm mm 21082108

17 17 mast mast lowered lowered height height mm mm 25002500

18 18 mast mast extended extended height height mm mm 43404340

19 19 overhead overhead guard guard height height mm mm 24552455

20 20 seat seat height height mm mm 13331333

21 21 Turning Turning radius radius (minimum (minimum outside) outside) mm mm 33313331

22 22 Load Load moment moment constant constant mm mm 632632

23 23 90 90 stacking stacking aisle aisle add add load load length length and and clearance clearance mm mm 39583958
23a 23a 90 90 intersecting intersecting aisle aisle mm mm 30203020

PERFORMANCEPERFORMANCE

2424

SpeedSpeed

travel, travel, loaded/unloaded loaded/unloaded km/h km/h 30/3430/34

25 25 lift, lift, loaded/unloaded loaded/unloaded mm/s mm/s 500/550500/550

26 26 lowering, lowering, loaded/unloaded loaded/unloaded mm/s mm/s 500/450500/450

28 28 Drawbar Drawbar pull pull at at 1.6 1.6 km/h, km/h, loaded loaded kg kg 53795379

30 30 Gradeability Gradeability at at 1.6 1.6 km/h, km/h, loaded loaded % % 3838

WEIGHTWEIGHT

32 32 Total Total weight weight unloaded unloaded kg kg 92409240

33 33 Axle Axle load load with with loaded, loaded, front/rear front/rear kg kg 13585/165513585/1655

34 34 without without loaded, loaded, front/rear front/rear kg kg 4300/49404300/4940

CHASSISCHASSIS

3535

TiresTires

number number of of front/rear front/rear 4/24/2

36 36 size, size, front front 8.25x15-14PR8.25x15-14PR

37 37 size, size, rear rear 8.25x15-14PR8.25x15-14PR

38 38 Wheel Wheel base base mm mm 22502250
39 39 Tread Tread width width front/rear front/rear mm mm 1584/15501584/1550

4040
Ground clearanceGround clearance

loaded, loaded, at at the the lowest lowest point point mm mm 176176

41 41 loaded, loaded, at at center center of of wheelbase mm wheelbase mm 205205

4242
BrakesBrakes

service service brake brake foot/hydraulicfoot/hydraulic

43 43 parking parking brake brake hand/mechanhand/mechanicalical

DRIVEDRIVE

45 45 Battery Battery voltage/capacity voltage/capacity v/ah v/ah 24/7524/75

4949

EngineEngine

manufacturer/model Kubota/V3800manufacturer/model Kubota/V3800

50 50 rated rated output output (at (at rpm) rpm) KW/rpm KW/rpm 82/240082/2400

51 51 max. max. torque torque N-m/rpm N-m/rpm 375.1/15375.1/150000

52 52 cycle/cylinders/displacement cycle/cylinders/displacement cc cc 4/4/37694/4/3769

5555
TransmissionTransmission

typetype

56 56 no. no. speeds speeds forward/reforward/reverse verse Full Full AutoAuto
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3 Speed, Interim TIER-3 Speed, Interim TIER-  

DOOSAN DOOSAN DOOSANDOOSAN DOOSAN DOOSAN 11

D70S-5 D80S-5 D90S-5D70S-5 D80S-5 D90S-5 22

7000 7000 8000 8000 9000 9000 33

600 600 600 600 600 600 44

diesel diesel diesel diesel diesel diesel 55

rider-seated rider-seated rider-seated rider-seated rider-seated rider-seated 66

p p p p p p 77

4/2 4/2 4/2 4/2 4/2 4/2 88

3000 3000 3100 3100 3100 3100 99

205 205 215 215 215 215 1010

60x180x1200 70x180x1200 70x180x120060x180x1200 70x180x1200 70x180x1200
1313

410x2032 410x2092 410x2092410x2032 410x2092 410x2092

15/10 15/10 15/10 15/10 15/10 15/10 1414

3647 3647 3970 3970 4040 4040 1515

2108 2108 2230 2230 2230 2230 1616

2500 2500 2835 2835 2835 2835 1717

4340 4340 4375 4375 4375 4375 1818

2455 2455 2648 2648 2648 2648 1919

1333 1333 1526 1526 1526 1526 2020

3380 3380 3610 3610 3680 3680 2121

632 632 725 725 725 725 2222

4000 4000 4330 4330 4355 4355 2323

3058 3058 3308 3308 3327 3327 23a23a

29/34 29/34 29.5/36 29.5/36 28/35.5 28/35.5 2424

450/490 450/490 440/490 440/490 440/490 440/490 2525

500/450 500/450 500/450 500/450 500/450 500/450 2626

5393 5393 5147 5147 5115 5115 2828

34 34 27 27 25 25 3030

9970 9970 11545 11545 12195 12195 3232

14980/1990 14980/1990 14920/43614920/4360 0 16920/4705 16920/4705 3333

4150/5820 4150/5820 4600/6500 4600/6500 4680/7315 4680/7315 3434

4/2 4/2 4/2 4/2 4/2 4/2 3535

8.25x15-14PR 8.25x15-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 3636

8.25x15-14PR 8.25x15-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 9.00x20-14PR 3737

2250 2250 2500 2500 2500 2500 3838

1584/1550 1584/1550 1640/1750 1640/1750 1646/1750 1646/1750 3939
176 176 258 258 258 258 4040

205 205 205 205 205 205 4141

foot/hfoot/hydraulic ydraulic foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic 4242

hand/mechanhand/mechanical ical hand/mechanical hand/mechanical hand/mechanhand/mechanical ical 4343

24/75 24/75 24/75 24/75 24/75 24/75 4545

Kubota/V3800 Kubota/V3800 Kubota/V3800 Kubota/V3800 Kubota/V3800 Kubota/V3800 4949

82/2400 82/2400 82/2400 82/2400 82/2400 82/2400 5050

375.1/1500 375.1/1500 375.1/15375.1/1500 00 375.1/15375.1/1500 00 5151

4/4/374/4/3769 69 4/4/3769 4/4/3769 4/4/3769 4/4/3769 5252

Full Full Auto Auto Full Full Auto Auto Full Full Auto Auto 5555

3/3 3/3 3/3 3/3 3/3 3/3 5656
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SpecificationsSpecifications
CHARACTERISTICSCHARACTERISTICS

1 Manufacturer1 Manufacturer

2 MODEL2 MODEL

3 3 Capacity Capacity at at rated rated load load center center kgkg

4 4 Load Load center center distance distance mmmm

5 5 Power Power type type electric,diesel,gasoline,LPGelectric,diesel,gasoline,LPG

6 6 Operator Operator type type stand-on, stand-on, rider-seatedrider-seated

7 7 Tire Tire type type c=cushion, c=cushion, p=pneumaticp=pneumatic

8 8 Wheels(x=driven) Wheels(x=driven) number, number, front/rearfront/rear
DIMENSIONSDIMENSIONS

9 9 Lift Lift with with STD STD maximum maximum fork fork height height with with rated rated load load mmmm

10 10 two two stage stage mast mast free free lift lift mmmm

13 Forks13 Forks
thickness thickness x x width width x x length length mmmm

fork fork spacing(minimum spacing(minimum x x maximum) maximum) mmmm

14 14 Tilt Tilt of of mast mast forward forward / / backward backward degdeg

1515

OverallOverall
dimensionsdimensions

length length to to face face of of forks forks mmmm

16 16 width width mmmm

17 17 mast mast lowered lowered height height mmmm

18 18 mast mast extended extended height height mmmm

19 19 overhead overhead guard guard height height mmmm

20 20 seat seat height height mmmm

21 21 Turning Turning radius radius (minimum (minimum outside) outside) mmmm

22 22 Load Load moment moment constant constant mmmm

23 23 90 90 stacking stacking aisle aisle add add load load length length and and clearance clearance mmmm

23a 23a 90 90 intersecting intersecting aisle aisle mmmm
PERFORMANCEPERFORMANCE

2424

SpeedSpeed

travel, travel, loaded/unloaded loaded/unloaded km/hkm/h

25 25 lift, lift, loaded/unloaded loaded/unloaded mm/smm/s

26 26 lowering, lowering, loaded/unloaded loaded/unloaded mm/smm/s

28 28 Drawbar Drawbar pull pull at at 1.6 1.6 km/h, km/h, loaded loaded kgkg

30 30 Gradeability Gradeability at at 1.6 1.6 km/h, km/h, loaded loaded %%

WEIGHTWEIGHT

32 32 Total Total weight weight unloaded unloaded kgkg

33 33 Axle Axle load load with with loaded, loaded, front/rear front/rear kgkg

34 34 without without loaded, loaded, front/rear front/rear kgkg

CHASSISCHASSIS

3535

TiresTires

number of front/rearnumber of front/rear

36 36 size, size, frontfront

37 37 size, size, rearrear

38 38 Wheel Wheel base base mmmm

39 39 Tread Tread width width front/rear front/rear mmmm
4040

Ground clearanceGround clearance
loaded, loaded, at at the the lowest lowest point point mmmm

41 41 loaded, loaded, at at center center of of wheelbase wheelbase mmmm

4242
BrakesBrakes

service brakeservice brake

43 43 parking parking brakebrake

DRIVEDRIVE

45 45 Battery voltaBattery voltage/capacity ge/capacity v/ahv/ah

4949

EngineEngine

manufacturer/modelmanufacturer/model

50 50 rated rated output output (at (at rpm) rpm) KW/rpmKW/rpm

51 51 max. max. torque torque N-m/rpmN-m/rpm

52 52 cycle/cylinders/displacement cycle/cylinders/displacement cccc

5555
TransmissionTransmission

typetype

56 56 no. no. speeds speeds forward/reverseforward/reverse

  

General SectionGeneral Section



4747

2 Speed, Interim TIER-2 Speed, Interim TIER-  

DOOSAN DOOSAN DOOSANDOOSAN DOOSAN DOOSAN 11

D50S-5 D60S-5 D70S-5D50S-5 D60S-5 D70S-5 22

6000 6000 7000 7000 33

600 600 600 600 44

diesel diesel diesel diesel 55

rider-seated rider-seated rider-seated rider-seated 66

p p p p 77

4/2 4/2 4/2 4/2 88

3000 3000 3000 3000 99

205 205 205 205 1010

60x180x1200 60x180x120060x180x1200 60x180x1200
1313

410x2032 410x2032410x2032 410x2032

15/10 15/10 15/10 15/10 1414

3568 3568 3647 3647 1515

2108 2108 2108 2108 1616

2500 2500 2500 2500 1717

4340 4340 4340 4340 1818

2455 2455 2455 2455 1919

1333 1333 1333 1333 2020

3331 3331 3380 3380 2121

632 632 632 632 2222

3958 3958 4000 4000 2323

3020 3020 3058 3058 23a23a

24/26 24/26 23.7/25.9 23.7/25.9 2424

410/450 410/450 360/400 360/400 2525

490/460 490/460 490/460 490/460 2626

4866 4866 4829 4829 2828

35 35 30 30 3030

9085 9085 9810 9810 3232

13430/1655 13430/1655 14820/1990 14820/1990 3333

4145/4940 4145/4940 3985/5830 3985/5830 3434

4/2 4/2 4/2 4/2 3535

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3636

8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 8.25x15-14PR 3737

2250 2250 2250 2250 3838

1584/1550 1584/1550 1584/1550 1584/1550 3939
176 176 176 176 4040

205 205 205 205 4141

foot/hydraulic foot/hydraulic foot/hydraulic foot/hydraulic 4242

hand/mechanhand/mechanical ical hand/mechanical hand/mechanical 4343

24/75 24/75 24/75 24/75 4545

Kubota/V3800 Kubota/V3800 Kubota/V3800 Kubota/V3800 4949

68.6/24068.6/2400 0 68.6/2400 68.6/2400 5050

335/1500 335/1500 335/1500 335/1500 5151

4/4/3769 4/4/3769 4/4/3769 4/4/3769 5252

Power Power Shift Shift Power Power Shift Shift 5555

2/2 2/2 2/2 2/2 5656
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Noise &VibrationNoise &Vibration

NoiseNoise

ModelModel  

Noise Level [Unit : dB(A)]Noise Level [Unit : dB(A)]  

Sound Pressure LevelSound Pressure Level
at Operator's ear (Leq.)at Operator's ear (Leq.)  

Sound Pressure LevelSound Pressure Level
at By-stander positionat By-stander position

(AS 3713)(AS 3713)

GuaranteedGuaranteed
SoundSound

Power LevelPower Level
(L(LWAWA))  

AS 3713AS 3713   prEN 12053prEN 12053   Drive-ByDrive-By   Lifting ModeLifting Mode  

by newby new

DirectiveDirective
2000/14/EC2000/14/EC

D50S-5, D60S-5D50S-5, D60S-5
D70S-5, D80S-5D70S-5, D80S-5

D90S-5D90S-5

(3 speed, Tier-(3 speed, Tier-ⅡⅡ))

W/O CabinW/O Cabin   83.783.7   85.885.8   81.381.3   78.378.3   109109  

With CabinWith Cabin   87.587.5   89.689.6   8585   8686   110110  

D50S-5, D60S-5D50S-5, D60S-5
D70S-5, D80S-5D70S-5, D80S-5

D90S-5D90S-5

(3 speed, Tier-(3 speed, Tier-ⅢⅢ))

W/O CabinW/O Cabin   83.9 83.9 86.8 86.8 76.7 76.7 79.5 79.5 106106

D50S-5,D50S-5,
D60S-5,D70S-5,D60S-5,D70S-5,
D80S-5,D90S-5D80S-5,D90S-5

(3 speed, Tier-(3 speed, Tier-ⅣⅣ  

Interim)Interim)

W/O W/O Cabin Cabin 87.487.4

D50S-5, D60S-5D50S-5, D60S-5
D70S-5D70S-5

(2 speed, Tier-(2 speed, Tier-ⅡⅡ))
W/O CabinW/O Cabin   82.882.8   85.185.1   81.781.7   78.378.3   109109  

D50S-5, D60S-5D50S-5, D60S-5
D70S-5D70S-5

(2 speed, Tier-(2 speed, Tier-ⅢⅢ))
With With Cabin Cabin 85.8 85.8 87.5 87.5 76.9 76.9 78.9 78.9 106106

G50/60/70S-5G50/60/70S-5   W/O CabinW/O Cabin   82.782.7   84.584.5   83.483.4   84.784.7   107107  

* Test Model: D70S-5(3 Speed), D70S-5(2 Speed), G70S-5* Test Model: D70S-5(3 Speed), D70S-5(2 Speed), G70S-5

Vibration (weighted overall value)Vibration (weighted overall value)
Unit: m/secUnit: m/sec

22
  

ModelModel  

Measuring PlaceMeasuring Place

SeatSeat   Steering WheelSteering Wheel Floor PlateFloor Plate  

D50/60/70/80/90S-5 (3 speed, Tier-D50/60/70/80/90S-5 (3 speed, Tier-ⅡⅡ)) 0.10.1   0.20.2   0.10.1  

D50/60/70/80/90S-5 (3 speed, Tier-D50/60/70/80/90S-5 (3 speed, Tier-ⅢⅢ)) 0.03 1.67 0.080.03 1.67 0.08

D60/70/80/90S-5 (3 speed, Tier-D60/70/80/90S-5 (3 speed, Tier-ⅣInterimⅣInterim)) 0.05 0.84 0.040.05 0.84 0.04

D50/60/70S-5 (2 speed, Tier-D50/60/70S-5 (2 speed, Tier-ⅡⅡ))   0.30.3   1.81.8   0.50.5  

D50/60/70S-5 (2 speed, Tier-D50/60/70S-5 (2 speed, Tier-ⅢⅢ)) 0.08 1.99 0.160.08 1.99 0.16

D50/60/70S-5 (2 speed, Tier-D50/60/70S-5 (2 speed, Tier-ⅣInterimⅣInterim)) 0.04 0.7 0.050.04 0.7 0.05

G50/60/70S-5G50/60/70S-5   0.30.3   1.41.4   0.40.4  

* Test course: Concrete road* Test course: Concrete road
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Capacity Chart - Without Side ShifterCapacity Chart - Without Side Shifter

MODEL MODEL STD STD FFTFFT  

   D   D
   5   5
   0   0
   S   S
  -  -   5   5
 , ,
   G   G
   5   5
   0   0
   S   S
  -  -   5   5

  

A. FFT 4550mm MASTA. FFT 4550mm MAST

B. FFT 5000mm MASTB. FFT 5000mm MAST

C. FFT 5600mm MASTC. FFT 5600mm MAST

D. FFT 6050mm MASTD. FFT 6050mm MAST

   D   D   6   6   0   0

   S   S
  -  -   5   5
 , ,
   G   G
   6   6
   0   0
   S   S
  -  -   5   5

  

A. FFT 4550mm MASTA. FFT 4550mm MAST

B. FFT 5000mm MASTB. FFT 5000mm MAST
C. FFT 5600mm MASTC. FFT 5600mm MAST

D. FFT 6050mm MASTD. FFT 6050mm MAST

   D   D
   7   7
   0   0
   S   S
  -  -   5   5
 , ,
   G   G
   7   7
   0   0
   S   S
  -  -   5   5

  

A. FFT 4550mm MASTA. FFT 4550mm MAST

B. FFT 5000mm MASTB. FFT 5000mm MAST

C. FFT 5600mm MASTC. FFT 5600mm MAST

D. FFT 6050mm MASTD. FFT 6050mm MAST
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Capacity Chart - Without Side ShifterCapacity Chart - Without Side Shifter

MODEL MODEL STD STD FFTFFT  

   D   D
   8   8   0   0   S   S

  -  -   5   5

  

A-FFT 4350~5400mm MASTA-FFT 4350~5400mm MAST

B-FFT 5850mm MASTB-FFT 5850mm MAST

   D   D   9   9   0   0

   S   S
  -  -   5   5

  

A-FFT 4350~5400mm MASTA-FFT 4350~5400mm MAST

B-FFT 5850mm MASTB-FFT 5850mm MAST
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Capacity Chart - With Side ShifterCapacity Chart - With Side Shifter

MODEL MODEL STD STD FFTFFT  

   D   D
   5   5
   0   0
   S   S
  -  -   5   5 , ,

   G   G
   5   5
   0   0
   S   S
  -  -   5   5

  

A. 3000 ~ 4000 mm (118 in - A. 3000 ~ 4000 mm (118 in - 158 in)158 in)

MFH MASTMFH MAST

B. 4500 mm (177 in) MFH MASTB. 4500 mm (177 in) MFH MAST

C. 5000 mm (197 in) MFH MASTC. 5000 mm (197 in) MFH MAST

D. 5500 mm (217 in) MFH MASTD. 5500 mm (217 in) MFH MAST

E. 6000 mm (236 in) MFH MASTE. 6000 mm (236 in) MFH MAST

A. FFT 4550mm MASTA. FFT 4550mm MAST

B. FFT 5000mm MASTB. FFT 5000mm MAST

C. FFT 5600mm MASTC. FFT 5600mm MAST

D. FFT 6050mm MASTD. FFT 6050mm MAST

   D   D
   6   6   0   0

   S   S
  -  -   5   5
 , ,
   G   G
   6   6
   0   0
   S   S
  -  -   5   5

  

A. 3000 ~ 4000 mm (118 in - A. 3000 ~ 4000 mm (118 in - 158 in)158 in)

MFH MASTMFH MAST

B. 4500 mm (177 in) MFH MASTB. 4500 mm (177 in) MFH MAST

C. 5000 mm (197 in) MFH MASTC. 5000 mm (197 in) MFH MAST

D. 5500 mm (217 in) MFH MASTD. 5500 mm (217 in) MFH MAST

E. 6000 mm (236 in) MFH MASTE. 6000 mm (236 in) MFH MAST  

A. FFT 4550mm MASTA. FFT 4550mm MAST

B. FFT 5000mm MASTB. FFT 5000mm MAST

C. FFT 5600mm MASTC. FFT 5600mm MAST

D. FFT 6050mm MASTD. FFT 6050mm MAST

   D   D
   7   7
   0   0
   S   S
  -  -   5   5
 , ,
   G   G
   7   7
   0   0
   S   S
  -  -   5   5

  

A. 3000 ~ 4000 mm (118 in - A. 3000 ~ 4000 mm (118 in - 158 in)158 in)

MFH MASTMFH MAST

B. 4500 mm (177 in) MFH MASTB. 4500 mm (177 in) MFH MAST

C. 5000 mm (197 in) MFH MASTC. 5000 mm (197 in) MFH MAST
D. 5500 mm (217 in) MFH MASTD. 5500 mm (217 in) MFH MAST

E. 6000 mm (236 in) MFH MASTE. 6000 mm (236 in) MFH MAST

A. FFT 4550mm MASTA. FFT 4550mm MAST

B. FFT 5000mm MASTB. FFT 5000mm MAST

C. FFT 5600mm MASTC. FFT 5600mm MAST

D. FFT 6050mm MASTD. FFT 6050mm MAST
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Capacity Chart - With Side ShifterCapacity Chart - With Side Shifter

MODEL MODEL STD STD FFTFFT  

   D   D
   8   8
   0   0
   S   S  -  -   5   5

  

A-STD A-STD 3100~3600m3100~3600mm m MASTMAST

B-STD B-STD 4100mm 4100mm MASTMAST

C-STD C-STD 4600mm 4600mm MASTMAST

D-STD D-STD 5100mm 5100mm MASTMAST

E-STD E-STD 5600mm 5600mm MASTMAST

A-FFT A-FFT 4350mm 4350mm MASTMAST

B-FFT B-FFT 4800mm 4800mm MASTMAST

C-FFT C-FFT 5400mm 5400mm MASTMAST

D-FFT D-FFT 5850mm 5850mm MASTMAST
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A-STD A-STD 3100~3600m3100~3600mm m MASTMAST

B-STD B-STD 4100mm 4100mm MASTMAST

C-STD C-STD 4600mm 4600mm MASTMAST

D-STD D-STD 5100mm 5100mm MASTMAST

E-STD E-STD 5600mm 5600mm MASTMAST

A-FFT A-FFT 4350mm 4350mm MASTMAST

B-FFT B-FFT 4800mm 4800mm MASTMAST

C-FFT C-FFT 5400mm 5400mm MASTMAST

D-FFT D-FFT 5850mm 5850mm MASTMAST
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Serial NumberSerial Number

Serial Number LocationsSerial Number Locations
For quick reference, record your lift truck's serialFor quick reference, record your lift truck's serial
numbers in the spaces provided below thenumbers in the spaces provided below the
photographs.photographs.

Typical ExampleTypical Example

Lift Truck Serial NumberLift Truck Serial Number
.______________________________.______________________________

Typical Typical Example Example Diesel Diesel EngineEngine

5.8 liter (DB58S) Diesel Engine Serial Number5.8 liter (DB58S) Diesel Engine Serial Number
.______________________________.______________________________

Tier-Tier-ⅢⅢ Diesel Engine Serial NumberDiesel Engine Serial Number

.______________________________.______________________________

Interim TIER-4 Diesel EnInterim TIER-4 Diesel Engine Serial Number (V3800)gine Serial Number (V3800)
.______________________________.______________________________

Typical Typical Example Example G50/60/70S-5G50/60/70S-5

4.3 liter GM Vortec Engine Serial Number (G643)4.3 liter GM Vortec Engine Serial Number (G643)
.______________________________.______________________________

4.3 liter GM Vortec Engine Serial Number (G643E)4.3 liter GM Vortec Engine Serial Number (G643E)
.______________________________.______________________________
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D50/60/70/80/90S-5(3 speed)D50/60/70/80/90S-5(3 speed)

Transmission Serial NumberTransmission Serial Number
.______________________________.______________________________

D50/60/70S-5(2 speed), G50/60/70S-5D50/60/70S-5(2 speed), G50/60/70S-5

Transmission Serial NumberTransmission Serial Number
.______________________________.______________________________ID6OM001ID6OM001

D50/60/70/80/90S-5(3 speed), G50/60/70S-5D50/60/70/80/90S-5(3 speed), G50/60/70S-5

Transmission Serial NumberTransmission Serial Number
.______________________________.______________________________ID6ID6

OM001OM001

D50/60/70S-5(2 speed), G50/60/70S-5D50/60/70S-5(2 speed), G50/60/70S-5

DRIVE AXLE Serial Number (OCDB type)DRIVE AXLE Serial Number (OCDB type)
.______________________________.______________________________

DRIVE AXLE Serial Number (Shoe type)DRIVE AXLE Serial Number (Shoe type)
.______________________________.______________________________

II  

Side shifter Serial Number (If equipped)Side shifter Serial Number (If equipped)
.______________________________.______________________________
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Ope a o s a g a d de ca o a eOpe a o s a g a d de ca o a e
Familiarize yourself with the Operator’s WARNING Plate and IDENTIFICATION, LIFT CAPACITY andFamiliarize yourself with the Operator’s WARNING Plate and IDENTIFICATION, LIFT CAPACITY and
ATTACHMENT PLATES. DO NOT exceed Capacity as equipped lATTACHMENT PLATES. DO NOT exceed Capacity as equipped load ratings.oad ratings.

WARNINGWARNING

The load capacity of lift truck should never beThe load capacity of lift truck should never be
exceeded. Overloading of the lift truck could beexceeded. Overloading of the lift truck could be
a hazard to the safety of others, material, ora hazard to the safety of others, material, or

damage the truck.damage the truck.

Operator's Warning PlateOperator's Warning Plate

Typical ExampleTypical Example

Located by the right side of the operatLocated by the right side of the operator's seat.or's seat.

Identification, Lift Capacity andIdentification, Lift Capacity and

Attachment PlateAttachment Plate

Typical ExampleTypical Example

Located on the cowl to the right side of the steeringLocated on the cowl to the right side of the steering
column.column.

Lift Truck Capacity RatingLift Truck Capacity Rating

DO NOT exceed allowable lift truck working capacityDO NOT exceed allowable lift truck working capacity
load ratings.load ratings.
The capacity of the lift truck is given by weight andThe capacity of the lift truck is given by weight and
distance to the load center. For example: a capacitydistance to the load center. For example: a capacity
of 1200kg(2640 lb) at 600mm(24in) means that theof 1200kg(2640 lb) at 600mm(24in) means that the
lift truck can lift 1200kg(2640lb) if the load center islift truck can lift 1200kg(2640lb) if the load center is
600 mm (24in) from both the vertical and horizontal600 mm (24in) from both the vertical and horizontal
faces of the forks.faces of the forks.
Before attempting to lift any load, ensure that theBefore attempting to lift any load, ensure that the
weight and load center combination is within theweight and load center combination is within the
capacity of the lift truck as shown on the capacitycapacity of the lift truck as shown on the capacity
rating plate. To determine the load center, measurerating plate. To determine the load center, measure
the distance from the face of the carriage to thethe distance from the face of the carriage to the
gravitational center of the load.gravitational center of the load.
The rated capacity on the plate refers to the capacityThe rated capacity on the plate refers to the capacity
of the lift truck as it left the factory. Subsequentof the lift truck as it left the factory. Subsequent
changes of any form to the equipment or battery canchanges of any form to the equipment or battery can
alter the lift truck's rating.alter the lift truck's rating.
The rated capacity of the lift truck applies toThe rated capacity of the lift truck applies to
operating conditions where the lift truck is on leveloperating conditions where the lift truck is on level
ground. The capacity of the lift truck is reduced onground. The capacity of the lift truck is reduced on
inclines.inclines.
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Below are abbreviations that may appear on theBelow are abbreviations that may appear on the
Identification Lift Capacity and Attachment PlateIdentification Lift Capacity and Attachment Plate

Attachment AbbreviationsAttachment Abbreviations
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Identification, Lift Capacity and Attachment PlateIdentification, Lift Capacity and Attachment Plate
and their meanings.and their meanings.

Mast AbbreviationsMast Abbreviations

STD -STD - Standard MastStandard Mast
(single inner member, low free lift)(single inner member, low free lift)

FF -FF - Full Free Lift MastFull Free Lift Mast
(single inner member with high free lift(single inner member with high free lift
duplex cylinder)duplex cylinder)

FFT -FFT - Triple Lift Mast (two inner members) withTriple Lift Mast (two inner members) with
either low or full free lift characteristics.either low or full free lift characteristics.

QUADQUAD Quadruple (Quad) Mast(with three innerQuadruple (Quad) Mast(with three inner
members)members)

NOTE:NOTE: When only a mast-type is listed on theWhen only a mast-type is listed on the
identification plate, a standard carriage andidentification plate, a standard carriage and
forks are used.forks are used.

(includes Special Forks)(includes Special Forks)

SC-SC-   Special Carriage-increased width,Special Carriage-increased width,
height or outreachheight or outreach

SSS -SSS - Shaft-type Sideshift CarriageShaft-type Sideshift Carriage

HSS -HSS - Hook-type Sideshift Carriage (ITA)Hook-type Sideshift Carriage (ITA)

CW -CW - CounterweightCounterweight

SF -SF - Special ForksSpecial Forks

SWS -SWS - Swing Shift, SideshiftSwing Shift, Sideshift

RAM -RAM - Ram or BoomRam or Boom

DBCBHDBCBH
--

Double Cube Block HandlerDouble Cube Block Handler

HFP -HFP - Hydraulic Fork PositionerHydraulic Fork Positioner

CR -CR - Crane Arm or Crane BoomCrane Arm or Crane Boom

TH -TH - Tire HandlerTire Handler

CTH -CTH - Container HandlerContainer Handler

LPP -LPP - Load Push-Pull DeviceLoad Push-Pull Device

CC -CC - Carton ClampCarton Clamp

RC -RC - Roll ClampRoll Clamp

LS -LS - Load StabilizerLoad Stabilizer

PWH -PWH - Pulp Wood HandlerPulp Wood Handler

SS-ST -SS-ST - Sideshift-Side Tilt Sideshift-Side Tilt CarriageCarriage
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Operator’s Station and MonitOperator’s Station and Monitoring Systemsoring Systems  
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Typical ExampleTypical Example

1.1. Horn Switch Horn Switch

2.2. Steering Handwheel Steering Handwheel  
3.3. Turn Signal Lever Turn Signal Lever
4.4. Instrument Panel Instrument Panel
5.5. Parking Brake Lever Parking Brake Lever
6.6. Lift Lever Lift Lever  
7.7. Tilt Lever Tilt Lever  
8.8. Direction Control Lever Direction Control Lever
9.9. Engine Ignition Start Switch Engine Ignition Start Switch
10.10. Accelerator Pedal Accelerator Pedal
11.11. Service Foot Brake Pedal Service Foot Brake Pedal
12.12. Inching Control Pedal Inching Control Pedal
14.14. Transmission oil temperature Transmission oil temperature

gaugegauge
15.15. Speed Meter Speed Meter  
16.16. Fuel Level Gauge Fuel Level Gauge
17.17. Engine coolant gauge Engine coolant gauge

18.18. Transmission Display Transmission Display  
19.19. Hour Counter Hour Counter
20.20. Warning Light Warning Light

Typical ExampleTypical Example

21.21. E/G EMG Stop Switch (Option) E/G EMG Stop Switch (Option)
22.22. Hazard Lamp Switch Hazard Lamp Switch
23.23. Eco & Power Switch(Inching Switch) Eco & Power Switch(Inching Switch)  
24.24. Idle Select switch (Option) Idle Select switch (Option)
25.25. Rear Lamp Switch (Option) Rear Lamp Switch (Option)
26.26. Light Switch Light Switch
27.27. Automatic Transmission Automatic Transmission

28.28. DPF Switch DPF Switch  
29.29. Air Conditioner Air Conditioner
30.30. Fan Fan
31.31. Heater Heater
32.32. Cigar Jack Connector Cigar Jack Connector
33.33. Power Jack Connector Power Jack Connector

1616

1414

1515 1717

2020

1818

1919
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Instrument PanelInstrument Panel
1. Engine Ignition Start Switch1. Engine Ignition Start Switch

The key switch is a four positionThe key switch is a four position
switch. Position (1) isswitch. Position (1) is
ACCESSORY ON. Position (2) isACCESSORY ON. Position (2) is
OFF. Position (3) is ON or RUNOFF. Position (3) is ON or RUN
and accessory ON.and accessory ON.

Position (4) is START, whichPosition (4) is START, which
engages the starter.engages the starter.

After the key has been turned to After the key has been turned to the START position,the START position,
the key must be returned to the OFF position beforethe key must be returned to the OFF position before
it can be turned to the START poit can be turned to the START position again.sition again.

2. Engine Coolant Gauge2. Engine Coolant Gauge

Indicates coolant temperature. IfIndicates coolant temperature. If
the pointer moves beyond thethe pointer moves beyond the
green band while operating thegreen band while operating the
lift truck, overheating is indicated.lift truck, overheating is indicated.
Park the lift truck and stop thePark the lift truck and stop the
engine.engine.
Check the cooling system for aCheck the cooling system for a

malfunction. The point will be at the end of the greenmalfunction. The point will be at the end of the green
band when the coolant temperature reachesband when the coolant temperature reaches

approximately 103°C(217°F) on all engines.approximately 103°C(217°F) on all engines.

3. Transmission Oil Te3. Transmission Oil Temperature Gaugemperature Gauge

Indicates transmission oilIndicates transmission oil
temperature. If the pointer movestemperature. If the pointer moves
beyond the green band whilebeyond the green band while
operating the lift truck, excessiveoperating the lift truck, excessive
transmission oil temperature istransmission oil temperature is
indicated. Park the lift truck andindicated. Park the lift truck and
stop the enginestop the engine
Check the system for aCheck the system for a

malfunction. The pointer will be at the end of themalfunction. The pointer will be at the end of the
green band when the transmission oil temperaturegreen band when the transmission oil temperature
reaches approximately 120°C (248°F).reaches approximately 120°C (248°F).

4. Fuel Level Gauge4. Fuel Level Gauge

Indicates fuel level in the fuelIndicates fuel level in the fuel
tank.tank.

5. Hour Counter5. Hour Counter

Indicates the total number ofIndicates the total number of
hours the engine and the lifthours the engine and the lift
truck have operated. The hourtruck have operated. The hour
meter will operate when themeter will operate when the
ignition switch is in the ONignition switch is in the ON
position, whether the engine isposition, whether the engine is

running or not.running or not.

The hour meter is used to determine lubrication andThe hour meter is used to determine lubrication and
maintenance intervals.maintenance intervals.

6. Speed meter6. Speed meter

Indicates the truck travellingIndicates the truck travelling
speed(km/h).speed(km/h).

7. Turn Signal Lever7. Turn Signal Lever

This is the lever to indicate theThis is the lever to indicate the
turning direction of the lift truck.turning direction of the lift truck.
As this lever is maneuvered, theAs this lever is maneuvered, the
signal lamp blinks.signal lamp blinks.

8. Horn Switch8. Horn Switch

To give alarm to fellow worker(s)To give alarm to fellow worker(s)
around and in the path of youraround and in the path of your
truck, press the rubber at thetruck, press the rubber at the
center of the handwheel.center of the handwheel.

WARNINGWARNING

Don’t run the truck while the alarm is sounding.Don’t run the truck while the alarm is sounding.
It is dangerous to do so, since poor effect isIt is dangerous to do so, since poor effect is
expected.expected.

R R Turn Turn to to the the rightright
N NeutralN Neutral

L L Turn Turn to to the the leftleft
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9 Light Switch9 Light Switch
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9. Light Switch9. Light Switch

O : means “lights on”O : means “lights on”
X : means “lights off”X : means “lights off”

These lamps light up regardless of position of theThese lamps light up regardless of position of the
ignition switch.ignition switch.

10. Hazard Lamp Switch10. Hazard Lamp Switch
Push the button to active the hazard lamp. HazardPush the button to active the hazard lamp. Hazard
lamp put the same with turn signal llamp put the same with turn signal lamp.amp.

Switch LightSwitch Light  

11
stst
  

SteSte

pp

22
ndnd

  

SteSte

pp

Clearance Clearance Lamp Lamp O O XX

Tail Tail Lamp Lamp O O XX

License License plate plate Lamp Lamp O O XX

Instrument Instrument Lamp Lamp O O XX

Head Head Lamp Lamp O O XX
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Warning LightWarning Light
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- Kubota V3800 ( Interim Tier- Kubota V3800 ( Interim Tier  ))
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1. 1. Upper Upper Indicator Indicator Light Light 12. 12. Transmission Transmission Neutral Neutral Position Position LightLight
22 AirAir CleanerCleaner IndicatorIndicator LightLight 1313 EngineEngine MalfunctionMalfunction IndicatorIndicator LightLight
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2. 2. Air Air Cleaner Cleaner Indicator Indicator Light Light 13. 13. Engine Engine Malfunction Malfunction Indicator Indicator LightLight
3. 3. Alternator Alternator Indicator Indicator Light Light 14. 14. Directional Directional Turning Turning Indicator Indicator LightsLights
4. 4. Diesel Diesel Engine Engine Start Start Preheat Preheat Indicator Indicator Light Light 15. 15. Brake Brake Fluid Fluid Oil Oil & & Drive Drive axle axle Oil Oil LightLight
5. 5. Air Air Dryer Dryer Heater Heater Light Light 16. 16. Fuel Fuel Filter Filter Indicator Indicator LightLight
6. 6. Front Front Flood Flood Light Light 17. 17. DPF DPF Inhibit Inhibit ON ON LightLight
7. Engine Oil Pressure Indicator Light7. Engine Oil Pressure Indicator Light
8. Parking Indicator Light8. Parking Indicator Light
9. Levering Light9. Levering Light
10. Seat Belt Warning Light10. Seat Belt Warning Light

11. Seat Leaving Warning Light11. Seat Leaving Warning Light

18. DPF Regeneration Light18. DPF Regeneration Light
19. DPF High Temperature Exhaust Gas Light19. DPF High Temperature Exhaust Gas Light
20. Engine Warning Light(Red)20. Engine Warning Light(Red)
21. Engine Check Light(Yellow)21. Engine Check Light(Yellow)

(1) Upper Indicator Light(1) Upper Indicator Light

Indicates the upper indicator light is on.Indicates the upper indicator light is on.

(2) Air Cleaner Indicator Light(2) Air Cleaner Indicator Light

Indicates that the air filter is blocked. If theIndicates that the air filter is blocked. If the
light stays on after starting the engine, stoplight stays on after starting the engine, stop
the engine, remove the air filter element andthe engine, remove the air filter element and

clean it thoroughly using compressed air. Refit theclean it thoroughly using compressed air. Refit the
filter, and check that the light goes out when thefilter, and check that the light goes out when the
engine is started.engine is started.

(3) Alternator Indicator Light(3) Alternator Indicator Light

Indicates if the battery charging system isIndicates if the battery charging system is
operational. The light will come on when theoperational. The light will come on when the
ignition switch is turned to the ON position.ignition switch is turned to the ON position.
The light should go off after the engine isThe light should go off after the engine is

started, indicating the alternator is producingstarted, indicating the alternator is producing
sufficient voltage to charge the battery. If the lightsufficient voltage to charge the battery. If the light
turns on with the engine running, check theturns on with the engine running, check the
alternator charging system for a malfunction.alternator charging system for a malfunction.

(4) Diesel Engine St(4) Diesel Engine Start Preheat Indicator Lightart Preheat Indicator Light

The light will come ON when the key isThe light will come ON when the key is
turned to the ON position from the OFFturned to the ON position from the OFF
position. This indicates that the glow plugsposition. This indicates that the glow plugs

are preheating the pre-combustion chambers forare preheating the pre-combustion chambers for
easier starting.easier starting.

The amount of time needed to preheat theThe amount of time needed to preheat the
pre-combustion chambers is approximately sevenpre-combustion chambers is approximately seven
seconds, depending on the surrounding airseconds, depending on the surrounding air
temperature. When the light goes OFF thetemperature. When the light goes OFF the
maximum pre-combustion chamber temperature hasmaximum pre-combustion chamber temperature has
been reached and the key can be turned to thebeen reached and the key can be turned to the
START position to start the engine.START position to start the engine.

(5) Air-Dryer heater Light(5) Air-Dryer heater Light

This indicates that an air-dryer heaThis indicates that an air-dryer heater beginster begins
to work to steam up water vapor from the airto work to steam up water vapor from the air
chamber.chamber.

After water vapor is eliminated, the lamp should goAfter water vapor is eliminated, the lamp should go
off. If the lamp doesn’t go off for a long ting checkoff. If the lamp doesn’t go off for a long ting check
the air brake system for a mthe air brake system for a malfunction.alfunction.

(6) Front (6) Front FloodlightsFloodlights

Push down on the switch(14), to the firstPush down on the switch(14), to the first
step, to turn the front floostep, to turn the front floodlights on.dlights on.

(7) Engine Oil Pressure Ind(7) Engine Oil Pressure Indicator Lighticator Light

Indicates insufficient engine oil pressure.Indicates insufficient engine oil pressure.
The light will come on when the ignitionThe light will come on when the ignition
switch is turned to the ON position. Theswitch is turned to the ON position. The

light should go off after the engine is started. If thelight should go off after the engine is started. If the
light turns on while operating the lift truck,light turns on while operating the lift truck,
insufficient engine oil pressure is indicated. Park theinsufficient engine oil pressure is indicated. Park the

lift truck and stop the engine.lift truck and stop the engine.  

(8) Parking indicator light(8) Parking indicator light

The light will come ON when the parkingThe light will come ON when the parking
lever is applied.lever is applied.  

(9) Levering light(If Equipment)(9) Levering light(If Equipment)

Indicates tilt and lift control lever.Indicates tilt and lift control lever.
The light comes on when lift and tild leverThe light comes on when lift and tild lever
move forward/backward with installedmove forward/backward with installed

solenoid valve.solenoid valve.

(10) Seat Belt Warning Light(10) Seat Belt Warning Light  

Indicates when the seat belt dose notIndicates when the seat belt dose not

fastened by operator.fastened by operator.
The light will come on when the ignitionThe light will come on when the ignition

switch is turned to the on position.switch is turned to the on position.
The light should go off after engine is startedThe light should go off after engine is started..  

(11) Seat Leaving warning Light(11) Seat Leaving warning Light

When operator leaves seat without engineWhen operator leaves seat without engine
stop, hydraulic control lever cannot operate.stop, hydraulic control lever cannot operate.  

(12) Transmission Neutral Position Light(12) Transmission Neutral Position Light

Indicates the neutral position ofIndicates the neutral position of
transmission.transmission.  
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(13) Engine M(13) Engine Malfunctioalfunction Indicator Lampn Indicator Lamp

Engine control systems are equipped withEngine control systems are equipped with

(18) DPF : Regeneration(18) DPF : Regeneration

Blinking of the light indicates the quantityBlinking of the light indicates the quantity
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Engine control systems are equipped withEngine control systems are equipped with
built-in fault diagnostics. Detected systembuilt-in fault diagnostics. Detected system
faults can be displayed by the Malfunctionfaults can be displayed by the Malfunction

Indicator Lamp (MIL) as Diagnostic Fault CodesIndicator Lamp (MIL) as Diagnostic Fault Codes
(DFC) or flash codes, and viewed in detail with the(DFC) or flash codes, and viewed in detail with the
use of service tool software. When the ignition key isuse of service tool software. When the ignition key is
turned ON the MIL will perform a self-test, illuminateturned ON the MIL will perform a self-test, illuminate
once and then go OFF. If a detected falut conditiononce and then go OFF. If a detected falut condition
exists, the fault or faults will be stored in the memoryexists, the fault or faults will be stored in the memory
of the engine control unit(ECM). Once a fault occursof the engine control unit(ECM). Once a fault occurs
the MIL will illuminate and remain ON. This signalsthe MIL will illuminate and remain ON. This signals
the operator that a faults has been detected by thethe operator that a faults has been detected by the
ECU.ECU.

(14) Directional (14) Directional Turning Indicator LightTurning Indicator Light

Pull the lever to activate the right turn signal.Pull the lever to activate the right turn signal.
Push the lever to activate the left turn signal.Push the lever to activate the left turn signal.

(15) Brake Fluid Oil Light(15) Brake Fluid Oil Light

The light is ON when the brake fluid oil ofThe light is ON when the brake fluid oil of
brake reservoir comes down to low levelbrake reservoir comes down to low level
position. Refill the proper brake fluid oil ifposition. Refill the proper brake fluid oil if
its light is ON. The light is BLINK when theits light is ON. The light is BLINK when the

temperature of Drive axle over heated. Do nottemperature of Drive axle over heated. Do not
continue to operate the lift truck if the light is BLINKcontinue to operate the lift truck if the light is BLINK
during operating.during operating.

(16) Diesel Engine Water in Fuel Filter Indicator(16) Diesel Engine Water in Fuel Filter Indicator
LightLight

Indicates when the engine is running,Indicates when the engine is running,
there is water in the fuel filter exceedsthere is water in the fuel filter exceeds
100cc.100cc.
The light will come ON when the ignitionThe light will come ON when the ignition

switch is turned to the ON position. The light shouldswitch is turned to the ON position. The light should
go off after engine is started. If the light turns on withgo off after engine is started. If the light turns on with
the engine running, park the lift truck and stop thethe engine running, park the lift truck and stop the
engine.engine.
Drain some fuel (and any water) until clean fuelDrain some fuel (and any water) until clean fuel
flows from the filter which approximately takes 5 to 6flows from the filter which approximately takes 5 to 6

seconds.seconds.

(17) DPF : Inhibit ON(17) DPF : Inhibit ON

This light indicates that automaticThis light indicates that automatic
regeneration and service regeneration ofregeneration and service regeneration of
DPF are blocked. The light turns on ifDPF are blocked. The light turns on if
pressing a same logo of the DPF switchespressing a same logo of the DPF switches

permanently, and turns off when placing the DPFpermanently, and turns off when placing the DPF
switch on the neutral positionswitch on the neutral position

Blinking of the light indicates the quantityBlinking of the light indicates the quantity
of PM loaded on DPF is required ofof PM loaded on DPF is required of
regeneration. The buzzer will sound toregeneration. The buzzer will sound to
warn driver to do Parked Servicewarn driver to do Parked Service
Regeneration. Park the vehicle at a safeRegeneration. Park the vehicle at a safe

place, and perform service regeneration. Pressing aplace, and perform service regeneration. Pressing a
same logo of the DPF switches two or threesame logo of the DPF switches two or three
seconds returns the switch to the neutral position,seconds returns the switch to the neutral position,
and causes service regeneration for approx. 20 toand causes service regeneration for approx. 20 to
30 minutes. In such a case the rotation rate of the30 minutes. In such a case the rotation rate of the
engine automatically rises. Once regeneration isengine automatically rises. Once regeneration is
complete, the rotation rate returns to idle rate, andcomplete, the rotation rate returns to idle rate, and
the light turns off.the light turns off.
If the light does not blink, but is kept turned on,If the light does not blink, but is kept turned on,
automatic regeneration environment is formed suchautomatic regeneration environment is formed such
as sufficiently high temperature of exhaust gas, andas sufficiently high temperature of exhaust gas, and
automatic regeneration is executed. It is allowed forautomatic regeneration is executed. It is allowed for
driver to continue his/her work with the engine keptdriver to continue his/her work with the engine kept
turned on until the light turns off. (No need forturned on until the light turns off. (No need for
operating the switch)operating the switch)

(19) DPF : High Temperature of Exhaust Gas(19) DPF : High Temperature of Exhaust Gas

The light indicates rise of temperature of exhaust gas toThe light indicates rise of temperature of exhaust gas to
temperature probable of occurrence of servicetemperature probable of occurrence of service

recycling or automatic recycling of DPFrecycling or automatic recycling of DPF

(500(500℃℃  or higher). It is required of  or higher). It is required of
continuous driving or servicecontinuous driving or service
regeneration if the light turns on.regeneration if the light turns on.

(20) Engine Warning Light (Red)(20) Engine Warning Light (Red)

When engine is forcibly stopped byWhen engine is forcibly stopped by
ECU due to fatal error, Engine stopECU due to fatal error, Engine stop
lamp turns on.lamp turns on.

(21) Engine Check Light (21) Engine Check Light (Yellow)(Yellow)

When engine detects any DTCWhen engine detects any DTC
(Diagnostic Trouble Code), Engine(Diagnostic Trouble Code), Engine
warning lamp turns on. It includeswarning lamp turns on. It includes
Low oil pressure, Over heat, etc.Low oil pressure, Over heat, etc.
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DPF SwitchDPF Switch Steering Column Tilting AngleSteering Column Tilting Angle

AdjustmentAdjustment
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This switch is used for performingThis switch is used for performing

operation relevant to DPF regeneration. Ifoperation relevant to DPF regeneration. If

the light of the same logo of the topthe light of the same logo of the top

switches on the instrument panel turns on,switches on the instrument panel turns on,

park the vehicle at a safe place, andpark the vehicle at a safe place, and

perform service regeneration. Pressing a same logoperform service regeneration. Pressing a same logo

of the DPF switches two or three seconds returnsof the DPF switches two or three seconds returns

the switch to the neutral position, and causesthe switch to the neutral position, and causes

service regeneration for approx. 20 to 30 minutes. Inservice regeneration for approx. 20 to 30 minutes. In

such a case the rotation rate of the enginesuch a case the rotation rate of the engine

automatically rises. Once regeneration is complete,automatically rises. Once regeneration is complete,

the rotation rate returns to idle rate, and the lightthe rotation rate returns to idle rate, and the light

turns off.turns off.
The bottom switch is used for blocking automaticThe bottom switch is used for blocking automatic
regeneration and service recycling of DPF. The lightregeneration and service recycling of DPF. The light
turns on if pressing a same logo permanently, andturns on if pressing a same logo permanently, and
turns off when placing the DPF switch on the neutralturns off when placing the DPF switch on the neutral
position.position.

Tow EyeTow Eye

Typical ExampleTypical Example

It is for emergency use in It is for emergency use in towing a disabled vehicletowing a disabled vehicle
or being towed by another truck when your truck isor being towed by another truck when your truck is
disabled. Use wire rope strong enough according todisabled. Use wire rope strong enough according to
the weight and size of the vehicle to be the weight and size of the vehicle to be towed.towed.  

jj

Typical ExampleTypical Example

The tilting angle of the steering wheel is adjustableThe tilting angle of the steering wheel is adjustable
within a range of 15 degrees to suit individualwithin a range of 15 degrees to suit individual
operators. The steering column is unlocked byoperators. The steering column is unlocked by
turning the lever counter clockwise and locked byturning the lever counter clockwise and locked by
turning it clockwise.turning it clockwise.

Electrical Disconnect Switch (IfElectrical Disconnect Switch (If

Equipped)Equipped)  

11. ON - Connects the battery for electrical. ON - Connects the battery for electrical

power to all electrical circuits.power to all electrical circuits.

22. OFF - Disconnects the battery from all. OFF - Disconnects the battery from all
electrical circuit.electrical circuit.

  

Operation SectionOperation Section

Fuse BoxFuse Box 1.1. D50/60/70S-5 (2 Speed) D50/60/70S-5 (2 Speed)

No. DescriptionNo. Description
RatedRated

CapacityCapacity



6464

Typical ExampleTypical Example

Fuse LocationsFuse Locations

Fuses protect the electrical system from damageFuses protect the electrical system from damage
caused by overloaded circuits. Change a fuse if thecaused by overloaded circuits. Change a fuse if the
element separates. If the element of a new fuseelement separates. If the element of a new fuse
separates, have the circuit checked and repaired.separates, have the circuit checked and repaired.

CapacityCapacity

1 1 Engine Engine Start Start 10A10A

2 2 Alternator, Alternator, ECU, ECU, Fuel, Fuel, Iso3691 Iso3691 Valve Valve 10A10A

3 3 T/M T/M Solenoid Solenoid Valve Valve Control Control Sys. Sys. 10A10A

4 4 Cabin Cabin Relay Relay Coil, Coil, Aircon Aircon Relay Relay Coil Coil 15A15A

5 5 Gague Gague Panel, Panel, Strobe Strobe Light Light 15A15A

6 6 Horn Horn 10A10A

7 7 Spare Spare 10A10A

88

Rear Lamp, Turn Signal Rear Lamp, Turn Signal LampLamp

Clearance LampClearance Lamp 15A15A

99
Head Lamp(Hi Beam), Head Lamp(LowHead Lamp(Hi Beam), Head Lamp(Low

Beam)Beam)
15A15A

1010
Cigar Lighter, Power Socket, CD Cigar Lighter, Power Socket, CD Player,Player,

Wiper Motor (CABIN)Wiper Motor (CABIN)
15A15A

11 11 Ignition Ignition Switch Switch (St, (St, Ign, Ign, Acc) Acc) 30A30A

12 12 Aircon, Aircon, Heater Heater 30A30A

22 D50/60/7D50/60/70/80/90S-5 (3 0/80/90S-5 (3 Speed)Speed)  

No. DescriptionNo. Description
RatedRated

CapacityCapacity

1 1 Engine Engine Start Start 10A10A

2 2 Alternator, Alternator, ECU, ECU, Fuel, Fuel, Iso3691 Iso3691 Valve Valve 10A10A

33

TCU(T/M Control Unit) Ignition, T/MTCU(T/M Control Unit) Ignition, T/M

DisplayDisplay 10A10A

4 4 Cabin Cabin Relay Relay Coil, Coil, Aircon Aircon Relay Relay Coil Coil 15A15A

5 5 Gague Gague Panel, Panel, Strobe Strobe Light Light 15A15A

6 6 Horn Horn 10A10A

7 7 TCU(T/M TCU(T/M Control Control Unit) Unit) PowePower r 10A10A

88

Head Lamp Relay Coil, Rear Lamp, Head Lamp Relay Coil, Rear Lamp, TurnTurn

Signal LampSignal Lamp

Clearance Lamp, Backup Lamp OSSClearance Lamp, Backup Lamp OSS

15A15A

99
Head Lamp(Hi Beam), Head Lamp(LowHead Lamp(Hi Beam), Head Lamp(Low

Beam)Beam)
15A15A

1010
Cigar Lighter, Power Socket, CD Cigar Lighter, Power Socket, CD Player,Player,

Wiper Motor (CABIN)Wiper Motor (CABIN)
15A15A

11 11 Ignition Ignition Switch Switch (St, (St, Ign, Ign, Acc) Acc) 30A30A

12 12 Aircon, Aircon, Heater Heater 30A30A

  

Operation SectionOperation Section

33 G50/60/70S-5 (2 Speed)G50/60/70S-5 (2 Speed)  

No. DescriptionNo. Description
RatedRated

CapacityCapacity

5.5. D50/60/70/80/90S-5 TIER-4 Interim (2/3 SPEED) D50/60/70/80/90S-5 TIER-4 Interim (2/3 SPEED)  
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Capac yCapac y

1 1 Engine Engine Start Start 10A10A

22
ECU(Engine Control Unit) Main Relay Coil,ECU(Engine Control Unit) Main Relay Coil,

Iso3691 Valve, AlternatorIso3691 Valve, Alternator
10A10A

3 3 T/M T/M Solenoid Solenoid Valve Valve Control Control Sys. Sys. 10A10A

4 4 Cabin Cabin Relay Relay Coil, Coil, Aircon Aircon Relay Relay Coil Coil 15A15A

5 5 Gague Gague Panel, Panel, Stop Stop Lamp, Lamp, Strobe Strobe Light Light 15A15A

6 6 Horn Horn 10A10A

7 7 ECU ECU power power 10A10A

88

Head Lamp Relay Coil, Rear Lamp, TurnHead Lamp Relay Coil, Rear Lamp, Turn

Signal LampSignal Lamp

Clearance LampClearance Lamp

15A15A

99
Head Lamp(Hi Beam), Head Head Lamp(Hi Beam), Head Lamp(LowLamp(Low

Beam)Beam)
15A15A

1010
Cigar Lighter, Power Socket, CD Player,Cigar Lighter, Power Socket, CD Player,

Wiper Motor (CABIN)Wiper Motor (CABIN)
15A15A

11 11 Ignition Ignition Switch Switch (St, (St, Ign, Ign, Acc) Acc) 30A30A

12 12 Aircon, Aircon, Heater Heater 30A30A

4.4. D50/60/70/80/90S-5 TIER-3 (2/3 SPEED) D50/60/70/80/90S-5 TIER-3 (2/3 SPEED)

No. DescriptionNo. Description
RatedRated

CapacityCapacity

1 1 Engine Engine Start Start 10A10A

2 2 AlternatoAlternator, r, ECU,Fuel, ECU,Fuel, Iso3691 Iso3691 Valve Valve 30A30A

3 3 TCU(T/M TCU(T/M Control Control Unit), Unit), T/M T/M Display Display 10A10A

4 4 Cabin Cabin Relay Relay Coil, Coil, Aircon Aircon Realy Realy Coil Coil 15A15A

5 5 Gauge Gauge Panel, Panel, Strobe Strobe Lighrt Lighrt 15A15A

6 6 HORN HORN 10A10A

7 7 TCU(T/M TCU(T/M Control Control Unit) Unit) PowePower r 10A10A

8 8 Rear Rear Lamp, Lamp, Turn Turn Signal Signal Lamp, Lamp, ClearenceClearence
Lamp, Backup Lamp, OSSLamp, Backup Lamp, OSS

15A15A

9 9 Head Head Lamp(HI Lamp(HI Beam), Beam), Head Head Lamp(LOLamp(LO
Beam)Beam)

15A15A

10 10 Ciger Ciger Lighter, Lighter, Power Power Socket, Socket, CD CD Player,Player,
Wiper Motor(CABIN)Wiper Motor(CABIN)

15A15A

11 11 Ignition Ignition Switch Switch (St, (St, Ign, Ign, Acc) Acc) 30A30A

12 12 Aircon(CABIN), Aircon(CABIN), Heater(CABIN) Heater(CABIN) 30A30A

No. DescriptionNo. Description
RatedRated

CapacityCapacity

1 1 Engine Engine Start Start 10A10A

2 2 AlternatoAlternator, r, ECU,Fuel, ECU,Fuel, Iso3691 Iso3691 Valve Valve 15A15A

3 3 TCU(T/M TCU(T/M Control Control Unit), Unit), T/M T/M Display Display 15A15A

4 4 Cabin Cabin Relay Relay Coil, Coil, Aircon Aircon Realy Realy Coil Coil 15A15A

5 5 Gauge Gauge Panel, Panel, Strobe Strobe Lighrt Lighrt 15A15A

6 6 HORN HORN 10A10A

7 7 TCU(T/M TCU(T/M Control Control Unit) Unit) Power Power 10A10A

8 8 Rear Rear Lamp, Lamp, Turn Turn Signal Signal Lamp, Lamp, ClearenceClearence
Lamp, Backup Lamp, OSSLamp, Backup Lamp, OSS

15A15A

9 9 Head Head Lamp(HI Lamp(HI Beam), Beam), Head Head Lamp(LOLamp(LO

Beam)Beam)

15A15A

10 10 Ciger Ciger Lighter, Lighter, PowePower r Socket, Socket, CD CD Player,Player,
Wiper Motor(CABIN)Wiper Motor(CABIN)

15A15A

11 11 Ignition Ignition Switch Switch (St, (St, Ign, Ign, Acc) Acc) 30A30A

12 12 Aircon(CABIN), Aircon(CABIN), Heater(CABIN) Heater(CABIN) 30A30A

  

Operation SectionOperation Section

Circuit BreakerCircuit Breaker
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Typical Example Diesel Engine TruckTypical Example Diesel Engine Truck

Circuit Breaker protects the main electrical circuit. ItCircuit Breaker protects the main electrical circuit. It
is located in the engine compartment on the leftis located in the engine compartment on the left
side.side.

To reset the circuit breaker, push the button in. If theTo reset the circuit breaker, push the button in. If the
button comes back out, have the electrical circuitsbutton comes back out, have the electrical circuits
checked.checked.

SeatSeat

Seat Seat AdjustmeAdjustmentnt

NOTE:NOTE:   Seat arrangements may vary.Seat arrangements may vary.
Basic operation will be similar.Basic operation will be similar.

Seat adjustment should be checked at the beginningSeat adjustment should be checked at the beginning
of each shift and when operators change.of each shift and when operators change.
Lock the seat into position before operating, toLock the seat into position before operating, to
prevent an unexpected seat change.prevent an unexpected seat change.

Typical ExampleTypical Example

Adjust seat to allow full brake pedal travel withAdjust seat to allow full brake pedal travel with
operator's back against seat back.operator's back against seat back.

NOTE:NOTE:   The seat can only be correctly adjusted withThe seat can only be correctly adjusted with
the operator fully seated.the operator fully seated.

  

Operation SectionOperation Section

Seat Switch SystemSeat Switch System NOTICENOTICE

11 P i t ti th lift t k b tP i t ti th lift t k b t
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The lift truck is equipped with a SEAT SWITCHThe lift truck is equipped with a SEAT SWITCH
SYSTEM. In normal operation if the direction lever isSYSTEM. In normal operation if the direction lever is
placed in either forward or reverse, the lift truckplaced in either forward or reverse, the lift truck
will move at a speed proportional to the acceleratorwill move at a speed proportional to the accelerator
pedal's position. If the operator leavers the seatpedal's position. If the operator leavers the seat
without setting the parking brake, within threewithout setting the parking brake, within three
seconds after leaving the seat, the SEAT SWITCHseconds after leaving the seat, the SEAT SWITCH
SYSTEM will automatically disengage theSYSTEM will automatically disengage the
transmission. The directional lever, however, willtransmission. The directional lever, however, will
remain in that forward or reverse location althoughremain in that forward or reverse location although
internally the transmission will have shifted intointernally the transmission will have shifted into
neutral.neutral.

Before exiting the lift truck, the parking brake shouldBefore exiting the lift truck, the parking brake should
always be applied.always be applied.

WARNINGWARNING

WHEN LEAVING MACHINE APPLY PARKINGWHEN LEAVING MACHINE APPLY PARKING
BRAKE!BRAKE!

PARKING BRAKE IS NOT AUTOMATICALLYPARKING BRAKE IS NOT AUTOMATICALLY
APPLIED.APPLIED.

NOTE:NOTE:  Some trucks may be equipped (ask yourSome trucks may be equipped (ask your
dealer if this applies to your truck) with andealer if this applies to your truck) with an
alarm that will sound if the parking brake isalarm that will sound if the parking brake is
not applied when leaving the machine.not applied when leaving the machine.

1.1.   Prior to operating the lift truck, be sure toPrior to operating the lift truck, be sure to
understand and check the SEAT SWITCHunderstand and check the SEAT SWITCH
SYSTEM.SYSTEM.

2.2.   While in normal operation and on level ground,While in normal operation and on level ground,
select a direction with the derectional lever andselect a direction with the derectional lever and
with the park brake released. You will note thatwith the park brake released. You will note that
the truck will move slowly in the selectedthe truck will move slowly in the selected

direction. If you lift yours hips off of the seat,direction. If you lift yours hips off of the seat,within three seconds, the SEAT SWITCHwithin three seconds, the SEAT SWITCH
SYSTEM will desengage the transmissionSYSTEM will desengage the transmission
allowing the truck to coast but not automaticallyallowing the truck to coast but not automatically
stop.stop.

3.3.   To restore the lift truck to normal operation,To restore the lift truck to normal operation,
while sitting in the operator's seat depress thewhile sitting in the operator's seat depress the
brake pedal to hold the lift truck, return thebrake pedal to hold the lift truck, return the
directional lever to the neutral position, and thendirectional lever to the neutral position, and then
reselect a direction of travel (either forward orreselect a direction of travel (either forward or
reverse). The transmission will then re-engage.reverse). The transmission will then re-engage.

4.4.   If seat or seat switch replacement becomesIf seat or seat switch replacement becomes
necessary, be sure to use genuine DOOSANnecessary, be sure to use genuine DOOSAN
Infracore lift truck parts. Lift trucks should neverInfracore lift truck parts. Lift trucks should never

be operated without an operational SEATbe operated without an operational SEATSWITCH SYSTEM.SWITCH SYSTEM.  

  

Operation SectionOperation Section

Lift Truck ControlsLift Truck Controls WARNINGWARNING

“LOCK” the direction control lever. Whenever“LOCK” the direction control lever. Whenever
hi i k d "LOCK" th di ti t lhi i k d "LOCK" th di ti t l
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Direction Control LeverDirection Control Lever

Typical ExampleTypical Example

Forward – ReverseForward – Reverse

FF ForwardForward

NN NeutralNeutral

RR ReverseReverse

Speed SelectSpeed Select

11 1st1st
22 2nd2nd

33 3rd (3 speed ONLY)3rd (3 speed ONLY)

Rotating the direction control lever changes theRotating the direction control lever changes the
speed of travel. With handle rotated counterspeed of travel. With handle rotated counter
clockwise (towards the operator), the lift truck is inclockwise (towards the operator), the lift truck is in
FIRST speed.FIRST speed.

Rotate the lever clockwise (away from the operator)Rotate the lever clockwise (away from the operator)
for the SECOND and THIRD speeds.for the SECOND and THIRD speeds.
Always brake to a full stop before reversing theAlways brake to a full stop before reversing the
direction of travel.direction of travel.

Do not fail to place the forward-reverse lever in theDo not fail to place the forward-reverse lever in the
neutral position before starting the engine.neutral position before starting the engine.

Neutral Lever Lock (3 Speed Only)Neutral Lever Lock (3 Speed Only)

A transmission neutral lever lock is in base of theA transmission neutral lever lock is in base of the
direction control lever. This neutral lever lockdirection control lever. This neutral lever lock
prevents the direction control lever from beingprevents the direction control lever from being
moved out of "NEUTRL".moved out of "NEUTRL".

N "NEUTRAL LOCK" position. Prevents theN "NEUTRAL LOCK" position. Prevents the
direction control lever to be moved out ofdirection control lever to be moved out of
"NEUTRAL"."NEUTRAL".

D "DRIVE" position. Allows the direction controlD "DRIVE" position. Allows the direction control
lever to be moved from "NEUTRAL" tolever to be moved from "NEUTRAL" to
"FORWARD and REVERSE"."FORWARD and REVERSE".

machine is parked, "LOCK" the direction controlmachine is parked, "LOCK" the direction control
lever in "NEUTRAL" to prevent accidentallever in "NEUTRAL" to prevent accidental
machine movement.machine movement.

Transmission Display (3 SpeedTransmission Display (3 Speed

Only)Only)

A transmission display is to the right of the steeringA transmission display is to the right of the steering
wheel on the dash. The LCD indicates gears,wheel on the dash. The LCD indicates gears,
direction of travel and error codes.direction of travel and error codes.

(A) (A) Indicates travel Indicates travel direction and gear sdirection and gear selection. Seeelection. See
the figure below for more detailed information.the figure below for more detailed information.

(B) Indicates normal operation and error codes. For(B) Indicates normal operation and error codes. For
a list of error codes, see "Transmission Errora list of error codes, see "Transmission Error
Codes" in "When Required" maintenanceCodes" in "When Required" maintenance
section.section.
NOTE :NOTE : Most codes are only two digiMost codes are only two digits.ts.

(C) Indicates that error codes have occurred and are(C) Indicates that error codes have occurred and are
stored.stored.

(D) (D) Indicates Indicates that that operation operation must must be be stoppedstopped
immediately to prevent damage to transmissionimmediately to prevent damage to transmission
and hazardous operation condition.and hazardous operation condition.

FORWARD INDICATORFORWARD INDICATOR

GEAR RANGE INDICATORGEAR RANGE INDICATOR
BARSBARS

REVERSE INDICATORREVERSE INDICATOR

The gear range indicator bars will indicate whichThe gear range indicator bars will indicate which
gear is selected by displaying the correspondinggear is selected by displaying the corresponding
number of bars.number of bars.

The forward and reverse indicator bars will be "OFF”The forward and reverse indicator bars will be "OFF”
when the transmission is when the transmission is in "MANUAL MODE".in "MANUAL MODE".
When transmission is in "AUTOMATIC MODE", allWhen transmission is in "AUTOMATIC MODE", all
the gear range indicator bars and both travelthe gear range indicator bars and both travel
direction indicators will be "ON".direction indicators will be "ON".

  

Operation SectionOperation Section

Automatic Transmission Switch (3Automatic Transmission Switch (3

Speed Only)Speed Only)

Inching Switch (3 Speed Only)Inching Switch (3 Speed Only)
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Automatic speed range:Automatic speed range:

. FORWARD: 3 speeds.. FORWARD: 3 speeds.

. REVERSE: 3 speeds.. REVERSE: 3 speeds.

MAN When this switch is in "MAN"(manual) position,MAN When this switch is in "MAN"(manual) position,
travel mode is switched to "MANUAL" andtravel mode is switched to "MANUAL" and
allows operator to choose speeds manually.allows operator to choose speeds manually.

A-1A-1STST   When this switch is in "A-1When this switch is in "A-1STST"(automatic 1"(automatic 1STST   ))
position, gears are started from 1position, gears are started from 1STST  speed andspeed and
changed "AUTOMATICALLY" to thechanged "AUTOMATICALLY" to the
appropriate speed up to the limit set by theappropriate speed up to the limit set by the
gear ratio according to travel load and enginegear ratio according to travel load and engine
rpm.rpm.

A-2A-2
NDND

   When this switch is in "A-2When this switch is in "A-2
NDND

"(automatic 2"(automatic 2
NDND

   ))
position, gears are started from 2position, gears are started from 2NDND  speed andspeed and
changed "AUTOMATICALLY” to thechanged "AUTOMATICALLY” to the
appropriate speed up to the limit set by theappropriate speed up to the limit set by the
gear ratio according to travel load and enginegear ratio according to travel load and engine
rpm.rpm.

This switch changes over the modes of the inchingThis switch changes over the modes of the inching
control pedal, inching and no-inching.control pedal, inching and no-inching.

DR DR In this In this position, tposition, the "NO he "NO INCHING" INCHING" mode ismode is
selected. In the "NO INCHING" mode, theselected. In the "NO INCHING" mode, the
inching pedal control is disabled but brakinginching pedal control is disabled but braking
function by pushing on the inching pedal is stillfunction by pushing on the inching pedal is still
active.active.

OP OP In In this this position, tposition, the he "INCHING" "INCHING" mode mode isis
selected. In the "INCHING" mode, normalselected. In the "INCHING" mode, normal
inching function is enabled by pushing on theinching function is enabled by pushing on the
inching pedal.inching pedal.

NOTE:NOTE:   When driving a middle or long distanceWhen driving a middle or long distance

without using the inching function, set thiswithout using the inching function, set this
switch to "DR" position to prevent theswitch to "DR" position to prevent the
transmission clutch pedals fromtransmission clutch pedals from
unnecessary wear or overheat.unnecessary wear or overheat.

  

Operation SectionOperation Section

Transmission Inching ControlTransmission Inching Control

PedalPedal

Service Foot Brake PedalService Foot Brake Pedal
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Typical ExampleTypical Example

Inching Control Pedal - Pushing down onInching Control Pedal - Pushing down on
the inching pedal, modulates the hydraulicthe inching pedal, modulates the hydraulic
pressure to the clutch packs, permittingpressure to the clutch packs, permitting
disc slippage.disc slippage.

Further pushing on the pedal completely relievesFurther pushing on the pedal completely relieves
clutch pack pressure and applies the service brakesclutch pack pressure and applies the service brakes
to stop and hold the lito stop and hold the lift truck.ft truck.

NOTE:NOTE:   The purpose of the inching control pedal isThe purpose of the inching control pedal is
to provide precise inching control at slowto provide precise inching control at slow

travel speed, with high engine rpm. This istravel speed, with high engine rpm. This is
used for fast hydraulic lift during loadused for fast hydraulic lift during load
approach, pickup or positioning.approach, pickup or positioning.

Typical ExampleTypical Example

Push DOWN on the brake pedal to slow orPush DOWN on the brake pedal to slow or
stop the lift truck.stop the lift truck.

RELEASE the brake pedal to allow the liftRELEASE the brake pedal to allow the lift
truck to move.truck to move.

Accelerator PedalAccelerator Pedal

Typical ExampleTypical Example

Push DOWN on the pedal to increasePush DOWN on the pedal to increase
engine rpm (speed).engine rpm (speed).

RELEASE the pedal to decrease engineRELEASE the pedal to decrease engine

rpm (speed).rpm (speed).

  

Operation SectionOperation Section

Parking Brake LeverParking Brake Lever

NOTICENOTICE

Tilt ControlTilt Control
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NOTICENOTICE

Do not engage the parking brake while the lift truckDo not engage the parking brake while the lift truck
is moving unless an emergency exists. The use ofis moving unless an emergency exists. The use of
the parking brake as a service foot brake in regularthe parking brake as a service foot brake in regular
operation will cause severe damage to the parkingoperation will cause severe damage to the parking
brake system.brake system.

The parking brake lever is located at the left side ofThe parking brake lever is located at the left side of
the steering wheel.the steering wheel.

Lift ControlLift Control

The forks can be raised or lowered by pullingThe forks can be raised or lowered by pulling
backwards or pushing forwards on this lever. The liftbackwards or pushing forwards on this lever. The lift
speed is controlled by tilt angle of the lever andspeed is controlled by tilt angle of the lever and
accelerator pedal effort. The lowering speed can beaccelerator pedal effort. The lowering speed can be
controlled by tilt angle of the lever. The enginecontrolled by tilt angle of the lever. The engine
speed or accelerator pedal has nothing to do withspeed or accelerator pedal has nothing to do with
the lowering speed of the forks.the lowering speed of the forks.

The mast can be tilted by operation of this tilt lever.The mast can be tilted by operation of this tilt lever.
Pulling on this lever backwards will tilt the mastPulling on this lever backwards will tilt the mast
backwards, and pushing it forwards will tilt the mastbackwards, and pushing it forwards will tilt the mast
forwards. The tilt speed can be controlled by tiltforwards. The tilt speed can be controlled by tilt
angle of the lever and accelerator pedal effort.angle of the lever and accelerator pedal effort.

  

Operation SectionOperation Section

RefuelingRefueling

Diesel Engine EquippedDiesel Engine Equipped
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WARNINGWARNING

Explosive fumes may be present duringExplosive fumes may be present during
refueling.refueling.
Do not smoke in refueling areas. Lift truckDo not smoke in refueling areas. Lift truck
should be refueled only at designated safeshould be refueled only at designated safe
locations. Safe outdoor locations are preferablelocations. Safe outdoor locations are preferable
to those to those indoorsindoors..
Stop the engine and get off the lift truck duringStop the engine and get off the lift truck during

refueling.refueling.

NOTICENOTICE

Do not allow the lift truck to become low on fuel orDo not allow the lift truck to become low on fuel or
completely run out of fuel. Sediment or othercompletely run out of fuel. Sediment or other
impurities in the fuel tank could be drawn into theimpurities in the fuel tank could be drawn into the
fuel system. This could result in difficult starting orfuel system. This could result in difficult starting or
damage to components.damage to components.
Fill the fuel tank at the end of each day of operationFill the fuel tank at the end of each day of operation
to drive out moisture laden air and to preventto drive out moisture laden air and to prevent
condensation. In the cold weather, the moisturecondensation. In the cold weather, the moisture

condensation can cause rust in the fuel system andcondensation can cause rust in the fuel system and
hard starting due to its freezing. Do not fill the tankhard starting due to its freezing. Do not fill the tank
to the top. Fuel expands when it gets warm and mayto the top. Fuel expands when it gets warm and may
overflow.overflow.

Typical ExampleTypical Example

1.1. Park the lift truck only at a designated safePark the lift truck only at a designated safe
location. Place the transmission in NEUTRAL.location. Place the transmission in NEUTRAL.
Lower the forks to the ground. Engage theLower the forks to the ground. Engage the
parking brake. Stop the engine.parking brake. Stop the engine.

Typical ExampleTypical Example

2.2. Remove the filter cap.Remove the filter cap.

3.3. Fill the fuel tank slowly. See topic, "RefillFill the fuel tank slowly. See topic, "Refill
Capacities." in maintenance section. Install theCapacities." in maintenance section. Install the
filter cap. If spillage occurs, wipe off excess fuelfilter cap. If spillage occurs, wipe off excess fuel
and absorb any excess fuel with absorbentand absorb any excess fuel with absorbent
material.material.

NOTE:NOTE:   Drain water and sediment from fuel tank asDrain water and sediment from fuel tank as
required by prevailing conditions. Also,required by prevailing conditions. Also,
drain water and sediment from the main fueldrain water and sediment from the main fuel
storage tank weekly and before the tank isstorage tank weekly and before the tank is
refilled. This will help prevent water orrefilled. This will help prevent water or
sediment being pumped from the storagesediment being pumped from the storage
tank into the lift truck fuel tank.tank into the lift truck fuel tank.

  

Operation SectionOperation Section

Changing LP TanksChanging LP Tanks

WARNINGWARNING
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WARNINGWARNING

Only trained, authorized personnel should fill orOnly trained, authorized personnel should fill or
exchange LP tanks.exchange LP tanks.
Personnel engaged in filling of LP containersPersonnel engaged in filling of LP containers
should wear protective clothing such as faceshould wear protective clothing such as face

shield, long sleeves and gauntlet gloves. Do notshield, long sleeves and gauntlet gloves. Do not
refuel or store LP powered lift trucks near anyrefuel or store LP powered lift trucks near any

underground entrance, elevator shafts or anyunderground entrance, elevator shafts or anyother place where LP could collect in a pocketother place where LP could collect in a pocket
causing a pocausing a potentially dangerous condition.tentially dangerous condition.
Examine all LP containers before filling andExamine all LP containers before filling and
again before reuse, for damage to various valves,again before reuse, for damage to various valves,
liquid gauge, fittings and hand valve wheels.liquid gauge, fittings and hand valve wheels.
All defective or damaged LP containers must beAll defective or damaged LP containers must be
removed from service.removed from service.

Explosive fumes may be present duringExplosive fumes may be present during
refueling.refueling.
Do not smoke in refueling areas.Do not smoke in refueling areas.
Lift truck should be refueled only at designatedLift truck should be refueled only at designated
safe locations. Safe outdoor locations aresafe locations. Safe outdoor locations are
preferable to indoor locations.preferable to indoor locations.
Stop the engine and get off the lift truck duringStop the engine and get off the lift truck during

refueling.refueling.

The careless handling of LP containers canThe careless handling of LP containers can
result in a serious accident.result in a serious accident.
Use extreme care when transporting containersUse extreme care when transporting containers
to prevent damage to them.to prevent damage to them.

1.1.   Park the lift truck on level ground, with thePark the lift truck on level ground, with the
parking brake applied, the transmission inparking brake applied, the transmission in
NEUTRAL, the forks lowered and the engineNEUTRAL, the forks lowered and the engine
running at low idle.running at low idle.

2.2.   Close the fuel inlet valve at the LP - Gas tank.Close the fuel inlet valve at the LP - Gas tank.
Run the engine until it stops, then turn off theRun the engine until it stops, then turn off the
ignition switch and the electrical disconnectignition switch and the electrical disconnect
switch (if equipped).switch (if equipped).

3.3.   Disconnect the fuel supply line.Disconnect the fuel supply line.

4.4.   Grasp the tank support bar (1). Pull and releaseGrasp the tank support bar (1). Pull and release
the latch switch (2).the latch switch (2).

5.5.   Grasp the tank support bar (1) and rotate cradleGrasp the tank support bar (1) and rotate cradle
slowly to the rear of a tank.slowly to the rear of a tank.

6.6.   Pull the release knob (1) and then push downPull the release knob (1) and then push down
the tank.the tank.

7.7.   Lock the tank cradle by knob (1). Loosen theLock the tank cradle by knob (1). Loosen the
retaining clamps (2) and remove the tank.retaining clamps (2) and remove the tank.

8.8.   Check the mounting to be sure the locating pinCheck the mounting to be sure the locating pin
(dowel) is not missing or broken.(dowel) is not missing or broken.

NOTICENOTICE

If the location pin (dowel) is missing or broken, beIf the location pin (dowel) is missing or broken, be
sure the pin is replaced.sure the pin is replaced.

  

Operation SectionOperation Section

WARNINGWARNING

The LP tank must not extend past theThe LP tank must not extend past the
counterweight.counterweight.
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9.9.   Check to be sure that the LP warning plate is inCheck to be sure that the LP warning plate is in
position on the lift truck, and is legible.position on the lift truck, and is legible.

10.10.  Check to be sure the replacement tank is of theCheck to be sure the replacement tank is of the
correct type.correct type.

11.11.  Inspect the replacement tank for damage suchInspect the replacement tank for damage such
as dents, scrapes or gouges and for indication ofas dents, scrapes or gouges and for indication of
leakage at valves or threaded connections.leakage at valves or threaded connections.

12.12.  Check for debris in the relief valve, for damageCheck for debris in the relief valve, for damage
to various valves and liquid level gauge.to various valves and liquid level gauge.

13.13.  Inspect the quick-disconnect couplings forInspect the quick-disconnect couplings for
deterioration, damage or missing flexible seals.deterioration, damage or missing flexible seals.

14.14.  Position the replacement tank so that thePosition the replacement tank so that the
locating pin (dowel) is in place.locating pin (dowel) is in place.

15.15.  Grasp a new tank and clamp securely. Pull theGrasp a new tank and clamp securely. Pull the
release knob (1) and push the tank cradlerelease knob (1) and push the tank cradle
upward when locked.upward when locked.

16.16.  Rotate the tank cradle forward of the truck andRotate the tank cradle forward of the truck and
lock it with latch. Connect the fuel supply line.lock it with latch. Connect the fuel supply line.

17.17.  Open the fuel valve by slowly turning the valveOpen the fuel valve by slowly turning the valve

counterclockwise. If the fuel valve is opened toocounterclockwise. If the fuel valve is opened too
quickly, a back pressure check valve will shut offquickly, a back pressure check valve will shut off
the fuel supply. If this happens, close the fuelthe fuel supply. If this happens, close the fuel
valve completely. Wait five seconds and thenvalve completely. Wait five seconds and then
open the fuel valve very slowly.open the fuel valve very slowly.

18.18.  Inspect the LP fuel lines and fittings with a soapInspect the LP fuel lines and fittings with a soap
solution after filling the tank or when looking forsolution after filling the tank or when looking for
leaks.leaks.

  

Operation SectionOperation Section

Before Starting the EngineBefore Starting the Engine

Walk-Around InspectionWalk-Around Inspection 7.7.   Inspect the overhead guard for damage andInspect the overhead guard for damage and
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Walk Around InspectionWalk Around Inspection

Make a thorough walk-around inspection beforeMake a thorough walk-around inspection before
mounting the lift truck or starting the engine. Lookmounting the lift truck or starting the engine. Look
for such items as loose bolts, debris buildup, oil orfor such items as loose bolts, debris buildup, oil or
coolant leaks. Check condition of tires, mast,coolant leaks. Check condition of tires, mast,
carriage, forks or attachments. Have repairs madecarriage, forks or attachments. Have repairs made
as needed and all debris removed.as needed and all debris removed.

Typical ExampleTypical Example

1.1.   Inspect the operator's compartment for looseInspect the operator's compartment for loose

items and cleanliness.items and cleanliness.

2.2.   Inspect the instrument panel for broken orInspect the instrument panel for broken or
damaged indicator lights or gauges.damaged indicator lights or gauges.

3.3.   Test the horn and other safety devices forTest the horn and other safety devices for
proper operation.proper operation.

Typical ExampleTypical Example

4.4.   Inspect the mast and lift chains for wear, brokenInspect the mast and lift chains for wear, broken
links, pins and loose rollers.links, pins and loose rollers.

5.5.   Inspect the carriage, forks or attachments forInspect the carriage, forks or attachments for
wear, damage and loose or miswear, damage and loose or missing bolts.sing bolts.

6.6.   Inspect the tires and wheels for cuts, gouges,Inspect the tires and wheels for cuts, gouges,
foreign objects, inflation pressure and loose orforeign objects, inflation pressure and loose or
missing bolts.missing bolts.

loose or missing mounting bolts.loose or missing mounting bolts.
8.8.   Inspect the hydraulic system for leaks, wornInspect the hydraulic system for leaks, worn

hoses or damaged lines.hoses or damaged lines.

9.9.   Look for transmission and drive axle leaks onLook for transmission and drive axle leaks on
the lift truck and on the ground.the lift truck and on the ground.

Typical Typical Example Example Diesel Diesel Engine(3 Engine(3 speed, speed, Tier-Tier-ⅡⅡ))

Typical Typical Example Example Diesel Diesel Engine(2 Engine(2 speed, speed, Tier-Tier-ⅡⅡ))

Typical Typical Example Example Diesel Diesel Engine(TierEngine(Tier--ⅢⅢ))

  

Operation SectionOperation Section

11.11.  Measure the engine crankcase oil level with theMeasure the engine crankcase oil level with the
dip stick. Maintain the oidip stick. Maintain the oil level between the Ml level between the MAX.AX.
and MIN., (or FULL and ADD) notches on theand MIN., (or FULL and ADD) notches on the
dip stick.dip stick.
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Typical Typical Example Example Diesel Diesel Engine(Tier-Engine(Tier-ⅣInterim)ⅣInterim)  

Typical Typical Example Example LP LP EngineEngine

10.10.  Inspect the engine compartment for oil, coolantInspect the engine compartment for oil, coolant
and fuel leaks.and fuel leaks.

Typical Typical Example Example Diesel Diesel EngineEngine

Typical Typical Example Example LP LP EngineEngine

Typical Typical Example Example Diesel Diesel EngineEngine

Typical Typical Example Example LP LP EngineEngine

12.12.  Observe the engine coolant level in the coolantObserve the engine coolant level in the coolant
recovery bottle. With the engine cold, maintainrecovery bottle. With the engine cold, maintain
the level to the COLD mark. If the recoverythe level to the COLD mark. If the recovery
bottle is empty, also fill the radiator at the topbottle is empty, also fill the radiator at the top
tank.tank.

Typical ExampleTypical Example

13.13.  Observe the fuel level gauge after starting theObserve the fuel level gauge after starting the
truck. Add fuel if necessary.truck. Add fuel if necessary.

  

Operation SectionOperation Section

WARNINGWARNING

Personal injury may occur from accidentsPersonal injury may occur from accidents
caused by improper seat adjustment.caused by improper seat adjustment.
Always adjust the operator's seat before startingAlways adjust the operator's seat before starting
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Always adjust the operator s seat before startingAlways adjust the operator s seat before starting
the lift truck engine.the lift truck engine.
Seat adjustment must be done at the beginningSeat adjustment must be done at the beginning
of each shift aof each shift and when operators change.nd when operators change.

Typical ExampleTypical Example

14.14.  To position the seat, PUSH the lever away fromTo position the seat, PUSH the lever away from
the seat track and move the seat forward orthe seat track and move the seat forward or
backward to a comfortable position.backward to a comfortable position.

15.15.  Inspect seat belt for wear and correct operation.Inspect seat belt for wear and correct operation.  

  

Operation SectionOperation Section

Starting the EngineStarting the Engine

Prestart ConditionsPrestart Conditions

NOTENOTE Th i ill t t t l thTh i ill t t t l th

Starting a Warm Diesel EngineStarting a Warm Diesel Engine

1.1.   Turn the ignition key to the ON position and thenTurn the ignition key to the ON position and then
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NOTE:NOTE:   The engine will not start unless theThe engine will not start unless the
transmission directional control lever is intransmission directional control lever is in
the NEUTRAL position.the NEUTRAL position.

Typical ExampleTypical Example

1.1.   Engage the parking brake, if not alreadyEngage the parking brake, if not already
engaged.engaged.

2.2.   Place the transmission directional control leverPlace the transmission directional control lever
in NEUTRAL position.in NEUTRAL position.

NOTICENOTICE

When you restart the engine after turning off it, waitWhen you restart the engine after turning off it, wait
4 to 5 seconds and restart it to protect the starter.4 to 5 seconds and restart it to protect the starter.

Diesel EngineDiesel Engine

Starting a Cold Diesel EngineStarting a Cold Diesel Engine

1.1.   Turn the ignition key to the ON position. TheTurn the ignition key to the ON position. The
start preheat light will come ON. The preheatstart preheat light will come ON. The preheat
light will stay ON approximately seven seconds,light will stay ON approximately seven seconds,
depending on the ambient air temperature.depending on the ambient air temperature.

NOTICENOTICE

Do not engage the starter for mDo not engage the starter for more than 10 seconds.ore than 10 seconds.

2.2.   When the preheat light goes OFF, turn theWhen the preheat light goes OFF, turn the
ignition key to the START position, with theignition key to the START position, with the
accelerator pedal fully depressed.accelerator pedal fully depressed.

3.3.   Release the ignition key when the engine startsRelease the ignition key when the engine starts
and release the accelerator pedal to a low idleand release the accelerator pedal to a low idle
position.position.

4.4.   If the engine stalls or does not start, turn theIf the engine stalls or does not start, turn the
ignition key to the OFF position, then repeatignition key to the OFF position, then repeat
steps 1 thru 3.steps 1 thru 3.

to START position, without waiting for theto START position, without waiting for the
preheat light to go OFF. At the same time fullypreheat light to go OFF. At the same time fully
depress the accelerator.depress the accelerator.

2.2.   Release the ignition key when the engine startsRelease the ignition key when the engine starts
and release the accelerator pedal to a low idleand release the accelerator pedal to a low idle
position.position.

LP EngineLP Engine

WARNINGWARNING

LP fuel is flammable and can cause personalLP fuel is flammable and can cause personal
injury.injury.
Inspect LP fuel lines and fitting for leaks.Inspect LP fuel lines and fitting for leaks.
Inspect tank for secure mounting.Inspect tank for secure mounting.

1.1.   Open the tank fuel valve by slowly turning theOpen the tank fuel valve by slowly turning the
valve counterclockwise. Observe the LP gaugevalve counterclockwise. Observe the LP gauge
(if equipped).(if equipped).

2.2.   Turn the ignition switch to the START position.Turn the ignition switch to the START position.
Release it when the engine starts.Release it when the engine starts.

3.3.   If the engine does not start, Do not press on theIf the engine does not start, Do not press on the
accelerator pedal. Turn the starter switch to OFFaccelerator pedal. Turn the starter switch to OFF
position, the repeat step 2 and depress theposition, the repeat step 2 and depress the
accelerator pedal slightly during cranking.accelerator pedal slightly during cranking.

4.4.   Allow the engine to warm up slowly.Allow the engine to warm up slowly.

  

Operation SectionOperation Section

Starting From a 24/12 Volt ExternalStarting From a 24/12 Volt External

SourceSource

WARNINGWARNING

Starting with Jumper CablesStarting with Jumper Cables

WARNINGWARNING

Batteries give off flammable fumes that canBatteries give off flammable fumes that can
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WARNINGWARNING

Sparks occurring near the battery could causeSparks occurring near the battery could cause
vapors to explode.vapors to explode.
Always connect the external power sourceAlways connect the external power source
ground cable to a point away fground cable to a point away from and below therom and below the
battery, and well clear of fuel systembattery, and well clear of fuel system

components.components.

Typical Example Diesel Engine TruckTypical Example Diesel Engine Truck

Typical Example LP Engine TruckTypical Example LP Engine Truck

NOTICENOTICE

Do not reverse battery cables. It can cause damageDo not reverse battery cables. It can cause damage
to the alternator.to the alternator.
Always connect the external power source cables inAlways connect the external power source cables in
parallel with the lift truck battery cables :parallel with the lift truck battery cables :
POSITIVE(+) to POSITIVE(+) and NEGATIVE(-) toPOSITIVE(+) to POSITIVE(+) and NEGATIVE(-) to
NEGATIVE(-).NEGATIVE(-).
Attach ground cable last, remove first.Attach ground cable last, remove first.
All lift trucks equipped with DOOSAN built internalAll lift trucks equipped with DOOSAN built internal
combustion engines are NEGATIVE(-) grocombustion engines are NEGATIVE(-) ground.und.

gg
explode.explode.
Prevent sparks near the batteries. They couldPrevent sparks near the batteries. They could
cause vapors to explode. Do not allow jumpcause vapors to explode. Do not allow jump
cable ends to contact each other or the lift truck.cable ends to contact each other or the lift truck.
Do not smoke when checking battery electrolyteDo not smoke when checking battery electrolyte
levels.levels.

Electrolyte is an acid and can cause personalElectrolyte is an acid and can cause personalinjury if it contacts skin or eyes.injury if it contacts skin or eyes.
Always wear eye protection when starting a liftAlways wear eye protection when starting a lift
truck with jump cables.truck with jump cables.
Improper jump procedures can cause anImproper jump procedures can cause an
explosion resulting in personal injury.explosion resulting in personal injury.
Always connect battery positive (+) to batteryAlways connect battery positive (+) to battery
positive (+) and battery negative (-) to be batterypositive (+) and battery negative (-) to be battery

negative (-).negative (-).
Jump only with a battery source and with theJump only with a battery source and with the
same voltage as the stalled lift truck.same voltage as the stalled lift truck.
Turn off all lights and accessories on the stalledTurn off all lights and accessories on the stalled
lift truck. Otherwise, they will operate when thelift truck. Otherwise, they will operate when the
jump source is connected.jump source is connected.

NOTICENOTICE

When starting from another machine, make sure theWhen starting from another machine, make sure the
machines Do not touch. This could prevent damagemachines Do not touch. This could prevent damage
to engine bearings and electrical circuits.to engine bearings and electrical circuits.
Turn on (close) the disconnect switch prior to theTurn on (close) the disconnect switch prior to the
boost connection to prevent damage to electricalboost connection to prevent damage to electrical
components on the stalled machine.components on the stalled machine.
Severely discharged maintenance free batteriesSeverely discharged maintenance free batteries
might not fully recharge by the alternator alone aftermight not fully recharge by the alternator alone after
 jump starting. jump starting.
The batteries must be charged to the proper voltageThe batteries must be charged to the proper voltage
by the battery charger.by the battery charger.
Many batteries thought to be unusable, are stillMany batteries thought to be unusable, are still

rechargeable.rechargeable.This machine has a 24 volt starting system. UseThis machine has a 24 volt starting system. Use
only equal voltage for jump starting. Use of a welderonly equal voltage for jump starting. Use of a welder
or higher voltage equipment will damage theor higher voltage equipment will damage the
electrical system.electrical system.

  

Operation SectionOperation Section

Use of Jumper CablesUse of Jumper Cables

When auxiliary start receptacles are not available,When auxiliary start receptacles are not available,
use the following procedure.use the following procedure.

1.1.   Make initial determination as to failure of liftMake initial determination as to failure of lift

10.10.  Connect one end of the negative (-) jumperConnect one end of the negative (-) jumper
cable to the other terminal (negative) of thecable to the other terminal (negative) of the
boost battery.boost battery.

11.11.  Make final connection of negative (-) cable to theMake final connection of negative (-) cable to the
stalled truck frame (not battery negative post)stalled truck frame (not battery negative post)
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truck to crank. Procedure applies even itruck to crank. Procedure applies even if lift truckf lift truck
does not have diagnostic connector.does not have diagnostic connector.

2.2.   Place the directional control in NEUTRAL on thePlace the directional control in NEUTRAL on the
stalled lift truck. Engage the parking/secondarystalled lift truck. Engage the parking/secondary
brake. Lower all attachments to the ground.brake. Lower all attachments to the ground.

Move all controls to HMove all controls to HOLD (CENTER).OLD (CENTER).

3.3.   On stalled lift truck, turn the start switch to OFF.On stalled lift truck, turn the start switch to OFF.
Turn off all accessories.Turn off all accessories.

4.4.   On stalled lift truck, turn on (close) theOn stalled lift truck, turn on (close) the
disconnect switch (if equipped).disconnect switch (if equipped).

5.5.   Move boost start lift truck near enough to stalledMove boost start lift truck near enough to stalled
lift truck for cables to reach, but DO NOTlift truck for cables to reach, but DO NOT
ALLOW LIFT TRUCKS TO TALLOW LIFT TRUCKS TO TOUCH.OUCH.

6.6.   Stop the engine on the boost lift truck. Or, ifStop the engine on the boost lift truck. Or, if
using an auxiliary power source, turn off theusing an auxiliary power source, turn off the
charging system.charging system.

7.7.   Make sure battery caps are all in place and tightMake sure battery caps are all in place and tight
on both lift trucks.on both lift trucks.

Typical Example of 24 VoltageTypical Example of 24 Voltage

8.8.   Connect positive (+) jumper cable (red) toConnect positive (+) jumper cable (red) topositive (+) cable terminal of discharged battery,positive (+) cable terminal of discharged battery,
or battery set on the stalled lift truck. Do notor battery set on the stalled lift truck. Do not
allow positive cable clamps to touch any metalallow positive cable clamps to touch any metal
other than battery terminals.other than battery terminals.

9.9.   Connect the other end of this positive jumperConnect the other end of this positive jumper
cable (red) to positive (+) terminal of boostcable (red) to positive (+) terminal of boost
battery. Use procedure of Step 8 to determinebattery. Use procedure of Step 8 to determine
correct terminal.correct terminal.

stalled truck frame (not battery negative post)stalled truck frame (not battery negative post)
away from battery, fuel or hydraulic lines, oraway from battery, fuel or hydraulic lines, or
moving parts.moving parts.

12.12.  Start the engine on the boost lift truck, orStart the engine on the boost lift truck, or
energize the charging system on the auxiliaryenergize the charging system on the auxiliary
power source.power source.

13.13.  Wait a minimum of two minutes for the batteriesWait a minimum of two minutes for the batteries
in the stalled lift truck to partially charge.in the stalled lift truck to partially charge.

14.14.  Attempt to start the stalled engine. Refer toAttempt to start the stalled engine. Refer to

section onsection on ‘‘ Engine StartingEngine Starting’’ ..

15.15.  Immediately after starting the stalled engine,Immediately after starting the stalled engine,
disconnect the jumper cables in reverse order.disconnect the jumper cables in reverse order.

16.16.  Conclude failure analysis on starting/chargingConclude failure analysis on starting/charging
system of the stalled lift truck as required withsystem of the stalled lift truck as required with
the engine running and charging system inthe engine running and charging system in
operation.operation.

  

Operation SectionOperation Section

After Starting the EngineAfter Starting the Engine
Observe all indicator lights and gauges frequentlyObserve all indicator lights and gauges frequently
during operation, to make sure all systems areduring operation, to make sure all systems are
working properly.working properly.

NOTE:NOTE:   At an oil temperature in the shifting circuitAt an oil temperature in the shifting circuit

lower than -12lower than -12°°C, the transmission must beC, the transmission must be
warmed-up for some minutes. This must bewarmed-up for some minutes. This must be
carried out in Neutral with an increasedcarried out in Neutral with an increased
engine speed (about 1500 rpm). Until thisengine speed (about 1500 rpm). Until this
oil temperature is reached the Electronicsoil temperature is reached the Electronics
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WARNINGWARNING

If any light comes on, have corrections madeIf any light comes on, have corrections made
before operating truck.before operating truck.

Typical ExampleTypical Example

1.1. Alternator indicator light will be OUT in normalAlternator indicator light will be OUT in normal
operation. If the light comes ON with the engineoperation. If the light comes ON with the engine
running, the alternator is not charging.running, the alternator is not charging.

Typical ExampleTypical Example

2.2. Observe fuel gauge and service hour meterObserve fuel gauge and service hour meter
frequently to assure they are operating properly.frequently to assure they are operating properly.

3.3. Observe the brake air pressure gauge andObserve the brake air pressure gauge and
indicator light frequently (if equipped) whileindicator light frequently (if equipped) while
engine is running. Air pressure indicator must beengine is running. Air pressure indicator must be
in the green range. If light comes on, it indicatesin the green range. If light comes on, it indicates
loss of air pressure.loss of air pressure.

NOTE:NOTE:   Do not idle engines for prolonged periods ofDo not idle engines for prolonged periods of
time. These engines can be started easily,time. These engines can be started easily,
even when hot.even when hot.

oil temperature is reached, the Electronicsoil temperature is reached, the Electronics
remains in Neutral, and the symbol of theremains in Neutral, and the symbol of the
cold start phase will be indicated on thecold start phase will be indicated on the
Transmission Display.Transmission Display.

Indication on the TransmIndication on the Transmission Displayission Display

After the indication on the Transmission Display isAfter the indication on the Transmission Display is
extinguished, the full driving program can be utilizedextinguished, the full driving program can be utilized
out of "NEUTRAL".out of "NEUTRAL".

4.4. The engine oil pressure indicator light (1), will notThe engine oil pressure indicator light (1), will not
come ON with the engine running, unless therecome ON with the engine running, unless there
is low or no oil pressure. Stop the engineis low or no oil pressure. Stop the engine
immediately, if the light comes ON.immediately, if the light comes ON.

5.5.   The G643E engine MIL (Malfunction indicatorThe G643E engine MIL (Malfunction indicator
Light) will not come ON with engine running,Light) will not come ON with engine running,

unless the fault or faults are stored in theunless the fault or faults are stored in the
memory of the engine control module (ECM).memory of the engine control module (ECM).
Stop the engine and check the electric engineStop the engine and check the electric engine
control system if the light comes ON. Refercontrol system if the light comes ON. Refer
G643E Engine of this section.G643E Engine of this section.

6.6.   The D439E engine MIL (Malfunction indicatorThe D439E engine MIL (Malfunction indicator
Light) will not come ON with engine running.Light) will not come ON with engine running.

If MIL does not disappear, please contactIf MIL does not disappear, please contact
service center.service center.

(1) Engine oil pressure indicator light(1) Engine oil pressure indicator light
(2) Engine malfunction indicator light(2) Engine malfunction indicator light

  

Operation SectionOperation Section

Electronic Controlled Spark-Ignition EnginesElectronic Controlled Spark-Ignition Engines

G643E EngineG643E Engine
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EMS (Engine management system) of G643EEMS (Engine management system) of G643E
engine is a closed loop system utilizing a catalyticengine is a closed loop system utilizing a catalytic
muffler to reduce the emission level in the exhaustmuffler to reduce the emission level in the exhaust
gas. In order to obtain maximum effect from thegas. In order to obtain maximum effect from the
catalyst, an accurate control of the air fuel ratio iscatalyst, an accurate control of the air fuel ratio is
required. A small engine control module (SECM)required. A small engine control module (SECM)

uses two heated exhaust gas oxygen sensorsuses two heated exhaust gas oxygen sensors
(HEGO) in the exhaust system to monitor exhaust(HEGO) in the exhaust system to monitor exhaust
gas content. One HEGO is installed in front of thegas content. One HEGO is installed in front of the
catalytic muffler and one is installed after thecatalytic muffler and one is installed after the
catalytic muffler.catalytic muffler.

The SECM makes any necessary corrections to theThe SECM makes any necessary corrections to the

air fuel ratio by controlling the inlet fuel pressure toair fuel ratio by controlling the inlet fuel pressure tothe air/fuel mixer by modulating the dual fuel trimthe air/fuel mixer by modulating the dual fuel trim
valves (FTV) connected to the regulator. Reducingvalves (FTV) connected to the regulator. Reducing
the fuel pressure leans the air/fuel mixture andthe fuel pressure leans the air/fuel mixture and
increasing the fuel pressure enriches the air/fuelincreasing the fuel pressure enriches the air/fuel
mixture. To calculate any necessary corrections tomixture. To calculate any necessary corrections to
the air fuel ratio, the SECM uses a number ofthe air fuel ratio, the SECM uses a number of
different sensors to gain information about thedifferent sensors to gain information about the
engine’s performance. Engine speed is monitoredengine’s performance. Engine speed is monitored
by the SECM through a variable reluctance (VR) orby the SECM through a variable reluctance (VR) or
Hall Effect sensor. Intake manifold air temperatureHall Effect sensor. Intake manifold air temperature
and absolute pressure are monitored with a TMAPand absolute pressure are monitored with a TMAP
sensor. MI-07 is a drive-by-wire (DBW) systemsensor. MI-07 is a drive-by-wire (DBW) system
connecting the accelerator pedal to the electronicconnecting the accelerator pedal to the electronic
throttle through the electrical harness; mechanicalthrottle through the electrical harness; mechanical

cables are not used. A throttle position sensor (TPS)cables are not used. A throttle position sensor (TPS)

monitors throttle position in relation to themonitors throttle position in relation to theaccelerator pedal position sensor (APP) command.accelerator pedal position sensor (APP) command.
Even engine coolant temperature and adequate oilEven engine coolant temperature and adequate oil
pressure are monitored by the SECM. The SECMpressure are monitored by the SECM. The SECM
controller has full adaptive learning capabilities,controller has full adaptive learning capabilities,
allowing it to adapt control function as operatingallowing it to adapt control function as operating
conditions change. Factors such as ambientconditions change. Factors such as ambient
temperature, fuel variations, ignition componenttemperature, fuel variations, ignition component
wear, clogged air filter, and other operating variableswear, clogged air filter, and other operating variables
are compensated.are compensated.

EMS schematic of G643E LP EMS schematic of G643E LP engineengine

  

Operation SectionOperation Section

G643 Electronic Controlled LP Engines (If Equipped)G643 Electronic Controlled LP Engines (If Equipped)

General DescriptionGeneral Description
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Engine speed is monitored by the SECM through aEngine speed is monitored by the SECM through a
variable reluctance (VR) sensor. Intake manifold airvariable reluctance (VR) sensor. Intake manifold air
temperature and absolute pressure is monitoredtemperature and absolute pressure is monitored
with a (TMAP) sensor. The MI-04 is a drive by wirewith a (TMAP) sensor. The MI-04 is a drive by wire
(DBW) system connecting the accelerator pedal to(DBW) system connecting the accelerator pedal to
the electronic throttle through the electrical harness,the electronic throttle through the electrical harness,
mechanical cables are not used. A throttle positionmechanical cables are not used. A throttle position
sensor (TPS) monitors throttle position in relation tosensor (TPS) monitors throttle position in relation to
the accelerator pedal position sensor (APP)the accelerator pedal position sensor (APP)
feedback. Even engine coolant temperature andfeedback. Even engine coolant temperature and
adequate oil pressure is monitored by the SECM.adequate oil pressure is monitored by the SECM.
The SECM controller has full adaptive learningThe SECM controller has full adaptive learning
capabilities, allowing it to adapt control function ascapabilities, allowing it to adapt control function as
operating conditions change. Factors such asoperating conditions change. Factors such as

ambient temperature, fuel variations, ignitionambient temperature, fuel variations, ignition
component wear, clogged air filter, and othercomponent wear, clogged air filter, and other
operating variables are compensated.operating variables are compensated.

EMSEMS

MainMain  
PWRPWR  

RelayRelay  

Key switchKey switch

FootFoot  PedalPedal  

FuelFuel  FilterFilter  
FaultFault  LightLight

LPLP  FuelFuel  LineLine  

FuelFuel  Lock Lock   

AirAir  CleanerCleaner  

APPAPP  

VacuumVacuum  
LineLine  

MixerMixer  

DBWDBW  ThrottleThrottle  

CoolantCoolant  LineLine  

TPSTPS  
TMAPTMAP  

SECMSECM

ConverterConverter  

CoolantCoolant  TemperatureTemperature  SensorSensor  

MufflerMuffler  

IgnitionIgnition  CoilCoil  
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Basic Basic TroubleshTroubleshootingooting

The EMS systems are equipped with built-in faultThe EMS systems are equipped with built-in fault
diagnostics. diagnostics. Detected Detected system system faults faults can can bebe
displayed by the Malfunction Indicator Lamp (MIL)displayed by the Malfunction Indicator Lamp (MIL)
and are covered in the Advanced Diagnosticsand are covered in the Advanced Diagnostics

checks that should be made before referring to thechecks that should be made before referring to the
Advanced Diagnostics section, if engine or drivabilityAdvanced Diagnostics section, if engine or drivability
problems are encountered.problems are encountered.
Locating a problem in a propane engine is doneLocating a problem in a propane engine is done
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gg
section. section. Items such Items such as as fuel fuel level, level, plugged plugged fuel lines,fuel lines,
clogged fuel filters and malfunctioning pressureclogged fuel filters and malfunctioning pressure
regulators may not set a fault code by the Smallregulators may not set a fault code by the Small
Engine Engine Control Control Module Module (SECM). (SECM). Below Below are bare basicasic

g p p p gg p p p g
exactly the same way as with a gasoline engine.exactly the same way as with a gasoline engine.
Consider all parts of the ignition and mechanicalConsider all parts of the ignition and mechanical
systems as well as the fuel system.systems as well as the fuel system.

  

Problem Problem ProbabProbable le Cause Cause Corrective Corrective ActionAction

Engine CrankingEngine Cranking

but Will Not Startbut Will Not Start
Fuel Fuel container container empty empty Fill Fill fuel fuel containercontainer

   Do not exceed 80% of liquidDo not exceed 80% of liquid

capacitycapacity

Liquid Liquid valve valve closed closed Slowly Slowly open open liquid liquid valvevalve

Excess Excess flow flow valve valve closed closed Reset Reset excess excess flow flow valvevalve

   Close liquid valveClose liquid valve

   Wait for a “click” soundWait for a “click” sound

   Slowly open liquid valvSlowly open liquid valvee

Plugged Plugged fuel fuel line line Remove Remove obstruction obstruction from from the the fuel fuel lineline

   Close liquid fuel valveClose liquid fuel valve

   Using caution, disconnect the fuelUsing caution, disconnect the fuel

line (some propane may escape)line (some propane may escape)

   Clear obstruction with compressedClear obstruction with compressed

airair

   Re-connect fuel lineRe-connect fuel line

   Slowly open liquid fuel valveSlowly open liquid fuel valve

   Leak testLeak test

Broken Broken Fuse Fuse - - SECM SECM Replace Replace Fuse Fuse for for SECMSECM

   See Maintenance Section, FusesSee Maintenance Section, Fuses

replacementreplacement

Clogged Clogged fuel fuel filter filter Repair/replace Repair/replace as as requiredrequired

   See Maintenance Section, LP FuelSee Maintenance Section, LP Fuel

Filter replacementFilter replacement

Faulty vapor connection betweenFaulty vapor connection between

the pressure regulator/converterthe pressure regulator/converter
and the mixerand the mixer

Check connectionCheck connection

   Verify no holes in hoseVerify no holes in hose

   Clamps must be tightClamps must be tight

   Look for kinked, pinched and/orLook for kinked, pinched and/or

collapsed hosecollapsed hose

Fuel Fuel Lock-off Lock-off malfunction malfunction Repair/replace Repair/replace Fuel Fuel Lock-offLock-off

   See Engine Service ManualSee Engine Service Manual

Pressure regulator/converterPressure regulator/converter

malfunctionmalfunction
Test pressure regulator/converter operationTest pressure regulator/converter operation

   See Engine Service ManualSee Engine Service Manual

Incorrect air/fuel or ignition/sparkIncorrect air/fuel or ignition/spark

controlcontrol
See Advanced DiagnosticsSee Advanced Diagnostics

  

Operation SectionOperation Section

Problem Problem ProbabProbable le Cause Cause Corrective Corrective ActionAction

Engine CrankingEngine Cranking
but Will Not Startbut Will Not Start

No No VR VR Sensor Sensor Signal Signal VerifyVerify  thethe  VRVR  signalsignal  isis  presentpresent  

   See Advanced DiagnosticsSee Advanced Diagnostics  

Diffi lt t St tDiffi lt t St t
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Difficult to StartDifficult to Start Fuel Fuel container container almost almost empty empty LPG LPG Vapor Vapor from from liquid liquid outletoutlet

   Fill fuel containerFill fuel container

   Do not exceed 80% of liquidDo not exceed 80% of liquid
capacitycapacity

Excess Excess flow flow valve valve closed closed Reset Reset excess excess flow flow valvevalve

   Close liquid valveClose liquid valve

   Wait for a “click” soundWait for a “click” sound

Slowly open liquid valveSlowly open liquid valve

Clogged Clogged fuel fuel filter filter Repair/replace Repair/replace as as requiredrequired

   See Maintenance Section, LP FuelSee Maintenance Section, LP Fuel
Filter replacementFilter replacement

Plugged Plugged fuel fuel line line Remove Remove obstruction obstruction from from the the fuel fuel lineline

   Close liquid fuel valveClose liquid fuel valve

   Using caution, disconnect the fuelUsing caution, disconnect the fuel

line (some propane may escape)line (some propane may escape)

   Clear obstruction with compressedClear obstruction with compressed

airair

   Re-connect fuel lineRe-connect fuel line

   Slowly open liquid fuel valveSlowly open liquid fuel valve

   Leak testLeak test

Faulty vapor connection betweenFaulty vapor connection between

the pressure regulator/converterthe pressure regulator/converter
and the mixerand the mixer

Check connectionCheck connection

   Verify no holes in hoseVerify no holes in hose

   Clamps must be tightClamps must be tight

   Look for kinked, pinched and/orLook for kinked, pinched and/or

collapsed hosecollapsed hose

Pressure regulator/converterPressure regulator/converter

malfunctionmalfunction

Test pressure regulator/converter operationTest pressure regulator/converter operation

   See Engine Service ManualSee Engine Service Manual

Fuel Fuel container container almost almost empty empty LPG LPG Vapor Vapor from from liquid liquid outletoutlet

   Fill fuel containerFill fuel container

   Do not exceed 80% of liquidDo not exceed 80% of liquid

capacitycapacity
Air Air filter filter clogged clogged Check Check air air filterfilter

   Clean/replace as requiredClean/replace as required

Incorrect air/fuel or ignition controlIncorrect air/fuel or ignition control See Advanced DiagnosticsSee Advanced Diagnostics

Engine MechanicalEngine Mechanical See Engine Service ManualSee Engine Service Manual

  

Operation SectionOperation Section

Problem Problem ProbabProbable le Cause Cause Corrective Corrective ActionAction

Will Not RunWill Not Run
ContinuouslyContinuously

Fuel Fuel container container almost almost empty empty LPG LPG Vapor Vapor from from liquid liquid outletoutlet

   Fill fuel containerFill fuel container

   Do not exceed 80% of liquidDo not exceed 80% of liquid

itit
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capacitycapacity

Excess Excess flow flow valve valve closed closed Reset Reset excess excess flow flow valvevalve

   Close liquid valveClose liquid valve

   Wait for a “click” soundWait for a “click” sound

Slowly open liquid valveSlowly open liquid valve

Clogged Clogged fuel fuel filter filter Repair/replace Repair/replace as as requiredrequired

   See Maintenance Section, LP FuelSee Maintenance Section, LP Fuel

Filter replacementFilter replacement

Plugged Plugged fuel fuel line line Remove Remove obstruction obstruction from from the the fuel fuel lineline

   Close liquid fuel valveClose liquid fuel valve

   Using caution, disconnect the fuelUsing caution, disconnect the fuel

line (some propane may escape)line (some propane may escape)

   Clear obstruction with compressedClear obstruction with compressed

airair

   Re-connect fuel lineRe-connect fuel line

   Slowly open liquid fuel valve & LeakSlowly open liquid fuel valve & Leak

testtest

Pressure Pressure regulator regulator freezes freezes Check Check level level in in cooling cooling systemsystem

   Must be full, check coolant strengthMust be full, check coolant strength

   -35F minimum-35F minimum

Check coolant hosesCheck coolant hoses

   Watch for kinks and/or pinchedWatch for kinks and/or pinched

hoseshoses

   Verify one pressure hose and oneVerify one pressure hose and one
return hosereturn hose

Fuel Fuel Lock-off Lock-off malfunction malfunction Repair/replace Repair/replace Fuel Fuel Lock-offLock-off

   See Engine Service ManualSee Engine Service Manual

Incorrect idle speed or ignitionIncorrect idle speed or ignition

problemproblem

See Advanced DiagnosticsSee Advanced Diagnostics

Engine MechanicalEngine Mechanical See Engine Service ManualSee Engine Service Manual

Will NotWill Not
Accelerate/HesitatAccelerate/Hesitat

ion Duringion During
AccelerationAcceleration

Fuel Fuel container container almost almost empty empty LPG LPG Vapor Vapor from from liquid liquid outletoutlet

   Fill fuel containerFill fuel container

   Do not exceed 80% of liquidDo not exceed 80% of liquid

capacitycapacity

Excess Excess flow flow valve valve closed closed Reset Reset excess excess flow flow valvevalve

   Close liquid valveClose liquid valve

   Wait for a “click” soundWait for a “click” sound

   Slowly open liquid valvSlowly open liquid valvee

  

Operation SectionOperation Section

Problem Problem ProbabProbable le Cause Cause Corrective Corrective ActionAction

Will NotWill Not
Accelerate/HesitatAccelerate/Hesitat

ion Duringion During
AccelerationAcceleration

Clogged Clogged fuel fuel filter filter Repair/replace Repair/replace as as requiredrequired

   See Maintenance Section, LP FuelSee Maintenance Section, LP Fuel

Filter replacementFilter replacement

Faulty vapor connection betweenFaulty vapor connection between Check connectionCheck connection
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AccelerationAcceleration Faulty vapor connection betweenFaulty vapor connection between

the pressure regulator/converterthe pressure regulator/converter
and the mixerand the mixer

Check connectionCheck connection

   Verify no holes in hoseVerify no holes in hose

   Clamps must be tightClamps must be tight

   Look for kinked, pinched and/orLook for kinked, pinched and/or
collapsed hosecollapsed hose

Throttle butterfly valve notThrottle butterfly valve not
opening or stickingopening or sticking

See Advanced Diagnostics See Advanced Diagnostics   

Foot Pedal signal incorrect orFoot Pedal signal incorrect or

intermittentintermittent

Incorrect air/fuel or ignition controlIncorrect air/fuel or ignition control

Engine MechanicalEngine Mechanical See Engine Service ManualSee Engine Service Manual

EngEngine Stallsine Stalls Fuel Fuel container container almost almost empty empty LPG LPG Vapor Vapor from from liquid liquid outletoutlet

   Fill fuel containerFill fuel container

   Do not exceed 80% of liquidDo not exceed 80% of liquid

capacitycapacity

Excess Excess flow flow valve valve closed closed Reset Reset excess excess flow flow valvevalve

   Close liquid valveClose liquid valve

   Wait for a “click” soundWait for a “click” sound

Slowly open liquid valveSlowly open liquid valve

Clogged Clogged fuel fuel filter filter Repair/replace Repair/replace as as requiredrequired

   See MaintenanceSee Maintenance

Section, LP Fuel Filter replacementSection, LP Fuel Filter replacement

Plugged Plugged fuel fuel line line Remove Remove obstruction obstruction from from the the fuel fuel lineline

   Close liquid fuel valveClose liquid fuel valve

   Using caution, disconnect the fuelUsing caution, disconnect the fuel

line (some propane may escape)line (some propane may escape)

   Clear obstruction with compressedClear obstruction with compressed

airair

   Re-connect fuel lineRe-connect fuel line

   Slowly open liquid fuel valve & LeakSlowly open liquid fuel valve & Leak

testtest

  

Operation SectionOperation Section

Problem Problem ProbabProbable le Cause Cause Corrective Corrective ActionAction

EngEngine Stallsine Stalls Fuel Fuel Lock-off Lock-off malfunction malfunction Repair/replace Repair/replace Fuel Fuel Lock-offLock-off

   See Engine Service ManualSee Engine Service Manual

Faulty vapor connection betweenFaulty vapor connection between

the pressure regulator/converterthe pressure regulator/converter

Check connectionCheck connection

V if h l i hV if h l i h
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the pressure regulator/converterthe pressure regulator/converter
and the mixerand the mixer

   Verify no holes in hoseVerify no holes in hose

   Clamps must be tightClamps must be tight

   Look for kinked, pinched and/orLook for kinked, pinched and/or

collapsed hosecollapsed hose

Pressure Pressure regulator regulator freezes freezes Check Check level level in in cooling cooling systemsystem

   Must be full, check coolant strengthMust be full, check coolant strength

   -35F minimum-35F minimum

Check coolant hosesCheck coolant hoses

   Watch for kinks and/or pinchedWatch for kinks and/or pinched

hoseshoses

   Verify one pressure hose and oneVerify one pressure hose and one

return hosereturn hose

Pressure Pressure regulator regulator malfunction malfunction Test Test pressure pressure regulator regulator operationoperation

   See Engine Service ManualSee Engine Service Manual

Vacuum Vacuum leak leak Check Check for for vacuum vacuum leaksleaks

   Between mixer and throttle bodyBetween mixer and throttle body

   Between throttle body and intakeBetween throttle body and intake

manifoldmanifold

   Between intake manifold andBetween intake manifold and

cylinder headcylinder head

Air/Fuel Air/Fuel Mixer Mixer malfunction malfunction Check Check mixermixer

   See Engine Service ManualSee Engine Service Manual

Engine MechanicalEngine Mechanical See Engine Manufacturers Service ManualSee Engine Manufacturers Service Manual

Rough IdleRough Idle Faulty vapor connection betweenFaulty vapor connection between

the pressure regulator/converterthe pressure regulator/converter
and the mixerand the mixer

Check connectionCheck connection

   Verify no holes in hoseVerify no holes in hose

   Clamps must be tightClamps must be tight

   Look for kinked, pinched and/orLook for kinked, pinched and/or

collapsed hosecollapsed hose

Pressure Pressure regulator regulator malfunction malfunction Test Test pressure pressure regulator regulator operationoperation
   See Engine Service ManualSee Engine Service Manual

Vacuum Vacuum leak leak Check Check for for vacuum vacuum leaksleaks

   Between mixer and throttle bodyBetween mixer and throttle body

   Between throttle body and intakeBetween throttle body and intake
manifoldmanifold

   Between intake manifold andBetween intake manifold and

cylinder headcylinder head

Air/Fuel Air/Fuel Mixer Mixer malfunction malfunction Check Check mixermixer

   See Engine Service ManualSee Engine Service Manual

  

Operation SectionOperation Section

Problem Problem ProbabProbable le Cause Cause Corrective Corrective ActionAction

Rough IdleRough Idle Incorrect Idle speed controlIncorrect Idle speed control   See Advanced Diagnostics & See EngineSee Advanced Diagnostics & See Engine

Service Manual Service Manual   Incorrect timing or spark controlIncorrect timing or spark control

Engine MechanicalEngine Mechanical See Engine Service ManualSee Engine Service Manual

High Idle SpeedHigh Idle Speed I t Idl d t lI t Idl d t l S Ad d Di ti & S E iS Ad d Di ti & S E i
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High Idle SpeedHigh Idle Speed Incorrect Idle speed controlIncorrect Idle speed control See Advanced Diagnostics & See EngineSee Advanced Diagnostics & See Engine

Service ManualService ManualThrottle stickingThrottle sticking

Foot pedal sticking or incorrectFoot pedal sticking or incorrect

pedal signalpedal signal
Check pedal return spring travel for bindingCheck pedal return spring travel for binding

   See Advanced DiagnosticsSee Advanced Diagnostics

Poor High SpeedPoor High SpeedPerformancePerformance Clogged Clogged fuel fuel filter filter Repair/replace Repair/replace as as requiredrequired
   See Maintenance section, FuelSee Maintenance section, Fuel

Filter replacementFilter replacement

Plugged Plugged fuel fuel line line Remove Remove obstruction obstruction from from the the fuel fuel lineline

   Close liquid fuel valveClose liquid fuel valve

   Using caution, disconnect the fuelUsing caution, disconnect the fuel

line (some propane may escape)line (some propane may escape)

   Clear obstruction with compressedClear obstruction with compressed

airair

   Re-connect fuel lineRe-connect fuel line

   Slowly open liquid fuel valve & LeakSlowly open liquid fuel valve & Leak

testtest

Air Air filter filter clogged clogged Check Check air air filterfilter

  

Clean/replace as requiredClean/replace as required
Faulty vapor connection betweenFaulty vapor connection between

the pressure regulator/converterthe pressure regulator/converter
and the mixerand the mixer

Check connectionCheck connection

   Verify no holes in hoseVerify no holes in hose

   Clamps must be tightClamps must be tight

   Look for kinked, pinched and/orLook for kinked, pinched and/or

collapsed hosecollapsed hose

Pressure Pressure regulator regulator malfunction malfunction Test Test pressure pressure regulator regulator operationoperation

   See Engine Service ManualSee Engine Service Manual

Air/Fuel Air/Fuel Mixer Mixer malfunction malfunction Check Check mixermixer

   See Engine Service ManualSee Engine Service Manual

Restricted Restricted exhaust exhaust system system Check Check exhaust exhaust systemsystem

   Measure exhaust back pressureMeasure exhaust back pressure  

Incorrect ignition controlIncorrect ignition control   See Advanced Diagnostics & See EngineSee Advanced Diagnostics & See Engine

Service Manual Service Manual   Incorrect air/fuel controlIncorrect air/fuel control

Incorrect throttle positionIncorrect throttle position

  

Operation SectionOperation Section

Problem Problem ProbabProbable le Cause Cause Corrective Corrective ActionAction

Excessive FuelExcessive Fuel
Consumption/LPGConsumption/LPG

ExhausExhaust t SmellSmell

Air/Fuel Air/Fuel Mixer Mixer malfunction malfunction Check Check mixermixer

   See Engine Service ManualSee Engine Service Manual

Air Air filter filter clogged clogged Check Check air air filterfilter

 Clean/replace as requiredClean/replace as required
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   Clean/replace as requiredClean/replace as required

Vacuum leakVacuum leak Check system vacuum hoses from regulatorCheck system vacuum hoses from regulator

to FTV and mixerto FTV and mixer

   Repair/replace as necessaryRepair/replace as necessary

Pressure regulatorPressure regulator

malfunction/fuel pressure too highmalfunction/fuel pressure too high

Test pressure regulator operationTest pressure regulator operation

   See Engine Service ManualSee Engine Service Manual

Faulty FTVFaulty FTV

(G643E only)(G643E only)

Check FTV for housing cracks orCheck FTV for housing cracks or
obstructionsobstructions

   See Advanced Diagnostics FTVSee Advanced Diagnostics FTV

operationoperation

   Repair and/or replace as necessaryRepair and/or replace as necessary

Weak ignition and/or spark controlWeak ignition and/or spark control   See Advanced Diagnostics See Advanced Diagnostics   

Incorrect air/fuel controlIncorrect air/fuel control   See Advanced Diagnostics See Advanced Diagnostics   

Exhaust Exhaust system system leaks leaks Repair Repair exhaust exhaust systemsystem

Oxygen Oxygen sensor sensor failure failure Replace Replace as as necessarynecessary

   See Advanced DiagnosticsSee Advanced Diagnostics

  

Operation SectionOperation Section

Mixer Idle Screw / Mixer Idle Screw / PowePower Valve Adjustr Valve Adjust

(G643 Engine Only)(G643 Engine Only)

••    Forklift have UForklift have Unstable Idle RPM, You can adjustnstable Idle RPM, You can adjust
idle screw. Idle Screw turn to rich side (turn iidle screw. Idle Screw turn to rich side (turn inn
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((
screw)screw)

•• Forklift have Poor High Speed Performance, youForklift have Poor High Speed Performance, you
can adjust power valve, power valve turn to richcan adjust power valve, power valve turn to rich
side. Power valve marked “R” and “L”. “R” is richside. Power valve marked “R” and “L”. “R” is rich
side and “L” is lean side.side and “L” is lean side.

L  L  
      R      R

  

Operation SectionOperation Section

Advanced DiagnosticsAdvanced Diagnostics

(G643 Engine Only)(G643 Engine Only)

Advanced DiagnosticsAdvanced Diagnostics

The MI-04 systems are equipped with built-in faultThe MI-04 systems are equipped with built-in fault

Reading Diagnostic Fault CodesReading Diagnostic Fault Codes

All MI-04 fault codes are two digit codes. When theAll MI-04 fault codes are two digit codes. When the
fault codes are retrieved (displayed) the MIL willfault codes are retrieved (displayed) the MIL will
flash for each digit with a short pause (0.5 seconds)flash for each digit with a short pause (0.5 seconds)
between digits and a long pause (1.2 seconds)between digits and a long pause (1.2 seconds)
between between fault codfault codes. es. A code A code 12 is 12 is displayed displayed at that thee
b i i f h d lib i i f h d li
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The MI 04 systems are equipped with built in faultThe MI 04 systems are equipped with built in fault
diagnostics. Detected system faults can bediagnostics. Detected system faults can be
displayed by the Malfunction Indicator Lamp (MIL)displayed by the Malfunction Indicator Lamp (MIL)
as Diagnostic Fault Codes (DFC) or flash codes,as Diagnostic Fault Codes (DFC) or flash codes,
and viewed in detail with the use of service tooland viewed in detail with the use of service tool
software. When the ignition key is turned ON thesoftware. When the ignition key is turned ON the

MIL will perform a self-test, illuminate once and thenMIL will perform a self-test, illuminate once and then
go OFF. If a detected fault condition exists, the faultgo OFF. If a detected fault condition exists, the fault
or faults will be stored in the memory of the smallor faults will be stored in the memory of the small
engine control module (SECM). Once a fault occursengine control module (SECM). Once a fault occurs
the MIL will illuminate and remain ON. This signalsthe MIL will illuminate and remain ON. This signals
the operator that a fault has been detected by thethe operator that a fault has been detected by the
SECM.SECM.

(1) Malfunction Indicator Lamp(MIL) for Engine control system(1) Malfunction Indicator Lamp(MIL) for Engine control system  

beginning of the code list.beginning of the code list.

EXAMPLE:EXAMPLE:   A A code code 26 26 has has been been detecteddetected
(ETCSticking) and the engine has shutdown and the(ETCSticking) and the engine has shutdown and the
MIL has remainedMIL has remained ONON. When the codes are. When the codes are

displayed the MIL will flash one time (displayed the MIL will flash one time (11), pause, then), pause, thenflash two times (flash two times (22). This identifies a twelve (). This identifies a twelve (1212),),
which is the beginning of the fault list. It will thenwhich is the beginning of the fault list. It will then
pause for 1.2 seconds (long pause) and flash twopause for 1.2 seconds (long pause) and flash two
times (times (22), pause, then flash six times (), pause, then flash six times (66). This). This
identifies a twenty-six (identifies a twenty-six (2626), which is the ETCSticking), which is the ETCSticking
fault. If any additional faults were stored the SECMfault. If any additional faults were stored the SECM
would again have a long pause, then display thewould again have a long pause, then display the
next fault by flashing each digit. Since no othernext fault by flashing each digit. Since no other
faults were stored there will be a long pause thenfaults were stored there will be a long pause then
one flash (one flash (11), pause, then two flashes (), pause, then two flashes (22). This). This
identifies a twelve meaning the fault list will beginidentifies a twelve meaning the fault list will begin
again.again.

  

Operation SectionOperation Section

Displaying Fault Codes (DFC) FromDisplaying Fault Codes (DFC) From

SECM MemorySECM Memory

To enter code display mode you must turnTo enter code display mode you must turn OFFOFF the the
ignition key. Now turnignition key. Now turn ONON  the key but Do not start  the key but Do not start
the engine. As soon as you turn the key to thethe engine. As soon as you turn the key to the ONON  
position you must cycle the foot pedal by depressingposition you must cycle the foot pedal by depressing
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it to the floor and then fully releasing the pedalit to the floor and then fully releasing the pedal
(pedal maneuver). You must fully cycle the foot(pedal maneuver). You must fully cycle the foot
pedal three (pedal three (33) times within five () times within five (55) seconds to) seconds to
enable the display codes feature of the SECM.enable the display codes feature of the SECM.
Simply turn the keySimply turn the key OFFOFF  to exit display mode. The  to exit display mode. The

code list will continue to repeat until the key iscode list will continue to repeat until the key is
turnedturned OFFOFF. An automatic code display feature is. An automatic code display feature is
activated if a foot pedal fault condition exists. Thisactivated if a foot pedal fault condition exists. This
feature enables the service technician to view thefeature enables the service technician to view the
fault codes by turning the key to thefault codes by turning the key to the ONON position, if a position, if a
foot pedal malfunction is preventing the retrieval offoot pedal malfunction is preventing the retrieval of
the stored fault codes from the SECM.the stored fault codes from the SECM.

ON OFFON OFF
= CODE 12= CODE 12

Malfunction Indicator Light (MIL)Malfunction Indicator Light (MIL)

ON ON OFFON ON OFF

  

Operation SectionOperation Section

Table a. MI-04 Diagnostic Fault Codes (Flash Codes)Table a. MI-04 Diagnostic Fault Codes (Flash Codes)

DFC DFC Probable Probable FaultFault   Action Action Corrective Corrective Action, Action, First First Check Check   

12 NONE12 NONE  

Signifies the end of one passSignifies the end of one pass
through the fault listthrough the fault list

NONE NONE None, None, used used as as a a beginning beginning and and endend
of the fault list identificationof the fault list identification
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through the fault listthrough the fault list

14 ECTSensorInputLow14 ECTSensorInputLow

Coolant sensor failure or shortedCoolant sensor failure or shorted
to GNDto GND

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check ECT sensor connector andCheck ECT sensor connector and
wiring for a short to GNDwiring for a short to GND

15 ECTSensorInputHigh15 ECTSensorInputHigh
Coolant sensor disconnected orCoolant sensor disconnected or
open circuitopen circuit

Stored Fault CodeStored Fault Code
(MIL Only)(MIL Only)

Check if ECT sensor connector isCheck if ECT sensor connector is
disconnected or for an open ECTdisconnected or for an open ECT
circuitcircuit

16 ECTRangeHigh16 ECTRangeHigh

Engine OverheatingEngine Overheating

Delayed EngineDelayed Engine

ShutdownShutdown

Check coolant system for radiatorCheck coolant system for radiator

blockage, proper coolant level andblockage, proper coolant level and
for leaks in the system. Possiblefor leaks in the system. Possible

ECT short to GND, check ECTECT short to GND, check ECT
signal wiringsignal wiring

Check regulator for coolant leaksCheck regulator for coolant leaks

22 ThrottleSensorInputLo22 ThrottleSensorInputLo

TPS1 signal disconnected orTPS1 signal disconnected or

open circuitopen circuit

(Expected faults when ETC(Expected faults when ETC
connector is unpluggedconnector is unplugged

CODES: 22 & 24) CODES: 22 & 24)   

Disable Disable Throttle Throttle Check Check throttle throttle connector connector connectionconnection
and TPS1 sensor for an open circuitand TPS1 sensor for an open circuit

23 ThrottleSensorInputHi23 ThrottleSensorInputHi  

TPS1 sensor failure or shortedTPS1 sensor failure or shorted
circuitcircuit

Disable Disable Throttle Throttle Check Check throttle throttle connector connector and and TPS1TPS1
sensor wiring for a shorted circuitsensor wiring for a shorted circuit

24 ThrottleSensorRangeLo24 ThrottleSensorRangeLo  

TPS1 potentiometer malfunction.TPS1 potentiometer malfunction.

Improper TPS reading may beImproper TPS reading may be
due to dirt or oxidation on thedue to dirt or oxidation on the
sensor traces.sensor traces.

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check the throttle connector andCheck the throttle connector and
pins for corrosion.pins for corrosion.

25 ThrottleSensorRangeHi25 ThrottleSensorRangeHi  
TPS1 potentiometer malfunction.TPS1 potentiometer malfunction.

Improper TPS reading may beImproper TPS reading may be

due to dirt or oxidation on thedue to dirt or oxidation on the
sensor traces.sensor traces.

Stored Fault CodeStored Fault Code
(MIL Only)(MIL Only)

Check the throttle connector andCheck the throttle connector and
pins for corrosion.pins for corrosion.

  

Operation SectionOperation Section

Table a. MI-04 Diagnostic Fault Codes (Flash Codes)Table a. MI-04 Diagnostic Fault Codes (Flash Codes)

DFC DFC Probable Probable Fault Fault Action Action Corrective Corrective Action, Action, First First CheckCheck

26 ETCSticking26 ETCSticking

Throttle plate sticking inside theThrottle plate sticking inside the

throttle body or the ETC driverthrottle body or the ETC driver
signal is opensignal is open

Engine Engine Shutdown Shutdown Check Check for for debris debris or or obstructionsobstructions
inside the throttle bodyinside the throttle body

Check throttle-plate shaft forCheck throttle-plate shaft for
bearing earbearing ear
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signal is opensignal is open bearing wearbearing wear

   Check the ETC driver wiriCheck the ETC driver wiring forng for
an open circuitan open circuit

27 PredictedTPSDifference27 PredictedTPSDifference

Measured TPS1 is different thanMeasured TPS1 is different than

SECM Calculated throttle positionSECM Calculated throttle position

Engine Engine Shutdown Shutdown Check Check for for manifold manifold leaks leaks betweenbetween
the throttle and the enginethe throttle and the engine

Note: Fault Code 27 is predictedNote: Fault Code 27 is predicted
TPS. TPS. This This fault fault means means that that thethe

throttle and our calculatedthrottle and our calculated
prediction for throttle Do not agree.prediction for throttle Do not agree.
This code often comes up asThis code often comes up as
suspected during transientsuspected during transient
manuevers. It is not system trouble.manuevers. It is not system trouble.
If the fault really sets, then theIf the fault really sets, then the
engine will shut down.engine will shut down.  

28 ETCSpringTestFailed28 ETCSpringTestFailed

Upon initial key-up the internalUpon initial key-up the internal

throttle return spring has becomethrottle return spring has become

weakweak

Power Power Limit Limit Perform Perform throttle throttle spring spring test test byby
cycling the ignition key andcycling the ignition key and
re-check for faultre-check for fault

29 ETCDriverFault29 ETCDriverFault

Throttle driver over-current orThrottle driver over-current or
driver signals shorteddriver signals shorted

Disable Disable Throttle Throttle Check Check ETC ETC driver driver wiring wiring for for aa
shorted circuitshorted circuit

ETC+ PIN1 to SECM PETC+ PIN1 to SECM PIN 22IN 22

ETC- PIN 4 to SECM PIN 24ETC- PIN 4 to SECM PIN 24

Perform Throttle test and with thePerform Throttle test and with the
Service Tool and re-check for faultService Tool and re-check for fault

Check the ETC internal motor driveCheck the ETC internal motor drive
by disconnecting the throttleby disconnecting the throttle

connector and measuring the motorconnector and measuring the motor
drive resistance at the throttledrive resistance at the throttle

TPS PIN 1 (+DRIVER) to PIN 4TPS PIN 1 (+DRIVER) to PIN 4

(-DRIVER) ~3.0(-DRIVER) ~3.0ΩΩ +/-30% +/-30%

33 MapSensorInputLow33 MapSensorInputLow

MAP signal disconnected, openMAP signal disconnected, open
circuit or sensor malfunctioncircuit or sensor malfunction

(Expected faults when TMAP(Expected faults when TMAP
connector is unpluggedconnector is unplugged

CODES: 33 & 38) CODES: 33 & 38)   

Disable Disable Throttle Throttle Check Check TMAP TMAP connector connector and and MAPMAP
signal wiring for an open circuitsignal wiring for an open circuit

  

Operation SectionOperation Section

Table a. MI-04 Diagnostic Fault Codes (Flash Codes)Table a. MI-04 Diagnostic Fault Codes (Flash Codes)

DFC DFC Probable Probable Fault Fault Action Action Corrective Corrective Action, Action, First First CheckCheck

34 MapSensorInputHigh34 MapSensorInputHigh

TMAP sensor failure or shortedTMAP sensor failure or shorted

circuitcircuit

Disable ThrottleDisable Throttle Check TMAP connector and MAPCheck TMAP connector and MAP

signal wiring for a shorted circuitsignal wiring for a shorted circuit
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37 IATSensorInputLow37 IATSensorInputLow

TMAP sensor failure or shortedTMAP sensor failure or shorted

circuitcircuit

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check TMAP connector and IATCheck TMAP connector and IAT

signal wiring for a shorted circuitsignal wiring for a shorted circuit

38 IATSensorInputHigh38 IATSensorInputHigh
IAT signal disconnected, openIAT signal disconnected, open

circuit or sensor malfunctioncircuit or sensor malfunction

Stored Fault CodeStored Fault Code
(MIL Only)(MIL Only)

Check TMAP connector and IATCheck TMAP connector and IAT
signal wiring for an open circuitsignal wiring for an open circuit

TMAP PIN 2 to SECM PIN 4TMAP PIN 2 to SECM PIN 4

(SIGNAL)(SIGNAL)

TMAP PIN 1 to SECM PIN 1 TMAP PIN 1 to SECM PIN 1 (GND)(GND)

TMAP PIN 3 to SECM PIN 18TMAP PIN 3 to SECM PIN 18

(XDCR +5VDC)(XDCR +5VDC)

To check the IAT sensor of theTo check the IAT sensor of the

TMAP disconnect the TMAPTMAP disconnect the TMAP
connector and measure the IATconnector and measure the IAT
resistanceresistance

*See the IAT table in Chapter 6.0*See the IAT table in Chapter 6.0

42 EST1Low42 EST1Low

Coil driver signal low orCoil driver signal low or

under-currentunder-current

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check coil driver wiring andCheck coil driver wiring and

connector for shortsconnector for shorts

SECM PIN 7(EST1) to COIL PIN SECM PIN 7(EST1) to COIL PIN AA

Verify GND on COIL PIN BVerify GND on COIL PIN B

Verify GND on COIL PIN CVerify GND on COIL PIN C

Verify GND on COIL PIN DVerify GND on COIL PIN D

Verify +12vdc on COIL PIN EVerify +12vdc on COIL PIN E

To check the Smart Coil internalTo check the Smart Coil internal

circuit disconnect the coil connectorcircuit disconnect the coil connector
and measure the resistance fromand measure the resistance from
pin to pinpin to pin

*See Smart Coil resistance check in*See Smart Coil resistance check in

Chapter 6.0Chapter 6.0

43 EST1High43 EST1High

Coil driver signal high orCoil driver signal high or

over-currentover-current

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check coil driver wiring for an openCheck coil driver wiring for an open

circuit or disconnected connectorcircuit or disconnected connector

  

Operation SectionOperation Section

Table a. MI-04 Diagnostic Fault Codes (Flash Codes)Table a. MI-04 Diagnostic Fault Codes (Flash Codes)

DFC DFC Probable Probable Fault Fault Action Action Corrective Corrective Action, Action, First First CheckCheck

53 BatterySensorInputLow53 BatterySensorInputLow

Battery voltage measured belowBattery voltage measured below

+8.0 VDC+8.0 VDC

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check battery voltageCheck battery voltage

Perform maintenance check onPerform maintenance check on

electrical connections to the batteryelectrical connections to the battery
and chassis groundand chassis ground
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   Check battery voltage duringCheck battery voltage during

starting and with the enginestarting and with the engine
running to verify chargingrunning to verify charging

system and alternator functionsystem and alternator function

   Measure battery power at theMeasure battery power at the

SECM with a multimeterSECM with a multimeter

54 BatterySensorInputHigh54 BatterySensorInputHigh

Battery voltage measured aboveBattery voltage measured above

+15.9 VDC+15.9 VDC

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check battery and charging systemCheck battery and charging system

voltagevoltage  

Check battery voltage duringCheck battery voltage during

starting and with the engine runningstarting and with the engine running

Check voltage regulator, alternatorCheck voltage regulator, alternator
and charging systemand charging system

Check battery and wiring forCheck battery and wiring for

overheating and damageoverheating and damage

Measure battery power at theMeasure battery power at the
SECM with a multimeterSECM with a multimeter

55 XDRPSensorInputLow55 XDRPSensorInputLow

+5VDC Transducer power+5VDC Transducer power

supplied by the SECM to thesupplied by the SECM to the
sensors is below +4.60VDCsensors is below +4.60VDC

(Expected faults when(Expected faults when
Transducer power is lostTransducer power is lost

CODES: 22, 24, 33, 62, 64, 66,CODES: 22, 24, 33, 62, 64, 66,

68 & 69) 68 & 69)   

Engine ShutdownEngine Shutdown Measure transducer power at theMeasure transducer power at the

TMAP connector with a multimeterTMAP connector with a multimeter

Verify transducer power at theVerify transducer power at the

SECM with a multimeterSECM with a multimeter

Verify transducer power at ETC withVerify transducer power at ETC with
a multimetera multimeter  

Verify transducer power to the footVerify transducer power to the foot

pedal with a multimeterpedal with a multimeter

  

Operation SectionOperation Section

Table a. MI-04 Diagnostic Fault Codes (Flash Codes)Table a. MI-04 Diagnostic Fault Codes (Flash Codes)

DFC DFC Probable Probable Fault Fault Action Action Corrective Corrective Action, Action, First First CheckCheck

56 XDRPSensorInputHigh56 XDRPSensorInputHigh

+5VDC Transducer power+5VDC Transducer power

supplied by the SECM to thesupplied by the SECM to the
sensors is above +5.20VDCsensors is above +5.20VDC

Engine ShutdownEngine Shutdown Measure transducer power at theMeasure transducer power at the

TMAP connector with a multimeterTMAP connector with a multimeter

Verify transducer power at theVerify transducer power at the
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SECM with a multimeterSECM with a multimeter

Verify transducer power at ETC withVerify transducer power at ETC with

a multimetera multimeter  

Verify transducer power to the footVerify transducer power to the foot
pedal with a multimeterpedal with a multimeter

57 57 Engine Engine OverSpeedOverSpeed

Engine RPM increased beyondEngine RPM increased beyond

maximum RPM set pointmaximum RPM set point

Engine ShutdownEngine Shutdown Usually associated with additionalUsually associated with additional

ETC faultsETC faults

   Check for ETC Sticking orCheck for ETC Sticking or

other ETC faultsother ETC faults

   Verify if the lift truck wasVerify if the lift truck was

motoremotored down a d down a steep gradesteep grade

61 Pedal1SensorInputLo61 Pedal1SensorInputLo

APP1 signal disconnected, openAPP1 signal disconnected, open

circuit or sensor malfunctioncircuit or sensor malfunction

(Expected faults when APP(Expected faults when APP

connector is unpluggedconnector is unplugged

CODES: 61 & 66) CODES: 61 & 66)   

MIN MIN Power Power Limit Limit Check Check foot foot pedal pedal connectorconnector

62 Pedal1SensorInputHi62 Pedal1SensorInputHi

APP1 sensor failure or shortedAPP1 sensor failure or shorted

circuitcircuit

MIN MIN Power Power limit limit Check Check foot foot pedal pedal connectorconnector

63 Pedal1SensorRangeLo63 Pedal1SensorRangeLo

APP1 potentiometer malfunction.APP1 potentiometer malfunction.

Improper APP1 reading may beImproper APP1 reading may be
due to dirt or oxidation on thedue to dirt or oxidation on the

sensor traces.sensor traces.

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check foot pedal connectorCheck foot pedal connector

64 Pedal1SensorRangeHi64 Pedal1SensorRangeHi

APP1 potentiometer malfunction.APP1 potentiometer malfunction.
Improper APP1 reading may beImproper APP1 reading may be

due to dirt or oxidation on thedue to dirt or oxidation on the
sensor tracessensor traces

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check foot pedal connectorCheck foot pedal connector

  

Operation SectionOperation Section

Table a. MI-04 Diagnostic Fault Codes (Flash Codes)Table a. MI-04 Diagnostic Fault Codes (Flash Codes)

DFC DFC Probable Probable Fault Fault Action Action Corrective Corrective Action, Action, First First CheckCheck

65 Pedal2SensorInputLo65 Pedal2SensorInputLo

APP2 sensor failure or shortedAPP2 sensor failure or shorted

circuitcircuit

MIN MIN power power Limit Limit Check Check foot foot pedal pedal connectorconnector
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66 Pedal2SensorInputHi66 Pedal2SensorInputHi

APP2 signal disconnected, openAPP2 signal disconnected, open
circuit or sensor malfunctioncircuit or sensor malfunction

(Expected faults when APP(Expected faults when APP
connector is unpluggedconnector is unplugged

CODES: 61 & 66) CODES: 61 & 66)   

MIN MIN power power Limit Limit Check Check foot foot pedal pedal connectorconnector

67 Pedal2SensorRangeLo67 Pedal2SensorRangeLo

APP2 potentiometer malfunction.APP2 potentiometer malfunction.

Improper APP2 reading may beImproper APP2 reading may be
due to dirt or oxidation on thedue to dirt or oxidation on the
sensor traces.sensor traces.

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check foot pedal connectorCheck foot pedal connector

68 Pedal2SensorRangeHi68 Pedal2SensorRangeHi

APP2 potentiometer malfunction.APP2 potentiometer malfunction.

Improper APP2 reading may beImproper APP2 reading may be
due to dirt or oxidation on thedue to dirt or oxidation on the

sensor traces.sensor traces.

Stored Fault CodeStored Fault Code

(MIL Only)(MIL Only)

Check foot pedal connectorCheck foot pedal connector

69 Pedal1ToPedal2Difference69 Pedal1ToPedal2Difference

Measured APP2 pedal positionMeasured APP2 pedal position
signal is different than APP1signal is different than APP1

signalsignal

MIN MIN power power Limit Limit Check Check foot foot pedal pedal connectorconnector

71 AFRTrimValveOutput71 AFRTrimValveOutput

FTV modulation driver signal faultFTV modulation driver signal fault

(G643E only)(G643E only)

Stored Fault CodeStored Fault Code

(MIL, Disable Adaptive(MIL, Disable Adaptive

learns)learns)

Check FTV for an open wire or FTVCheck FTV for an open wire or FTV

connector being disconnectedconnector being disconnected

  

Operation SectionOperation Section

Table a. MI-04 Diagnostic Fault Codes (Flash Codes)Table a. MI-04 Diagnostic Fault Codes (Flash Codes)

DFC DFC Probable Probable Fault Fault Action Action Corrective Corrective Action, Action, First First CheckCheck

72 AFRTrimValveLowerDC72 AFRTrimValveLowerDC

FTV duty cycle at lower (lean)FTV duty cycle at lower (lean)

limitlimit

(G643E only)(G643E only)

Stored Fault CodeStored Fault Code

(MIL, Disable Adaptive(MIL, Disable Adaptive

learns)learns)

Engine measured Air/Fuel ratio atEngine measured Air/Fuel ratio at

the O2 sensor is excessively lean.the O2 sensor is excessively lean.

If LP fuel in LP tank is not enough,If LP fuel in LP tank is not enough,

this fault code can be set. If LP tankthis fault code can be set. If LP tank
is frozen this fault code can be setis frozen this fault code can be set
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is frozen, this fault code can be set,is frozen, this fault code can be set,

too. It is not system trouble.too. It is not system trouble.

   Check for intake mCheck for intake manifold leaksanifold leaks

   Check balance line (vacuumCheck balance line (vacuum

hose) connection at thehose) connection at the
regulatorregulator

   Check N-CA55-500-TR mixerCheck N-CA55-500-TR mixer

for heavy end build-up andfor heavy end build-up and
operation (see mixer section)operation (see mixer section)

   Check N2001 secondary forCheck N2001 secondary for

operation or low primaryoperation or low primary
pressure (see N2001pressure (see N2001

Regulator section)Regulator section)

73 AFRTrimValveUpperDC73 AFRTrimValveUpperDC

FTV duty cycle at high (rich) limitFTV duty cycle at high (rich) limit

(Expected fault when FTV(Expected fault when FTV

connector is unplugged)connector is unplugged)

(G643E only)(G643E only)  

Stored Fault CodeStored Fault Code

(MIL, Disable Adaptive(MIL, Disable Adaptive

learns)learns)

Engine measured Air/Fuel ratio atEngine measured Air/Fuel ratio at

the O2 sensor is excessively richthe O2 sensor is excessively rich

Check FTV connector wiring for anCheck FTV connector wiring for an

open circuitopen circuit

   Check N-CA55-500-TR mixerCheck N-CA55-500-TR mixer

for heavy end build-up andfor heavy end build-up and
operation (see mixer section)operation (see mixer section)

   Check N2001 secondary forCheck N2001 secondary for

operation (see N2001operation (see N2001
Regulator section)Regulator section)

  

Operation SectionOperation Section

Table a. MI-04 Diagnostic Fault Codes (Flash Codes)Table a. MI-04 Diagnostic Fault Codes (Flash Codes)

DFC DFC Probable Probable Fault Fault Action Action Corrective Corrective Action, Action, First First CheckCheck

74 O2SensorSwitching74 O2SensorSwitching

O2 sensor is not switching acrossO2 sensor is not switching across

the reference AFR voltagethe reference AFR voltage

(G643E only)(G643E only)

Stored Fault CodeStored Fault Code

(MIL, Disable Adaptive(MIL, Disable Adaptive

learns)learns)

Note : If LP fuel in LP tank is notNote : If LP fuel in LP tank is not

enough, this fault code can be set.enough, this fault code can be set.
If LP tank is frozen, this fault codeIf LP tank is frozen, this fault code
can be set, too. It is not systemcan be set, too. It is not system

trouble.trouble.
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trouble.trouble.

Check the FTV for proper operationCheck the FTV for proper operation

   Check FTV Hose ConnectionsCheck FTV Hose Connections

77 OxygenSensorInputHigh77 OxygenSensorInputHigh

O2 sensor SECM driver signal isO2 sensor SECM driver signal is

shorted to powershorted to power

(G643E only)(G643E only)

Stored Fault CodeStored Fault Code

(MIL, Disable Adapts)(MIL, Disable Adapts)

Check if O2 sensor is shorted toCheck if O2 sensor is shorted to

+5VDC or Battery.+5VDC or Battery.

(AFRTrimValveLowerDC fault(AFRTrimValveLowerDC fault
should also occur should also occur ))

  

Operation SectionOperation Section

Advanced DiagnosticsAdvanced Diagnostics

(G643E Engine Only)(G643E Engine Only)

MI-07 systems are equipped with built-in faultMI-07 systems are equipped with built-in fault
diagnostics. Detected system faults can bediagnostics. Detected system faults can be
displayed by the Malfunction Indicator Lamp (MIL)displayed by the Malfunction Indicator Lamp (MIL)
as Diagnostic Fault Codes (DFC) or flash codes,as Diagnostic Fault Codes (DFC) or flash codes,
and viewed in detail with the use of the Service Tooland viewed in detail with the use of the Service Tool

Reading Diagnostic Fault CodesReading Diagnostic Fault Codes

All MI-07 fault codes are three-digit codes. When theAll MI-07 fault codes are three-digit codes. When the
fault codes are retrieved (displayed) the MIL willfault codes are retrieved (displayed) the MIL will
flash for each digit with a short pause (0.5 seconds)flash for each digit with a short pause (0.5 seconds)
between digits and a long pause (1.2 seconds)between digits and a long pause (1.2 seconds)
between fault codes. A code 12 is displayed at thebetween fault codes. A code 12 is displayed at the
end of the code listend of the code list
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and viewed in detail with the use of the Service Tooland viewed in detail with the use of the Service Tool
software. When the ignition key is turned on, the MILsoftware. When the ignition key is turned on, the MIL
will illuminate and remain on until the engine iswill illuminate and remain on until the engine is
started. Once the engine is started, the MIL lamp willstarted. Once the engine is started, the MIL lamp will

go out unless one or more fault conditions arego out unless one or more fault conditions arepresent. If a detected fault condition exists, the faultpresent. If a detected fault condition exists, the fault
or faults will be stored in the memory of the smallor faults will be stored in the memory of the small
engine control module (SECM). Once an active faultengine control module (SECM). Once an active fault
occurs the MIL will illuminate and remain ON. Thisoccurs the MIL will illuminate and remain ON. This
signals the operator that a fault has been detectedsignals the operator that a fault has been detected
by the SECM.by the SECM.

(1) Malfunction Indicator Lamp(MIL) for Engine control system(1) Malfunction Indicator Lamp(MIL) for Engine control system  

end of the code list.end of the code list.

EXAMPLE:EXAMPLE:   A codA code 461 e 461 (ETCSticking) (ETCSticking) has has beenbeen
detected and the engine has shut down and the MILdetected and the engine has shut down and the MIL
has remainedhas remained ONON. When the codes are displayed. When the codes are displayed
the MIL will flash four times (the MIL will flash four times (44), pause, then flash six), pause, then flash six
times (times (66), pause, then flash one time (), pause, then flash one time (11) This) This
identifies a four sixty one (identifies a four sixty one (461461), which is the), which is the
ETCSticking fault. If any additional faults wereETCSticking fault. If any additional faults were
stored, the SECM would again have a long pause,stored, the SECM would again have a long pause,
then display the next fault by flashing each digit.then display the next fault by flashing each digit.
Since no other faults were stored there will be a longSince no other faults were stored there will be a long
pause then one flash (pause then one flash (11), pause, then two flashes), pause, then two flashes
((22). This identifies a twelve, signifying the end of the). This identifies a twelve, signifying the end of the
fault list. This list will then repeat.fault list. This list will then repeat.

Displaying Fault Codes (DFC) fromDisplaying Fault Codes (DFC) from
SECM MemorySECM Memory

To enter code display mode you must turnTo enter code display mode you must turn OFFOFF the the
ignition key. Now turnignition key. Now turn ONON  the key but do not start  the key but do not start
the engine. As soon as you turn the key to the ONthe engine. As soon as you turn the key to the ON
position you must cycle the foot pedal by depressingposition you must cycle the foot pedal by depressing
it to the floor and then fully releasing the pedalit to the floor and then fully releasing the pedal
(pedal maneuver). You must fully cycle the foot(pedal maneuver). You must fully cycle the foot
pedal three (pedal three (33) times within five () times within five (55) seconds to) seconds to
enable the display codes feature of the SECM.enable the display codes feature of the SECM.
Simply turn the keySimply turn the key  OFFOFF  to exit display mode. The  to exit display mode. The
code list will continue to repeat until the key iscode list will continue to repeat until the key is

turnedturned OFFOFF..

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes)MI-07 Diagnostic Fault Codes (Flash Codes)

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

1212

NONENONE

Signifies the end of one passSignifies the end of one pass

through the fault listthrough the fault list

NONENONE
None, used as end of the fault listNone, used as end of the fault list

identificationidentification

Ch k ECT dCh k ECT d
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141141

(14)(14)

ECTRangeLowECTRangeLow

Coolant Sensor failure orCoolant Sensor failure or

shorted to GNDshorted to GND

TurnOnMilTurnOnMil

Check ECT sensor connector andCheck ECT sensor connector and

wiring for a short to GNDwiring for a short to GND

SECM (Signal) Pin B15 To ECT Pin 3SECM (Signal) Pin B15 To ECT Pin 3

SECM (Sensor GND) Pin B1 to ECTSECM (Sensor GND) Pin B1 to ECTPin 1Pin 1

SECM (System GND) Pin A16, B17SECM (System GND) Pin A16, B17

151151
(15)(15)

ECTRangeHighECTRangeHigh

Coolant sensor disconnectedCoolant sensor disconnected

or open circuitor open circuit

(1) TurnOnMil(1) TurnOnMil

(2) DelayedEngine(2) DelayedEngine

ShutdownShutdown

(3) CheckEngineLight(3) CheckEngineLight

Check if ECT sensor connector isCheck if ECT sensor connector is

disconnected or for an open ECT circuitdisconnected or for an open ECT circuit

SECM (Signal) Pin B15 to SECM (Signal) Pin B15 to ECT Pin 3ECT Pin 3

SECM (Sensor GND) Pin B1 toSECM (Sensor GND) Pin B1 to

ECT Pin 1ECT Pin 1

161161
(16)(16)

ECTOverTempFaultECTOverTempFault

Engine coolant temperatureEngine coolant temperature

is high. The sensor hasis high. The sensor has

measured an excessivemeasured an excessive
coolant temperature typicallycoolant temperature typically

due to the enginedue to the engine

overheating.overheating.

(1) TurnOnMil(1) TurnOnMil

(2) DelayedEngine(2) DelayedEngine

ShutdownShutdown

(3) CheckEngineLight(3) CheckEngineLight

Check coolant system for radiatorCheck coolant system for radiator

blockage, proper coolant level and forblockage, proper coolant level and for

leaks in the system.leaks in the system.

Possible ECT short to GND, checkPossible ECT short to GND, check

ECT signal wiringECT signal wiring

SECM (Signal) Pin B15 to SECM (Signal) Pin B15 to ECT Pin 3ECT Pin 3

SECM (Sensor GND) Pin B1 toSECM (Sensor GND) Pin B1 to

ECT Pin 1ECT Pin 1

SECM (System GND) Pin A16, B17SECM (System GND) Pin A16, B17

Check regulator for coolant leaksCheck regulator for coolant leaks

171171

ECT_IR_FaultECT_IR_Fault

Engine coolant temperatureEngine coolant temperature

not changing as expectednot changing as expected

NoneNone
Check for coolant system problems,Check for coolant system problems,

e.g. defective or stuck thermostate.g. defective or stuck thermostat

181181

FuelSelectConflictFuelSelectConflict

Conflict in fuel select signals,Conflict in fuel select signals,

normally set if both of thenormally set if both of the

fuel select signals arefuel select signals are

shorted to groundshorted to ground

TurnOnMilTurnOnMil

Check fuel select switch connection forCheck fuel select switch connection for

a short to GNDa short to GND

SECM (SIGNAL) Pin A12SECM (SIGNAL) Pin A12

SECM (SIGNAL) Pin A15SECM (SIGNAL) Pin A15

SECM (Sensor GND) Pin B1SECM (Sensor GND) Pin B1

193193

CrankEdgesFaultCrankEdgesFault

No crankshaft signal whenNo crankshaft signal when

engine is known to beengine is known to be

rotating, broken crankshaftrotating, broken crankshaft

sensor leads or defectivesensor leads or defective

crank sensorcrank sensor

NoneNone

Check Crankshaft sensor connectionsCheck Crankshaft sensor connections

SECM (SIGNAL) Pin B5 to CrankSECM (SIGNAL) Pin B5 to Crank

sensor Pin 3sensor Pin 3

SECM (Sensor GND) PIN B1 to CrankSECM (Sensor GND) PIN B1 to Crank

sensor Pin 2sensor Pin 2

Switched 12V to Crank sensor Pin 1Switched 12V to Crank sensor Pin 1

Check for defective Crank sensorCheck for defective Crank sensor

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’dMI-07 Diagnostic Fault Codes (Flash Codes) cont’d..

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION*ACTION*
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

194194

CrankSyncFaultCrankSyncFault

Loss of synchronization onLoss of synchronization on

the crankshaft sensor,the crankshaft sensor,

normally due to noise on thenormally due to noise on the NoneNone

Check Crankshaft sensor connectionsCheck Crankshaft sensor connections

SECM (SIGNAL) Pin B5 to CrankSECM (SIGNAL) Pin B5 to Crank

sensor Pin 3sensor Pin 3

SECM (Sensor GND) Pin B1 to CrankSECM (Sensor GND) Pin B1 to Crank
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normally due to noise on thenormally due to noise on the

signal or an intermittentsignal or an intermittent

connection on the crankshaftconnection on the crankshaft

sensorsensor

SECM (Sensor GND) Pin B1 to CrankSECM (Sensor GND) Pin B1 to Crank

sensor Pin 2sensor Pin 2

Switched 12V to Crank sensor Pin 1Switched 12V to Crank sensor Pin 1

Check for defective Crank sensorCheck for defective Crank sensor

221221
(22)(22)

TPS1RangeLowTPS1RangeLow

TPS1 sensor voltage out ofTPS1 sensor voltage out of

range low, normally set if therange low, normally set if the

TPS1 signal has shorted toTPS1 signal has shorted to

ground, circuit has opened orground, circuit has opened or

sensor has failedsensor has failed

TurnOnMilTurnOnMil

Check throttle connector connectionCheck throttle connector connection

and TPS1 sensor for an open ciand TPS1 sensor for an open circuit orrcuit or

short to GNDshort to GND

SECM Pin B23 (signal) to ETC Pin 6SECM Pin B23 (signal) to ETC Pin 6

SECM Pin B1 (sensor GND) toSECM Pin B1 (sensor GND) to

ETC Pin 2ETC Pin 2

SECM (system GND) Pin A16, B17SECM (system GND) Pin A16, B17

222222

TPS2RangeLowTPS2RangeLow

TPS2 sensor voltage out ofTPS2 sensor voltage out of

range low, normally set if therange low, normally set if the

TPS2 signal has shorted toTPS2 signal has shorted to

ground, circuit has opened orground, circuit has opened or

sensor has failedsensor has failed

TurnOnMilTurnOnMil

Check throttle connector connectionCheck throttle connector connection

and TPS2 sensor for an open ciand TPS2 sensor for an open circuit orrcuit or

short to GNDshort to GND

SECM Pin B4 (signal) to ETC Pin 5SECM Pin B4 (signal) to ETC Pin 5

SECM Pin B1 (sensor GND) toSECM Pin B1 (sensor GND) to

ETC Pin 2ETC Pin 2

SECM (system GND) Pin A16, B17SECM (system GND) Pin A16, B17

231231
(23)(23)

TPS1RangeHighTPS1RangeHigh

TPS1 sensor voltage out ofTPS1 sensor voltage out of

range high, normally set ifrange high, normally set if

the TPS1 signal has shortedthe TPS1 signal has shorted

to power or the ground forto power or the ground for

the sensor has openedthe sensor has opened

TurnOnMilTurnOnMil

Check throttle connector and TPS1Check throttle connector and TPS1

sensor wiring for a shorted circuitsensor wiring for a shorted circuit

SECM Pin B23 (signal) to ETC Pin 6SECM Pin B23 (signal) to ETC Pin 6

SECM Pin B1 (sensor GND) toSECM Pin B1 (sensor GND) to

ETC Pin 2ETC Pin 2

232232

TPS2RangeHighTPS2RangeHigh

TPS2 sensor voltage out ofTPS2 sensor voltage out of

range high, normally set ifrange high, normally set if

the TPS2 signal has shortedthe TPS2 signal has shorted

to power or the ground forto power or the ground for

the sensor has openedthe sensor has opened

TurnOnMilTurnOnMil

Check throttle connector and TPS1Check throttle connector and TPS1

sensor wiring for a shorted circuitsensor wiring for a shorted circuit

SECM Pin B4 (signal) to ETCSECM Pin B4 (signal) to ETC

Pin 5Pin 5

SECM pin B1 (sensor GND) toSECM pin B1 (sensor GND) to

ETC Pin 2ETC Pin 2

241241
(24)(24)  

TPS1AdaptLoMinTPS1AdaptLoMin

Learned closed throttle endLearned closed throttle end

of TPS1 sensor range lowerof TPS1 sensor range lower

than expectedthan expected

NoneNone

Check the throttle connector and pinsCheck the throttle connector and pins
for corrosion.for corrosion.

To check the TPS disconnect theTo check the TPS disconnect the

throttle connector and measure thethrottle connector and measure the

resistance from:resistance from:

TPS Pin 2 (GND) to Pin 6 (TPS1TPS Pin 2 (GND) to Pin 6 (TPS1

SIGNAL) (0.7SIGNAL) (0.7 ΩΩ ± 30%) ± 30%)

TPS Pin 3 (PWR) to Pin 6 (TPS1TPS Pin 3 (PWR) to Pin 6 (TPS1

SIGNAL) (1.4SIGNAL) (1.4 ΩΩ ± 30%) ± 30%)

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.

DFC DFC PROBABLPROBABLE E FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

TPS2AdaptLoMinTPS2AdaptLoMin

Learned closed throttle endLearned closed throttle end

Check the throttle connector and pinsCheck the throttle connector and pins

for corrosion.for corrosion.

To check the TPS disconnect To check the TPS disconnect thethe

throttle connector and measure thethrottle connector and measure the
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242242
Learned closed throttle endLearned closed throttle end

of TPS2 sensor range lowerof TPS2 sensor range lower

than expectedthan expected

NoneNone resistance from:resistance from:

TPS Pin 2 (GND) to Pin 5 (TPS2TPS Pin 2 (GND) to Pin 5 (TPS2

SIGNAL) (1.3KSIGNAL) (1.3K ΩΩ ± 30%) ± 30%)

TPS PIN 3 (PWR) to PIN 5 TPS PIN 3 (PWR) to PIN 5 (TPS2(TPS2

SIGNAL) (0.6KSIGNAL) (0.6K ΩΩ ± 30%) ± 30%)

251251
(25)(25)  

TPS1AdaptHiMaxTPS1AdaptHiMax

Learned WOT end of TPS1Learned WOT end of TPS1

sensor range higher thansensor range higher than

expectedexpected

NoneNone
N/AN/A

252252

TPS2AdaptHiMaxTPS2AdaptHiMax

Learned WOT end of TPS2Learned WOT end of TPS2

sensor range higher thansensor range higher than

expectedexpected

NoneNone
N/AN/A

271271

TPS1AdaptHiMinTPS1AdaptHiMin

Learned WOT end of TPS1Learned WOT end of TPS1

sensor range lower thansensor range lower than

expectedexpected

NoneNone
N/AN/A

272272

TPS2AdaptHiMinTPS2AdaptHiMin

Learned WOT end of TPS2Learned WOT end of TPS2

sensor range lower thansensor range lower than

expectedexpected

NoneNone
N/AN/A

281281

TPS1AdaptLoMaxTPS1AdaptLoMax

Learned closed throttle endLearned closed throttle end

of TPS1 sensor range higherof TPS1 sensor range higher

than expectedthan expected

NoneNone
N/AN/A

282282

TPS2AdaptLoMaxTPS2AdaptLoMax

Learned closed throttle endLearned closed throttle end

of TPS2 sensor range higherof TPS2 sensor range higher

than expectedthan expected

NoneNone
N/AN/A

291291

TPS_Sensors_ConflictTPS_Sensors_Conflict
TPS sensors differ by moreTPS sensors differ by more

than expected amountthan expected amount

NOTE: The TPS is not aNOTE: The TPS is not a

serviceable item and canserviceable item and can

only be repaired byonly be repaired by

replacing the DV-EVreplacing the DV-EV

throttle assembly throttle assembly ..

(1) TurnOnMil(1) TurnOnMil

(2) Engine Shutdown(2) Engine Shutdown
Perform checks for DFCs 241 & 242Perform checks for DFCs 241 & 242

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

MAPTimeRangeLowMAPTimeRangeLow

Check TMAP connector and MAPCheck TMAP connector and MAP

signal wiring for an open circuitsignal wiring for an open circuit

TMAP Pin 4 to SECM Pin B18 (signal)TMAP Pin 4 to SECM Pin B18 (signal)

TMAP Pin 1 to SECM Pin B1TMAP Pin 1 to SECM Pin B1
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331331

(33)(33)

Manifold Absolute PressureManifold Absolute Pressure

sensor input is low, normallysensor input is low, normally

set if the TMAP pressureset if the TMAP pressure

signal wire has beensignal wire has been

disconnected or shorted todisconnected or shorted to

ground or the circuit hasground or the circuit has

opened to the SECMopened to the SECM

NoneNone

(sensor GND)(sensor GND)

TMAP Pin 3 to SECM Pin B24TMAP Pin 3 to SECM Pin B24

(XDRP +5 Vdc)(XDRP +5 Vdc)

Check the MAP sensor byCheck the MAP sensor by

disconnecting the TMAP connector anddisconnecting the TMAP connector and

measuring at the sensormeasuring at the sensor

TMAP Pin 1(GND) to Pin 4 (pressureTMAP Pin 1(GND) to Pin 4 (pressure

signal KPA) (2.4ksignal KPA) (2.4kΩΩ - 8.2k - 8.2kΩΩ))

TMAP Pin 3 (power) to Pin 4 (pressureTMAP Pin 3 (power) to Pin 4 (pressure

signal KPA) (3.4ksignal KPA) (3.4kΩΩ - 8.2k - 8.2kΩΩ))

332332

MAPRangeLowMAPRangeLow

Manifold Absolute PressureManifold Absolute Pressure

sensor input is low, normallysensor input is low, normally

set if the TMAP pressureset if the TMAP pressure
signal wire has beensignal wire has been

disconnected or shorted todisconnected or shorted to

ground or the circuit hasground or the circuit has

opened to the SECMopened to the SECM

(1) TurnOnMil(1) TurnOnMil(2) CutThrottle(2) CutThrottle

Check TMAP connector and MAPCheck TMAP connector and MAP

signal wiring for an open circuitsignal wiring for an open circuit

TMAP Pin 4 to SECM Pin B18 (signal)TMAP Pin 4 to SECM Pin B18 (signal)

TMAP Pin 1 to SECM Pin B1TMAP Pin 1 to SECM Pin B1

(sensor GND)(sensor GND)

TMAP Pin 3 to SECM Pin B24TMAP Pin 3 to SECM Pin B24

(XDRP +5 Vdc)(XDRP +5 Vdc)
Check the MAP sensor byCheck the MAP sensor by

disconnecting the TMAP connector anddisconnecting the TMAP connector and

measuring at the sensor:measuring at the sensor:

TMAP Pin 1(GND) to Pin 4 (pressureTMAP Pin 1(GND) to Pin 4 (pressure

signal KPA) (2.4ksignal KPA) (2.4kΩΩ - 8.2k - 8.2kΩΩ))

TMAP Pin 3 (power) to Pin 4 (pressureTMAP Pin 3 (power) to Pin 4 (pressure

signal KPA) (3.4ksignal KPA) (3.4kΩΩ - 8.2k - 8.2kΩΩ))

341341
(34)(34)  

MAPTimeRangeHighMAPTimeRangeHigh

Manifold Absolute PressureManifold Absolute Pressure

Sensor Input is High,Sensor Input is High,

normally set if the TMAPnormally set if the TMAP

pressure signal wire haspressure signal wire has

become shorted to power,become shorted to power,

shorted to the IAT signal, theshorted to the IAT signal, the

TMAP has failed or theTMAP has failed or the

SECM has failed.SECM has failed.

NoneNone

Check TMAP connector and MAPCheck TMAP connector and MAP

signal wiring for a shorted circuitsignal wiring for a shorted circuit

TMAP Pin 4 to SECM Pin B18 (signal)TMAP Pin 4 to SECM Pin B18 (signal)

TMAP Pin 1 to SECM Pin B1TMAP Pin 1 to SECM Pin B1

(sensor GND)(sensor GND)

TMAP Pin 3 to SECM Pin B24TMAP Pin 3 to SECM Pin B24

(XDRP +5 Vdc)(XDRP +5 Vdc)

Check the MAP sensor byCheck the MAP sensor by

disconnecting the TMAP connector anddisconnecting the TMAP connector and

measuring at the sensormeasuring at the sensor

TMAP Pin 1(GND) to Pin 4 (pressureTMAP Pin 1(GND) to Pin 4 (pressure

signal KPA) (2.4ksignal KPA) (2.4kΩΩ - 8.2k - 8.2kΩΩ))

TMAP Pin 3 (power) to Pin 4 (pressureTMAP Pin 3 (power) to Pin 4 (pressure

signal KPA) (3.4ksignal KPA) (3.4kΩΩ - 8.2k - 8.2kΩΩ))

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

MAPRangeHighMAPRangeHigh

Manifold Absolute PressureManifold Absolute Pressure

Sensor Input is High,Sensor Input is High,

normally set if the TMAPnormally set if the TMAP

pressure signal wire haspressure signal wire has

Check TMAP connector and MAPCheck TMAP connector and MAP

signal wiring for a shorted circuitsignal wiring for a shorted circuit

TMAP Pin 4 to SECM Pin TMAP Pin 4 to SECM Pin B18 (signal)B18 (signal)

TMAP Pin 1 to SECM Pin B1TMAP Pin 1 to SECM Pin B1

(sensor GND)(sensor GND)
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342342

pressure signal wire haspressure signal wire has

become shorted to power,become shorted to power,

shorted to the IAT signal, theshorted to the IAT signal, the

TMAP has failed or theTMAP has failed or the

SECM has failedSECM has failed

(1) TurnOnMil(1) TurnOnMil
(2) CutThrottle(2) CutThrottle

(sensor GND)(sensor GND)

TMAP Pin 3 to SECM Pin TMAP Pin 3 to SECM Pin B24B24

(XDRP +5 Vdc)(XDRP +5 Vdc)

Check the MAP sensor byCheck the MAP sensor by

disconnecting the TMAP connectordisconnecting the TMAP connector

and measuring at the sensor:and measuring at the sensor:

TMAP Pin 1(GND) to Pin 4 (pTMAP Pin 1(GND) to Pin 4 (pressureressure

signal KPA) (2.4ksignal KPA) (2.4kΩΩ - 8.2k - 8.2kΩΩ))

TMAP Pin 3 (power) to Pin 4 (pressureTMAP Pin 3 (power) to Pin 4 (pressure

signal KPA) (3.4ksignal KPA) (3.4kΩΩ - 8.2k - 8.2kΩΩ))

351351

MAP_IR_HIMAP_IR_HI

MAP sensor indicates higherMAP sensor indicates higher

pressure than expectedpressure than expected

NoneNone

Check for vacuum leaks. Check thatCheck for vacuum leaks. Check that

TMAP sensor is mounted properly.TMAP sensor is mounted properly.

Possible defective TMAP Possible defective TMAP sensor.sensor.

352352

MAP_IR_LOMAP_IR_LO

MAP sensor indicates lowerMAP sensor indicates lower

pressure than expectedpressure than expected

NoneNone Possible defective TMAP Possible defective TMAP sensor.sensor.

353353

MAP_STICKINGMAP_STICKING

MAP sensor not changing asMAP sensor not changing as

expectedexpected

NoneNone

Check that TMAP sensor is Check that TMAP sensor is mountedmounted

properly. Possible defective TMAPproperly. Possible defective TMAP

sensor.sensor.

371371
(37)(37)  

IATRangeLowIATRangeLow

Intake Air TemperatureIntake Air Temperature

Sensor Input is Low normallySensor Input is Low normally

set if the IAT temperatureset if the IAT temperature

sensor wire has shorted tosensor wire has shorted to

chassis ground or the chassis ground or the sensorsensor

has failed.has failed.

TurnOnMilTurnOnMil

Check TMAP connector and IAT signalCheck TMAP connector and IAT signal

wiring for a shorted circuitwiring for a shorted circuit

TMAP Pin 2 to SECM Pin TMAP Pin 2 to SECM Pin B12 (signal)B12 (signal)

TMAP Pin 1 to SECM Pin B1TMAP Pin 1 to SECM Pin B1

(sensor GND)(sensor GND)

To check the IAT sensor of the TMTo check the IAT sensor of the TMAPAP

disconnect the TMAP connector anddisconnect the TMAP connector and

measure the IAT resistancemeasure the IAT resistance

Resistance is approx 2400 ohms atResistance is approx 2400 ohms at

room temperature.room temperature.

381381
(38)(38)  

IATRangeHighIATRangeHigh

Intake Air TemperatureIntake Air Temperature

Sensor Input is HighSensor Input is High
normally set if the IATnormally set if the IAT

temperature sensor wire hastemperature sensor wire has

been disconnected or thebeen disconnected or the

circuit has opened to thecircuit has opened to the

SECM.SECM.

TurnOnMilTurnOnMil

Check TMAP connector and IAT signalCheck TMAP connector and IAT signal

wiring for a shorted circuitwiring for a shorted circuit

TMAP Pin 2 to SECM Pin TMAP Pin 2 to SECM Pin B12 (signal)B12 (signal)

TMAP Pin 1 to SECM Pin B1TMAP Pin 1 to SECM Pin B1
(sensor GND)(sensor GND)

To check the IAT sensor of the TMTo check the IAT sensor of the TMAPAP

disconnect the TMAP connector anddisconnect the TMAP connector and

measure the IAT resistancemeasure the IAT resistance

Resistance is approx 2400 ohms atResistance is approx 2400 ohms at

room temperature.room temperature.

391391

IAT_IR_FaultIAT_IR_Fault

Intake Air Temperature notIntake Air Temperature not

changing as expectedchanging as expected

NoneNone

Check connections to TMAP sensor.Check connections to TMAP sensor.

Check that TMAP sensor is properlyCheck that TMAP sensor is properly

mounted to manifold.mounted to manifold.

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’dMI-07 Diagnostic Fault Codes (Flash Codes) cont’d..

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

EST1_OpenEST1_Open

EST1 output open possiblyEST1 output open possibly

Check coil driver wirinCheck coil driver wiring and connectorg and connector

for open circuitfor open circuit

SECM Pin A9 (EST1) to OEM ignitionSECM Pin A9 (EST1) to OEM ignition

system. See application note.system. See application note.

Verify GND on ignition module Pin AVerify GND on ignition module Pin A
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421421
EST1 output open, possiblyEST1 output open, possibly

open EST1 signal oropen EST1 signal or

defective spark moduledefective spark module

TurnOnMilTurnOnMil
Verify GND on ignition module Pin AVerify GND on ignition module Pin A

(of both connectors)(of both connectors)

Verify +12 Vdc on ignition module PinVerify +12 Vdc on ignition module Pin

B (of both connectors)B (of both connectors)

Refer to application manual for specificRefer to application manual for specific

engine details.engine details.

431431

EST1_ShortEST1_Short

EST1 output shorted high orEST1 output shorted high or

low, EST1 signal shorted tolow, EST1 signal shorted to

ground or power or defectiveground or power or defective

spark modulespark module

TurnOnMilTurnOnMil

Check coil driver wirinCheck coil driver wiring and connectorg and connector

for shortsfor shorts

SECM Pin A9 (EST1) to ignitionSECM Pin A9 (EST1) to ignition

module Pin D (4-pin connector)module Pin D (4-pin connector)

Verify GND on ignition module Pin AVerify GND on ignition module Pin A

(of both connectors)(of both connectors)

Verify +12 Vdc on ignition module PinVerify +12 Vdc on ignition module Pin

B (of both connectors)B (of both connectors)

Refer to application manual for specificRefer to application manual for specific

engine details.engine details.

461461
(26)(26)

ETC_StickingETC_Sticking

Electronic Throttle Control isElectronic Throttle Control is

sticking. This can occur if tsticking. This can occur if thehe
throttle plate (butterfly valve)throttle plate (butterfly valve)

inside the throttle bore isinside the throttle bore is

sticking. The plate stickingsticking. The plate sticking

can be due to some type ofcan be due to some type of

obstruction, a loose throttleobstruction, a loose throttle

plate, or worn componentsplate, or worn components

shaft bearings.shaft bearings.

NOTE:NOTE: The throttleThe throttle

assembly is not aassembly is not a

serviceable item and canserviceable item and can

only be repaired byonly be repaired by

replacing the DV-EVreplacing the DV-EV

throttle assembly throttle assembly ..  

(1) TurnOnMil(1) TurnOnMil

(2) EngineShutdown(2) EngineShutdown

(3) CutThrottle(3) CutThrottle

Check for debris or obstructions insideCheck for debris or obstructions inside

the throttle bodythe throttle body

Perform the throttle test using thePerform the throttle test using the
Service Tool and re-check for faultService Tool and re-check for fault

Check throttle-plate shaft for bearingCheck throttle-plate shaft for bearing

wearwear

Check the ETC driver wiring for anCheck the ETC driver wiring for an

open circuitopen circuit

SECM Pin A17 to ETC + Pin 1SECM Pin A17 to ETC + Pin 1

SECM Pin A18 to ETC - Pin 4SECM Pin A18 to ETC - Pin 4

Check the ETC internal motor drive byCheck the ETC internal motor drive by

disconnecting the throttle connectordisconnecting the throttle connector

and measuring the motor driveand measuring the motor drive

resistance at the throttleresistance at the throttle

TPS Pin 1 (+DRIVER) toTPS Pin 1 (+DRIVER) to

Pin 4 (-DRIVER) ~3.0-4.0Pin 4 (-DRIVER) ~3.0-4.0ΩΩ  

471471

ETC_Open_FaultETC_Open_Fault

Electronic Throttle ControlElectronic Throttle Control

Driver has failed, normallyDriver has failed, normally

set if either of the ETC driverset if either of the ETC driver

signals have opened orsignals have opened or

become disconnected,become disconnected,

electronic throttle or SECM iselectronic throttle or SECM is

defective.defective.

NoneNone

Check the ETC driver wiring for anCheck the ETC driver wiring for an
open circuitopen circuit

SECM Pin A17 to ETC + Pin 1SECM Pin A17 to ETC + Pin 1

SECM Pin A18 to ETC - Pin 4SECM Pin A18 to ETC - Pin 4

Check the ETC internal motor drive byCheck the ETC internal motor drive by

disconnecting the throttle connectordisconnecting the throttle connector

and measuring the motor driveand measuring the motor drive

resistance at the throttleresistance at the throttle

TPS Pin 1 (+DRIVER) toTPS Pin 1 (+DRIVER) to

Pin 4 (-DRIVER) ~3.0-4.0Pin 4 (-DRIVER) ~3.0-4.0ΩΩ  

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’dMI-07 Diagnostic Fault Codes (Flash Codes) cont’d..  

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

ETCSpringTestETCSpringTest

Electronic Throttle ControlElectronic Throttle Control

Spring Return Test hasSpring Return Test has

failed. The SECM willfailed. The SECM will

perform a safety test of theperform a safety test of the
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481481
(28)(28)  

perform a safety test of theperform a safety test of the

throttle return springthrottle return spring

following engine shutdown. Iffollowing engine shutdown. If

this spring has become weakthis spring has become weak

the throttle will fail the testthe throttle will fail the test

and set the fault.and set the fault.

NOTE:NOTE: The throttleThe throttle

assembly is not aassembly is not a

serviceable item and canserviceable item and can

only be repaired byonly be repaired by

replacing the DV-EVreplacing the DV-EV

throttle assembly throttle assembly ..

(1) TurnOnMil(1) TurnOnMil

(2) EngineShutdown(2) EngineShutdown
Perform throttle spring test by cyclingPerform throttle spring test by cycling

the ignition key and re-check for faultthe ignition key and re-check for fault

491491

(29)(29)  

HbridgeFault_ETCHbridgeFault_ETC

Electronic Throttle ControlElectronic Throttle Control

Driver has failed.Driver has failed.

Indeterminate fault onIndeterminate fault on

Hbridge driver for electronicHbridge driver for electronicthrottle control. Possiblythrottle control. Possibly

either ETC+ or ETC- drivereither ETC+ or ETC- driver

signals have been shorted tosignals have been shorted to

groundground

TurnOnMilTurnOnMil

Check ETC driver wiring for a shortedCheck ETC driver wiring for a shorted

circuitcircuit

SECM Pin A17 to ETC + PiSECM Pin A17 to ETC + Pin 1n 1

SECM Pin A18 to ETC - Pin 4SECM Pin A18 to ETC - Pin 4

Perform the throttle test using thePerform the throttle test using the

Service Tool and re-check for faultService Tool and re-check for fault

Check the ETC internal motor drive byCheck the ETC internal motor drive by
disconnecting the throttle connectordisconnecting the throttle connector

and measuring the motor driveand measuring the motor drive

resistance at the throttleresistance at the throttle

TPS Pin 1 (+DRIVER) toTPS Pin 1 (+DRIVER) to

Pin 4 (-DRIVER) ~3.0-4.0Pin 4 (-DRIVER) ~3.0-4.0ΩΩ  

521521
(52)(52)  

LowOilPressureFaultLowOilPressureFault

Low engine oil pressureLow engine oil pressure

(1) TurnOnMil(1) TurnOnMil

(2) DelayedEngine(2) DelayedEngine

ShutdownShutdown

(3) CheckEngine Light(3) CheckEngine Light

Check engine oil levelCheck engine oil level

Check electrical connection to the oilCheck electrical connection to the oil

pressure switchpressure switch

SECM Pin B9 to Oil PressSECM Pin B9 to Oil Pressure Switchure Switch

531531
(53)(53)  

SysVoltRangeLowSysVoltRangeLow

System voltage too lowSystem voltage too low
TurnOnMilTurnOnMil

Check battery voltageCheck battery voltage

Perform maintenance check onPerform maintenance check on

electrical connections to the batteryelectrical connections to the battery

and chassis groundand chassis ground

Check battery voltage during startingCheck battery voltage during starting
and with the engine running to verifyand with the engine running to verify

charging system and alternatorcharging system and alternator

functionfunction

Measure battery power at SECM with aMeasure battery power at SECM with a

multimeter (with key on)multimeter (with key on)

SECM Pin A23 (DRVP) toSECM Pin A23 (DRVP) to

SECM Pin A16 (DRVG)SECM Pin A16 (DRVG)

SECM Pin A23 (DRVP) toSECM Pin A23 (DRVP) to

SECM Pin B17 (DRVG)SECM Pin B17 (DRVG)

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

Check battery and charging systemCheck battery and charging system

voltagevoltage

Check battery voltage during startingCheck battery voltage during starting

and with the engine runningand with the engine running

Check voltage regulator, alternator,Check voltage regulator, alternator,
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541541
(54)(54)  

SysVoltRangeHighSysVoltRangeHigh

System voltage too highSystem voltage too high
TurnOnMilTurnOnMil

g gg g

and charging systemand charging system

Check battery and wiring forCheck battery and wiring for

overheating and damageoverheating and damage

Measure battery power at SECM with aMeasure battery power at SECM with a

multimeter (with key on)multimeter (with key on)

SECM Pin A23 (DRVP) toSECM Pin A23 (DRVP) to

SECM Pin A16 (DRVG)SECM Pin A16 (DRVG)

SECM Pin A23 (DRVP) toSECM Pin A23 (DRVP) to

SECM Pin B17 (DRVG)SECM Pin B17 (DRVG)

551551
(55)(55)  

SensVoltRangeLowSensVoltRangeLow

Sensor reference voltageSensor reference voltage

XDRP too lowXDRP too low

(1) TurnOnMil(1) TurnOnMil

(2) EngineShutdown(2) EngineShutdown

Measure transducer power at theMeasure transducer power at the

TMAP connector with a multimeterTMAP connector with a multimeter

TMAP Pin 3 XDRP +5 Vdc to TMAPTMAP Pin 3 XDRP +5 Vdc to TMAP

Pin 1 XDRG GNDPin 1 XDRG GND

Verify transducer power at the SECMVerify transducer power at the SECM

with a multimeterwith a multimeter

SECM Pin B24 +5 Vdc to SECM PinSECM Pin B24 +5 Vdc to SECM Pin

B1 XDRG GNDB1 XDRG GND

Verify transducer power at ETC with aVerify transducer power at ETC with a
multimetermultimeter

ETC Pin 3 XDRP PWR to ETETC Pin 3 XDRP PWR to ETC Pin 2C Pin 2

XDRG GNDXDRG GND

Verify transducer power to the footVerify transducer power to the foot

pedal with a multimeter.pedal with a multimeter.

561561
(56)(56)  

SensVoltRangeHighSensVoltRangeHigh

Sensor reference voltageSensor reference voltage

XDRP too highXDRP too high

(1) TurnOnMil(1) TurnOnMil

(2) EngineShutdown(2) EngineShutdown

Measure transducer power at theMeasure transducer power at the

TMAP connector with a multimeterTMAP connector with a multimeter

TMAP Pin 3 XDRP +5 Vdc to TMAPTMAP Pin 3 XDRP +5 Vdc to TMAP

Pin 1 XDRG GNDPin 1 XDRG GND

Verify transducer power at the SECMVerify transducer power at the SECM

with a multimeterwith a multimeter

SECM Pin B24 +5 Vdc to SECM PinSECM Pin B24 +5 Vdc to SECM Pin

B1 XDRG GNDB1 XDRG GND

Verify transducer power at ETC with aVerify transducer power at ETC with amultimetermultimeter

ETC Pin 3 XDRP PWR to ETETC Pin 3 XDRP PWR to ETC Pin 2C Pin 2

XDRG GNDXDRG GND

Verify transducer power to the footVerify transducer power to the foot

pedal with a multimeter.pedal with a multimeter.

571571
(57)(57)  

HardOverspeedHardOverspeed

Engine speed has exceededEngine speed has exceeded

the third level (3 of 3) ofthe third level (3 of 3) of

overspeed protectionoverspeed protection

(1) TurnOnMil(1) TurnOnMil

(2) HardRevLimit(2) HardRevLimit

Usually associated with additional ETCUsually associated with additional ETC

faultsfaults

Check for ETC Sticking or other ETCCheck for ETC Sticking or other ETC

faultsfaults

Verify if the lift truck was motored downVerify if the lift truck was motored down

a steep gradea steep grade

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

572572

MediumOverspeedMediumOverspeed
Engine speed has exceededEngine speed has exceeded
the second level (2 of 3) ofthe second level (2 of 3) of
overspeed protectionoverspeed protection

(1) TurnOnMil(1) TurnOnMil

(2) MediumRevLimit(2) MediumRevLimit

Usually associated with additional ETCUsually associated with additional ETC
faultsfaults
Check for ETC Sticking or other ETCCheck for ETC Sticking or other ETC
faultsfaults
Verify if the lift truck was motored downVerify if the lift truck was motored down

a steep gradea steep grade
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a steep gradea steep grade

573573

SoftOverspeedSoftOverspeed

Engine speed has exceededEngine speed has exceeded
the first level (1 of 3) ofthe first level (1 of 3) of
overspeed protectionoverspeed protection

(1) TurnOnMil(1) TurnOnMil

(2) SoftRevLimit(2) SoftRevLimit

Usually associated with additional ETCUsually associated with additional ETC
faultsfaults

Check for ETC Sticking or other ETCCheck for ETC Sticking or other ETC
faultsfaults
Verify if the lift truck was motored downVerify if the lift truck was motored down

a steep gradea steep grade

611611
(61)(61)  

APP1RangeLowAPP1RangeLow
APP1 sensor voltage out ofAPP1 sensor voltage out of
range low, normally set if therange low, normally set if the
APP1 signal has shorted toAPP1 signal has shorted to

ground, circuit has opened orground, circuit has opened or
sensor has failedsensor has failed

(1) TurnOnMil(1) TurnOnMil
(2) CheckEngine Light(2) CheckEngine Light

Check foot pedal connectorCheck foot pedal connector
Check APP1 signal at SECM PIN B7Check APP1 signal at SECM PIN B7

612612
(65)(65)  

APP2RangeLowAPP2RangeLow
APP2 sensor voltage out ofAPP2 sensor voltage out of
range low, normally set if therange low, normally set if the
APP2 signal has shorted toAPP2 signal has shorted to
ground, circuit has opened orground, circuit has opened or

sensor has failedsensor has failed

TurnOnMilTurnOnMil
Check foot pedal connectorCheck foot pedal connector
Check APP2 signal at SECM PIN B16Check APP2 signal at SECM PIN B16

621621
(62)(62)  

APP1RangeHighAPP1RangeHigh
APP1 sensor voltage out ofAPP1 sensor voltage out of

range high, normally set ifrange high, normally set if
the APP1 signal has shortedthe APP1 signal has shorted
to power or the ground forto power or the ground for

the sensor has openedthe sensor has opened

1) TurnOnMil1) TurnOnMil
(2) CheckEngine Light(2) CheckEngine Light

Check foot pedal connectorCheck foot pedal connector
Check APP1 signal at SECM PIN B7Check APP1 signal at SECM PIN B7

622622
(66)(66)  

APP2RangeHighAPP2RangeHigh
APP2 sensor voltage out ofAPP2 sensor voltage out of
range high, normally set ifrange high, normally set if
the APP2 signal has shortedthe APP2 signal has shorted

to power or the ground forto power or the ground for
the sensor has openedthe sensor has opened

TurnOnMilTurnOnMil
Check foot pedal connectorCheck foot pedal connector
Check APP2 signal at SECM PIN B16Check APP2 signal at SECM PIN B16

631631
(63)(63)  

APP1AdaptLoMinAPP1AdaptLoMin

Learned idle end of APP1Learned idle end of APP1
sensor range lower thansensor range lower than

expectedexpected

NoneNone

Check APP connector and pins Check APP connector and pins forfor
corrosioncorrosion
Cycle the pedal several times andCycle the pedal several times and

check APP1 signal at SECM check APP1 signal at SECM Pin B7Pin B7

632632
(67)(67)  

APP2AdaptLoMinAPP2AdaptLoMin
Learned idle end of APP2Learned idle end of APP2
sensor range lower thansensor range lower than
expectedexpected

NoneNone

Check APP connector and pins Check APP connector and pins forfor
corrosioncorrosion
Cycle the pedal several times andCycle the pedal several times and
check APP2 signal at SECM Pin Bcheck APP2 signal at SECM Pin B1616

641641
(64)(64)  

APP1AdaptHiMaxAPP1AdaptHiMax
Learned full pedal end ofLearned full pedal end of
APP1 sensor range higherAPP1 sensor range higher
than expectedthan expected

None N/ANone N/A

642642
(68)(68)  

APP2AdaptHiMaxAPP2AdaptHiMax

Learned full pedal end ofLearned full pedal end of
APP2 sensor range higherAPP2 sensor range higher
than expectedthan expected

None N/ANone N/A

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’dMI-07 Diagnostic Fault Codes (Flash Codes) cont’d..

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

651651

APP1AdaptHiMinAPP1AdaptHiMin

Learned full pedal end ofLearned full pedal end of

APP1 sensor range lowerAPP1 sensor range lower

than expectedthan expected

None N/ANone N/A

APP2Ad tHiMiAPP2Ad tHiMi
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652652

APP2AdaptHiMinAPP2AdaptHiMin

Learned full pedal end ofLearned full pedal end of

APP2 sensor range lowerAPP2 sensor range lower

than expectedthan expected

None N/ANone N/A

661661

APP1AdaptLoMaxAPP1AdaptLoMax

Learned idle end oLearned idle end of APP1f APP1

sensor range higher thansensor range higher than

expectedexpected

None N/ANone N/A

662662

APP2AdaptLoMaxAPP2AdaptLoMax

Learned idle end oLearned idle end of APP2f APP2

sensor range higher thansensor range higher than

expectedexpected

None N/ANone N/A

691691
(69)(69)

APP_Sensors_ConflictAPP_Sensors_Conflict

APP position sensors do noAPP position sensors do no

not track well, intermittentnot track well, intermittent

connections to APP orconnections to APP or
defective pedal assemblydefective pedal assembly

1) TurnOnMil1) TurnOnMil

(2) Level1PowerLimit(2) Level1PowerLimit

Check APP connector and pins Check APP connector and pins forfor

corrosioncorrosion

Cycle the pedal several times andCycle the pedal several times and

check APP1 signal at SECM check APP1 signal at SECM Pin B7Pin B7

Cycle the pedal several times andCycle the pedal several times and

check APP2 signal at SECM Pin Bcheck APP2 signal at SECM Pin B1616

711711
(71)(71)

LSDFault_Dither1LSDFault_Dither1

Dither Valve 1 Fault, signalDither Valve 1 Fault, signal

has opened or shorted tohas opened or shorted to

ground or power or defectiveground or power or defective

dither 1 valvedither 1 valve

TurnOnMilTurnOnMil

Check FTV1 for an open wire or FTVCheck FTV1 for an open wire or FTV

connector being disconnectedconnector being disconnected

FTV1 Pin 1 (signal) to SECM Pin A1FTV1 Pin 1 (signal) to SECM Pin A1

FTV1 Pin 2 (power) to SECM (DRVP)FTV1 Pin 2 (power) to SECM (DRVP)

Pin A23Pin A23

Check FTV1 for an open coil byCheck FTV1 for an open coil by

disconnecting the FTV connector anddisconnecting the FTV connector and

measuring the resistance (~26measuring the resistance (~26ΩΩ ± 2 ± 2ΩΩ ) )

712712

LSDFault_Dither2LSDFault_Dither2

Dither Valve 2 Fault, signalDither Valve 2 Fault, signal
has opened or shorted tohas opened or shorted to

ground or power or defectiveground or power or defective

dither 2 valvedither 2 valve

TurnOnMilTurnOnMil

Check FTV1 for an open wire or FTVCheck FTV1 for an open wire or FTV

connector being disconnected or signalconnector being disconnected or signal

shorted to GNDshorted to GND

FTV2 Pin 1 (signal) to SECM Pin A2FTV2 Pin 1 (signal) to SECM Pin A2
FTV2 Pin 2 (power) to SECM (DRVP)FTV2 Pin 2 (power) to SECM (DRVP)

Pin A23Pin A23

Check FTV1 for an open coil byCheck FTV1 for an open coil by

disconnecting the FTV connector anddisconnecting the FTV connector and

measuring the resistance (~26measuring the resistance (~26ΩΩ ± 2 ± 2ΩΩ ) )

714714

LSDFault_CheckEngineLSDFault_CheckEngine

Check Engine Lamp Fault,Check Engine Lamp Fault,

signal has opened or shortedsignal has opened or shorted

to ground or power orto ground or power or

defective check engine lampdefective check engine lamp

NoneNone
Check ‘Check Engine Lamp’ for anCheck ‘Check Engine Lamp’ for an

open wire or shorted to GNDopen wire or shorted to GND

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

715715

LSDFault_CrankDisableLSDFault_CrankDisable

Crank Disable Fault, signalCrank Disable Fault, signal

has opened or shorted tohas opened or shorted to

ground or power or defectiveground or power or defective

crank disable relaycrank disable relay

None N/ANone N/A
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crank disable relaycrank disable relay

717717

LSDFault_LockOffLSDFault_LockOff

Fuel lock off Valve Fault,Fuel lock off Valve Fault,

signal has opened or shortedsignal has opened or shorted

to ground or power orto ground or power or

defective Fuel lock off valvedefective Fuel lock off valve

TurnOnMilTurnOnMil

Check fuel lock off valve for an openCheck fuel lock off valve for an open

wire or connector being disconnectedwire or connector being disconnected

or signal shorted to GNDor signal shorted to GND

Lockoff Pin B (signal) to SECM Lockoff Pin B (signal) to SECM Pin A11Pin A11

Lockoff Pin A (power) to SECM (DRVP)Lockoff Pin A (power) to SECM (DRVP)

Pin A23Pin A23

Check CSV for an open coil byCheck CSV for an open coil by

disconnecting the CSV connector anddisconnecting the CSV connector and

measuring the resistance (~26measuring the resistance (~26ΩΩ ± 3 ± 3ΩΩ))

718718

LSDFault_MILLSDFault_MIL

Malfunction Indicator LampMalfunction Indicator Lamp

Fault, signal has opened orFault, signal has opened or

shorted to ground or powershorted to ground or power

or defective MIL lampor defective MIL lamp

NoneNone
Check MIL lamp for an open wire orCheck MIL lamp for an open wire or

short to GND.short to GND.

721721
(72)(72)  

GasFuelAdaptRangeLoGasFuelAdaptRangeLo

In LPG mode, system had toIn LPG mode, system had to
adapt rich more thanadapt rich more than

expectedexpected

TurnOnMilTurnOnMil

Check for vacuum leaks.Check for vacuum leaks.

Check fuel trim valves, e.g. leakingCheck fuel trim valves, e.g. leaking
valve or hosevalve or hose

Check for missing orifiCheck for missing orifice(s).ce(s).

731731
(73)(73)  

GasFuelAdaptRangeHiGasFuelAdaptRangeHi

In LPG mode, system had toIn LPG mode, system had to

adapt lean more thanadapt lean more than

expectedexpected

TurnOnMilTurnOnMil

Check fuel trim valves, e.g. pluCheck fuel trim valves, e.g. pluggedgged

valve or hose.valve or hose.

Check for plugged orifice(s).Check for plugged orifice(s).

741741

(74)(74)  

GasO2NotActiveGasO2NotActive

Pre-catalyst O2 sensorPre-catalyst O2 sensor

inactive on LPG, open O2inactive on LPG, open O2sensor signal or heatersensor signal or heater

leads, defective O2 sensorleads, defective O2 sensor

(1) TurnOnMil(1) TurnOnMil

(2) DisableGas O2Ctrl(2) DisableGas O2Ctrl

Check that Pre-catalyst O2 sensorCheck that Pre-catalyst O2 sensor

connections are OK.connections are OK.

O2 (signal) Pin 3 to SECM Pin B13O2 (signal) Pin 3 to SECM Pin B13

O2 Pin 2 (HEATER GND) to SECMO2 Pin 2 (HEATER GND) to SECM

(DRVG GNG) Pins A16, B17(DRVG GNG) Pins A16, B17

O2 Pin 1 (HEATER PWR) to SECMO2 Pin 1 (HEATER PWR) to SECM

(DRVP + 12V) Pin A23(DRVP + 12V) Pin A23Verify O2 sensor heater circuit isVerify O2 sensor heater circuit is

operating by measuring heateroperating by measuring heater

resistanceresistance

(2.1(2.1ΩΩ ± 0.4 ± 0.4ΩΩ))

O2 Pin 2 (HEATER GND) to Pin 1O2 Pin 2 (HEATER GND) to Pin 1

(HEATER PWR)(HEATER PWR)

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

Check that Post-catalyst O2 sensorCheck that Post-catalyst O2 sensor

connections are OK.connections are OK.

O2 (signal) Pin 3 to SECM Pin B19O2 (signal) Pin 3 to SECM Pin B19

O2 Pin 2 (HEATER GND) to SECMO2 Pin 2 (HEATER GND) to SECM

(DRVG GNG) Pins A16, B17(DRVG GNG) Pins A16, B17
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742742

GasPostO2NotActiveGasPostO2NotActive

Post-catalyst O2 sensorPost-catalyst O2 sensor

inactive on LPG, open O2inactive on LPG, open O2

sensor signal or heatersensor signal or heater

leads, defective O2 sensor.leads, defective O2 sensor.

(1) TurnOnMil(1) TurnOnMil

(2) DisableGas(2) DisableGas

Post O2CtrlPost O2Ctrl

( ) ,( ) ,

O2 Pin 1 (HEATER PWR) to Post O2 Pin 1 (HEATER PWR) to Post O2O2

Heater Relay. Relay pin 87. This relayHeater Relay. Relay pin 87. This relay

turns on only after engine has beenturns on only after engine has been

running for some time and SECM hasrunning for some time and SECM has

calculated that water condensation incalculated that water condensation in

exhaust has been removed by exhaustexhaust has been removed by exhaust

heat. Post O2 Heater Relay has SECMheat. Post O2 Heater Relay has SECM

(DRVP + 12V) applied to the relay coil(DRVP + 12V) applied to the relay coil

power. The relay coil ground ispower. The relay coil ground is

controlled by SECM Pin A20 to activatecontrolled by SECM Pin A20 to activate

the relay to flow current through thethe relay to flow current through the

post O2 heater.post O2 heater.

Verify O2 sensor heater circuit isVerify O2 sensor heater circuit is

operating by measuring heateroperating by measuring heater

resistance (2.1resistance (2.1ΩΩ ± 0.4 ± 0.4ΩΩ))

O2 Pin 2 (HEATER GND) to Pin 1O2 Pin 2 (HEATER GND) to Pin 1
(HEATER PWR)(HEATER PWR)

743743 ReservedReserved

751751

GasO2FailedLeanGasO2FailedLean

Pre-catalyst O2 sensorPre-catalyst O2 sensor

indicates extended leanindicates extended lean

operation on LPGoperation on LPG

(1) TurnOnMil(1) TurnOnMil

(2) DisableGas O2Ctrl(2) DisableGas O2Ctrl

Check for vacuum leaks.Check for vacuum leaks.

Check fuel trim valves, e.g. leakingCheck fuel trim valves, e.g. leaking

valve or hose.valve or hose.

Check for missing orifiCheck for missing orifice(s).ce(s).

752752

GasPostO2FailedLeanGasPostO2FailedLean

Pre-catalyst O2 sensorPre-catalyst O2 sensor

indicates extended leanindicates extended lean

operation on LPGoperation on LPG

(1) TurnOnMil(1) TurnOnMil

(2) DisableGas(2) DisableGas

Post O2CtrlPost O2Ctrl

Correct other faults that may contributeCorrect other faults that may contribute

to 752 (e.g. faults pertaining to fuel trimto 752 (e.g. faults pertaining to fuel trim

valves, Pre-Cat O2, Post Cat O2valves, Pre-Cat O2, Post Cat O2

sensor)sensor)

Check for vacuum leaksCheck for vacuum leaks

Check for leaks in exhaust, cCheck for leaks in exhaust, catalyticatalytic

converter, HEGO sensors; repair leaks.converter, HEGO sensors; repair leaks.
Check all sensor connections (see Check all sensor connections (see faultfault

742 corrective actions).742 corrective actions).

771771
(77)(77)  

GasO2FailedRichGasO2FailedRich

Pre-catalyst O2 sensorPre-catalyst O2 sensor

indicates extended richindicates extended rich

operation on LPGoperation on LPG

(1) TurnOnMil(1) TurnOnMil

(2) DisableGas O2Ctrl(2) DisableGas O2Ctrl

Check fuel trim valves, e.g. plugCheck fuel trim valves, e.g. pluggedged

valve or hose.valve or hose.

Check for plugged orifice(s).Check for plugged orifice(s).

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

772772

GasPostO2FailedRichGasPostO2FailedRich

Pre-catalyst O2 sensorPre-catalyst O2 sensor

indicates extended richindicates extended rich

ti LPGti LPG

(1) TurnOnMil(1) TurnOnMil

(2) DisableGas(2) DisableGas

PostO2CtrlPostO2Ctrl

Correct other faults that may contributeCorrect other faults that may contribute

to 772 (e.g. faults pertaining to FTVs,to 772 (e.g. faults pertaining to FTVs,

Pre-Cat O2, Post Cat O2 sensor)Pre-Cat O2, Post Cat O2 sensor)

Look for leaks in exhaust, catalyticLook for leaks in exhaust, catalytic

converter, HEGO sensors; repair leaks.converter, HEGO sensors; repair leaks.
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operation on LPGoperation on LPG
, ; p, ; p

Check all sensor connections (see Check all sensor connections (see faultfault

742 corrective actions).742 corrective actions).

843843 ReservedReserved

911911

O2RangeLowO2RangeLow

Pre-catalyst O2 sensorPre-catalyst O2 sensor

voltage out of range low,voltage out of range low,

sensor signal shorted tosensor signal shorted to

groundground

(1) TurnOnMil(1) TurnOnMil

(2) DisableGas O2Ctrl(2) DisableGas O2Ctrl

Check if O2 sensor installed before theCheck if O2 sensor installed before the

catalyst is shorted to GND or sensorcatalyst is shorted to GND or sensor

GND.GND.

O2 (signal) Pin 3 to SECM Pin B13O2 (signal) Pin 3 to SECM Pin B13

SECM (DRVG GND) Pins A16, B17SECM (DRVG GND) Pins A16, B17

SECM (XDRG sensor GND) Pin B1SECM (XDRG sensor GND) Pin B1

912912

O2_PostCatRangeLowO2_PostCatRangeLow

Post-catalyst O2 sensorPost-catalyst O2 sensor

voltage out of range low,voltage out of range low,

sensor signal shorted tosensor signal shorted to

groundground

(1) TurnOnMil(1) TurnOnMil

(2) Disable LPG(2) Disable LPG

Post-catalyst O2CtrlPost-catalyst O2Ctrl

Check if O2 installed after the catalystCheck if O2 installed after the catalyst

sensor is shorted to GND or sensorsensor is shorted to GND or sensor

GND.GND.

O2 (signal) Pin 3 to SECM Pin B19O2 (signal) Pin 3 to SECM Pin B19

Possible sources: SECM (DRVG GND)Possible sources: SECM (DRVG GND)

Pins A16, B17 and SECM (XDRGPins A16, B17 and SECM (XDRG

sensor GND) Pin B1sensor GND) Pin B1

921921

O2RangeHighO2RangeHigh

Pre-catalyst O2 sensorPre-catalyst O2 sensor

voltage out of range high,voltage out of range high,

sensor signal shorted tosensor signal shorted to

powerpower

(1) TurnOnMil(1) TurnOnMil

(2) DisableGas O2Ctrl(2) DisableGas O2Ctrl

Check if O2 sensor installeCheck if O2 sensor installed befored before

catalyst is shorted to +5Vdc or battery.catalyst is shorted to +5Vdc or battery.

O2 (signal) Pin 3 to SECM Pin B13O2 (signal) Pin 3 to SECM Pin B13

SECM (XDRP + 5V) Pin B24SECM (XDRP + 5V) Pin B24

SECM (DRVP + 12V) Pin A23SECM (DRVP + 12V) Pin A23

922922

O2_PostCatRangeHighO2_PostCatRangeHigh

Post-catalyst O2 sensorPost-catalyst O2 sensor

voltage out of range low,voltage out of range low,

sensor signal shorted tosensor signal shorted to

groundground

(1) TurnOnMil(1) TurnOnMil

(2) Disable LPG(2) Disable LPG

Post-catalyst O2CtrlPost-catalyst O2Ctrl

Check if O2 sensor installed afterCheck if O2 sensor installed after

catalyst is shorted to +5Vdc or battery.catalyst is shorted to +5Vdc or battery.

O2 (signal) Pin 3 to SECM Pin B19O2 (signal) Pin 3 to SECM Pin B19

Possible Possible voltage voltage sources: sources: SECMSECM

(XDRP + 5V) Pin B24 and SECM(XDRP + 5V) Pin B24 and SECM

(DRVP + 12V) Pin A23(DRVP + 12V) Pin A23

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Table 2. Table 2. MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.MI-07 Diagnostic Fault Codes (Flash Codes) cont’d.

DFC DFC PROBABLE PROBABLE FAULT FAULT FAULT FAULT ACTION ACTION **
CORRECTIVE ACTIONCORRECTIVE ACTION

FIRST CHECKFIRST CHECK

931931

FuelTempRangeLowFuelTempRangeLow

Fuel Temperature SensorFuel Temperature Sensor

Input is Low normally set ifInput is Low normally set if

the fuel temperature sensorthe fuel temperature sensor

wire has shorted to chassiswire has shorted to chassis

TurnOnMilTurnOnMil

Check fuel temp sensor connector andCheck fuel temp sensor connector and

wiring for a short to GNDwiring for a short to GND

SECM (signal) Pin B14 to FTS Pin 1SECM (signal) Pin B14 to FTS Pin 1

SECM (sensor GND) Pin B1 toSECM (sensor GND) Pin B1 to

FTS Pin 2FTS Pin 2
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ground or the sensor hasground or the sensor has

failed.failed.

SECM (system GND) Pin A16, B17SECM (system GND) Pin A16, B17

932932

FuelTempRangeHighFuelTempRangeHigh

Fuel Temperature SensorFuel Temperature Sensor

Input is High normally set ifInput is High normally set if

the fuel temperature sensorthe fuel temperature sensor

wire has been disconnectedwire has been disconnected

or the circuit has opened toor the circuit has opened to

the SECM.the SECM.

TurnOnMilTurnOnMil

Check if fuel temp sensor connector isCheck if fuel temp sensor connector is

disconnected or for an open FTS circuitdisconnected or for an open FTS circuit

SECM (signal) Pin B14 to FTS Pin 1SECM (signal) Pin B14 to FTS Pin 1

SECM (sensor GND) Pin B1 toSECM (sensor GND) Pin B1 to

FTS Pin 2FTS Pin 2

933933

TransOilTempTransOilTemp

Excessive transmission oilExcessive transmission oil

temperaturetemperature

(1) TurnOnMil(1) TurnOnMil

(2) Delayed(2) Delayed

EngineShutdownEngineShutdown

Refer to drivetrain manufacturer’sRefer to drivetrain manufacturer’s

transmission service procedures.transmission service procedures.

991991

ServiceFault1ServiceFault1

Service Interval 1 has beenService Interval 1 has been

reachedreached

NoneNone

Perform service procedure related toPerform service procedure related to

Service Interval 1Service Interval 1

(determined by OEM)(determined by OEM)

992992

ServiceFault2ServiceFault2

Service Interval 2 has beenService Interval 2 has been

reachedreached

NoneNone

Perform service procedure related toPerform service procedure related to

Service Interval 2Service Interval 2

(determined by OEM)(determined by OEM)

993993

ServiceFault3ServiceFault3

Service Interval 3 has beenService Interval 3 has been

reachedreached

NoneNone

Perform service procedure related toPerform service procedure related to

Service Interval 3Service Interval 3

(determined by OEM)(determined by OEM)

994994

ServiceFault4ServiceFault4

Service Interval 4 has beenService Interval 4 has been

reached—replace HEGOreached—replace HEGO

sensorssensors

TurnOnMilTurnOnMil
Replace Pre-catalyst HEGO sensorReplace Pre-catalyst HEGO sensor

Replace Post-catlyst HEGO sensorReplace Post-catlyst HEGO sensor

995995

ServiceFault5ServiceFault5

Service Interval 5 has beenService Interval 5 has been

reached—replace timing beltreached—replace timing belt

TurnOnMil TurnOnMil Replace Replace engine engine timing timing beltbelt

(*) Fault actions shown are default values specified by (*) Fault actions shown are default values specified by the OEM.the OEM.

  

Operation SectionOperation Section

Lift Truck OperationLift Truck Operation

Power Shift Transmission / DrivePower Shift Transmission / Drive

AxleAxle

1.1.   Start the engine. See item "Starting the Engine"Start the engine. See item "Starting the Engine"

WARNINGWARNING

A lift truck with the engine running but withoutA lift truck with the engine running but without
an operator can move slowly (creep) if thean operator can move slowly (creep) if the
transmissitransmission is on is left engaged.left engaged.
This could result in pThis could result in personal injury.ersonal injury.
Always place the transmission control levers inAlways place the transmission control levers in
the NEUTRAL (center) position and apply thethe NEUTRAL (center) position and apply the
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Typical ExampleTypical Example

2.2.   PUSH DOWN on the service foot brake pedal toPUSH DOWN on the service foot brake pedal to
hold the lift truck until ready to move it.hold the lift truck until ready to move it.

3.3.   RELEASE the parking brake.RELEASE the parking brake.

Typical ExampleTypical Example

4.4.   Select the direction of travel by PUSHING theSelect the direction of travel by PUSHING the
directional lever FORWARD for forward directiondirectional lever FORWARD for forward direction

or PULLING the lever BACK for reverseor PULLING the lever BACK for reversedirection.direction.

5.5.   Rotate the speed range control to first (low)Rotate the speed range control to first (low)
speed range.speed range.

NOTE:NOTE:   From a stopped position, move the lift truckFrom a stopped position, move the lift truck
in first (low) range ONLY.in first (low) range ONLY.

parking brake before dismounting from the liftparking brake before dismounting from the lift
truck.truck.

6.6.   RELEASE the service foot brake.RELEASE the service foot brake.

7.7.   PUSH DOWN on the accelerator pedal to obtainPUSH DOWN on the accelerator pedal to obtain
the desired travel speed. RELEASE the pedal tothe desired travel speed. RELEASE the pedal to
decrease travel speed.decrease travel speed.

8.8.   Transmission speed changes to second andTransmission speed changes to second and
third speed range can be made on the go,third speed range can be made on the go,
without deceleration or braking. When fasterwithout deceleration or braking. When faster
travel speed is needed.travel speed is needed.

NOTICENOTICE

Come to a complete stop before changing directionCome to a complete stop before changing direction

of travel.of travel.

WARNINGWARNING

Sudden reversal of a loaded lift truck travelingSudden reversal of a loaded lift truck traveling

forward can cause the load to fail or the lift truckforward can cause the load to fail or the lift truck
to tip over.to tip over.
Stop the loaded lift truck completely, beforeStop the loaded lift truck completely, before
shifting to reverse.shifting to reverse.
Failure to comply could result Failure to comply could result in personal injury.in personal injury.

9.9.   To change the lift truck direction of travel,To change the lift truck direction of travel,
RELEASE the accelerator pedal.RELEASE the accelerator pedal.  

10.10.  PUSH DOWN on the service foot brake pedal toPUSH DOWN on the service foot brake pedal to
bring the lift truck to a complete stop.bring the lift truck to a complete stop.

11.11.  SHIFT the directional lever to the desiredSHIFT the directional lever to the desired
direction of travel. Rotate the speed selectordirection of travel. Rotate the speed selector
lever to first (low) speed range, if it is not alreadylever to first (low) speed range, if it is not already
in this position.in this position.

12.12.  RELEASE the service foot brake. PUSH DOWNRELEASE the service foot brake. PUSH DOWN
on the accelerator pedal to obtain the desiredon the accelerator pedal to obtain the desired
travel speed.travel speed.

  

Operation SectionOperation Section

   WARNINGWARNING

Watch the road carefully for any obstacle whenWatch the road carefully for any obstacle when
driving the truck. Do not go fast driving the truck. Do not go fast over bumps, potover bumps, pot
holes or other rough grounds, otherwise theholes or other rough grounds, otherwise the
engine might go OFF by a severe impact.engine might go OFF by a severe impact.

In case of engine going OFF, press the brakeIn case of engine going OFF, press the brake
pedal at one time as hard as possible in order topedal at one time as hard as possible in order to
stop the truck. Pressing the brake pedal severalstop the truck. Pressing the brake pedal several
times has a risk thtimes has a risk that the brake would not work.at the brake would not work.

InchingInching

NOTE:NOTE:   The purpose of the inching pedal is toThe purpose of the inching pedal is to
provide precise lift truck inching control atprovide precise lift truck inching control at
very slow travel speed and high engine rpm.very slow travel speed and high engine rpm.
This is used for fast hydraulic lift during loadThis is used for fast hydraulic lift during load
approach, pick up or load positioning.approach, pick up or load positioning.
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Typical ExampleTypical Example

13.13.  To stop the lift truck when travelling in eitherTo stop the lift truck when travelling in either
direction, RELEASE accelerator pedal (1).direction, RELEASE accelerator pedal (1).

14.14.  PUSH DOWN on service foot brake pedal (2)PUSH DOWN on service foot brake pedal (2)
and bring the lift truck to a smand bring the lift truck to a smooth stop.ooth stop.

Typical ExampleTypical Example

1.1.   To inch (creep) in either direction, slowly pushTo inch (creep) in either direction, slowly push
down on the inching pedal. This will start todown on the inching pedal. This will start to
apply the service foot brakes and allow theapply the service foot brakes and allow the
transmission clutch discs to slip.transmission clutch discs to slip.

2.2.   Vary the position of inching pedal and theVary the position of inching pedal and the
accelerator pedal to control the inching speedaccelerator pedal to control the inching speed
and distance.and distance.

3.3.   Pushing down further on the inching pedal willPushing down further on the inching pedal will
disengage the transmission completely anddisengage the transmission completely and
apply the service brakes fully to stop and holdapply the service brakes fully to stop and hold
the lift truck. This will provide full engine powerthe lift truck. This will provide full engine power
for fast hydraulic lift.for fast hydraulic lift.

4.4.   Avoid overuse of the inching pedal as this mayAvoid overuse of the inching pedal as this may
cause the automatic transmission oil to overheatcause the automatic transmission oil to overheat
or the clutch to slip. Do not use as a footrest oror the clutch to slip. Do not use as a footrest or
for long periods of time.for long periods of time.

5.5.   If user operates continuously pushing work orIf user operates continuously pushing work or
both brake pedal and accelerator pedal wereboth brake pedal and accelerator pedal were

depressed at the same time, it may cause thedepressed at the same time, it may cause the
automatic transmission oil to overheat or theautomatic transmission oil to overheat or the
clutch to slip.clutch to slip.

  

Operation SectionOperation Section

Auto Shift Auto Shift Controller ASC-20Controller ASC-202/204/208 (If 2/204/208 (If EquippeEquipped)d)

Product DescriptionProduct Description

The Autoshift controller is an electrical controlThe Autoshift controller is an electrical control
system, specially designed for use on forklift truckssystem, specially designed for use on forklift trucks
with internal combustion engines.with internal combustion engines.
Its primary purpose is to prevent the operator fromIts primary purpose is to prevent the operator from
operating the truck outside of the design parameters,operating the truck outside of the design parameters,
e g selecting the re erse gear hen tra elling ine g selecting the re erse gear hen tra elling in

AdjustmentsAdjustments
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e.g. selecting the reverse gear when travelling ine.g. selecting the reverse gear when travelling in
excess of 5 km/h (3.11 mph) in a forward direction,excess of 5 km/h (3.11 mph) in a forward direction,

and vice versa.and vice versa.

The Autoshift controller is mounted on a convenientThe Autoshift controller is mounted on a convenient
position away from excessive heat sources andposition away from excessive heat sources and
retrofits into the truck's electrical system. Anretrofits into the truck's electrical system. An
inductive speed sensor is mounted on theinductive speed sensor is mounted on the
transmission case where it will pick up a pulse fromtransmission case where it will pick up a pulse from
a gear tooth pattern. This pulse is used to monitora gear tooth pattern. This pulse is used to monitor
the truck in motion and its travel speed. To enablethe truck in motion and its travel speed. To enable
the system to change gears smoothly, the shiftthe system to change gears smoothly, the shift
points for offset speed are adjustable.points for offset speed are adjustable.

An operator no longer has to change gears with hisAn operator no longer has to change gears with his
hands, therefore he can be more productive.hands, therefore he can be more productive.

The Autoshift controller prevents strain and abuse toThe Autoshift controller prevents strain and abuse to
the transmission by changing gears up and downthe transmission by changing gears up and down
automatically. It also prevents damage to the halfautomatically. It also prevents damage to the half
shaft, excessive tire wear and heat to theshaft, excessive tire wear and heat to the
transmission.transmission.

FeaturesFeatures

Product Product Adaptable Adaptable ToTo

ASC-204ASC-204 D50/60/70D50/60/70S-5 (2 Speed, S-5 (2 Speed, Tier-Tier-ⅡⅡ))

ASC-202 G50/60/70S-5ASC-202 G50/60/70S-5

ASC-208ASC-208 D50/60/70D50/60/70S-5 (2 Speed, S-5 (2 Speed, Tier-Tier-ⅢⅢ))

1) 1) 2 - 2 - speed auto speed auto shift controlshift control
2) 2) Prevent Prevent downshifting downshifting at high at high speedspeed
3) 3) Inhibit seInhibit selecting direction at high speed outsidelecting direction at high speed outside

of the design parameters.of the design parameters.

Adjustment SwitchAdjustment Switch

• Low-High Shift Point (• Low-High Shift Point (SW1)SW1)

ASC-204/202 allows you to set the 2 speed AutoASC-204/202 allows you to set the 2 speed Auto
Gear Shift Point, the maximum travel speed at whichGear Shift Point, the maximum travel speed at which
the Auto Shift Controller up-shift or down-shift thethe Auto Shift Controller up-shift or down-shift the
transmission automatically according to the vehicletransmission automatically according to the vehicle
speed. For adjustment of 2 speed Auto Gear Shiftspeed. For adjustment of 2 speed Auto Gear Shift
speed, the SW1 switch is used on the printed circuitspeed, the SW1 switch is used on the printed circuit
board.board.

SW1(Low-High SHIFT)SW1(Low-High SHIFT)Tow Speed Auto Gear Shift PointTow Speed Auto Gear Shift Point

NotchNotch  
Vehicle SpeedVehicle Speed

ASC-204ASC-204   ASC-202ASC-202

0 2.5km/h(1.55mph)0 2.5km/h(1.55mph)

5.57km/h(3.46mph)5.57km/h(3.46mph)  

1 3.0km/h(1.86mph)1 3.0km/h(1.86mph)

22 3.5km/h(2.17mph)3.5km/h(2.17mph)

3 4.0km/h(2.49mph)3 4.0km/h(2.49mph)

4 4.5km/h(2.80mph)4 4.5km/h(2.80mph)

55 5.0km/h(3.11mph) 6.17km/h(3.84mph)5.0km/h(3.11mph) 6.17km/h(3.84mph)

6 5.5km/h(3.42mph) 6.78km/h(4.21mph)6 5.5km/h(3.42mph) 6.78km/h(4.21mph)

77 6.0km/h(3.73mph) 7.29km/h(4.53mph)6.0km/h(3.73mph) 7.29km/h(4.53mph)

8 6.5km/h(4.04mph) 7.89km/h(4.90mph)8 6.5km/h(4.04mph) 7.89km/h(4.90mph)

99 7.0km/h(4.35mph) 8.40km/h(5.22mph)7.0km/h(4.35mph) 8.40km/h(5.22mph)

For example if SW1 is put 5For example if SW1 is put 5thth notch, the 2 speednotch, the 2 speed
auto gear shift speed will be 5.0km/h(3.11mph) inauto gear shift speed will be 5.0km/h(3.11mph) in
ASC-204 or 6.17km/h(3.84mph) in ASC-202. TheASC-204 or 6.17km/h(3.84mph) in ASC-202. The
factory setting value as a default for SW1 of eachfactory setting value as a default for SW1 of each
model is as follows.model is as follows.

Product Product Notch Notch Vehicle Vehicle SpeedSpeed
ASC-204 ASC-204 5 5 5.0km/h 5.0km/h (3.11mph)(3.11mph)

ASC-202 ASC-202 6 6 6.78km/h 6.78km/h (4.21mph)(4.21mph)
ASC-208 ASC-208 5 5 5.0km/h 5.0km/h (3.11mph)(3.11mph)

  

Operation SectionOperation Section

• Direction Inhibit Point (SW2)• Direction Inhibit Point (SW2)

Auto Shift allows you to set the Direction InhibitAuto Shift allows you to set the Direction Inhibit
Speed, the maximum travel speed at which theSpeed, the maximum travel speed at which the
transmission can be reversed. For adjustment oftransmission can be reversed. For adjustment of
direction inhibit speed, the SW2 switch is used ondirection inhibit speed, the SW2 switch is used on
the printed circuit board.the printed circuit board.
Using a philips screwdriver, turn the SW1Using a philips screwdriver, turn the SW1
adjustment until the white dot is next to the notchadjustment until the white dot is next to the notch
corresponding to the selected vehicle speed. Youcorresponding to the selected vehicle speed. You
may reset lnhibit Speed to one of ten settingsmay reset lnhibit Speed to one of ten settings
between a minimum of 3.3km/h(2.05mph) and abetween a minimum of 3.3km/h(2.05mph) and a

Diagnostics FeaturesDiagnostics Features
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maximum of 6.0km/h(3.75mph) travel speed.maximum of 6.0km/h(3.75mph) travel speed.

SW2(FWD RVS SHIFT)SW2(FWD RVS SHIFT)
Direction lnhibit PointDirection lnhibit Point

Notch Notch Vehicle Vehicle SpeedSpeed

0 0 3.3km/h 3.3km/h (2.05mph)(2.05mph)

1 1 3.6km/h 3.6km/h (2.24mph)(2.24mph)

2 2 3.9km/h 3.9km/h (2.42mph)(2.42mph)

3 3 4.2km/h 4.2km/h (2.61mph)(2.61mph)

4 4 4.5km/h 4.5km/h (2.80mph)(2.80mph)

5 5 4.8km/h 4.8km/h (2.98mph)(2.98mph)

6 6 5.1km/h 5.1km/h (3.17mph)(3.17mph)

7 7 5.4km/h 5.4km/h (3.36mph)(3.36mph)

8 8 5.7km/h 5.7km/h (3.54mph)(3.54mph)

9 9 6.0km/h 6.0km/h (3.73mph)(3.73mph)

For example if SW2 is put 7For example if SW2 is put 7thth notch, the Directionnotch, the Direction
lnhibit Speed will be 5.4km/h(3.36mph) which islnhibit Speed will be 5.4km/h(3.36mph) which is
factory setting value as a default.factory setting value as a default.

Product Product Notch Notch AdaptabAdaptablele

ASC-204 ASC-204 7 7 5.4km/h(3.36mph)5.4km/h(3.36mph)

ASC-202 ASC-202 3 3 4.2km/h(2.61mph)4.2km/h(2.61mph)

ASC-208 ASC-208 7 7 5.4km/h(3.36mph)5.4km/h(3.36mph)

NOTICENOTICE

The transmission of your lift truck may be reversedThe transmission of your lift truck may be reversed

under full power up to a travel of 6.0 km/h (3.73under full power up to a travel of 6.0 km/h (3.73
mph). But the Inhibit Speed of Auto Shift is set bymph). But the Inhibit Speed of Auto Shift is set by
the factory at 4~5 km/h (2.5~3.2 mph) becausethe factory at 4~5 km/h (2.5~3.2 mph) because
reversing the transmission at lower travel speedsreversing the transmission at lower travel speeds
prolongs the lift of the transmission, axle shafts andprolongs the lift of the transmission, axle shafts and
tires.tires.

ASC-204/202 has internal indicator on the right sideASC-204/202 has internal indicator on the right side
of the controller for displaying the selected gear andof the controller for displaying the selected gear and
the abnormal condition.the abnormal condition.

WARNINGWARNING

Do not diagnose or repair Auto Shift ControllerDo not diagnose or repair Auto Shift Controller
Faults unless trained and authorized to do so.Faults unless trained and authorized to do so.  
Improper performance of maintenanceImproper performance of maintenance

procedures is dangerous and could result inprocedures is dangerous and could result in
personal injury or death.personal injury or death.

Below is a description applicable for manyBelow is a description applicable for many

ASC-204/202 implementations.ASC-204/202 implementations.

• Display for Operator• Display for Operator

Display Display Description Description Remark Remark   

A A Automatic Automatic operationoperation

H H High High speed speed At At 2nd 2nd shift shift geargear

L L Low Low speed speed At At 1st 1st shift shift geargear

PT/M PT/M Speed Speed sensor sensor open open FlashingFlashing

EE
E/G Speed sensorE/G Speed sensor

openopen
FlashingFlashing  

F F Controller Controller fault fault FlashingFlashing  

5 5 H/L H/L Sol. Sol. Short Short FlashingFlashing  

6 6 Forward Forward Sol. Sol. Short Short FlashingFlashing  

7 7 Reverse Reverse Sol. Sol. Short Short FlashingFlashing  

This information is given during normal operatingThis information is given during normal operating
when something special happens.when something special happens.
For example, on ASC-204/202's with the speedFor example, on ASC-204/202's with the speed
sensor, one of the indicators is used to indicate asensor, one of the indicators is used to indicate a
sensor problem.sensor problem.

  

Operation SectionOperation Section

• Display fo• Display for Troubleshootingr Troubleshooting

Display Display DescriDescription ption RemarkRemark

A A Automatic Automatic operationoperation

2 2 High High speed speed s/w s/w input input Lever Lever input input testtest

3 3 Forward Forward s/w s/w input input Lever Lever input input testtest

4 4 Reverse Reverse s/w s/w input input Lever Lever input input testtest

This information is input for signal diagnostics.This information is input for signal diagnostics.
This test is used to verify operation of directionThis test is used to verify operation of direction

OperationOperation

This system can be basically operated in twoThis system can be basically operated in two
preselected modes, automatic mode and manualpreselected modes, automatic mode and manual
mode.mode.

NOTE:NOTE:   In ASC-204 factory-setting controller,In ASC-204 factory-setting controller,
automatic mode is selected for bothautomatic mode is selected for both
direction inhibit and two-speed auto shiftdirection inhibit and two-speed auto shift
control as a default on the PCB(Printedcontrol as a default on the PCB(Printed
Circuit Board).In ASC-202 factory-settingCircuit Board).In ASC-202 factory-setting
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This test is used to verify operation of directionThis test is used to verify operation of direction
control lever.control lever.

controller, manual mode(Fail-Safe Mode) iscontroller, manual mode(Fail-Safe Mode) is
selected as a default for direction inhibitselected as a default for direction inhibit

while automatic mode is selected as awhile automatic mode is selected as a
default for two-speed auto shift control.default for two-speed auto shift control.

Automatic modeAutomatic mode

Direction InhibitDirection Inhibit

1.1.   Start the engine with the direction control leverStart the engine with the direction control lever
in NEUTRAL and the parking brake engaged.in NEUTRAL and the parking brake engaged.

2.2.   Press down on the service brake pedal,Press down on the service brake pedal,
disengage the parking brake and move thedisengage the parking brake and move the
direction control lever to FORWARD.direction control lever to FORWARD.

NOTE:NOTE:   Release the parking brake before using theRelease the parking brake before using the
directional control lever.directional control lever.

3.3.   Observe the LED on the Auto Shift Controller.Observe the LED on the Auto Shift Controller.
The LED should indicate "A" while the directionThe LED should indicate "A" while the direction
control lever is in FORWARD, NEUTRAL andcontrol lever is in FORWARD, NEUTRAL and
REVERSE. Report Auto Shift as faulty if theREVERSE. Report Auto Shift as faulty if the
LED indicates anything other than "A".LED indicates anything other than "A".

4.4.   Keep the service brake pushed down until readyKeep the service brake pushed down until ready
to move the truck.to move the truck.

5.5.   To change directions of a traveling lift truckTo change directions of a traveling lift truck
when the Auto Shift Controller LED displays "A",when the Auto Shift Controller LED displays "A",
shift the direction control lever to the oppositeshift the direction control lever to the opposite
direction and wait for the lift truck to changedirection and wait for the lift truck to change
direction.direction.

6.6.   If however, your travel speed is higher than theIf however, your travel speed is higher than the

pre-selected direction change speed as directionpre-selected direction change speed as directioninhibit point in the controller, Auto Shift will shiftinhibit point in the controller, Auto Shift will shift
the transmission to NEUTRAL until the lift truck'sthe transmission to NEUTRAL until the lift truck's
travel speed slows to the pre-selected directiontravel speed slows to the pre-selected direction
change speed, and then shift the transmission tochange speed, and then shift the transmission to
the direction selected.the direction selected.

7.7.   You should be prepared to help slow the liftYou should be prepared to help slow the lift
truck to the pre-selected direction change speedtruck to the pre-selected direction change speed
by pressing down on the service brake pedal.by pressing down on the service brake pedal.

  

Operation SectionOperation Section

   WARNINGWARNING

When you want to change the travel direction,When you want to change the travel direction,
you must press down on the service brake pedalyou must press down on the service brake pedal
to reduce the travel speed. Be cautious that theto reduce the travel speed. Be cautious that the
lift truck's stopping distance may be longer thanlift truck's stopping distance may be longer than
in manual mode because the lift truck continuesin manual mode because the lift truck continues
to travel forward regardless of the selection ofto travel forward regardless of the selection of
reverse with the direction control lever until thereverse with the direction control lever until the
vehicle speed is sufficiently reduced.vehicle speed is sufficiently reduced.

Manual Mode (Fail-Safe mode)Manual Mode (Fail-Safe mode)

In case that the controller is broken down or youIn case that the controller is broken down or you
don't want to use the functions of the Auto Shiftdon't want to use the functions of the Auto Shift
Controller, you can select Manual Mode. In ManualController, you can select Manual Mode. In Manual
Mode, you can operate your lift truck in the sameMode, you can operate your lift truck in the same
manner as any lift truck without Auto Shift Controller.manner as any lift truck without Auto Shift Controller.
You can select the Manual mode or the AutomaticYou can select the Manual mode or the Automatic
mode by doing following procedures.mode by doing following procedures.

WARNINGWARNING
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8.8.
  

The direction of travel will change automaticallyThe direction of travel will change automaticallywhen the vehicle speed is reduced as much aswhen the vehicle speed is reduced as much as
the pre-selected speed in the controller.the pre-selected speed in the controller.

WARNINGWARNING

Bring the loaded lift truck to a complete stopBring the loaded lift truck to a complete stop
before changing travel direction.before changing travel direction.
Changing travel direction while traveling mayChanging travel direction while traveling may
cause the lift truck to lose the load or tip over.cause the lift truck to lose the load or tip over.

9.9.   When the direction change is completed,When the direction change is completed,
continue to push down on the accelerator pedalcontinue to push down on the accelerator pedal
to obtain the desired travel speed.to obtain the desired travel speed.

NOTICENOTICE
The transmission of your lift truck may be reversedThe transmission of your lift truck may be reversed
under full power up to a travel of 6.0 km/h (3.73under full power up to a travel of 6.0 km/h (3.73
mph). But the Inhibit Speed of Auto Shift is set bymph). But the Inhibit Speed of Auto Shift is set by
the factory at 4~5 km/h (2.5~3.2 mph) becausethe factory at 4~5 km/h (2.5~3.2 mph) because
reversing the transmission at lower travel speedsreversing the transmission at lower travel speeds
prolongs the lift of the transmission, axle shafts andprolongs the lift of the transmission, axle shafts and
tires.tires.

Two-Speed Auto Shift ControlTwo-Speed Auto Shift Control

While traveling forward with the high speed gear,While traveling forward with the high speed gear,
that is, 2nd gear selected, the ASC-204 /202 canthat is, 2nd gear selected, the ASC-204 /202 can
upshift or down-shift the transmission automaticallyupshift or down-shift the transmission automatically
according to the vehicle speed by its own speedaccording to the vehicle speed by its own speed

ratio control so that the appropriate gear may beratio control so that the appropriate gear may beengaged in every situation.engaged in every situation.

NOTICENOTICE

Two-Speed Auto Shift Control function can beTwo-Speed Auto Shift Control function can be
accomplished only when the direction control leveraccomplished only when the direction control lever
is placed in the high speed (2nd gear) pois placed in the high speed (2nd gear) position.sition.

In the manual mode, direction inhibition functionIn the manual mode, direction inhibition function

can not be operated normally. The suddencan not be operated normally. The sudden
reversal of a loaded lift truck traveling forwardreversal of a loaded lift truck traveling forward
can cause the load to fall or the lift truck to tipcan cause the load to fall or the lift truck to tip
over.over.

1.1.   Park the lift truck in a designed service area.Park the lift truck in a designed service area.

2.2.   Lower the lift truck's forks or lode engagingLower the lift truck's forks or lode engaging
attachment to the travel surface, shift theattachment to the travel surface, shift the
direction control lever to NEUTRAL, engage thedirection control lever to NEUTRAL, engage the
parking brake, shut OFF the engine and removeparking brake, shut OFF the engine and remove
the key.the key.

3.3.   Turn OFF the electrical disconnect switch, ifTurn OFF the electrical disconnect switch, if
equipped. Chock the front and rear tires toequipped. Chock the front and rear tires to
prevent unintentional movement of the lift truck.prevent unintentional movement of the lift truck.

4.4.   Remove the Controller cover plate screws andRemove the Controller cover plate screws and
cover plates.cover plates.

5.5.   Locate the FWD/RVS selection switch (1) andLocate the FWD/RVS selection switch (1) and
the High/Low(H/L) selection switch (2) on thethe High/Low(H/L) selection switch (2) on the
printed circuit board.printed circuit board.

6.6.   Move the switches as indicated, up forMove the switches as indicated, up for
Automatic(AUTO) operation or down forAutomatic(AUTO) operation or down for
Manual(MANUAL) operation.Manual(MANUAL) operation.

  

Operation SectionOperation Section
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Typical Example of ASC-204Typical Example of ASC-204

NOTE:NOTE:   In ASC-204 factory-setting controller,In ASC-204 factory-setting controller,
automatic mode is selected for bothautomatic mode is selected for both
direction inhibit and two-speed auto shiftdirection inhibit and two-speed auto shift
control as a default on the PCB(Printedcontrol as a default on the PCB(Printed
Circuit Board).In ASC-202 factory-settingCircuit Board).In ASC-202 factory-setting
controller, manual mode(Fail-Safe Mode) iscontroller, manual mode(Fail-Safe Mode) is
selected as a default for direction inhibitselected as a default for direction inhibit
while automatic mode is selected as awhile automatic mode is selected as a
default for two-speed auto shift control.default for two-speed auto shift control.

7.7.   Replace the Controller cover plate and screws.Replace the Controller cover plate and screws.

8.8.   Turn ON the electrical disconnect switch, ifTurn ON the electrical disconnect switch, if
equipped.equipped.

9.9.   Start engine. check the Controller LED indicationStart engine. check the Controller LED indication
for "A". For indications other than "A", seefor "A". For indications other than "A", see
following section on Fault Diagnosis.following section on Fault Diagnosis.

NOTE:NOTE:   After operating the truck manually byAfter operating the truck manually by
selecting the Manual Mode switch onselecting the Manual Mode switch on
PCB(Printed Circuit Board), the position ofPCB(Printed Circuit Board), the position of
mode must be checked before operating themode must be checked before operating the
truck automatically.truck automatically.

  

Operation SectionOperation Section

Operating TechniquesOperating Techniques

Inching into LoadsInching into Loads

Lifting the LoadLifting the Load

1.1.   Lift the load carefully and tilt the mast back aLift the load carefully and tilt the mast back a
short distance.short distance.
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Typical ExampleTypical Example

1.1.   Move the lift truck slowly FORWARD intoMove the lift truck slowly FORWARD into
position and engage the load. The truck shouldposition and engage the load. The truck should
be square with load, forks spaced evenlybe square with load, forks spaced evenly
between pallet stringers and as far apart as loadbetween pallet stringers and as far apart as load
permits.permits.

Typical ExampleTypical Example

2.2.   Move the lift truck FORWARD until the loadMove the lift truck FORWARD until the load
touches the carriage.touches the carriage.

Typical ExampleTypical Example

2.2.   Tilt the mast further back to cradle the loaTilt the mast further back to cradle the loadd

Typical ExampleTypical Example

3.3.   Operate the lift truck in reverse until the load isOperate the lift truck in reverse until the load is
clear of the other material.clear of the other material.

4.4.   Lower the cradled load to the travel posiLower the cradled load to the travel position.tion.

NOTE:NOTE:   Lift and tilt speeds are controlled by engineLift and tilt speeds are controlled by engine
rpm.rpm.

  

Operation SectionOperation Section

Traveling with the LoadTraveling with the Load

NOTICENOTICE

Travel with the load as low as possible, while stillTravel with the load as low as possible, while still
maintaining ground clearance.maintaining ground clearance.

UnloadingUnloading
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Typical ExampleTypical Example

1.1.   Carry the load as low as possible but maintainCarry the load as low as possible but maintain
clearance.clearance.

2.2.   On grades, always travel with the load on theOn grades, always travel with the load on the
UPHILL side, as shown above.UPHILL side, as shown above.

Typical ExampleTypical Example

3.3.   For better vision, travel in reverse with bulkyFor better vision, travel in reverse with bulky
loads.loads.

Typical ExampleTypical Example

1.1.   Move the lift truck into the unloading position.Move the lift truck into the unloading position.

Typical ExampleTypical Example

2.2.   Tilt the mast FORWARD only when directly overTilt the mast FORWARD only when directly over
the unloading area.the unloading area.

WARNINGWARNING

Do not tilt the mast forward with the load unlessDo not tilt the mast forward with the load unless
directly over the unloading area, even if thedirectly over the unloading area, even if the
power is off.power is off.

  

Operation SectionOperation Section

  

TurningTurning
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Typical ExampleTypical Example

3.3.   Deposit the load and BACK away carefully toDeposit the load and BACK away carefully to
disengage the forks.disengage the forks.

Typical ExampleTypical Example

4.4.   Lower the carriage and forks to the travelLower the carriage and forks to the travel
position or to the park position.position or to the park position.

1.1.   When turning sharp corners, keep close to theWhen turning sharp corners, keep close to the
inside corner. Begin the turn when the insideinside corner. Begin the turn when the inside
drive wheel meets the corner.drive wheel meets the corner.

2.2.   In narrow aisles, keep away from the stockpileIn narrow aisles, keep away from the stockpile
when turning into the aisle. Allow forwhen turning into the aisle. Allow for
counterweight swing.counterweight swing.

  

Operation SectionOperation Section

Lifting Drums or Round ObjectsLifting Drums or Round Objects Operating in Hot WeatherOperating in Hot Weather

Keep the following points in mind when you operateKeep the following points in mind when you operate
the lift truck in hot weather.the lift truck in hot weather.

1.1.   Check the radiator. Clogging can cause theCheck the radiator. Clogging can cause the
overheating. Clean them out regularly with aoverheating. Clean them out regularly with a
blast of compressed air. Also, check the leakageblast of compressed air. Also, check the leakage
of water.of water.

2.2.   Check the fan belt tension and adjust to properCheck the fan belt tension and adjust to proper
tensiontension
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1.1.   Block drums or round objects. Tilt the mastBlock drums or round objects. Tilt the mast
FORWARD and side the fork tips along the floorFORWARD and side the fork tips along the floor
to get under the load.to get under the load.

2.2.   Before lifting, tilt the mast BACK slightly until theBefore lifting, tilt the mast BACK slightly until the
load is cradled on the forks.load is cradled on the forks.

tensiontension

3.3.   Even if the engine overheats and the coolantEven if the engine overheats and the coolant
boils over, let the engine idle for a while withboils over, let the engine idle for a while with
opening engine hood until temperature fallsopening engine hood until temperature falls
before shut off the engine.before shut off the engine.

  

Operation SectionOperation Section

Parking the Lift TruckParking the Lift Truck

WARNINGWARNING

Blocking the wheels will prevent unexpected liftBlocking the wheels will prevent unexpected lift

truck movement, which could cause personaltruck movement, which could cause personal
injury.injury.

5.5.   Turn the ignition key switch to the OFF positionTurn the ignition key switch to the OFF position
and remove the keyand remove the key
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Typical ExampleTypical Example

Park the lift truck level, with the forks lowered andPark the lift truck level, with the forks lowered and
the mast tilted forward until the fork tips touch thethe mast tilted forward until the fork tips touch the
floor.floor.
Block the drive wheels when parking on an incline.Block the drive wheels when parking on an incline.

1.1.   Park in authorized area only. Do not block traffic.Park in authorized area only. Do not block traffic.

Typical ExampleTypical Example

2.2.   Place the transmission controls in NEUTRAL.Place the transmission controls in NEUTRAL.

3.3.   Engage the parking brake.Engage the parking brake.

Typical ExampleTypical Example

4.4.   Lower the forks to the ground.Lower the forks to the ground.

and remove the key.and remove the key.

NOTE:NOTE:   If a LP equipped lift truck is stopped orIf a LP equipped lift truck is stopped or
parked for an indefinite or prolonged periodparked for an indefinite or prolonged period
of time, close the fuel shutoff valve on theof time, close the fuel shutoff valve on the

LP tank. Run the engine until fuel in the lineLP tank. Run the engine until fuel in the line
runs out and the engine stops. Turn off theruns out and the engine stops. Turn off the
ignition switch and disconnect switch (ifignition switch and disconnect switch (if
equipped).equipped).

6.6.   Actuate each loading lever several times toActuate each loading lever several times to
remove the residual pressure in the respectiveremove the residual pressure in the respective
cylinders and hoses.cylinders and hoses.

7.7.   Block the drive wheels if parking on an incline.Block the drive wheels if parking on an incline.

  

Operation SectionOperation Section

Lift Fork AdjustmentLift Fork Adjustment

WARNINGWARNING

When adjusting the fork spread, be careful not toWhen adjusting the fork spread, be careful not to

pinch your hand between forks and the carriagepinch your hand between forks and the carriage
slot.slot.

For load stability, always adjust the forks as wide asFor load stability, always adjust the forks as wide as
possible Position the load evenly on both forkspossible Position the load evenly on both forks

WARNINGWARNING

Make sure the forks are locked before carrying aMake sure the forks are locked before carrying a

load.load.
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possible. Position the load evenly on both forks.possible. Position the load evenly on both forks.

Typical Example of Shaft type ForkTypical Example of Shaft type Fork

Typical Example of Hook-on type ForkTypical Example of Hook-on type Fork

1.1.   Move up the hook pin(1) in each fork to slide theMove up the hook pin(1) in each fork to slide the
fork(2) on the carriage bar.fork(2) on the carriage bar.

2.2.   Adjust the forks in the position most appropriateAdjust the forks in the position most appropriate
for the load and as wide as possible for loadfor the load and as wide as possible for load
stability.stability.

3.3.   When adjusting the forks, make sure that theWhen adjusting the forks, make sure that the
weight of the load is centered on the truck.weight of the load is centered on the truck.

4.4.   After adjustment, set the hook pins to keep theAfter adjustment, set the hook pins to keep the
forks in place.forks in place.
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Storage InformationStorage Information

Before StorageBefore Storage

Before storing your lift truck, clean and inspect asBefore storing your lift truck, clean and inspect as
per the following procedures.per the following procedures.

1.1. Wipe away grease, oil, etc. adhering to the bodyWipe away grease, oil, etc. adhering to the body
of the truck with waste cloth, and use water, ifof the truck with waste cloth, and use water, if
needed.needed.

22 While cleaning the truck check general conditionWhile cleaning the truck check general condition

5.5. Cover components such as the breather and air Cover components such as the breather and air
cleaner which may be caught with humidity.cleaner which may be caught with humidity.

6.6. The machine should be operated at least once aThe machine should be operated at least once a
week. Fill the cooling system, if cooling water isweek. Fill the cooling system, if cooling water is
discharged, and mount the battery. Start thedischarged, and mount the battery. Start the
engine and warm up thoroughly. Move theengine and warm up thoroughly. Move the
machine a little forwards and backwards. Operatemachine a little forwards and backwards. Operate
the hydraulic controls several times.the hydraulic controls several times.
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2.2. While cleaning the truck, check general conditionWhile cleaning the truck, check general condition

of the truck. Especially check the truck body forof the truck. Especially check the truck body for
dents or damage and tires for wear or nails ordents or damage and tires for wear or nails or
stones in the tread.stones in the tread.

3.3. Fill the fuel tank with fuel specified.Fill the fuel tank with fuel specified.

4.4. Check for leakage of hydraulic oil, engine oil, fuel, Check for leakage of hydraulic oil, engine oil, fuel,
or coolant, etc.or coolant, etc.

5.5. Apply grease, where needed.Apply grease, where needed.

6.6. Check for looseness of nuts and bolts, especially Check for looseness of nuts and bolts, especially
hub nuts.hub nuts.

7.7. Check mast rollers to see that Check mast rollers to see that they rotatethey rotate
smoothly.smoothly.

8.8. Prime the oil into the lift cylinders by actuating the Prime the oil into the lift cylinders by actuating the
lift lever all the way several times.lift lever all the way several times.

9.9. Drain off coolant completely i Drain off coolant completely in cold weather, ifn cold weather, if
antifreeze is not used.antifreeze is not used.

Long Time StorageLong Time Storage

Perform the following service and checks in additionPerform the following service and checks in addition
to the "Parking the lift truck" services.to the "Parking the lift truck" services.

1.1. Taking the rainy season into consideration, parkTaking the rainy season into consideration, park
the machine on higher and hard ground.the machine on higher and hard ground.

2.2. Avoid parking on soft grounds such as an asphaltAvoid parking on soft grounds such as an asphalt
ground in summer.ground in summer.

3.3. Dismount the battery from the machine. EvenDismount the battery from the machine. Even
though the machine is parked indoors, if the pthough the machine is parked indoors, if the placelace
is hot or humid, the battery should be kept in ais hot or humid, the battery should be kept in a
dry, cool place. Charge the battery once a month.dry, cool place. Charge the battery once a month.

4.4. Apply antirust to the exposed parts which tend toApply antirust to the exposed parts which tend to
rust.rust.

To Operate the Lift Truck After aTo Operate the Lift Truck After aLong Time StorageLong Time Storage

1.1. Remove covers and antirust from each of the Remove covers and antirust from each of the
components and exposed parts.components and exposed parts.

22. Drain the engine crankcase, transmission (clutch. Drain the engine crankcase, transmission (clutch
type machine), differential and final reductiontype machine), differential and final reduction
gear, clean the inside of them and add new oil.gear, clean the inside of them and add new oil.

3.3. Drain off foreign matter and water  Drain off foreign matter and water from thefrom the
hydraulic oil tank and fuel tank.hydraulic oil tank and fuel tank.

4.4. Remove the head cover from the engine cylinder. Remove the head cover from the engine cylinder.
Oil valves and rocker shaft and check each valveOil valves and rocker shaft and check each valve
for proper operation.for proper operation.

5.5. Add cooling water to the specified level.Add cooling water to the specified level.

6.6. Charge the battery and mount it on the machine. Charge the battery and mount it on the machine.
Connect the cables.Connect the cables.

7.7. Perform pre - operational checks carefully. (referPerform pre - operational checks carefully. (refer
to "Before Starting the Engine")to "Before Starting the Engine")

8.8. Warm up the machine.Warm up the machine.

  

Operation SectionOperation Section

Transportation HintsTransportation Hints

Lift Truck ShippingLift Truck Shipping

Check travel route for overpass clearances. MakeCheck travel route for overpass clearances. Make
sure there is adequate clearance if the lift trucksure there is adequate clearance if the lift truck
being transported is equipped with a high mast,being transported is equipped with a high mast,
overhead guard or cab.overhead guard or cab.

To prevent the lift truck from slipping while loading,To prevent the lift truck from slipping while loading,
or shifting in transit, remove ice, snow or otheror shifting in transit, remove ice, snow or other
li i l f h l di d k d h kli i l f h l di d k d h k

Machine Lifting and TMachine Lifting and Tiedowniedown
InformationInformation

NOTICENOTICE

Improper lifting or tiedowns can allow load to shiftImproper lifting or tiedowns can allow load to shift
and cause injury and/or damage.and cause injury and/or damage.



131131

slippery material from the loading dock and the truckslippery material from the loading dock and the truck
bed before loading.bed before loading.

NOTICENOTICE

Obey all state and local laws governing the height,Obey all state and local laws governing the height,
weight, width and length of a load.weight, width and length of a load.
Observe all regulations governing wide loads.Observe all regulations governing wide loads.

NOTICENOTICE

Remove ice, snow or other slippery material fromRemove ice, snow or other slippery material from
the shipping vehicle and the loading dock.the shipping vehicle and the loading dock.

Typical ExampleTypical Example

Always block the trailer or the rail car wheels beforeAlways block the trailer or the rail car wheels before
loading the lift truck.loading the lift truck.

Position the lift truck on the truck bed or the rail car.Position the lift truck on the truck bed or the rail car.
Apply the parking brake and place the transmissionApply the parking brake and place the transmission
control in NEUTRAL.control in NEUTRAL.

Turn ignition switch to the OFF position and removeTurn ignition switch to the OFF position and remove
the key.the key.
If LP equipped, remove the LP fuel If LP equipped, remove the LP fuel tank.tank.

Block the wheels and secure lift truck with tiedowns.Block the wheels and secure lift truck with tiedowns.

1.1.   Weight is given on the serial plate.Weight is given on the serial plate.

2.2.   Use proper rated cables and slings for lifting.Use proper rated cables and slings for lifting.
Position the crane for level lift truck lift.Position the crane for level lift truck lift.

3.3.   Spreader bar widths should be sufficient toSpreader bar widths should be sufficient to
prevent contact with the lift truckprevent contact with the lift truck

4.4.   Use the tiedown locations provided for lift truckUse the tiedown locations provided for lift truck
tiedown.tiedown.

Check the state and local laws governing weight,Check the state and local laws governing weight,
width, and length of a load.width, and length of a load.
Contact your DOOSAN Lift Truck dealer for shippingContact your DOOSAN Lift Truck dealer for shipping
instructions for your lift truck.instructions for your lift truck.
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Towing InformationTowing Information

WARNINGWARNING

Personal injury or death could result whenPersonal injury or death could result when
towing a disabled lift truck incorrectly.towing a disabled lift truck incorrectly.
Block the lift truck wheels to prevent movementBlock the lift truck wheels to prevent movement
before releasing the brakes. The lift truck canbefore releasing the brakes. The lift truck can
roll free if it is not blocked.roll free if it is not blocked.
Follow the recommendations below, to properlyFollow the recommendations below, to properly
perform the towperform the towing procedureing procedure..

Consult your DOOSAN Lift Truck dealer for towing aConsult your DOOSAN Lift Truck dealer for towing a
disabled lift truck.disabled lift truck.
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These towing instructions are for moving a disabledThese towing instructions are for moving a disabled
lift truck a short distance, at low speed, no fasterlift truck a short distance, at low speed, no faster
than 2 km/h (1.2 mph), to a convenient location forthan 2 km/h (1.2 mph), to a convenient location for
repair. These instructions are for emergencies only.repair. These instructions are for emergencies only.
Always transport the lift truck if long distance movingAlways transport the lift truck if long distance moving
is required.is required.

Shield must be provided on the towing lift truck toShield must be provided on the towing lift truck to
protect the operator if the tow line or bar shouldprotect the operator if the tow line or bar should
break.break.

Do not allow riders on the lift truck being towedDo not allow riders on the lift truck being towed
unless the operator can control the steering and/orunless the operator can control the steering and/or
braking.braking.

Before towing, make sure the tow line or bar is inBefore towing, make sure the tow line or bar is ingood condition and has enough strength for thegood condition and has enough strength for the
towing situation involved. Use a towing line or bartowing situation involved. Use a towing line or bar
with a strength of at least 1.5 times the gross weightwith a strength of at least 1.5 times the gross weight
of the towing lift truck for a disabled lift truck stuck inof the towing lift truck for a disabled lift truck stuck in
the mud or when towing on a grade.the mud or when towing on a grade.

Keep the tow line angle to a minimum. Do notKeep the tow line angle to a minimum. Do not

exceed a 30exceed a 30°°   angle from the angle from the straight ahead pstraight ahead position.osition.
Connect the tow line as low as possible on the liftConnect the tow line as low as possible on the lift
truck that is being towed.truck that is being towed.

Quick lift truck movement could overload the towQuick lift truck movement could overload the tow
line or bar and cause it to break. Gradual andline or bar and cause it to break. Gradual and
smooth lift truck movement will work better.smooth lift truck movement will work better.

Normally, the towing lift truck should be as large asNormally, the towing lift truck should be as large as
the disabled lift truck. Satisfy yourself that the towingthe disabled lift truck. Satisfy yourself that the towing
lift truck has enough brake capacity, weight andlift truck has enough brake capacity, weight and
power, to control both lift trucks for the grade andpower, to control both lift trucks for the grade and
the distance involved.the distance involved.

To provide sufficient control and braking whenTo provide sufficient control and braking when
moving a disabled lift truck downhill, a larger towingmoving a disabled lift truck downhill, a larger towing
lift truck or additional lift trucks connected to the rearlift truck or additional lift trucks connected to the rear
could be required. This will prevent uncontrolledcould be required. This will prevent uncontrolled
rolling.The different situation requirements cannotrolling.The different situation requirements cannot
be given,as minimal towing lift truck capacity isbe given,as minimal towing lift truck capacity is
required on smooth level surfaces to maximum onrequired on smooth level surfaces to maximum on
inclines or poor surface conditions.inclines or poor surface conditions.

Typical ExampleTypical Example

1.1.   Release the parking brake.Release the parking brake.

NOTICENOTICE

Release the parking brake to prevent excessiveRelease the parking brake to prevent excessive
wear and damage to the parking foot brake sywear and damage to the parking foot brake system.stem.

2.2.   Check that the service foot brake pedal isCheck that the service foot brake pedal is
released.released.

3.3.   Key switch is in the OFF position.Key switch is in the OFF position.

4.4.   Direction control lever is in neutral.Direction control lever is in neutral.

5.5.   Fasten the tow bar to the lift truck.Fasten the tow bar to the lift truck.

6.6.   Remove the wheel blocks. Tow the lift truckRemove the wheel blocks. Tow the lift truck
slowly. Do not tow any faster than 2 km/h (1.2slowly. Do not tow any faster than 2 km/h (1.2
mph).mph).

WARNINGWARNING

Be sure all necessary repairs and adjustmentsBe sure all necessary repairs and adjustments
have been made before a lift truck that has beenhave been made before a lift truck that has been
towed to a service area is put back intotowed to a service area is put back into

operation.operation.

  

Maintenance SectionMaintenance Section

Inspection, Maintenance and Repair of Lift Inspection, Maintenance and Repair of Lift Truck ForksTruck Forks

The following section gives practical guidelines forThe following section gives practical guidelines for
inspection, maintenance and repair of lift truck forks.inspection, maintenance and repair of lift truck forks.
It also provides general information on the designIt also provides general information on the design
and application of forks and the common cause ofand application of forks and the common cause of
fork failures.fork failures.

Lift truck forks can be dangerously weakened byLift truck forks can be dangerously weakened by
improper repair or modification. They can also beimproper repair or modification. They can also be
damaged by the cumulative effects of age, abrasion,damaged by the cumulative effects of age, abrasion,
corrosion, overloading and misuse.corrosion, overloading and misuse.

Users may also refer to the InternationalUsers may also refer to the International
Organization For Standardization-ISO TechnicalOrganization For Standardization-ISO Technical
Report 5057-Inspection and Repair of Fork ArmsReport 5057-Inspection and Repair of Fork Arms
and ISO Standard 2330-Fork Arms-Technicaland ISO Standard 2330-Fork Arms-Technical
Characteristics and Testing.Characteristics and Testing.

While there are no specific standards or regulationsWhile there are no specific standards or regulations
in the United States, users should be familiar within the United States, users should be familiar with
the requirements for inspection and maintenance ofthe requirements for inspection and maintenance of
lift trucks as provided by the 29 Code Federallift trucks as provided by the 29 Code Federal
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A fork failure during use can cause damage to theA fork failure during use can cause damage to the
equipment and the load. A fork failure can alsoequipment and the load. A fork failure can also
cause serious injury.cause serious injury.

A good fork inspection and maintenance programA good fork inspection and maintenance program
along with the proper application can be veryalong with the proper application can be very
effective in preventing sudden failures on the job.effective in preventing sudden failures on the job.

Repairs and modifications should be done only byRepairs and modifications should be done only by
the fork manufacturer or a qualified technician whothe fork manufacturer or a qualified technician who
knows the material used and the required weldingknows the material used and the required welding
and heat treatment process.and heat treatment process.

Users should evaluate the economics of returningUsers should evaluate the economics of returning
the forks to the manufacturer for repairs orthe forks to the manufacturer for repairs or
purchasing new forks. This will vary depending onpurchasing new forks. This will vary depending on
many factors including the size and type of fork.many factors including the size and type of fork.

Forks should be properly sized to the weight andForks should be properly sized to the weight and
length of the loads, and to the size of the machinelength of the loads, and to the size of the machine
on which they are used. The general practice is toon which they are used. The general practice is to
use a fork size such that the combined rateduse a fork size such that the combined rated
capacity of the number of forks used is equal to orcapacity of the number of forks used is equal to or
greater greater than the than the "Standard(or "Standard(or rated) rated) Capacity" Capacity" ofof
the lift truck.the lift truck.

The individual load rating, in most cases, will beThe individual load rating, in most cases, will be
stamped on the fork in a readily visible area. This isstamped on the fork in a readily visible area. This is
generally on the top or side of the generally on the top or side of the fork shank.fork shank.

   A fork rated at 1500 pounds at 24 inch loadA fork rated at 1500 pounds at 24 inch load
center will be stamped 1500X24.center will be stamped 1500X24.

   A fork rated at 2000 kg aA fork rated at 2000 kg at 600 mm load centert 600 mm load center
will be stamped 2000X600.will be stamped 2000X600.

The manufacturer identification and year and date ofThe manufacturer identification and year and date of
manufacture is also usually shown.manufacture is also usually shown.
Some countries have standards or regulations whichSome countries have standards or regulations which
apply specifically to the inspection and repair ofapply specifically to the inspection and repair of
forks.forks.

Register 1910.178 Powered Industrial Truck, andRegister 1910.178 Powered Industrial Truck, andANSI/ASME Safety Standard(s) B56.1, B56.5 orANSI/ASME Safety Standard(s) B56.1, B56.5 or
B56.6 as applicable to the type of machine(s) in use.B56.6 as applicable to the type of machine(s) in use.

Environment ProtectionEnvironment Protection

When servicing this lift truck, use an authorizedWhen servicing this lift truck, use an authorized
servicing area and an approved container to collectservicing area and an approved container to collect
coolant, oil, fuel, grease, electrolyte and any othercoolant, oil, fuel, grease, electrolyte and any other
potential environmental pollutant before any lines,potential environmental pollutant before any lines,
fittings or related items are disconnected or removed.fittings or related items are disconnected or removed.
After servicing, dispose of those materials in anAfter servicing, dispose of those materials in an
authorized place and container. When cleaning theauthorized place and container. When cleaning the
lift truck, be sure to use an authorized arelift truck, be sure to use an authorized area.a.
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Causes of Fork FailureCauses of Fork Failure

Improper Modification or RepairImproper Modification or Repair

Fork failure can occur as a result of a fieldFork failure can occur as a result of a field
modification involving welding, flame cutting or othermodification involving welding, flame cutting or other
similar processes which affect the heat treatmentsimilar processes which affect the heat treatment
and reduces the strength of the and reduces the strength of the fork.fork.

In most cases, specific processes and techniquesIn most cases, specific processes and techniques
are also required to achieve proper welding of theare also required to achieve proper welding of the
particular alloy steels involved. Critical areas mostparticular alloy steels involved. Critical areas most
likely to be affected by improper processing are thelikely to be affected by improper processing are the
heel section, the mounting components and the forkheel section, the mounting components and the fork

   WearWear

Forks are constantly subjected to abrasion asForks are constantly subjected to abrasion as
they slide on floors and loads. The thickness ofthey slide on floors and loads. The thickness of
the fork blade is gradually reduced to the pointthe fork blade is gradually reduced to the point
where it may not be capable of handling thewhere it may not be capable of handling the
load for which it was designed.load for which it was designed.

   Stress RisersStress Risers

Scratches, nicks and corrosion are points ofScratches, nicks and corrosion are points of
high stress concentration where cracks canhigh stress concentration where cracks can
develop. These cracks can progress underdevelop. These cracks can progress under
repetitive loading in a typical mode of fatiguerepetitive loading in a typical mode of fatigue
failure.failure.
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tip.tip.

Bent or Twisted ForksBent or Twisted Forks

Forks can be bent out of shape by extremeForks can be bent out of shape by extreme
overloading, glancing blows against walls or otheroverloading, glancing blows against walls or other
solid objects or using the fork tip as a pry solid objects or using the fork tip as a pry bar.bar.

Bent or twisted forks are much more likely to breakBent or twisted forks are much more likely to break
and cause damage or injury. They should beand cause damage or injury. They should be
removed from service immediately.removed from service immediately.

FatigueFatigue

Parts which are subjected to repeated or fluctuatingParts which are subjected to repeated or fluctuating
loads can fail after a large number of loading cyclesloads can fail after a large number of loading cycles

even though the maximum stress was below theeven though the maximum stress was below thestatic strength of the part.static strength of the part.

The first sign of a fatigue failure is usually a crackThe first sign of a fatigue failure is usually a crack
which starts in an area of high stress concentrationwhich starts in an area of high stress concentration
This is usually in the heel section or on the forkThis is usually in the heel section or on the fork
mounting.mounting.

As the crack progresses under repetitive loadAs the crack progresses under repetitive load
cycling, the load bearing cross section of thecycling, the load bearing cross section of the
remaining metal is decreased in size until itremaining metal is decreased in size until it
becomes insufficient to support the load andbecomes insufficient to support the load and
complete failure occurs.complete failure occurs.

Fatigue failure is the most common mode of forkFatigue failure is the most common mode of fork
failure. It is also one which can be anticipated andfailure. It is also one which can be anticipated and
prevented by recognizing the conditions which leadprevented by recognizing the conditions which lead
up to the failure and by removing the fork serviceup to the failure and by removing the fork service
prior to failing.prior to failing.

   Repetitive OverloadingRepetitive Overloading

Repetitive cycling of loads which exceeds theRepetitive cycling of loads which exceeds the
fatigue strength of the material can lead tofatigue strength of the material can lead to
fatigue failure. The overload could be caused byfatigue failure. The overload could be caused by
loads in excess of the rated fork capacity andloads in excess of the rated fork capacity and
by use of the forks tips as pry bars. Also, byby use of the forks tips as pry bars. Also, by
handling loads in a manner which causes thehandling loads in a manner which causes the
fork tips to spread and the forks to twist laterallyfork tips to spread and the forks to twist laterally
about their mountings.about their mountings.

a u ea u e

OverloadingOverloading

Extreme overloading can cause permanent bendingExtreme overloading can cause permanent bending
or immediate failure of the forks. Using forks of lessor immediate failure of the forks. Using forks of less
capacity than the load or lift truck when lifting loadscapacity than the load or lift truck when lifting loads
and using forks in a manner for which they were notand using forks in a manner for which they were not
designed are some common causes of overloading.designed are some common causes of overloading.
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Fork InspectionFork Inspection First InstallationFirst Installation

1.1.   Inspect forks to ensure they are the correct sizeInspect forks to ensure they are the correct size
for the truck on which they will be used. Makefor the truck on which they will be used. Make
sure they are the correct length and type for thesure they are the correct length and type for the
loads to be handled.loads to be handled.
If the forks have been previously used, performIf the forks have been previously used, perform
the "12 Month Inspection".the "12 Month Inspection".
If the forks are rusted, see "Maintenance andIf the forks are rusted, see "Maintenance and
Repair".Repair".

2.2.   Make sure fork blades are level to each otherMake sure fork blades are level to each other
within acceptable tolerances. See "Forks, Stepwithin acceptable tolerances. See "Forks, Step
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Establish a daily and 12 month inspection routine byEstablish a daily and 12 month inspection routine by
keeping a record for the forks on each lift truck.keeping a record for the forks on each lift truck.

Initial information should include the machine serialInitial information should include the machine serial
number on each the forks are used, the forknumber on each the forks are used, the fork
manufacturer, type, original section size, originalmanufacturer, type, original section size, original
length and capacity. Also list any speciallength and capacity. Also list any special
characteristics specified in the fork design.characteristics specified in the fork design.

Record the date and results of each inspection,Record the date and results of each inspection,
making sure the following information is included.making sure the following information is included.

   Actual wear conditions, such as percent ofActual wear conditions, such as percent of
original blade thickness remoriginal blade thickness remaining.aining.

   Any damage, failure or deformation which mightAny damage, failure or deformation which might
impair the use of the truck.impair the use of the truck.

   Note any repairs or maintenance.Note any repairs or maintenance.

An ongoing record of this information will help inAn ongoing record of this information will help in
identifying proper inspection intervals for eachidentifying proper inspection intervals for each
operation, in identifying and solving problem areasoperation, in identifying and solving problem areas
and in anticipating time for replacemand in anticipating time for replacement of the forks.ent of the forks.

4," in the "2000 Service Hours or Yearly" in4," in the "2000 Service Hours or Yearly" in
"Maintenance Intervals""Maintenance Intervals"

3.3.   Make sure positioning lock is in place andMake sure positioning lock is in place and
working Lock forks in position before using working Lock forks in position before using truck.truck.
See "Forks, Step 7", in the "2000 Service HoursSee "Forks, Step 7", in the "2000 Service Hours
or Yearly" in "Maintenance Intervals".or Yearly" in "Maintenance Intervals".

Daily InspectionDaily Inspection

1.1.   Visually inspect forks for cracks, especially inVisually inspect forks for cracks, especially in
the heel section, around the mounting brackets,the heel section, around the mounting brackets,
and all weld areas. Inspect for broken or jaggedand all weld areas. Inspect for broken or jagged
fork tips, bent or twisted blades and shanks.fork tips, bent or twisted blades and shanks.

2.2.   Make sure positioning lock is in place andMake sure positioning lock is in place and

working. Lock the forks in position before usingworking. Lock the forks in position before using
the truck. See "2000 Service Hours or Yearly" inthe truck. See "2000 Service Hours or Yearly" in
"Maintenance Intervals"."Maintenance Intervals".

3.3.   Remove all defective forks from service.Remove all defective forks from service.
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12 Months Ins12 Months Inspectionpection

Forks should be inspected, at a minimum, every 12Forks should be inspected, at a minimum, every 12
months. If the truck is being used in a multi-shift ormonths. If the truck is being used in a multi-shift or
heavy duty operation, they should be checked everyheavy duty operation, they should be checked every
six months. See "Forks" in the "2000 Service Hourssix months. See "Forks" in the "2000 Service Hours
or Yearly" in "Maintenance Intervals."or Yearly" in "Maintenance Intervals."

Maintenance and RepairMaintenance and Repair

1.1.   Repair forks only in accordance with theRepair forks only in accordance with the
manufacturer's recommendations.manufacturer's recommendations.

With the fork restrained in the same manner asWith the fork restrained in the same manner as
its mounting on the lift truck, apply the test loadits mounting on the lift truck, apply the test load
twice, gradually and without shock. Maintain thetwice, gradually and without shock. Maintain the
test for 30 seconds each time.test for 30 seconds each time.

Check the fork arm before and after the secondCheck the fork arm before and after the second
application of the test load. It shall not show anyapplication of the test load. It shall not show any
permanent deformation.permanent deformation.
Consult the fork manufacturer for furtherConsult the fork manufacturer for further
information as may be applicable to the specificinformation as may be applicable to the specific
fork involved.fork involved.

Testing is not required for repairs to theTesting is not required for repairs to the
positioning lock or the markings.positioning lock or the markings.
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Most repairs or modifications should be doneMost repairs or modifications should be done
only by the original manufacturer of the forks oronly by the original manufacturer of the forks or
an expert knowledgeable of the materials,an expert knowledgeable of the materials,
design, welding and heat treatment process.design, welding and heat treatment process.

2.2.   The following repairs or modifications SHOULDThe following repairs or modifications SHOULD
NOT be attempted.NOT be attempted.

   Flame cutting holes or cutouts in forkFlame cutting holes or cutouts in fork
blades.blades.

   Welding on brackets or new mountingWelding on brackets or new mounting
hangers.hangers.

   Repairing cracks or other damage byRepairing cracks or other damage by
welding.welding.

   Bending or resetting.Bending or resetting.

3.3.   The following repairs MAY be performed.The following repairs MAY be performed.

   Forks may be sanded or lightly ground, toForks may be sanded or lightly ground, to
remove rust, corrosion or minor defectsremove rust, corrosion or minor defects
from the surfaces.from the surfaces.

   Heel sections may be ground with a carbonHeel sections may be ground with a carbon
stone to remove minor surface cracks orstone to remove minor surface cracks or
defects. Polish the inside radius of the heeldefects. Polish the inside radius of the heel
section to increase the fatigue life of thesection to increase the fatigue life of the
fork. Always grind or polish in the directionfork. Always grind or polish in the direction
of the blade and shank length.of the blade and shank length.

   Repair or replace the positioning locks onRepair or replace the positioning locks on
hook type forks.hook type forks.

   Repair or replace most fork retentionRepair or replace most fork retention
devices used with other fork types.devices used with other fork types.

4.4.   A fork should be load tested before beingA fork should be load tested before being
returned to service on completion of repairsreturned to service on completion of repairs
authorized and done in accordance with theauthorized and done in accordance with the
manufacturer's recommendations.manufacturer's recommendations.

Most manufacturers and standards require theMost manufacturers and standards require the
repaired fork to be tested with a load 2.5 timesrepaired fork to be tested with a load 2.5 times
the specified capacity and at the load centerthe specified capacity and at the load center
marked on the fork arm.marked on the fork arm.
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Tire Inflation InformationTire Inflation Information

Tires InflationTires Inflation

WARNINGWARNING

Personal injury or death could result when tiresPersonal injury or death could result when tires
are inflated incorrectly.are inflated incorrectly.

Use a self-attaching inflation chuck and standUse a self-attaching inflation chuck and stand
behind the tread when inflating a tire.behind the tread when inflating a tire.

Tire Shipping PressureTire Shipping Pressure

The tire inflation pressures shown in the followingThe tire inflation pressures shown in the following
chart are cold inflation shipping pressures.chart are cold inflation shipping pressures.

SizeSize  
Ply Rating OrPly Rating Or

Strength IndexStrength Index  

ShippingShipping
PressurePressure

kPa psikPa psi
8.25 8.25 x x 15 15 14PR 14PR 790 115790 115
8.25 8.25 x x 15 15 16PR 16PR 880 128880 128
9.00 9.00 x x 20 20 14PR 14PR 790 115790 115

Standard tire, ply rating and inflation pressures.Standard tire, ply rating and inflation pressures.
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Proper inflation equipment, and training in usingProper inflation equipment, and training in using
the equipment, are necessary to avoidthe equipment, are necessary to avoid
overinflation. A tire blowout or rim failure canoverinflation. A tire blowout or rim failure can
result from improper or result from improper or misused equipment.misused equipment.

Always remove (deflate) all air from a single tire andAlways remove (deflate) all air from a single tire and
from both tires on a dual assembly before changingfrom both tires on a dual assembly before changing
them.them.

NOTICENOTICE

When changing tires, change them in sets, even ifWhen changing tires, change them in sets, even if
only one of the tires is damaged. If new and usedonly one of the tires is damaged. If new and used
tires are used on the same axle, tilting of the masttires are used on the same axle, tilting of the mast

and rapid tire wear will result.and rapid tire wear will result.The mounting faces of the hub, wheel nuts andThe mounting faces of the hub, wheel nuts and
wheels must be free of any foreign material andwheels must be free of any foreign material and
lubricants of any kind. Tighten wheel nuts againlubricants of any kind. Tighten wheel nuts again
after 24 hours of operation.after 24 hours of operation.

Do not reinflate a tire that has been driven on whileDo not reinflate a tire that has been driven on while
flat or underinflated, without first checking to be sureflat or underinflated, without first checking to be sure
the locking ring on the wheel is not damaged and inthe locking ring on the wheel is not damaged and in
position.position.

Always deflate tires before changing them.Always deflate tires before changing them.

The operating inflation pressure is based on theThe operating inflation pressure is based on the
weight of a ready-to-work machine withoutweight of a ready-to-work machine without
attachments, at rated payload, and in averageattachments, at rated payload, and in average
operating conditions. Pressures for each applicationoperating conditions. Pressures for each application
may vary and should always be obtained from yourmay vary and should always be obtained from your
tire supplier.tire supplier.

NOTE:NOTE:   Fill tires to the recommended pressuresFill tires to the recommended pressures

listedlisted ±±  35 kPa (5 psi). Tires can be filled35 kPa (5 psi). Tires can be filled
with nitrogen.with nitrogen.

Tire Inflation PressuresTire Inflation Pressures
AdjustmentAdjustment

A tire inflation in a warm shop area, 18° to 21°C (65°A tire inflation in a warm shop area, 18° to 21°C (65°
to 70°F), will be underinflated if the machine worksto 70°F), will be underinflated if the machine works
in freezing temperatures. Low pressure shortens thein freezing temperatures. Low pressure shortens the
life of a tire.life of a tire.
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Torque SpecificationsTorque Specifications
Metric Hardware -Metric Hardware - This lift truck is almostThis lift truck is almost
totally metric design. Specifications aretotally metric design. Specifications are
given in metric and U.S.Customarygiven in metric and U.S.Customary
measurement.measurement.

Metric hardware must be replaced with metricMetric hardware must be replaced with metric
hardware. Check parts books for properhardware. Check parts books for proper
replacement.replacement.

NOTE :NOTE : Use only metric tools on most hardware forUse only metric tools on most hardware for
proper fit. Other tools could slip andproper fit. Other tools could slip and
possibly cause injury.possibly cause injury.

Torques for Standard Bolts, NutsTorques for Standard Bolts, Nuts

and Taperlock Studsand Taperlock Studs

NOTICENOTICE

The following charts give general torques for bolts,The following charts give general torques for bolts,
nuts and taperlock studs or SAE Grade 5 or betternuts and taperlock studs or SAE Grade 5 or better
quality.quality.

Torques for Bolts and Nuts WithTorques for Bolts and Nuts With
Standard ThreadsStandard Threads
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Torques for Standard HoseTorques for Standard Hose

Clamps - Worm Drive Band TypeClamps - Worm Drive Band Type

NOTICENOTICE

The following chart gives the torques for initialThe following chart gives the torques for initial
installation of hose clamps on new hose and forinstallation of hose clamps on new hose and for
reassembly or retightening of hose clamps onreassembly or retightening of hose clamps on
existing hose.existing hose.

Clamp WidthClamp Width
  

Initial InstallationInitial Installation

Torque On New HoseTorque On New Hose

NN••mm11
   lblb••inin

16 16 mm mm (.625 (.625 in) in) 7.5 7.5 ± ± 0.5 0.5 65 65 ± ± 55

13.5 13.5 mm mm (.531 (.531 in) in) 4.5 4.5 ± ± 0.5 0.5 40 40 ± ± 55

8 8 mm mm (.312 (.312 in) in) 0.9 0.9 ± ± 0.2 0.2 8 8 ± ± 22

Clamp WidthClamp Width  

Reassembly orReassembly or

RetighteningRetightening

Torque On Existing HoseTorque On Existing Hose

NN••mm
11

   lblb••inin   

16 16 mm mm (.625 (.625 in) in) 4.5 4.5 ± ± 0.5 0.5 40 40 ± ± 55

13.5 13.5 mm mm (.531 (.531 in) in) 3.0 3.0 ± ± 0.5 0.5 25 25 ± ± 55

8 8 mm mm (.312 (.312 in) in) 0.7 0.7 ± ± 0.2 0.2 6 6 ± ± 22
111 Newton meter (N1 Newton meter (N••m) is approximately the same as 0.1m) is approximately the same as 0.1

kgkg••m.m.

Thread SizeThread Size

InchInch  

Standard Nut and Bolt TorqueStandard Nut and Bolt Torque

NN••m m lblb••ftft

1/4 1/4 12 12 ± ± 4 4 9 9 ± ± 33

5/16 5/16 25 25 ± ± 7 7 18 18 ± ± 55

3/8 3/8 45 45 ± ± 7 7 33 33 ± ± 55

7/16 7/16 70 70 ± ± 15 15 50 50 ± ± 1111

1/2 1/2 100 100 ± ± 15 15 75 75 ± ± 1111

9/16 9/16 150 150 ± ± 20 20 110 110 ± ± 1515

5/8 5/8 200 200 ± ± 25 25 150 150 ± ± 1818

3/4 3/4 360 360 ± ± 50 50 270 270 ± ± 3737

7/8 7/8 570 570 ± ± 80 80 420 420 ± ± 6060

1 1 875 875 ± ± 100 100 640 640 ± ± 7575

1 1 1/8 1/8 1100 1100 ± ± 150 150 820 820 ± ± 110110

1 1 1/4 1/4 1350 1350 ± ± 175 175 1000 1000 ± ± 130130

1 1 3/8 3/8 1600 1600 ± ± 200 200 1180 1180 ± ± 150150

1 1 1/2 1/2 2000 2000 ± ± 275 275 1480 1480 ± ± 200200
11
1 Newton meter (N1 Newton meter (N••m) is approximately the same as 0.1 kgm) is approximately the same as 0.1 kg

••m.m.  
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Torques for Taperlock StudsTorques for Taperlock Studs

Thread SizeThread Size

InchInch   

Standard Taperlock Stud TorqueStandard Taperlock Stud Torque

NN••mm
11

   lblb••ftft

1/4 1/4 8 8 ± ± 3 3 6 6 ± ± 22

5/16 5/16 17 17 ± ± 5 5 13 13 ± ± 44

3/8 3/8 35 35 ± ± 5 5 26 26 ± ± 44

7/16 7/16 45 45 ± ± 10 10 33 33 ± ± 77

1/2 1/2 65 65 ± ± 10 10 48 48 ± ± 77

5/8 5/8 110 110 ± ± 20 20 80 80 ± ± 1515

Torques for Metric FastenersTorques for Metric Fasteners

NOTICENOTICE

Be very careful never to mix metric with U.S.Be very careful never to mix metric with U.S.
customary (standard) fasteners. Mismatched orcustomary (standard) fasteners. Mismatched or
incorrect fasteners will cause lift truck damage orincorrect fasteners will cause lift truck damage or
malfunction and may even result in personal injury.malfunction and may even result in personal injury.

Original fasteners removed from the lift truck shouldOriginal fasteners removed from the lift truck should
be saved for reassembly whenever possible. If newbe saved for reassembly whenever possible. If new
fasteners are needed, they must be of the same sizefasteners are needed, they must be of the same size
and grade as the ones that are being replaced.and grade as the ones that are being replaced.
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3/4 3/4 170 170 ± ± 30 30 125 125 ± ± 2222

7/8 7/8 260 260 ± ± 40 40 190 190 ± ± 3030

1 1 400 400 ± ± 60 60 300 300 ± ± 4545

1/8 1/8 500 500 ± ± 700 700 370 370 ± ± 5050

1/4 1/4 650 650 ± ± 80 80 480 480 ± ± 6060

3/8 3/8 750 750 ± ± 90 90 550 550 ± ± 6565

1/2 1/2 870 870 ± ± 100 100 640 640 ± ± 7575
11
1 Newton meter (N•m) is approximately the same as 0.11 Newton meter (N•m) is approximately the same as 0.1

kg•m.kg•m.  

The material strength identification is usually shownThe material strength identification is usually shown
on the bolt head by numbers (8.8, 10.9, etc). Theon the bolt head by numbers (8.8, 10.9, etc). The
following chart gives standard torques for bolts andfollowing chart gives standard torques for bolts and
nuts with Grade 8.8.nuts with Grade 8.8.

NOTE:NOTE:   Metric hardware must be replaced withMetric hardware must be replaced with
metric hardware. Check parts book formetric hardware. Check parts book for
proper replacement.proper replacement.

Thread SizeThread Size

MetricMetric  

Standard TorqueStandard Torque

NN••mm
11
   lblb••ftft

M6 M6 12 12 ± ± 4 4 9 9 ± ± 33

M8 M8 25 25 ± ± 7 7 18 18 ± ± 55
M10 M10 55 55 ± ± 10 10 41 41 ± ± 77

M12 M12 95 95 ± ± 15 15 70 70 ± ± 1111

M14 M14 150 150 ± ± 20 20 110 110 ± ± 1515

M16 M16 220 220 ± ± 30 30 160 160 ± ± 2222

M20 M20 450 450 ± ± 70 70 330 330 ± ± 5050

M24 M24 775 775 ± ± 100 100 570 570 ± ± 7575

M30 M30 1600 1600 ± ± 200 200 1180 1180 ± ± 150150

M36 M36 2700 2700 ± ± 400 400 2000 2000 ± ± 300300
11
1 Newton meter (1 N•m) is approximately the same as 0.11 Newton meter (1 N•m) is approximately the same as 0.1

kg•m.kg•m.

22
ISO - International Standards organization.ISO - International Standards organization.
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Cooling System SpecificationsCooling System Specifications

Coolant InformationCoolant Information

NOTE:NOTE:   The following information is generic andThe following information is generic and
valid for lift trucks.valid for lift trucks.

Engine operating temperatures have increased toEngine operating temperatures have increased to
improve engine efficiency. This means properimprove engine efficiency. This means proper
cooling system maintenance is especially important.cooling system maintenance is especially important.
Overheating, overcooling, pitting, cavitation erosion,Overheating, overcooling, pitting, cavitation erosion,
cracked heads, piston seizures, and pluggedcracked heads, piston seizures, and plugged
radiators are classic cooling system failures. In fact,radiators are classic cooling system failures. In fact,

l t i i t t th lit f f l dl t i i t t th lit f f l d

Refer to topic, "Cooling System - Clean, Change" inRefer to topic, "Cooling System - Clean, Change" in
Every 2000 Service Hours or Every 2000 Service Hours or Yearly section.Yearly section.
Filling at over 20 liters (5 U.S. gallons) per minuteFilling at over 20 liters (5 U.S. gallons) per minute
can cause air pockets in the cooling system.can cause air pockets in the cooling system.

After draining and refilling the cooling system,After draining and refilling the cooling system,
operate the engine with the radiator cap removedoperate the engine with the radiator cap removed
until the coolant reaches normal operatinguntil the coolant reaches normal operating
temperature and the coolant level stabilizes. Addtemperature and the coolant level stabilizes. Add
coolant as necessary to fill the system to the propercoolant as necessary to fill the system to the proper
level.level.

N t ith t th t t i th liN t ith t th t t i th li
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coolant is as important as the quality of fuel andcoolant is as important as the quality of fuel and
lubricating oil.lubricating oil.

NOTICENOTICE

DOOSAN recommends that the coolant mixtureDOOSAN recommends that the coolant mixture
contain a minimum of 30% antifreeze or equivalent.contain a minimum of 30% antifreeze or equivalent.

Never add coolant to an overheated engine, engineNever add coolant to an overheated engine, engine
damage can result. Allow the engine to cool firdamage can result. Allow the engine to cool first.st.

All water is corrosive at engine operatingAll water is corrosive at engine operating
temperature. The cooling system should betemperature. The cooling system should be
protected with a 3 to 6% concentration of liquidprotected with a 3 to 6% concentration of liquid
supplemental coolant additive at all times,supplemental coolant additive at all times,
regardless of the concentration of antifreeze.regardless of the concentration of antifreeze.

Excessive supplemental coolant additive greaterExcessive supplemental coolant additive greater
than the recommended 6%, together withthan the recommended 6%, together with
concentrations of antifreeze greater than 65% canconcentrations of antifreeze greater than 65% can
cause deposits to form and can result in radiatorcause deposits to form and can result in radiator
tube blockage, overheating, and/or water pump sealtube blockage, overheating, and/or water pump seal
damage.damage.

If the machine is to be stored in, or shipped to, anIf the machine is to be stored in, or shipped to, an
area with freezing temperatures, the cooling systemarea with freezing temperatures, the cooling system
must be protected to the lowest expected outsidemust be protected to the lowest expected outside
(ambient) temperature.(ambient) temperature.

The engine cooling system is normally protected toThe engine cooling system is normally protected to
-28°C(-20°F) with antifreeze, when shipped from the-28°C(-20°F) with antifreeze, when shipped from the
factory unless special requirements are defined.factory unless special requirements are defined.

Check the specific gravity of the coolant solutionCheck the specific gravity of the coolant solution
frequently in cold weather to ensure adequatefrequently in cold weather to ensure adequate
protection.protection.

Clean the cooling system if it is contaminated, theClean the cooling system if it is contaminated, the
engine overheats or foaming is observed in theengine overheats or foaming is observed in the
radiator.radiator.

Old coolant should be drained, the system cleanedOld coolant should be drained, the system cleaned
and new coolant added every 2000 service hours orand new coolant added every 2000 service hours or
yearly.yearly.

Never operate without a thermostat in the coolingNever operate without a thermostat in the cooling
system. Cooling system problems can arise withoutsystem. Cooling system problems can arise without
a thermostat.a thermostat.
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Coolant WaterCoolant Water
Hard water, or water with high levels of calcium andHard water, or water with high levels of calcium and
magnesium ions, encourages the formation ofmagnesium ions, encourages the formation of
insoluble chemical compounds by combining withinsoluble chemical compounds by combining with
cooling system additives such as silicates andcooling system additives such as silicates and
phosphates.phosphates.

The tendency of silicates and phosphates toThe tendency of silicates and phosphates to
precipitate out-of-solution increases with increasingprecipitate out-of-solution increases with increasing
water hardness. Hard water, or water with highwater hardness. Hard water, or water with high
levels of calcium and magnesium ions encourageslevels of calcium and magnesium ions encourages
the formation of insoluble chemicals, especially afterthe formation of insoluble chemicals, especially after
a number of heating and cooling cycles.a number of heating and cooling cycles.

DOOSAN f h f di ill dDOOSAN f h f di ill d

Use a greater concentration (above 50%) ofUse a greater concentration (above 50%) of
commercially available automotive antifreeze onlycommercially available automotive antifreeze only
as needed for anticipated outside (ambient)as needed for anticipated outside (ambient)
temperatures. Do not exceed the recommendations,temperatures. Do not exceed the recommendations,
provided with the commercially available automotiveprovided with the commercially available automotive
antifreezes, regarding the coolant mixture ofantifreezes, regarding the coolant mixture of
antifreeze to water.antifreeze to water.

Make proper antifreeze additions.Make proper antifreeze additions.

Adding pure antifreeze as a makeup solution forAdding pure antifreeze as a makeup solution for
cooling system top-up is an unacceptable practice. Itcooling system top-up is an unacceptable practice. It
increases the concentration of antifreeze in theincreases the concentration of antifreeze in the

cooling system which increase the concentration ofcooling system which increase the concentration of
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DOOSAN prefers the use of distilled water orDOOSAN prefers the use of distilled water or
deionized water to reduce the potential and severitydeionized water to reduce the potential and severity
of chemical insolubility.of chemical insolubility.

Acceptable WaterAcceptable Water

Water Water Content Content Limits Limits (PPM)(PPM)

Chlorides Chlorides (Cl) (Cl) 50 50 maximummaximum

Sulfates (SOSulfates (SO44) ) 50 50 maximummaximum

Total Total hardness hardness 80 80 mg/lmg/l

Total Total solids solids 250 250 maximummaximum

PH PH 6.0 6.0 to to 8.08.0

ppm = parts per millionppm = parts per million

Using water that meets the minimum acceptableUsing water that meets the minimum acceptable
water requirement may not prevent drop-out ofwater requirement may not prevent drop-out of
these chemical compounds totally, but shouldthese chemical compounds totally, but should
minimize the rate to acceptable levels.minimize the rate to acceptable levels.

AntifreezeAntifreeze

NOTICENOTICE

DOOSAN recommends using automotive antifreezeDOOSAN recommends using automotive antifreeze
suitable for gasoline engines having aluminum alloysuitable for gasoline engines having aluminum alloy
parts. Antifreeze of poor quality will cause corrosionparts. Antifreeze of poor quality will cause corrosion
of the cooling system, and thus always useof the cooling system, and thus always use

automotive antifreeze prepared by a reliable maker,automotive antifreeze prepared by a reliable maker,and never use it mixed with antifreeze of differentand never use it mixed with antifreeze of different
brand.brand.

DOOSAN recommends that the coolant mix containDOOSAN recommends that the coolant mix contain
50% commercially available automotive antifreeze,50% commercially available automotive antifreeze,
or equivalent and acceptable water to maintain andor equivalent and acceptable water to maintain and
adequate water pump cavitation temperature foradequate water pump cavitation temperature for
efficient water pump performance.efficient water pump performance.

Premix coolant solution to provide protection to thePremix coolant solution to provide protection to the
lowest expected outside (ambient) temperature.lowest expected outside (ambient) temperature.
Pure undiluted antifreeze will freeze at –23°CPure undiluted antifreeze will freeze at –23°C   (-(-
10°F).10°F).

cooling system which increase the concentration ofcooling system which increase the concentration of
dissolved solids and undissolved chemical inhibitorsdissolved solids and undissolved chemical inhibitors
in the cooling system. Add antifreeze mixed within the cooling system. Add antifreeze mixed with
water to the same freeze protection as your coolingwater to the same freeze protection as your cooling
system.system.

Use the chart below to assist in determining theUse the chart below to assist in determining the
concentration of antifreeze to use.concentration of antifreeze to use.

Antifreeze ConcentrationsAntifreeze Concentrations

Protection Protection Temperature Temperature ConcentratioConcentrationsns

Protection to -15 °C (5 °F)Protection to -15 °C (5 °F)
30% antifreeze and 70%30% antifreeze and 70%

waterwater

Protection to -23 °C (-10 °F)Protection to -23 °C (-10 °F)
40% antifreeze and 60%40% antifreeze and 60%

waterwater

Protection to -37 °C (-34 °F)Protection to -37 °C (-34 °F)
50% antifreeze and 50%50% antifreeze and 50%

waterwater

Protection to -51 °C (-60 °F)Protection to -51 °C (-60 °F)
60% antifreeze and 40%60% antifreeze and 40%

waterwater
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Fuel SpecificationsFuel Specifications

General Fuel InformationGeneral Fuel Information

Use only fuel as recommended in this section.Use only fuel as recommended in this section.

NOTICENOTICE

Fill the fuel tank at the end of each day of operationFill the fuel tank at the end of each day of operation
to drive out moisture laden air and to preventto drive out moisture laden air and to prevent
condensation. Maintain a constant level near the topcondensation. Maintain a constant level near the top
of the day tank to avoid drawing moisture into theof the day tank to avoid drawing moisture into the
tank as the level decreasestank as the level decreases

   In general, using a high sulfur fuel may possibleIn general, using a high sulfur fuel may possible
result in corrosion insiresult in corrosion inside the cylinder.de the cylinder.

   Especially in U.S.A. and Canada, Low SulfurEspecially in U.S.A. and Canada, Low Sulfur
(300-500mglkg sulfur content) or Ultra Low(300-500mglkg sulfur content) or Ultra Low
Sulfur fuel should be used.Sulfur fuel should be used.

   Bio-Diesel fuels. See Bio-Diesel Fuels on nextBio-Diesel fuels. See Bio-Diesel Fuels on next
page.page.

   NEVER mix kerosene, used engine oil, orNEVER mix kerosene, used engine oil, or
residual fuels with the diesel fuel.residual fuels with the diesel fuel.
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tank as the level decreases.tank as the level decreases.

Do not fill the tank to the Do not fill the tank to the top. Fuel expands as it getstop. Fuel expands as it gets
warm and can overflow.warm and can overflow.

Do not fill the fuel filters with fuel before installingDo not fill the fuel filters with fuel before installing
them. Contaminated fuel will cause acceleratedthem. Contaminated fuel will cause accelerated
wear to the fuel system parts.wear to the fuel system parts.

Drain the water and sediment from main fuel storageDrain the water and sediment from main fuel storage
tank before it is refilled. This will help prevent watertank before it is refilled. This will help prevent water
and/or sediment from being pumped from the fueland/or sediment from being pumped from the fuel
storage tank into the engine fuel tank.storage tank into the engine fuel tank.

Diesel SpecifiDiesel Specificationscations
Diesel fuel should comply with the followingDiesel fuel should comply with the following
specifications. The table lists several worldwidespecifications. The table lists several worldwide
specifications for diesel fuels.specifications for diesel fuels.

Diesel FuelDiesel Fuel
SpecificationSpecification

LocationLocation

ASTM ASTM D975 D975 No.1D/2D No.1D/2D USAUSA

EN590:96 EUEN590:96 EU

IS0 IS0 8217 8217 DMX DMX InternationalInternational

BS BS 2869-A1 2869-A1 or or A2 A2 United United KingdomKingdom

JIS JIS K2204 K2204 Grade Grade No. No. 2 2 JapanJapan

KSM-2610 KoreaKSM-2610 Korea

GB252 ChinaGB252 China

Additional Technical Fuel RequirementsAdditional Technical Fuel Requirements

   The fuel cetane number should be equal to 45The fuel cetane number should be equal to 45
or higher.or higher.

   The sulfur content must not exceed 0.5% byThe sulfur content must not exceed 0.5% by
volume. Less than 0.05% is preferred.volume. Less than 0.05% is preferred.

   For electronically controlled engines, forFor electronically controlled engines, for
example 4TNV98-ZSDF, it is mandatory to useexample 4TNV98-ZSDF, it is mandatory to use
fuel that does not contain 0.1 % or more sulfurfuel that does not contain 0.1 % or more sulfur
content.content.

   The water and sediment in the fuel should notThe water and sediment in the fuel should not
exceed 0.05% by volume.exceed 0.05% by volume.

   Keep the fuel tank and fuel-handling equipmentKeep the fuel tank and fuel-handling equipment
clean at all times.clean at all times.

   Poor quality fuel can reduce enginePoor quality fuel can reduce engine
performance and / or cause engine damage.performance and / or cause engine damage.  

   Fuel additives are not recommended. Some fuelFuel additives are not recommended. Some fuel
additives may cause poor engine performance.additives may cause poor engine performance.

   Consult your Doosan representative for moreConsult your Doosan representative for more
information.information.

   The ash content must not exceed 0.01% byThe ash content must not exceed 0.01% by

volume.volume.
   The carbon residue content must not exceedThe carbon residue content must not exceed

0.35% by volume. Less than 0.1 % is preferred.0.35% by volume. Less than 0.1 % is preferred.

   The total aromatics content should not exceedThe total aromatics content should not exceed
35% by volume. Less than 30% is preferred.35% by volume. Less than 30% is preferred.

   The PAH (polycyclic aromatic hydrocarbons)The PAH (polycyclic aromatic hydrocarbons)
content should be below 10% by volume.content should be below 10% by volume.

   The metal content of Na, Mg, Si, and Al shouldThe metal content of Na, Mg, Si, and Al should
be equal to or lower than 1 mabe equal to or lower than 1 mass ppm.ss ppm.

   Lubricity: The wear mark of WS1.4 should beLubricity: The wear mark of WS1.4 should be
Max. 0.01 8 in (460 pm) at HFRR test.Max. 0.01 8 in (460 pm) at HFRR test.

   Fuel for Tier-4 Interim: ULSD(Ultra Low SulfurFuel for Tier-4 Interim: ULSD(Ultra Low Sulfur

Diesel) recommended, 15 ppm or less sulfurDiesel) recommended, 15 ppm or less sulfurcontents.contents.
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Bio-Diesel FuelsBio-Diesel Fuels

In Europe and in the United States, as well as someIn Europe and in the United States, as well as some
other countries, non-mineral oil based fuel resourcesother countries, non-mineral oil based fuel resources
such as RME (Rapeseed Methyl Ester) and SOMEsuch as RME (Rapeseed Methyl Ester) and SOME
(Soybean Methyl Ester), collectively known as(Soybean Methyl Ester), collectively known as
FAME (Fatty Acid Methyl Esters), are being used asFAME (Fatty Acid Methyl Esters), are being used as
extenders for mineral oil derived diesel fuels.extenders for mineral oil derived diesel fuels.

Doosan approves the use of bio-diesel fuels that doDoosan approves the use of bio-diesel fuels that do
not exceed a blend of 5% (by volume) of FAME withnot exceed a blend of 5% (by volume) of FAME with
95% (by volume) of approved mineral oil derived95% (by volume) of approved mineral oil derived
diesel fuel. Such bio-diesel fuels are known in thediesel fuel. Such bio-diesel fuels are known in the
marketplace as B5 diesel fuels.marketplace as B5 diesel fuels.

6.6.   with the standards as agreed to by the dieselwith the standards as agreed to by the diesel
engine manufacturers and the diesel fuelengine manufacturers and the diesel fuel
injection equipment manufacturers, or biodieselinjection equipment manufacturers, or biodiesel
fuels that have degraded as per the precautionsfuels that have degraded as per the precautions
and concerns above, may affect the warrantyand concerns above, may affect the warranty
coverage of your engine.coverage of your engine.

LP SpecificationsLP Specifications

LP is "liquefied petroleum gas". The exactLP is "liquefied petroleum gas". The exact

composition of LP varies slightly between differentcomposition of LP varies slightly between differentparts of the country and different refineries HD5 isparts of the country and different refineries HD5 is
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These 95 diesel fuels must meet certainThese 95 diesel fuels must meet certain
requirements.requirements.  

1.1.   The bio-fuels must meet the minimumThe bio-fuels must meet the minimum
specifications for the country in which they arespecifications for the country in which they are
used.used.

   In Europe, bio-diesel fuels must complyIn Europe, bio-diesel fuels must comply
with the European Standard EN14214.with the European Standard EN14214.

   In the United States, bio-diesel fuels mustIn the United States, bio-diesel fuels must
comply with the American Standard ASTMcomply with the American Standard ASTM
D-6751.D-6751.

2.2.   Bio-fuels should be purchased only fromBio-fuels should be purchased only from
recognized and authorized diesel fuel suppliers.recognized and authorized diesel fuel suppliers.

Precautions and concerns regarding the use ofPrecautions and concerns regarding the use of
bio- fuels: bio- fuels:   

1.1.   Free methanol in FAME may result in corrosionFree methanol in FAME may result in corrosion
of aluminum and zinc FIE components.of aluminum and zinc FIE components.

2.2.   Free water in FAME may result in plugging ofFree water in FAME may result in plugging of
fuel filters and increased bacterial growth.fuel filters and increased bacterial growth.

3.3.   High viscosity at low temperatures may result inHigh viscosity at low temperatures may result in
fuel delivery problems, injection pump seizures,fuel delivery problems, injection pump seizures,
and poor injection nozzle spray atomization.and poor injection nozzle spray atomization.

4.4.   FAME may have adverse effects on someFAME may have adverse effects on some
elastomers (seal materials) and may result inelastomers (seal materials) and may result in

fuel leakage and dilution of the enginefuel leakage and dilution of the enginelubricating oil.lubricating oil.

5.5.   Even bio-diesel fuels that comply with a suitableEven bio-diesel fuels that comply with a suitable
standard as delivered, will require additionalstandard as delivered, will require additional
care and attention to maintain the quality of thecare and attention to maintain the quality of the
fuel in the equipment or other fuel tanks. It isfuel in the equipment or other fuel tanks. It is
important to maintain a supply of clean, freshimportant to maintain a supply of clean, fresh
fuel. Regular flushing of the fuel system, and / orfuel. Regular flushing of the fuel system, and / or
fuel storage containers, may be necessary.fuel storage containers, may be necessary.

composition of LP varies slightly between differentcomposition of LP varies slightly between differentparts of the country and different refineries. HD5 isparts of the country and different refineries. HD5 is
recommended for DOOSAN forklift trucks.recommended for DOOSAN forklift trucks.
Remember LP is heavier than air and will sink to theRemember LP is heavier than air and will sink to the
lowest spot possible. Avoid areas near floor drainslowest spot possible. Avoid areas near floor drains
or lubrication pits where escaped fuel may collect.or lubrication pits where escaped fuel may collect.

Composition of HD5Composition of HD5

Propane (CPropane (C33HH99))

PropylenePropylene

Butane (CButane (C44HH1010))

iso-Butaneiso-Butane

Methane (CHMethane (CH44))

90.0 %90.0 %

up to 5 %up to 5 %

2.0 %2.0 %

1.5 %1.5 %

1.5 %1.5 %

Total Total 100 100 %%
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Lubricant SpecificationsLubricant Specifications

Lubricant InformationLubricant Information

Some classifications and abbreviations we use inSome classifications and abbreviations we use in
this section follow S.A.E. (Society of Automotivethis section follow S.A.E. (Society of Automotive
Engineers) J754 nomenclature and others followEngineers) J754 nomenclature and others follow
S.A.E. J183.S.A.E. J183.

All MIL specifications are U.S.A. MAll MIL specifications are U.S.A. Military.ilitary.

Recommended oil viscosities are given in theRecommended oil viscosities are given in the

"Lubricant Viscosities" chart later in this section of"Lubricant Viscosities" chart later in this section of
h lh l

Hydraulic Oil (HYDO)Hydraulic Oil (HYDO)

The following commercial classifications can beThe following commercial classifications can be
used in the hydraulic system.used in the hydraulic system.

   ISO 6743/4 HMISO 6743/4 HM
   AFNOR NFE 48-603 HMAFNOR NFE 48-603 HM
   DIN 51524 TEIL 2 H-LPDIN 51524 TEIL 2 H-LP
   HAGGLUNDS DENISON HFO-HF2HAGGLUNDS DENISON HFO-HF2
   CINCINNATI P68, 69, 70CINCINNATI P68, 69, 70

Viscosity : ISO VG32Viscosity : ISO VG32
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Lubricant Viscosities  chart later in this section ofLubricant Viscosities  chart later in this section of
the manual.the manual.

Greases are classified according to the NationalGreases are classified according to the National
Lubricating Grease Institute (NLGI) based on ASTMLubricating Grease Institute (NLGI) based on ASTM
D217-68 worked Penetration characteristics whichD217-68 worked Penetration characteristics which
give a defined consistency number.give a defined consistency number.

Engine Oil (DEO and EO)Engine Oil (DEO and EO)

The following oil specifications provide guidelines forThe following oil specifications provide guidelines for
the selection of commercial products :the selection of commercial products :

.Gasoline/LP Engine : API SJ.Gasoline/LP Engine : API SJ

.Diesel Engine : API CH4 or ACEA E5.Diesel Engine : API CH4 or ACEA E5

NOTICENOTICE

Failure to follow the oil recommendations can causeFailure to follow the oil recommendations can cause
shortened engine life due to carbon deposits orshortened engine life due to carbon deposits or
excessive wear.excessive wear.

Consult the EMA Lubricating Oils Data Book for aConsult the EMA Lubricating Oils Data Book for a
listing of oil brands.listing of oil brands.

NOTE:NOTE:   The percentage of sulfur in the fuel willThe percentage of sulfur in the fuel will
affect the engine oil recommendations. Foraffect the engine oil recommendations. For
fuel sulfur effects, the Infrared Analysis orfuel sulfur effects, the Infrared Analysis or
the ASTM D2896 procedure can be used tothe ASTM D2896 procedure can be used to
evaluate the residual neutralizationevaluate the residual neutralization
properties of engine oil. The sulfur productsproperties of engine oil. The sulfur products
formation depends on the fuel sulfur content,formation depends on the fuel sulfur content,
oil formulation, crankcase blowby, engineoil formulation, crankcase blowby, engine
operating conditions and ambientoperating conditions and ambient
temperature.temperature.

Viscosity : ISO VG32Viscosity : ISO VG32

Industrial premium hydraulic oils that have passedIndustrial premium hydraulic oils that have passed
the Vickers vane pump test (35VQ25).the Vickers vane pump test (35VQ25).
These oils should have antiwear, antifoam, antirustThese oils should have antiwear, antifoam, antirust
and antioxidation additives for heavy duty use asand antioxidation additives for heavy duty use as
stated by the oil supplier. ISO viscosity grade of 32stated by the oil supplier. ISO viscosity grade of 32
would normally be selected.would normally be selected.

Transmission Oil (TDTO)Transmission Oil (TDTO)

NOTICENOTICE

These oils are formulated for transmissions andThese oils are formulated for transmissions and
drive trains only, and should not be used in engines.drive trains only, and should not be used in engines.

Shortened engine life will result.Shortened engine life will result.

NOTE:NOTE:   Multi-grade oils are not blended byMulti-grade oils are not blended by
DOOSAN for use in transmissions.DOOSAN for use in transmissions.
Multi-grade oils which use high molecularMulti-grade oils which use high molecular
weight polymers as viscosity indexweight polymers as viscosity index
improvers lose their viscosity effectivenessimprovers lose their viscosity effectiveness
by permanent and temporary shear of theby permanent and temporary shear of the
viscosity index improver and therefore, areviscosity index improver and therefore, are
not recommended for transmission andnot recommended for transmission and
drive train compartments.drive train compartments.

NOTE:NOTE:   Failure to follow this recommendation canFailure to follow this recommendation can
cause shortened transmission life due tocause shortened transmission life due to
material incompatibility, inadequatematerial incompatibility, inadequate
frictional requirements for disk materialsfrictional requirements for disk materials

and/or excessive gear wear.and/or excessive gear wear.

Select Oil that meets below specifications.Select Oil that meets below specifications.

   ZF 3WG116ZF 3WG116
D50/60/70/80/90S-5(3 Speed)D50/60/70/80/90S-5(3 Speed)
: API CD/TO-2 or M: API CD/TO-2 or MIL-L-2104D,EIL-L-2104D,E

   ZF 3WG94ZF 3WG94
D50/60/70/80/90S-5(3 Speed)D50/60/70/80/90S-5(3 Speed)
: ZF POWERFLUID: ZF POWERFLUID

   PT 50PT 50
D50/60/70S-5 (2 Speed), G50/60/70S-5D50/60/70S-5 (2 Speed), G50/60/70S-5
: GM DEXRON: GM DEXRON
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Drive Axle OilDrive Axle Oil

NOTE :NOTE : Failure to follow the recommendation willFailure to follow the recommendation will
cause shortened life due to excessive gearcause shortened life due to excessive gear
wear.wear.

• Shoe Brake• Shoe Brake

Brake Oil (Only for OCDB)Brake Oil (Only for OCDB)

As brake oil for oil cooled disc brake system (OCDB),As brake oil for oil cooled disc brake system (OCDB),
use the oil that has the same specifications withuse the oil that has the same specifications with
hydraulic oil.hydraulic oil.

The following commercial classifications can beThe following commercial classifications can be
used in the brake system.used in the brake system.

   ISO 6743/4 HMISO 6743/4 HM
   AFNOR NFE 48-603 HMAFNOR NFE 48-603 HM
   DIN 51524 TEIL 2 H-LPDIN 51524 TEIL 2 H-LP
   HAGGLUNDS DENISON HFO-HF2HAGGLUNDS DENISON HFO-HF2
   CINCINNATI P68, 69, 70CINCINNATI P68, 69, 70
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Select oil that meets below specifications.Select oil that meets below specifications.

   API GL-5API GL-5
   MIL-L-2105 C, DMIL-L-2105 C, D

Gear Oil offers maximum protection against theGear Oil offers maximum protection against the
scoring and pitting of gear teeth and rolling elementscoring and pitting of gear teeth and rolling element
bearings.bearings.

Gear Oil can also provide excellent stability underGear Oil can also provide excellent stability under
high temperature conditions and has superior lowhigh temperature conditions and has superior low
temperature performance. It will also give protectiontemperature performance. It will also give protection
against rust and corrosion.against rust and corrosion.

• Oil Cooled Disc Brake (OCDB)• Oil Cooled Disc Brake (OCDB)

Select oil that meets below specifications.Select oil that meets below specifications.
: Universal Transmission Tractor Oil (UTTO): Universal Transmission Tractor Oil (UTTO)
The following UTTO products are authorized for use.The following UTTO products are authorized for use.

Supplier Supplier Product Product NameName

TOTAL TOTAL TRANSMISSION TRANSMISSION MPMP

MOBIL MOBIL MOBIL MOBIL FLUID FLUID 424424

Viscosity : ISO VG32Viscosity : ISO VG32

These oils should have antiwear, antifoam, antirustThese oils should have antiwear, antifoam, antirust
and antioxidation additives for heavy duty use asand antioxidation additives for heavy duty use as
stated by the oil supplier. ISO viscosity grade of 32stated by the oil supplier. ISO viscosity grade of 32
would normally be selected.would normally be selected.
The following products are authorized for use.The following products are authorized for use.

Supplier Supplier Product Product NameName

TOTAL TOTAL AZOLLA AZOLLA ZSZS

SHELL TELLUSSHELL TELLUS

MOBIL DTE20S'MOBIL DTE20S'

CALTEX CALTEX RANDO RANDO HDHD

ESS ESS NOTO NOTO HH

CASTROL CASTROL HYSPIN HYSPIN AWSAWS
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Lubricating GreaseLubricating Grease

NOTICENOTICE

Use MPGM for heavily loaded bearings and jointsUse MPGM for heavily loaded bearings and joints
where an extreme pressure grease will maximizewhere an extreme pressure grease will maximize
the life of DOOSAN equipment. This NLGI No. 2the life of DOOSAN equipment. This NLGI No. 2
grade is suitable for most temperatures.grade is suitable for most temperatures.
If MPGM is not available, use a multipurpose typeIf MPGM is not available, use a multipurpose type
grease which contains 3 to 5% molybdenum.grease which contains 3 to 5% molybdenum.

This NLGI no. 2 grade is recommended for light dutyThis NLGI no. 2 grade is recommended for light duty

automotive type applications where a highautomotive type applications where a hightemperature [ up to 175°C (350°F) ] is requiredtemperature [ up to 175°C (350°F) ] is required
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y gy gtemperature [ up to 175 C (350 F) ] is required.temperature [ up to 175 C (350 F) ] is required.
This grease offers excellent mechanical stability,This grease offers excellent mechanical stability,
high resistance to oxidation, good rust protectionhigh resistance to oxidation, good rust protection
and excellent breakaway torque.and excellent breakaway torque.

If this grease is not available, use a similarIf this grease is not available, use a similar
multipurpose grease.multipurpose grease.
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Lubricant Viscosities and Refill CapacitiesLubricant Viscosities and Refill Capacities

Lubricant ViscositiesLubricant Viscosities

LUBRICANT VISCOSITIESLUBRICANT VISCOSITIES
FOR AMBIENT (OFOR AMBIENT (OUTSIDE) TEMPERATURUTSIDE) TEMPERATURESES  

CompartmentCompartment
or Systemor System

OilOil
ViscositieViscositie

ss

°C °F°C °F  

Min Min Max Max Min Min MaxMax

EngineEngine
CrankcaseCrankcase  

(LP) and Lift(LP) and LiftChainsChains

SAESAE
10W3010W30

-20 +40 -4 +104-20 +40 -4 +104

SAESAE
-30-30 +30+30 -22-22 +86+86

Refill CapacitiesRefill Capacities

Refill CapacitiesRefill Capacities
(Approximate)(Approximate)

D50/60/70/D50/60/70/
80/90S-580/90S-5
(3 speed)(3 speed)

D50/60/70D50/60/70
S-5S-5

(2 speed)(2 speed)

G50/60/G50/60/
70S-570S-5  

CompartmentCompartment
or Systemor System

LitersLiters   LitersLiters   LitersLiters  

EngineEngine
CrankcasCrankcas

Tier-Tier-ⅡⅡ  

(DB58S)(DB58S)
20.5 20.520.5 20.5

4.34.3  

Tier-Tier-ⅢⅢ  

(D439E)(D439E) 8.5 8.58.5 8.5
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ChainsChains  
API SJAPI SJ   5W305W30

30 30 +30 +30 22 22 +86+86

EngineEngine
CrankcaseCrankcase

(Diesel)(Diesel)  
API CH4 orAPI CH4 or

ACEA E5ACEA E5  

SAESAE
15W4015W40  

--1155 ++5500 ++55 ++112222

PowerPower
ShiftShift

TransmTransm
issionission

APIAPI
CD/TO-CD/TO-

22  

SAE SAE 10W 10W -20 +22 -20 +22 -4 -4 +72+72

SAE 30SAE 30   --1100 ++5500 ++1144 ++112222

DEXRDEXR
ONON  

DEXRON DEXRON -20 -20 +50 +50 -4 -4 +122+122

ZFZF
POWEPOWE

RFLUIRFLUIDD

UTTO UTTO -30 -30 +50 +50 -22 -22 +122+122

Hydraulic andHydraulic and
Power SteeringPower Steering  

SystemSystem  
ISO 6743/4 HMISO 6743/4 HM  

ISO ISO VG32 VG32 -20 +30 -20 +30 -4 -4 +86+86

ISO ISO VG46 -10 VG46 -10 +40 +40 +14 +14 +104+104

ISO ISO VG68 VG68 0 0 +50 +32 +122+50 +32 +122

DriveDrive
AxleAxle

HousinHousin
gg  

ShoeShoe
BrakeBrake  
APIAPI

GL-5GL-5  

SAESAE
80W9080W90  

--2200 ++5500 --44 ++112222

DiscDisc
BrakeBrake

(OCDB)(OCDB)
UTTOUTTO  

ISO ISO VG68 VG68 -20 -20 +80 +80 -4 -4 +176+176

Brake ReservoirBrake Reservoir
(Only for OCDB)(Only for OCDB)
ISO 6743/4 HMISO 6743/4 HM  

IISSO  O  VVGG3322 --2200 ++3300 --44 ++8866

ISO ISO VG46 -10 VG46 -10 +40 +40 +14 +14 +104+104

ISO ISO VG68 VG68 0 0 +50 +32 +122+50 +32 +122

The SAE grade number indicates the viscosity of oil.The SAE grade number indicates the viscosity of oil.
A proper SAE grade number should be selectedA proper SAE grade number should be selected
according to ambient temperature.according to ambient temperature.

e w/Filtere w/Filter Tier-Tier-ⅣⅣ

InterimInterim  

(V3800)(V3800)

13.5 13.513.5 13.5

CoolingCooling
SystemSystem

w/Coolantw/Coolant
RecoveryRecovery

BottleBottle

Tier-Tier-ⅡⅡ  

(DB58S)(DB58S)
2323   18.518.5  

19.019.0  

Tier-Tier-ⅢⅢ  

(D439E)(D439E)
15 1515 15

Tier-Tier-ⅣⅣ

InterimInterim  

(V3800)(V3800)

23 18.523 18.5

Fuel Tank - DieselFuel Tank - Diesel 140 140 140 140 --

PowerPower
ShiftShift

TransmiTransmi
ssionssion  

ZFZF
3WG1163WG116

23 23 11 11 1111

ZFZF
3WG943WG94

21 21 11 11 1111

Hydraulic PowerHydraulic Power
Steering SystemSteering System

117117
ProperProper
quantityquantity  

117117
Proper quantityProper quantity  

117117
ProperProper
quantityquantity  

DriveDrive
AxleAxle

ShoeShoe
BrakBrak

ee

DirrerDirrer
entialential

9.5 9.5 9.5 9.5 9.59.5

HubHub 0.9X2 0.9X2 0.9X2 0.9X2 0.9X20.9X2
Disc BrakeDisc Brake

(OCDB)(OCDB)
14.014.0   14.014.0   14.014.0  

Brake ReservoirBrake Reservoir  
(Only for OCDB)(Only for OCDB)  

0.6 0.6 0.6 0.6 0.60.6
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Maintenance IntervalsMaintenance Intervals

NOTICENOTICE

Never exceed the Maintenance Intervals specified inNever exceed the Maintenance Intervals specified in
the manual. Defects and/or damage to the importantthe manual. Defects and/or damage to the important
functional components may be resulted in.functional components may be resulted in.

NOTICENOTICE

All maintenance and repair, except every 10 serviceAll maintenance and repair, except every 10 service
hours or daily, on the lift truck must be performed byhours or daily, on the lift truck must be performed by

qualified and authorized personnel only.qualified and authorized personnel only.

First 50-100 Service Hours or a WeekFirst 50-100 Service Hours or a Week

Engine Oil & Oil Filter (Diesel E/G Only) - ChangeEngine Oil & Oil Filter (Diesel E/G Only) - Change
 ..................................... ................................................................................. ............................................ 164164  

Transmission Oil Transmission Oil & Oil & Oil Filter – Filter – Change .......Change ....................... 16.. 1655  

Drive Axle Oil - Change ......................................... 167Drive Axle Oil - Change ......................................... 167  

Parking Brake - Test, Adjust.................................. 169Parking Brake - Test, Adjust.................................. 169

First 250 Service Hours or a MonthFirst 250 Service Hours or a Month



148148

NOTICENOTICE

Careless disposal of waste oil can harm theCareless disposal of waste oil can harm the
environment and can be dangerous to persons.environment and can be dangerous to persons.
Always dispose of waste oil to an authorizedAlways dispose of waste oil to an authorized
personnel only.personnel only.

When RequiredWhen Required

Engine Valve Lash (Diesel E/G Only) - Check,Engine Valve Lash (Diesel E/G Only) - Check,

AdjustAdjust....................................................................... ....................................................................... 152152  

Priming the Priming the Fuel System Fuel System (Diesel (Diesel Engine OEngine Only) nly) .... .... 152152  
Test Fuel Test Fuel System for System for Leaks (LP Leaks (LP Engine Only) ....Engine Only) ..... . 153153  

Fuel Fuel Tank Filter Tank Filter Cap & Cap & Screen - Screen - Clean .Clean ............................ ..... 153153  

Fuel Fuel Tank Filter Tank Filter Cap & Cap & Screen - Screen - Clean .Clean ............................ ..... 154154  

Seat - Check, Lubricate.......................................... 154Seat - Check, Lubricate.......................................... 154  

FFuses, Bulbs & Circuit Breaker - Cuses, Bulbs & Circuit Breaker - Change, Resethange, Reset  ... ... 155155  

Tires Tires and Wand Wheels heels - Inspect, - Inspect, Check ...Check ......................................... .. 156156  

Radiator Cap - Clean, Change .............................. 157Radiator Cap - Clean, Change .............................. 157  

Carriage Carriage Roller Roller Extrusion Extrusion - - Adjust ..Adjust ............................................ .... 157157  

Brake Oil (OCDB) – Check .................................... 158Brake Oil (OCDB) – Check .................................... 158

Every 10 Service Hours or DailyEvery 10 Service Hours or Daily

Inspection Inspection Engine Engine for for Fluid Fluid Leaks .....Leaks ......................................... .... 159159  

Engine Oil Level - Check ....................................... 159Engine Oil Level - Check ....................................... 159  
CoolanCoolant Level t Level – Ch– Check eck ........................................... ........................................... 159159  

Air Cleaner Indicator – Check ................................ 160Air Cleaner Indicator – Check ................................ 160  

IInspect Foot Pedal Operation (LP Engine Only)nspect Foot Pedal Operation (LP Engine Only)  .... .... 161161  

Inspect Inspect Engine Engine for for Exhaust Exhaust Leaks Leaks .............................................. .... 161161  

Walk-Around Walk-Around Inspection Inspection - - Inspect .........Inspect ........................................ . 161161  

Mast Channels – Lubricate .................................... 162Mast Channels – Lubricate .................................... 162  

Transmission Oil Level – Check ............................ 163Transmission Oil Level – Check ............................ 163

Hydraulic Hydraulic Return Return Filter Filter – – Change........Change.......................................... 171.. 171

Every 250 Service Hours or Every 250 Service Hours or MonthlMonthlyy

Air Air Intake SyIntake System stem - Che- Check, ck, Clean ..Clean .......................................... 1...... 17272  

Engine Oil Engine Oil & Filter(LP & Filter(LP Engine Only) Engine Only) - Change - Change ..... ..... 175175  

Hydraulic Oil Level – Check .................................. 176Hydraulic Oil Level – Check .................................. 176  

Drive Axle Oil Level – Check ................................. 176Drive Axle Oil Level – Check ................................. 176  

Mast, Carriage, Lift Chains & Attachments - Inspect,Mast, Carriage, Lift Chains & Attachments - Inspect,
LubriLubricate ...........................................................cate ................................................................. 177...... 177  

Steering Steering Mechanism Mechanism - Check, - Check, Lubricate ........Lubricate ................... 178. 178  
Battery TBattery Terminal erminal - - Clean, Clean, Inspect .........Inspect ....................................... 179.. 179  

Wheel Bolts & Nuts - Inspect................................. 179Wheel Bolts & Nuts - Inspect................................. 179

Every 500 Service Hours or Every 500 Service Hours or 3 Months3 Months

Belts (Diesel Belts (Diesel E/G OnE/G Only) - ly) - Check, Adjust ......Check, Adjust ...................... 180.. 180  
Mast Hinge Pins – Lubricate ................................. 180Mast Hinge Pins – Lubricate ................................. 180  

Tilt CyliTilt Cylinders - nders - Check, Adjust, Check, Adjust, Lubricate .......Lubricate ................... 18.. 1811  

Crosshead Rollers - Inspect .................................. 181Crosshead Rollers - Inspect .................................. 181  

TTransmission Oil Filter (2 Speed Only) – Chransmission Oil Filter (2 Speed Only) – Changeange ... 181 ... 181  

Parking Brake - Test, Adjust.................................. 181Parking Brake - Test, Adjust.................................. 181  

Drive Axle Oil (OCDB) - Change ........................... 181Drive Axle Oil (OCDB) - Change ........................... 181  

Horn and Horn and Lights(If EquipLights(If Equipped) – ped) – Check ........Check ....................... ... 182182  

Overhead Guard – Inspect .................................... 182Overhead Guard – Inspect .................................... 182  

Steer Suspension – Inspect .................................. 182Steer Suspension – Inspect .................................. 182  

Universal Joint - Inspect, Lubricate ....................... 182Universal Joint - Inspect, Lubricate ....................... 182  

Engine Oil & Filter(Diesel Engine Only) – ChangeEngine Oil & Filter(Diesel Engine Only) – Change
 ..................................... ................................................................................. ............................................ 183183  

Inspect Vacuum Lines and Fittings (G643(E) EngineInspect Vacuum Lines and Fittings (G643(E) Engine
only)......................................................................... 183only)......................................................................... 183  

Fuel Trim Valve(FTV) Inspection (G643E EngineFuel Trim Valve(FTV) Inspection (G643E Engine
only)......................................................................... 183only)......................................................................... 183  

Inspect Electrical Inspect Electrical System (G643E Engine System (G643E Engine only) only) .. 18.. 1833
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Every 1000 Service Hours or 6 MonthsEvery 1000 Service Hours or 6 Months

Carburetor (LP - Gas Engine Only) - Adjust, CleanCarburetor (LP - Gas Engine Only) - Adjust, Clean

  .............................................................................................................................................. 184.................... 184  

Fuel Fuel Filter Filter - - Check, Check, Clean, Clean, Change Change ......................................... ..... 184184  

Air Intake System - Change ................................... 184Air Intake System - Change ................................... 184  

Inspect Coolant Inspect Coolant Hoses Hoses (LP Engines (LP Engines Only) .......Only) ........... .... 185185  

LP Regulator/Converter Inspection (LP Engine Only)LP Regulator/Converter Inspection (LP Engine Only)
  .............................................................................................................................................. 185.................... 185  

Fuel Lines & Fittings – Check ................................ 185Fuel Lines & Fittings – Check ................................ 185  

Inspect MInspect Mixer Asixer Assembly (LP sembly (LP Engine OnlyEngine Only) ...) .................. . 185185  

Inspect Throttle Assembly (LP Engine Only)Inspect Throttle Assembly (LP Engine Only)........ 185........ 185  

Hydraulic Oil, Return Filter, Strainer & Breather -Hydraulic Oil, Return Filter, Strainer & Breather -
Check, Check, CleanClean, Ch, Change ange ........................................... ........................................... 186186  

Transmission Oil & Filter (3 Speed, ZF 3WG116) –Transmission Oil & Filter (3 Speed, ZF 3WG116) –

ChCh

Every 3000 Service Hours or 18 MonthsEvery 3000 Service Hours or 18 Months

DPF Maintenance –Ash Cleaning ......................... 199DPF Maintenance –Ash Cleaning ......................... 199  



149149

Change .................................................................... 187Change .................................................................... 187  

Transmission OTransmission Oil (2 il (2 Speed Only) Speed Only) – Ch– Change .ange ................ . 187187  

Lift Lift Chains Chains - - Test, Test, Check, Check, Adjust .....Adjust ............................................ ..... 187187

Every 1500 Service Hours or 9 MonthsEvery 1500 Service Hours or 9 Months

Drive Axle Drive Axle Oil (Shoe Oil (Shoe Brake Only) Brake Only) - Change .......- Change ......... .. 190190  

Inspect IInspect Ignition Sgnition System (ystem (LP LP Engine OEngine Only) ..nly) .................. .... 190190  

Replace Replace Spark PSpark Plugs lugs (LP E(LP Engine Ongine Only) nly) ............................... . 190190  

Replace LP Fuel Filter Element (LP Engine Only)Replace LP Fuel Filter Element (LP Engine Only)
  .............................................................................................................................................. 191.................... 191  

Testing Fuel Lock-off Operation (LP Engine Only)Testing Fuel Lock-off Operation (LP Engine Only)
  .............................................................................................................................................. 192.................... 192

Every 2000 Service Hours Every 2000 Service Hours or Yearlyor Yearly

Steer Steer Wheel Wheel Bearings Bearings - - Reassemble ..Reassemble ..................................... . 193193

Transmission Oil & Filter (3 Speed, ZF 3WG94) –Transmission Oil & Filter (3 Speed, ZF 3WG94) –
Change .Change ............................................................................................................... 193........................ 193
Cooling Cooling System System - - Clean, Clean, Change ....Change ............................................ .... 194194  

ForFork – k – InspInspect ..............ect ......................................................... ........................................... 195195

Every 2500 Service Hours or 15 MonthsEvery 2500 Service Hours or 15 Months

Inspect Battery System .......................................... 197Inspect Battery System .......................................... 197  

Checking the Checking the TMAP Sensor TMAP Sensor (LP Engine On(LP Engine Only) .... ly) .... 197197  

Inspect fInspect for Intor Intake Leaks ake Leaks (LP Engine (LP Engine Only) .Only) ................. .... 198198  

Replace PCV Valve and breather element - ChangeReplace PCV Valve and breather element - Change
(LP (LP Engine Engine Only) .................................................... Only) .................................................... 198198  

Replace Oxygen Replace Oxygen Sensor (G643E Sensor (G643E Engine OEngine Only) nly) ... ... 198198  
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Quick Quick Reference Reference to to Maintenance Maintenance Schedule Schedule FIRST FIRST EVERYEVERY
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Air Air Cleaner Cleaner Indicator Indicator Check Check 154154 OO
Air Air Intake Intake System System Change Change 178178 OO

AiAi I kI k SS Ch kCh k ClCl
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Air Air Intake Intake System System Check, Check, Clean Clean 166166 OO

Battery Battery Terminal Terminal Clean, Clean, Inspect Inspect 173173 OO

Belts Belts (Diesel (Diesel E/G E/G Only) Only) Check, Check, Adjust Adjust 174174 OO

Brake Brake Oil Oil (OCDB) (OCDB) Check Check 152152 OO

Carburetor Carburetor (LP (LP - - Gas Gas Engine Engine Only) Only) Adjust, Adjust, Clean Clean 178178 OO

Carriage Carriage Roller Roller Extrusion Extrusion Adjust Adjust 151151 OO

Checking the TMAP Sensor (LP EngineChecking the TMAP Sensor (LP Engine
Only)Only)

191191 OO

Coolant Coolant Level Level Check Check 153153 OO

Cooling SystemCooling System
Clean,Clean,
ChangeChange

188188 OO

Crosshead Crosshead Rollers Rollers Inspect Inspect 175175 OO

Drive Drive Axle Axle Oil Oil Change 16Change 1611 OO

Drive Drive Axle Axle Oil Oil (OCD(OCDB) B) Change Change 175175 OO

Drive Drive Axle Axle Oil Oil (Shoe (Shoe Brake Brake Only) Only) Change Change 184184 OO

Drive Drive Axle Axle Oil Oil Level Level Check Check 170170 OO

Engine Engine Oil Oil & & Filter(Diesel Filter(Diesel Engine Engine Only) Only) Change Change 177177 OO
Engine Engine Oil Oil & & Filter(LP Filter(LP Engine Engine Only) Only) Change Change 169169 OO

Engine Engine Oil Oil & & Oil Oil Filter Filter (Diesel (Diesel E/G E/G Only) Only) Change Change 158158 OO

Engine Engine Oil Oil Level Level Check Check 153153 OO

Engine Engine Valve Valve Lash Lash (Diesel (Diesel E/G E/G Only) Only) Check, Check, Adjust Adjust 146146 OO

Fork Fork Inspect Inspect 189189 OO

Fuel FilterFuel Filter
Check, Clean,Check, Clean,
ChangeChange

178178 OO

Fuel Fuel Lines Lines & & Fittings Fittings Check Check 179179 OO

Fuel Fuel Tank Tank Filter Filter Cap Cap & & Screen Screen CleanClean
147,14147,14

88
OO

Fuel Trim Valve(FTV) InspectionFuel Trim Valve(FTV) Inspection
(G643E Engine only)(G643E Engine only)

177177 OO

Fuses, Bulbs & Circuit BreakerFuses, Bulbs & Circuit Breaker
Change,Change,
ResetReset

149149 OO

Horn Horn and and Lights(If Lights(If Equipped) Equipped) Check Check 176176 OO

Hydraulic Hydraulic Oil Oil Level Level Check Check 170170 OO

Hydraulic Oil, Return Filter, Strainer &Hydraulic Oil, Return Filter, Strainer &
BreatherBreather

Check, Clean,Check, Clean,
ChangeChange 180180 OO

Hydraulic Hydraulic Return Return Filter Filter Change Change 165165 OO

Inspect Mixer Assembly (LP EngineInspect Mixer Assembly (LP Engine
Only)Only)

179179 OO

Inspect Inspect Battery Battery System System 191191 OO

Inspect Coolant Hoses (LP EnginesInspect Coolant Hoses (LP Engines
Only)Only)

179179 OO

Inspect Electrical System (G643EInspect Electrical System (G643E
Engine only)Engine only)

177177 OO

Inspect Inspect Engine Engine for for Exhaust Exhaust Leaks Leaks 155155 OO

Inspect Foot Pedal Operation (LPInspect Foot Pedal Operation (LP
Engine Only)Engine Only)

155155 OO
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Quick Reference to Maintenance ScheduleQuick Reference to Maintenance Schedule   FIRST EVERYFIRST EVERY
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Inspect for Intake Leaks (LP Engine Only)Inspect for Intake Leaks (LP Engine Only) 192192 OO

Inspect Inspect Ignition Ignition System System (LP (LP Engine Engine Only) Only) 184184 OO
Inspect Throttle Assembly (LP Engine Only)Inspect Throttle Assembly (LP Engine Only) 179179 OO
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Inspect Vacuum Lines and FittingsInspect Vacuum Lines and Fittings
(G643(E) Engine only)(G643(E) Engine only)

177177 OO

Inspection Inspection Engine Engine for for Fluid Fluid Leaks Leaks 153153 OO

Lift Lift Chains Chains - - Test, Test, Check, Check, Adjust Adjust 181181 OO

LP Regulator/Converter Inspection (LPLP Regulator/Converter Inspection (LP
Engine Only)Engine Only)

179179 OO

Mast Mast Channels Channels Lubricate Lubricate 156156 OO

Mast Mast Hinge Hinge Pins Pins Lubricate Lubricate 174174 OO

Mast, Carriage, Lift Chains & AttachmentsMast, Carriage, Lift Chains & Attachments
Inspect,Inspect,
LubricateLubricate

171171 OO

Overhead Overhead Guard Guard Inspect Inspect 176176 OO

Parking Parking Brake Brake Test, Test, AdjustAdjust
163,17163,17

55
O O OO

Priming the Fuel System (Diesel Engine Only)Priming the Fuel System (Diesel Engine Only)   146146 OO

Radiator CapRadiator Cap
Clean,Clean,
ChangeChange

151151 OO

Replace LP Fuel Filter Element (LPReplace LP Fuel Filter Element (LP
Engine Only)Engine Only)

185185 OO

Replace Oxygen Sensor (G643E Engine Only)Replace Oxygen Sensor (G643E Engine Only)  192  192 OO

Replace PCV Valve and breather elementReplace PCV Valve and breather element
Change (LPChange (LP
Engine Only)Engine Only)

192192 OO

Replace Replace Spark Spark Plugs Plugs (LP (LP Engine Engine Only) Only) 184184 OO

SeatSeat
Check,Check,
LubricateLubricate

148148 OO

Steer Steer Susension Susension Inspect Inspect 176176 OO

Steer Steer Wheel Wheel Bearings Bearings ReassReassemble emble 187187 OO

Steering MechanismSteering Mechanism
Check,Check,
LubricateLubricate

172172 OO

Test Fuel System for Leaks (LP Engine Only)Test Fuel System for Leaks (LP Engine Only)  147  147 OO

Testing Fuel Lock-off Operation (LPTesting Fuel Lock-off Operation (LP
Engine Only)Engine Only)

186186 OO

Tilt CylindersTilt Cylinders
Check, Adjust,Check, Adjust,
LubricateLubricate

175175 OO

Tires and WheelsTires and Wheels

Inspect,Inspect,

CheckCheck 150150 OO
Transmission Oil & Filter (3 Speed, ZFTransmission Oil & Filter (3 Speed, ZF
3WG116)3WG116)

Change 181Change 181 OO

Transmission Oil & Filter (3 Speed, ZFTransmission Oil & Filter (3 Speed, ZF
3WG94)3WG94)  

Change 187Change 187 OO

Transmission Transmission Oil Oil & & Oil Oil Filter Filter Change Change 159159 OO

Transmission Transmission Oil Oil (2 (2 Speed Speed Only) Only) Change Change 181181 OO

Transmission Transmission Oil Oil Filter Filter (2 (2 Speed Speed Only) Only) Change Change 175175 OO

Transmission Transmission Oil Oil Level Level Check Check 157157 OO

Universal JointUniversal Joint
Inspect,Inspect,
LubricateLubricate

176176 OO

Walk-Around Walk-Around Inspection Inspection Inspect 15Inspect 1555 OO

Wheel Wheel Bolts Bolts & & Nuts Nuts Inspect Inspect 173173 O O OO

  

Maintenance SectionMaintenance Section

When RequiredWhen Required
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Engine Valve Lash (Diesel E/GEngine Valve Lash (Diesel E/G

Only) - Check, AdjustOnly) - Check, Adjust

NOTICENOTICE

The valve clearances are to be adjusted at the timesThe valve clearances are to be adjusted at the times
of the following situations.of the following situations.
   When the engine is overhauled and the cylinderWhen the engine is overhauled and the cylinder

heads are disassembledheads are disassembled

Priming the Fuel System (DieselPriming the Fuel System (Diesel

Engine Only)Engine Only)

Bleeding the Fuel SysteBleeding the Fuel Systemm

After changing the fuel filter, or after having servicedAfter changing the fuel filter, or after having serviced

any part of the fuel system, make sure that the air isany part of the fuel system, make sure that the air isbled from the system.bled from the system.
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heads are disassembled.heads are disassembled.
   When severe noise comes from valve train.When severe noise comes from valve train.
   When the engine is not normally operated evenWhen the engine is not normally operated even

though there is no trouble in though there is no trouble in the fuel system.the fuel system.

WARNINGWARNING

To prevent possible injury wTo prevent possible injury when adjusting dieselhen adjusting diesel
engines, Do not use the starter motor to turn theengines, Do not use the starter motor to turn the
flywheel.flywheel.

Hot engine components can cause burns. AllowHot engine components can cause burns. Allow
additional time for the engine to cool beforeadditional time for the engine to cool before

measuring valve clearance.measuring valve clearance.

NOTICENOTICE

Measure the valve lash with the engine stopped. ToMeasure the valve lash with the engine stopped. To
obtain an accurate measurement, allow at least 20obtain an accurate measurement, allow at least 20
minutes for the engine cylinder head and block tominutes for the engine cylinder head and block to
cool.cool.

Set the clearance to the nominal appropriateSet the clearance to the nominal appropriate
clearance given in the "Valve Clearance Setting"clearance given in the "Valve Clearance Setting"
chart shown below.chart shown below.

Valve ClearancesValve Clearances  

Engine Engine Valve Valve ClearanceClearance

DB58S & D439EDB58S & D439E  

ExhaustExhaust
ValvesValves

.40 mm (.16 in).40 mm (.16 in)

InIntatake ke VaValvlveses .4.40 0 mm mm (.(.16 16 inin))

  
Refer to the "Service MRefer to the "Service Manual" for the complete valveanual" for the complete valve
adjustment procedure.adjustment procedure.

NOTE:NOTE:   In case of LP Engine, no valve adjustmentIn case of LP Engine, no valve adjustment
is necessary.is necessary.

<DB58S><DB58S>  

1.1.   Release the feed pump cap (1) on the injectionRelease the feed pump cap (1) on the injection
pump.pump.

2.2.   Release an air bleed nut (2) on the injectionRelease an air bleed nut (2) on the injection
pump.pump.

3.3.   Operate feed pump vertical until completelyOperate feed pump vertical until completely
remove an air.remove an air.

4.4.   Tighten air bleed nut (2).Tighten air bleed nut (2).

5.5.   Make sure to check leakage of injection pump &Make sure to check leakage of injection pump &
filter after operating feed pump many times.filter after operating feed pump many times.

<D439E><D439E>

1.1.   Operate priming pump for five minOperate priming pump for five minutes.utes.

2.2.   Make sure to check leakage of injection pumpMake sure to check leakage of injection pump
and filter after operating feed pump mand filter after operating feed pump many times.any times.

  

Maintenance SectionMaintenance Section

Draining the Water From the Fuel FilterDraining the Water From the Fuel Filter

Diesel Engine OnlyDiesel Engine Only

Test Fuel System for Test Fuel System for Leaks (LPLeaks (LP

Engine Only)Engine Only)

CheckCheck

PointsPoints
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Typical Typical Example Example <DB58S><DB58S>

Typical Typical Example Example <D439E><D439E>

1.1.   Turn the wing nut counter clockwise to open theTurn the wing nut counter clockwise to open the
drain valve on the bottom of the drain valve on the bottom of the fuel filter.fuel filter.

2.2.   Drain some fuel (and any water) until clean fuelDrain some fuel (and any water) until clean fuel
flows from the filter.flows from the filter.

   Obtain a leak check squirt bottle or pump sprayObtain a leak check squirt bottle or pump spray

bottle.bottle.

   Fill the bottle with an approved leak checkFill the bottle with an approved leak check

solution.solution.

   Spray a generous amount of the solution on theSpray a generous amount of the solution on the

fuel system fuel lines and connections, startingfuel system fuel lines and connections, starting
at the storage container.at the storage container.

   Wait approximately 15-60 seconds then performWait approximately 15-60 seconds then perform
a visual inspection of the fuel system. Leaks willa visual inspection of the fuel system. Leaks will

cause the solution to bubble.cause the solution to bubble.

   Repair any leaks before continuing.Repair any leaks before continuing.

   Crank the engine through several revolutions.Crank the engine through several revolutions.
This will energize the fuel lock-off and allow fuelThis will energize the fuel lock-off and allow fuel
to flow to the pressure regulator/converter.to flow to the pressure regulator/converter.
Apply additional leak check solution to theApply additional leak check solution to the
regulator/converter fuel connections andregulator/converter fuel connections and
housing. Repeat leak inspection as listed above.housing. Repeat leak inspection as listed above.

   Repair any fuel leaks before continuing.Repair any fuel leaks before continuing.

WARNINGWARNING

Prior to any service or maintenance activity, TestPrior to any service or maintenance activity, Test
Fuel System for LeaksFuel System for Leaks

  

Maintenance SectionMaintenance Section

Fuel Tank Filter Cap & Screen -Fuel Tank Filter Cap & Screen -

CleanClean

Park the lift truck with the forks lowered, parkingPark the lift truck with the forks lowered, parking
brake applied, transmission in neutral and thebrake applied, transmission in neutral and the
engine stopped.engine stopped.

Seat - Check, LSeat - Check, Lubricateubricate

Typical ExampleTypical Example

Check the operation of the seat adjuster rod MakeCheck the operation of the seat adjuster rod Make
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Typical ExampleTypical Example

1.1.   Raise the left side cover.Raise the left side cover.

2.2.   Remove the filter cap assembly. Separate theRemove the filter cap assembly. Separate the
cap from the screen. Clean both in clean,cap from the screen. Clean both in clean,
nonflammable solvent.nonflammable solvent.

3.3.   Dry and assemble cap and screen.Dry and assemble cap and screen.

4.4.   Install cap assembly.Install cap assembly.

WARNINGWARNING

Fuel leaked or spilled onto hot surfaces orFuel leaked or spilled onto hot surfaces or
electrical components can cause a fire.electrical components can cause a fire.

5.5.   Drain moisture and sediment from fuel tank asDrain moisture and sediment from fuel tank as
required by prevailing conditions.required by prevailing conditions.

Check the operation of the seat adjuster rod. MakeCheck the operation of the seat adjuster rod. Make
sure that the seat slides freely on its track. Lightly oilsure that the seat slides freely on its track. Lightly oil
the seat slithe seat slider tracks if necessary.der tracks if necessary.  

  

Maintenance SectionMaintenance Section

Fuses, Bulbs & Circuit Breaker -Fuses, Bulbs & Circuit Breaker -

Change, ResetChange, Reset

FusesFuses

NOTE:NOTE:   If a fuse filament separates, use only theIf a fuse filament separates, use only the
same type and size fuses for replacement.same type and size fuses for replacement.
If the filament in a new fuse separates. haveIf the filament in a new fuse separates. have
the circuits and instruments checked.the circuits and instruments checked.

NOTICENOTICE

Always replace fuses with ones of the correctAlways replace fuses with ones of the correct
ampere rating.ampere rating.

Remove the front cover of fuse box The fuses areRemove the front cover of fuse box The fuses are

Fuse & Relay ( LP Engine Only)Fuse & Relay ( LP Engine Only)

(1)Relay(1)Relay
(2)Fuse(2)Fuse

Located on top of engineLocated on top of engine
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Remove the front cover of fuse box. The fuses areRemove the front cover of fuse box. The fuses are
located under the cover.located under the cover.

Fuse -Fuse - Protects an electrical circuit fromProtects an electrical circuit from
an overload. Opens (filament separates)an overload. Opens (filament separates)
if an overload occurs.if an overload occurs.

Typical ExampleTypical Example

Check the fuses. Use a flashlight, if necessary.Check the fuses. Use a flashlight, if necessary.
Fuses are identified as follows :Fuses are identified as follows :

1.1.   Horn - 10 amp.Horn - 10 amp.

2.2.   Head Lamp - 15 ampHead Lamp - 15 amp

3.3.   Fwd./Rev. Solenoid, lamp Relay & Back-upFwd./Rev. Solenoid, lamp Relay & Back-up
Lamp/alarm - 10 amp.Lamp/alarm - 10 amp.

4.4.   Instrument Panel & Fuel Shutoff - 15 amp.Instrument Panel & Fuel Shutoff - 15 amp.

5.5.   Turn Signal Lamp, Stop/Strobe Lamp - 15 ampTurn Signal Lamp, Stop/Strobe Lamp - 15 amp

6.6.   Start Relay - 10 ampStart Relay - 10 amp

Located on top of engineLocated on top of engine

Circuit BreakerCircuit Breaker

1.1.   Raise the floor mat.Raise the floor mat.

Typical Typical Example Example LP LP Engine Engine TruckTruck

2.2.   The main circuit breaker is located on the rear ofThe main circuit breaker is located on the rear of
the support for the controls.the support for the controls.

NOTE:NOTE:   To reset circuit breakers push on the button.To reset circuit breakers push on the button.
The button should stay in if the breaker isThe button should stay in if the breaker is
reset. If the button will not stay in, or comesreset. If the button will not stay in, or comes
out shortly after reset, have the circuitsout shortly after reset, have the circuits
checked.checked.

  

Maintenance SectionMaintenance Section

BulbsBulbs

Bulbs are identified as followsBulbs are identified as follows

[Diesel Engine][Diesel Engine]

1.1.   Bulb-head lamp halogen(24V-70/75W)Bulb-head lamp halogen(24V-70/75W)

2.2.   Bulb-rear(24V-55W)Bulb-rear(24V-55W)
3.3.   Bulb-turn signal(Front, 24V-25/10W)Bulb-turn signal(Front, 24V-25/10W)
4.4.   Bulb-turn signal(Rear, 24V-25W)Bulb-turn signal(Rear, 24V-25W)
5.5.   Bulb-stop & tailBulb-stop & tail(24V-25/10W)(24V-25/10W)
6.6.   Bulb-back up(24V-10W)Bulb-back up(24V-10W)

[LP Engine][LP Engine]

1.1.   Bulb-head lamp halogen(12V-60/55W)Bulb-head lamp halogen(12V-60/55W)2.2.   Bulb-rear(12V-55W)Bulb-rear(12V-55W)
3.3. Bulb-turn signal(Front, 12V-23/8W)Bulb-turn signal(Front, 12V-23/8W)

Check Inflation and DamageCheck Inflation and Damage

Inspect tires for wear, cuts, gouges and foreignInspect tires for wear, cuts, gouges and foreign
objects. Look for bent rims and correct seating ofobjects. Look for bent rims and correct seating of
locking ring.locking ring.

Check tires for proper inflation. See "Tire InflationCheck tires for proper inflation. See "Tire Inflation
Pressures".Pressures".

To inflate tires always use a clip-on chuck with aTo inflate tires always use a clip-on chuck with a
minimum 60 cm (24 inches) length of hose to anminimum 60 cm (24 inches) length of hose to an
inline valve and gauge.inline valve and gauge.

Always stand behind the tread of the tire. NOT inAlways stand behind the tread of the tire. NOT in
front of the rim.front of the rim.
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3.3.   Bulb turn signal(Front, 12V 23/8W)Bulb turn signal(Front, 12V 23/8W)
4.4.   Bulb-turn signal(Rear, 12V-23W)Bulb-turn signal(Rear, 12V-23W)
5.5.   Bulb-stop & tail(12V, 23/8W)Bulb-stop & tail(12V, 23/8W)
6.6.   Bulb-back up(12V-10W)Bulb-back up(12V-10W)

Tires and Wheels - Inspect, CheckTires and Wheels - Inspect, Check

WARNINGWARNING

Servicing and changing tires and rims can beServicing and changing tires and rims can be
dangerous and should be done only by traineddangerous and should be done only by trained
personnel using proper tools and procedures.personnel using proper tools and procedures.
Deflate tire before removing wheel nuts from theDeflate tire before removing wheel nuts from the
truck.truck.

If correct procedures are not followed whileIf correct procedures are not followed while

servicing tires and rims, the assemblies couldservicing tires and rims, the assemblies could
burst with explosive force and cause seriousburst with explosive force and cause serious
physical injury or death.physical injury or death.

Follow carefully the specific informationFollow carefully the specific information
provided by your tire servicing man provided by your tire servicing man or dealer.or dealer.

Typical ExampleTypical Example

Do not reinflate a tire that has been run while flat orDo not reinflate a tire that has been run while flat or

underinflated, without first checking to make sureunderinflated, without first checking to make sure
the rim is not damaged and is in the correct the rim is not damaged and is in the correct position.position.

When tires are changed, be sure to clean all rimWhen tires are changed, be sure to clean all rim
parts and, if necessary, repaint to stop detrimentalparts and, if necessary, repaint to stop detrimental
effects of corrosion. Sand blasting is recommendedeffects of corrosion. Sand blasting is recommended
for removal of rust.for removal of rust.

Check all components carefully and replace anyCheck all components carefully and replace any
cracked, badly worn, damaged and severely rustedcracked, badly worn, damaged and severely rusted
or corroded parts with new parts of the same sizeor corroded parts with new parts of the same size
and type. If there is any doubt, replace with newand type. If there is any doubt, replace with new
parts.parts.

Do not, under any circumstances, attempt to rework,Do not, under any circumstances, attempt to rework,
weld, heat or braze any rim components.weld, heat or braze any rim components.

  

Maintenance SectionMaintenance Section

Radiator Cap - Clean, ChangeRadiator Cap - Clean, Change

Clean Pressure CapClean Pressure Cap

Clean Outside of Radiator CoreClean Outside of Radiator Core

WARNINGWARNING

Pressure air can cause personal injury.Pressure air can cause personal injury.

When using pressure air for cleaning, wear aWhen using pressure air for cleaning, wear a
protective face shield, protective clothing andprotective face shield, protective clothing and
protective shoes.protective shoes.
The maximum air pressure must be below 205The maximum air pressure must be below 205
kPa (30 psi) for cleaning purposes.kPa (30 psi) for cleaning purposes.

Compressed air, high pressure water or steam canCompressed air, high pressure water or steam can

be used to remove dust, leaves and general debrisbe used to remove dust, leaves and general debris
from a radiator. Clean as required by condition offrom a radiator. Clean as required by condition of
radiator.radiator.
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The radiator cap is located on the left side of the liftThe radiator cap is located on the left side of the lift
truck. (Diesel Engine Truck)truck. (Diesel Engine Truck)
The radiator cap is located on the right side of the liftThe radiator cap is located on the right side of the lift
truck. (LP Engine Truck)truck. (LP Engine Truck)

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to
contact skin.contact skin.

1.1.   Remove the radiator cap slowly to relieveRemove the radiator cap slowly to relieve
pressure.pressure.

2.2.   Inspect the cap for damage, deposits or foreignInspect the cap for damage, deposits or foreign
material. Clean the cap with a clean cloth ormaterial. Clean the cap with a clean cloth or
change the cap as necessary.change the cap as necessary.

3.3.   Install the cap.Install the cap.

radiator.radiator.
The use of compressed air is preferred.The use of compressed air is preferred.

Carriage Roller Extrusion - AdjustCarriage Roller Extrusion - Adjust

1.1.   Set the mast vertical.Set the mast vertical.

2.2.   Lower the carriage completely.Lower the carriage completely.

3.3.   On full free lift and full free triple lift models, theOn full free lift and full free triple lift models, the
bottom of the inner mast must be flush with thebottom of the inner mast must be flush with the
bottom of the stationary mast.bottom of the stationary mast.

4.4.   Measure the distance from the bottom of theMeasure the distance from the bottom of the
inner upright to the bottom of carriage bearing.inner upright to the bottom of carriage bearing.

5.5.   The measurement (A) must be as follows inThe measurement (A) must be as follows in
Chart below.Chart below.

Height of carriage roller extrusion (A)Height of carriage roller extrusion (A)

STD STD mast mast FF FF mast mast FFT FFT mastmast

D50/60/70S-5 (3 Speed, 2 Speed), G50/60/70S-5D50/60/70S-5 (3 Speed, 2 Speed), G50/60/70S-5

23 23 - - 2626

D80/90S-5(3 Speed)D80/90S-5(3 Speed)  

42 42 - - 4242

  

Maintenance SectionMaintenance Section

Brake Oil (OCDB) – CheckBrake Oil (OCDB) – Check

Only for Oil Cooled Disc Only for Oil Cooled Disc BrakeBrake

Th b k i i l t d th l ft id f thTh b k i i l t d th l ft id f th
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The brake reservoir is located on the left side of theThe brake reservoir is located on the left side of the
steering column.steering column.

1.1.   Remove the filter cap.Remove the filter cap.

2.2.   Maintain the brake fluid level to the fluid levelMaintain the brake fluid level to the fluid level
mark on the brake system reservoir.mark on the brake system reservoir.

3.3.   Clean and install the filter cap.Clean and install the filter cap.

  

Maintenance SectionMaintenance Section

Every 10 Service Hours or DailyEvery 10 Service Hours or Daily
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Inspection Engine for FInspection Engine for Fluid Leaksluid Leaks

1.1. Start the engine and allo Start the engine and allow it to reach operatingw it to reach operating
temperatures.temperatures.  

2.2. Turn the engine off. Turn the engine off.

3.3. Inspect the entire engine for oil and/or coolantInspect the entire engine for oil and/or coolant

leaks.leaks.  

4.4. Repair as necessary before continuing.Repair as necessary before continuing.

Coolant Level – CheckCoolant Level – Check

WARNINGWARNING

At operating temperature, the engine coolant isAt operating temperature, the engine coolant is
hot and under pressure.hot and under pressure.

Steam can cause pSteam can cause personal injury.ersonal injury.

Check the coolant level only after the engine hasCheck the coolant level only after the engine has
been stopped and the filter cap is cool enoughbeen stopped and the filter cap is cool enough
to touch with yto touch with your bare hand.our bare hand.
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Engine Oil Level - CheckEngine Oil Level - Check

1.1.   Raise the hood and seat assembly.Raise the hood and seat assembly.

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to
contact skin.contact skin.

Typical ExampleTypical Example

2.2.   Maintain oil level between the MAX. and MIN.Maintain oil level between the MAX. and MIN.marks on the dipstick.marks on the dipstick.

Remove the filter cap slowly to relieve pressure.Remove the filter cap slowly to relieve pressure.

Cooling system conditioner contains alkali.Cooling system conditioner contains alkali.
Avoid contact with the skin and eyes to preventAvoid contact with the skin and eyes to prevent
personal injury.personal injury.

Typical Typical Example Example Diesel Diesel Engine Engine TruckTruck

Typical Typical Example Example LP LP Engine Engine TruckTruck

1.1.   Observe the coolant level with engine cold.Observe the coolant level with engine cold.
Maintain coolant level to the proper line onMaintain coolant level to the proper line on
expansion bottle. If the expansion bottle has noexpansion bottle. If the expansion bottle has no
coolant, it will be necessary to check coolant atcoolant, it will be necessary to check coolant at
the radiator filter neck.the radiator filter neck.

  

Maintenance SectionMaintenance Section

2.2.   Remove the radiator cap. Fill radiator to the topRemove the radiator cap. Fill radiator to the top
of the filter neck. Inspect radiator cap. Replace ifof the filter neck. Inspect radiator cap. Replace if
damaged. Install the radiator cap.damaged. Install the radiator cap.

Typical ExampleTypical Example

Air Cleaner Indicator – CheckAir Cleaner Indicator – Check

Service Service IndicatorIndicator
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3.3.   Start and run the engine to stabilize the coolantStart and run the engine to stabilize the coolant
level in the filter neck. If low, add coolant until itlevel in the filter neck. If low, add coolant until it
reaches the top of the filter neck. Install thereaches the top of the filter neck. Install the
radiator cap. Observe coolant level in theradiator cap. Observe coolant level in the
expansion bottle. If necessary, add coolant toexpansion bottle. If necessary, add coolant to
bring the coolant to the appropriate line on thebring the coolant to the appropriate line on the
expansion bottle.expansion bottle.

4.4.   Stop the engine.Stop the engine.

5.5.   Inspect the cooling system for leaks, hoseInspect the cooling system for leaks, hose
cracks or loose connections.cracks or loose connections.

WARNINGWARNING

Pressure air can cause personal injury.Pressure air can cause personal injury.

When using pressure air for cleaning, wear aWhen using pressure air for cleaning, wear a

protective face shield, protective clothing andprotective face shield, protective clothing and
protective shoes.protective shoes.
Maximum air pressure must be less than 205Maximum air pressure must be less than 205
kPa (30 psi) for cleaning purposes.kPa (30 psi) for cleaning purposes.

6.6.   Blow any dust and lint from the radiator fins.Blow any dust and lint from the radiator fins.

Typical Typical Example Example Diesel Diesel Engine Engine TruckTruck

1.1.   Observe the air cleaner service indicator.Observe the air cleaner service indicator.

2.2.   Service the air cleaner when the RED band inService the air cleaner when the RED band in
the service indicator, locks in the visible position.the service indicator, locks in the visible position.
See topic, "Air Intake System - Check, Clean" inSee topic, "Air Intake System - Check, Clean" in
"Every 250 Service Hours or Monthly"."Every 250 Service Hours or Monthly".

NOTE:NOTE:   Service the element more frequently, asService the element more frequently, as
required, in severe dust or lint conditions.required, in severe dust or lint conditions.
Also, service it more frequently where theAlso, service it more frequently where the
operator is required to wear a respirator.operator is required to wear a respirator.

3.3.   Close hood and seat assembly.Close hood and seat assembly.

  

Maintenance SectionMaintenance Section

Inspect Foot Pedal Operation (LPInspect Foot Pedal Operation (LP

Engine Only)Engine Only)

1.1. Verify foot pedal travel is  Verify foot pedal travel is smooth without sticking.smooth without sticking.

WARNINGWARNING

When the acceleration pedal harness isWhen the acceleration pedal harness is
connected or disconnected, should be workedconnected or disconnected, should be worked
key OFF condition.key OFF condition.

If not, occurred malfunction, can cause theIf not, occurred malfunction, can cause the

personal injury.personal injury.

I t E i fI t E i f E h t L kE h t L k

3.3.   Inspect the hydraulic system for leaks, wornInspect the hydraulic system for leaks, worn
hoses or damaged lines.hoses or damaged lines.

4.4.   Look for transmission and driveaxle leaks on theLook for transmission and driveaxle leaks on the
lift truck and on the ground.lift truck and on the ground.
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Inspect Engine for Inspect Engine for Exhaust LeaksExhaust Leaks

1.1.   Start the engine and allow it to reach operatingStart the engine and allow it to reach operating
temperatures.temperatures.  

2.2.   Perform visual inspection of exhaust system.Perform visual inspection of exhaust system.
Repair any/all leaks found.Repair any/all leaks found.  

Walk-Around Inspection - InspectWalk-Around Inspection - Inspect

For maximum service life of the lift truck, make aFor maximum service life of the lift truck, make a

thorough walk-around inspection. Look around andthorough walk-around inspection. Look around and
under the truck for such items as loose or missingunder the truck for such items as loose or missing
bolts, debris or dirt buildup, fuel, oil or coolant leaksbolts, debris or dirt buildup, fuel, oil or coolant leaks
and cut or gouged tires.and cut or gouged tires.

Have any repairs made and debris removed, asHave any repairs made and debris removed, as
needed.needed.

Typical ExampleTypical Example

1.1.   Inspect the tires and wheels for cuts, gouges,Inspect the tires and wheels for cuts, gouges,
foreign objects, inflation pressure and loose orforeign objects, inflation pressure and loose or
missing bolts.missing bolts.

2.2.   Inspect the mast and lift chains for wear, brokenInspect the mast and lift chains for wear, broken
links, pins and loose rollers.links, pins and loose rollers.

Typical ExampleTypical Example

5.5.   Inspect the operator's compartment for looseInspect the operator's compartment for loose
items and cleanliness.items and cleanliness.

6.6.   Inspect the instrument panel for broken gaugesInspect the instrument panel for broken gauges
and indicator lights.and indicator lights.

7.7.   Test the horn and other safety devices forTest the horn and other safety devices for
proper operation.proper operation.

Typical Typical Example Example Diesel Diesel Engine(3 Engine(3 Speed, Speed, Tier-Tier-ⅡⅡ))

Typical Typical Example Example Diesel Diesel Engine(2 Engine(2 Speed, Speed, Tier-Tier-ⅡⅡ))

  

Maintenance SectionMaintenance Section

  

Typical Typical Example Example Diesel Diesel Engine(TierEngine(Tier--ⅢⅢ))

Mast Channels – LubricateMast Channels – Lubricate

Typical ExampleTypical Example

The channels on the roller-type mast require aThe channels on the roller-type mast require a
break-in period. Apply a light film of lubricant on thebreak-in period. Apply a light film of lubricant on the
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LP EngineLP Engine

8.8.   Inspect engine compartment for oil, coolant andInspect engine compartment for oil, coolant and
fuel leaks.fuel leaks.

9.9.   Inspect the cooling system for leaks, worn hosesInspect the cooling system for leaks, worn hoses
and debris buildup.and debris buildup.

10.10. Inspect the carriages, forks or attachments forInspect the carriages, forks or attachments for
wear, damage, and loose or miwear, damage, and loose or missing bolts.ssing bolts.

   Visually inspect forks for cracks, especiallyVisually inspect forks for cracks, especially
in the heel section, around the mountingin the heel section, around the mounting
brackets, and all weld areas.brackets, and all weld areas.

   Inspect for broken or jagged fork tips, bentInspect for broken or jagged fork tips, bent
or twisted blades and shanks.or twisted blades and shanks.

   Make sure positioning lock is in place andMake sure positioning lock is in place and
working. Lock the forks in position beforeworking. Lock the forks in position before

using the truck. See Step 7 of "Forks" inusing the truck. See Step 7 of "Forks" in
"Every 2000 Service Hours or "Every 2000 Service Hours or Yearly".Yearly".  

   Remove all defective forks from service.Remove all defective forks from service.

p pp y gp pp y g
channels where the rollers ride. This will preventchannels where the rollers ride. This will prevent
metal peel until the rollers set a pattern.metal peel until the rollers set a pattern.

  

Maintenance SectionMaintenance Section

Transmission Oil Level – CheckTransmission Oil Level – Check

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to
contact skin.contact skin.

1.1.   Start and operate the lift truck until theStart and operate the lift truck until the
transmission reaches normal operatingtransmission reaches normal operating
temperature (about 80°C).temperature (about 80°C).

2.2.   Park the lift truck level with the forks lowered,Park the lift truck level with the forks lowered,
parking brake applied and the transmissionparking brake applied and the transmission
controls in controls in NEUTRAL.NEUTRAL.

4.4.   Shift the transmission into NEUTRAL. EngageShift the transmission into NEUTRAL. Engage
the parking brake.the parking brake.

5.5.   Loosen the oil dipstick counter-clockwise,Loosen the oil dipstick counter-clockwise,
remove and clear it. Insert the oil dipstick slowlyremove and clear it. Insert the oil dipstick slowly
into the oil level tube until contact is obtained,into the oil level tube until contact is obtained,
and pull the dipstick out again.and pull the dipstick out again.

6.6.   When the oil temperature is around 40°C, theWhen the oil temperature is around 40°C, the
marking on the oil dipstick must be lying abovemarking on the oil dipstick must be lying above

the cold start mark, "COLD". When the oilthe cold start mark, "COLD". When the oiltemperature is around 80°C, the oil level musttemperature is around 80°C, the oil level must
be lying in the zone "HOT".be lying in the zone "HOT".
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3.3.   With the service brake applied and the engine atWith the service brake applied and the engine at
low idle, shift the directional control lever tolow idle, shift the directional control lever to
forward and then to reverse, to filforward and then to reverse, to fil l the clutches.l the clutches.

Typical Typical Example Example D50/60/70/80D50/60/70/80/90S-5 /90S-5 (3 (3 Speed)Speed)

Typical Typical Example Example D50/60/70D50/60/70S-5 S-5 (2 (2 Speed), Speed), G50/60/70SG50/60/70S-5-5

7.7.   Install the oil dipstick again and tighten itInstall the oil dipstick again and tighten it
clockwise.clockwise.

8.8.   Check for oil leaks at the filter and drain plug.Check for oil leaks at the filter and drain plug.

9.9.   Stop the engine.Stop the engine.

  

Maintenance SectionMaintenance Section

First 50-100 Service Hours or First 50-100 Service Hours or a Weeka Week
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Engine Oil & Oil Filter (Diesel E/GEngine Oil & Oil Filter (Diesel E/G

Only) - ChangeOnly) - Change

The percentage of sulfur in the fuel will affect theThe percentage of sulfur in the fuel will affect the
engine oil recommendations. If the fuel has overengine oil recommendations. If the fuel has over
0.5% sulfur content, the engine oil must have a TBN0.5% sulfur content, the engine oil must have a TBN
of 20 times the percentage of fuel sulfur (TBN asof 20 times the percentage of fuel sulfur (TBN as

measured by the ASTM D-2896 method). Your oilmeasured by the ASTM D-2896 method). Your oilsupplier should be able to furnish the correcsupplier should be able to furnish the correct oils.t oils.

1.1.   Operate lift truck a few minutes to warm oil. ParkOperate lift truck a few minutes to warm oil. Park
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the lift truck with the forks lowered, parkingthe lift truck with the forks lowered, parking
brake applied, transmission in neutral and thebrake applied, transmission in neutral and the
engine stopped.engine stopped.

2.2.   Raise rear of lift truck off the ground and blockRaise rear of lift truck off the ground and block
securely.securely.

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to
contact skin.contact skin.

Typical Typical Example Example Diesel Diesel Engine Engine Truck Truck (DB58S)(DB58S)

Typical Typical Example Example Diesel Diesel Engine Engine Truck Truck (D439(D439E)E)

NOTICENOTICE

Careless disposal of waste oil can harm theCareless disposal of waste oil can harm the
environment and can be dangerous to persons.environment and can be dangerous to persons.
Always dispose of waste oil to authorized andAlways dispose of waste oil to authorized and
licensed personnel only.licensed personnel only.

3.3.   Remove the crankcase drain plug and allow oilRemove the crankcase drain plug and allow oil

to drain. Clean and install drain plug.to drain. Clean and install drain plug.

4.4.   Raise the left side cover.Raise the left side cover.

5.5.   Remove and discard oil filter element.Remove and discard oil filter element.

6.6.   Wipe sealing surface of oil filter elementWipe sealing surface of oil filter element
mounting base. Make sure all of the old gasketmounting base. Make sure all of the old gasket
is removed.is removed.

7.7.   Before installing a new filter element, apply aBefore installing a new filter element, apply a
small amount of clean engine oil to the filtersmall amount of clean engine oil to the filter
element gasket.element gasket.

8.8.   Install the new filter element. When the gasketInstall the new filter element. When the gasket
contacts the base, tighten it 3/4 of a turn more.contacts the base, tighten it 3/4 of a turn more.

Do not overtighten.Do not overtighten.

9.9.   Raise the lift truck, remove the blocking andRaise the lift truck, remove the blocking and
lower the lift truck.lower the lift truck.

  

Maintenance SectionMaintenance Section

  
Typical Typical Example Example Diesel Diesel Engine Engine Truck Truck (DB58S)(DB58S)

Transmission Oil & Oil Filter –Transmission Oil & Oil Filter –

ChangeChange

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to
contact skin.contact skin.

Park the lift truck level, with the forks lowered,Park the lift truck level, with the forks lowered,
parking brake engaged, transmission in NEUTRALparking brake engaged, transmission in NEUTRAL
and the engine stopped.and the engine stopped.
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Typical Typical Example Example Diesel Diesel Engine Engine Truck Truck (D439E)(D439E)

10.10.  Fill the crankcase. See "Refill Capacities".Fill the crankcase. See "Refill Capacities".

11.11.  Start the engine and allow the oil to fill the filterStart the engine and allow the oil to fill the filter
and passages.and passages.

12.12.  Check for oil leaks.Check for oil leaks.

13.13.  Stop the engine and measure the oil level.Stop the engine and measure the oil level.
Maintain the oil level between the MAX. and MINMaintain the oil level between the MAX. and MIN
marks on dip stick.marks on dip stick.

14.14.  Close side cover.Close side cover.

NOTICENOTICE

Servicing of the engine oil and oil filter element willServicing of the engine oil and oil filter element will

largely affect the engine performance as well as thelargely affect the engine performance as well as the
engine life.engine life.

Engine oil and filter element must be changed afterEngine oil and filter element must be changed after
the first 50-100 Service hours or a week.the first 50-100 Service hours or a week.

Typical Typical Example Example D50/60/70/8D50/60/70/80/90S-5 0/90S-5 (3 (3 SpeedSpeed))

Typical Typical Example Example D50/60/70S-5 D50/60/70S-5 (2 (2 Speed), Speed), G50/60/70S-5G50/60/70S-5

1.1.   Remove drain plug. Allow the oil to drain.Remove drain plug. Allow the oil to drain.

NOTICENOTICE

Careless disposal of waste oil can harm theCareless disposal of waste oil can harm the
environment and can be dangerous to persons.environment and can be dangerous to persons.
Always dispose of waste oil to authorized andAlways dispose of waste oil to authorized and
licensed personnel only.licensed personnel only.

  

Maintenance SectionMaintenance Section

  
Typical Typical Example Example D50/60/70SD50/60/70S-5 -5 (2 (2 SpeedSpeed), ), G50/60/70S-5G50/60/70S-5

2.2.   Wash the strainer (screen) , spring and drainWash the strainer (screen) , spring and drain

plug in clean, nonflammable solvent. Dry theplug in clean, nonflammable solvent. Dry the
strainer, spring and drain plug. [D50/60/ 70S-5strainer, spring and drain plug. [D50/60/ 70S-5
(2 Speed), G50/60/70S-5 Only](2 Speed), G50/60/70S-5 Only]

Typical Typical Example Example D50/60/70S-5 D50/60/70S-5 (2 (2 Speed), Speed), G50/60/70S-5G50/60/70S-5

4.4.   Rotate the oil filter counter clockwise to removeRotate the oil filter counter clockwise to remove
it.it.

• • Replacement Replacement Interval Interval of of Transmission Transmission Oil Oil FilterFilter
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3.3.   Install the drain plug.Install the drain plug.

ZF 3WG116ZF 3WG116

Typical Typical Example Example D50/60/70/80/90D50/60/70/80/90S-5 S-5 (3 (3 Speed)Speed)

ZFZF  3WG943WG94  

Typical Typical Example Example D50/60/70/80/90D50/60/70/80/90S-5 S-5 (3 (3 Speed)Speed)

D50/60/70/80/90S-5 (3 Speed)D50/60/70/80/90S-5 (3 Speed)
: Every 1,000 Service Hours or 6 Months.: Every 1,000 Service Hours or 6 Months.

D50/60/70S-5 (2 Speed), G50/60/70S-5D50/60/70S-5 (2 Speed), G50/60/70S-5
: Every 500 Service Hours or 3 Months.: Every 500 Service Hours or 3 Months.

5.5.   Put a small amount of clean oil on the sealPut a small amount of clean oil on the seal
gasket on the new filter. Install the filter by hand.gasket on the new filter. Install the filter by hand.
When the filter contacts the base, tighten it anWhen the filter contacts the base, tighten it an
additional 3/4 turn.additional 3/4 turn.

6.6.   Close the hood and seat assembly.Close the hood and seat assembly.

7.7.   Open the access door in the floor plate.Open the access door in the floor plate.

Typical Typical Example Example D50/60/70/8D50/60/70/80/90S-5 0/90S-5 (3 (3 Speed)Speed)

  

Maintenance SectionMaintenance Section

  

Typical Typical Example Example D50/60/70D50/60/70S-5 S-5 (2 (2 Speed), Speed), G50/60/70SG50/60/70S-5-5

8.8.   Remove the dip stick/filter cap. Fill theRemove the dip stick/filter cap. Fill the

compartment with oil. See "Refill Capacities".compartment with oil. See "Refill Capacities".
Install the dip stick/filter cap.Install the dip stick/filter cap.

99 Start the engineStart the engine

Drive Axle Oil - ChangeDrive Axle Oil - Change

Park the lift truck on a level surface, parking brakePark the lift truck on a level surface, parking brake
applied, transmission in neutral.applied, transmission in neutral.

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to

contact skin.contact skin.

Shoe Brake TypeShoe Brake Type
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9.9.   Start the engine.Start the engine.

10.10.  With the service brake applied and engine at lowWith the service brake applied and engine at low
idle, shift the transmission to forward andidle, shift the transmission to forward and
reverse to fill the clutches.reverse to fill the clutches.

11.11.  Shift the transmission into NEUTRAL. EngageShift the transmission into NEUTRAL. Engage
the parking brake.the parking brake.

12.12.  Loosen the oil dipstick counter-clockwise,Loosen the oil dipstick counter-clockwise,
remove and clear it. Insert the oil dipstick slowlyremove and clear it. Insert the oil dipstick slowly
into the oil level tube until contact is obtained,into the oil level tube until contact is obtained,
and pull the dipstick out again.and pull the dipstick out again.

13.13.  When the oil temperature is around 40When the oil temperature is around 40°°C, theC, the
marking on the oil dipstick must be lying abovemarking on the oil dipstick must be lying above
the cold start mark, "COLD". When the oilthe cold start mark, "COLD". When the oil

temperature is around 80temperature is around 80°°C, the oil level mustC, the oil level must
be lying in the zone "HOT".be lying in the zone "HOT".

14.14.  Install the oil dipstick again and tighten itInstall the oil dipstick again and tighten it
clockwise.clockwise.

15.15.  Check for oil leaks at the filter and drain plug.Check for oil leaks at the filter and drain plug.

16.16.  Stop the engine.Stop the engine.

Typical ExampleTypical Example

1.1.   Raise the carriage high enough to access theRaise the carriage high enough to access the

drive axle housing level/fill plug with breather.drive axle housing level/fill plug with breather.

2.2.   Block the bottom of the carriage with a block ofBlock the bottom of the carriage with a block of
wood to hold the carriage in the raised position.wood to hold the carriage in the raised position.

3.3.   Turn the ignition switch OFF.Turn the ignition switch OFF.

4.4.   Remove the drive axle housing level/fill plug withRemove the drive axle housing level/fill plug with
breather.breather.
Wash them in clean, nonflammable solvent.Wash them in clean, nonflammable solvent.

5.5.   Place an appropriate container under the axle toPlace an appropriate container under the axle to
catch the oil as it drains.catch the oil as it drains.
Remove the drive axle housing drain plug.Remove the drive axle housing drain plug.

6.6.   Allow the oil to drain completely out.Allow the oil to drain completely out.

Discard the old oil according to local regulations.Discard the old oil according to local regulations.

7.7.   Clean and reinstall the drive axle housing drainClean and reinstall the drive axle housing drain
plug.plug.

  

Maintenance SectionMaintenance Section

  
Typical ExampleTypical Example  

8.8.   Remove planetary hub level/drain/fill plugs.Remove planetary hub level/drain/fill plugs.

Allow the oil to drain completely out.Allow the oil to drain completely out.
Reinstall the planetary hub plugs.Reinstall the planetary hub plugs.

9.9.   Fill the drive axle housing with sufficient fresh oilFill the drive axle housing with sufficient fresh oil

Oil Cooled Disc Brake (OCDB) TypeOil Cooled Disc Brake (OCDB) Type

Park the lift truck on a level surface. Apply thePark the lift truck on a level surface. Apply the
parking brake. Place the directional control level inparking brake. Place the directional control level in
NEUTRAL and stop the engine.NEUTRAL and stop the engine.
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99 gg
through the drive axle housing level/fill plugthrough the drive axle housing level/fill plug
opening until it reaches the bottom of the hole.opening until it reaches the bottom of the hole.
See the section, "Lubricant the Viscosities." andSee the section, "Lubricant the Viscosities." and
"Refill Capacities" for the type and amount of oil"Refill Capacities" for the type and amount of oil
to use.to use.

10.10.  Remove the wood blocking and Lower theRemove the wood blocking and Lower the
carriage.carriage.

11.11.  Operate the lift truck for a few minutes.Operate the lift truck for a few minutes.
And align the planetary hub drain/fill/level plugsAnd align the planetary hub drain/fill/level plugs
to the horizontal position. Remove the plugs.to the horizontal position. Remove the plugs.

12.12.  Fill the planetary hubs, through the drain/fill/levelFill the planetary hubs, through the drain/fill/level
hole, until the oil reaches the hole.hole, until the oil reaches the hole.
See the section, "Refill See the section, "Refill Capacities".Capacities".

13.13.  Clean and reinstall the planetary hub drain/fill/Clean and reinstall the planetary hub drain/fill/
level plugs.level plugs.

1.1.   Remove three drain plugs of the drive axleRemove three drain plugs of the drive axle
housing and both wheel ends. Allow the oil tohousing and both wheel ends. Allow the oil to
drain into a suitable container. Clean thedrain into a suitable container. Clean the
magnetic drain plugs. Check O-ring seal andmagnetic drain plugs. Check O-ring seal and
replace if necessary.replace if necessary.

2.2.   Install the drain plug.Install the drain plug.

3.3.   Remove strainer assembly.Remove strainer assembly.

4.4.   Wash the strainer assembly in clean,Wash the strainer assembly in clean,
nonflammable solvent and dry it.nonflammable solvent and dry it.

5.5.   Install the strainer assembly and reconnect theInstall the strainer assembly and reconnect the
hose and harness.hose and harness.

  

Maintenance SectionMaintenance Section

  

6.6.   Remove the dip stick/filter cap. Fill the drive axleRemove the dip stick/filter cap. Fill the drive axle
housing with oil. See "Lubricant Specification -housing with oil. See "Lubricant Specification -

Drive Axle Oil" and "Refill Drive Axle Oil" and "Refill Capacity".Capacity".

7.7.   Start the lift truck. With the engine at low idle,Start the lift truck. With the engine at low idle,
place the directional control lever to theplace the directional control lever to the

Parking Brake - Test, AdjustParking Brake - Test, Adjust

WARNINGWARNING

To prevent personal injury, the operator must beTo prevent personal injury, the operator must be
ready to use the service brake if the parkingready to use the service brake if the parking
brake is not adjusted correctly and the lift truckbrake is not adjusted correctly and the lift truck
starts to move.starts to move.

NOTE:NOTE:   Be sure area around the lift truck is clear ofBe sure area around the lift truck is clear of
personnel and obstructions.personnel and obstructions.

1.1.   Drive the lift trDrive the lift truck with a rated load uck with a rated load up a 15%up a 15%
incline.incline.

2.2. Halfway up the incline, stop the lift truck byHalfway up the incline, stop the lift truck by
l i h i b kl i h i b k
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NEUTRAL.NEUTRAL.

8.8.   Maintain the oil level between lower mark andMaintain the oil level between lower mark and
upper mark on the dip stick/filter cap.upper mark on the dip stick/filter cap.

9.9.   Install the dip stick/filter cap.Install the dip stick/filter cap.

applying the service brakes.applying the service brakes.

Typical ExampleTypical Example

3.3. Engage the parking brake and slowly release theEngage the parking brake and slowly release the
service brake.service brake.

4.4. If the parking brake has the correct adjustmentIf the parking brake has the correct adjustment
the lift truck will be hold in place. If the parkingthe lift truck will be hold in place. If the parking
brake does not hold, adjust the parking brake.brake does not hold, adjust the parking brake.

  

Maintenance SectionMaintenance Section

To AdjustTo Adjust

Park the lift truck level, with the forks lowered,Park the lift truck level, with the forks lowered,
transmission in NEUTRAL, the engine stopped andtransmission in NEUTRAL, the engine stopped and
the wheels securely blocked.the wheels securely blocked.

T i l E lT i l E l
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Typical ExampleTypical Example

1.1.   Release the parking brakeRelease the parking brake

2.2.   Turn the adjustment knob, clockwise to tightenTurn the adjustment knob, clockwise to tighten
the brake.the brake.

3.3.   Test the parking brake adjustment. Repeat theTest the parking brake adjustment. Repeat the
adjustment procedure, if necessary.adjustment procedure, if necessary.

  

Maintenance SectionMaintenance Section

First 250 Service Hours or a MonthFirst 250 Service Hours or a Month
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Hydraulic Return Filter – ChangeHydraulic Return Filter – Change

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to
contact skin.contact skin.

Park the lift truck level with the forks lowered,Park the lift truck level with the forks lowered,
parking brake engaged, transmission in NEUTRALparking brake engaged, transmission in NEUTRAL
and the engine stopped.and the engine stopped.

4.4.   Clean the filter housing with a clean,Clean the filter housing with a clean,
nonflammable solvent.nonflammable solvent.

5.5.   Clean the housing base.Clean the housing base.

6.6.   Insert a new filter element into the filter housinInsert a new filter element into the filter housing.g.

7.7.   Inspect the filter housing seal. Replace ifInspect the filter housing seal. Replace if
necessary.necessary.

8.8.   Apply a small amount of clean oil to the filterApply a small amount of clean oil to the filter
element seal and housing seal.element seal and housing seal.

9.9.   Install the filter housing with filter to the housingInstall the filter housing with filter to the housing
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1.1.   Remove the floor plate.Remove the floor plate.

2.2.   Remove bolts and filter housing.Remove bolts and filter housing.

3.3.   Remove and discard filter element from filterRemove and discard filter element from filter
housing.housing.

g gg g
base. Install bolts and tighten 20 to 30 N•m (15base. Install bolts and tighten 20 to 30 N•m (15
to 20 lb•ft).to 20 lb•ft).

10.10.  Start the engine and operate the hydraulicStart the engine and operate the hydraulic
controls, and the steering system, through a fewcontrols, and the steering system, through a few
cycles to fill the lines. Look for oil leaks.cycles to fill the lines. Look for oil leaks.

11.11.  Stop the engine and check the oil level. With allStop the engine and check the oil level. With all
cylinders retracted, maintain the oil level to thecylinders retracted, maintain the oil level to the
FULL mark on the dip stick/filter cap assembly.FULL mark on the dip stick/filter cap assembly.

  

Maintenance SectionMaintenance Section

Every 250 Service Hours or MonthlyEvery 250 Service Hours or Monthly
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Air Intake System - Check, CleanAir Intake System - Check, Clean

Precleaner (If Precleaner (If EquEquipped)ipped)

NOTICENOTICE

Never service precleaner with the enginerunning.Never service precleaner with the enginerunning.

Servicing Filter ElementServicing Filter Element

NOTICENOTICE

Never service filter with the engine running.Never service filter with the engine running.
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Typical ExampleTypical Example

1.1.   Check the precleaner bowl for dirt build-up. If theCheck the precleaner bowl for dirt build-up. If the
dirt is up to the line, remove the precleaner bowldirt is up to the line, remove the precleaner bowl
and empty it. Periodically wash the cover andand empty it. Periodically wash the cover and
bowl in water.bowl in water.

Typical Typical Example Example Diesel Diesel Engine Engine TruckTruck

Typical Typical Example Example LP LP Engine Engine TruckTruck

Service the air cleaner when the red target in theService the air cleaner when the red target in the
service indicator stays locked in the visible positionservice indicator stays locked in the visible position
with the engine stopped.with the engine stopped.

1.1.   To service the air cleaner, raise the side cover.To service the air cleaner, raise the side cover.
Loosen the cover latches and remove the cover.Loosen the cover latches and remove the cover.

  

Maintenance SectionMaintenance Section

Diesel Engine Truck (Dual Element)Diesel Engine Truck (Dual Element)

Typical ExampleTypical Example

LP Engine TruckLP Engine Truck

10.10.  Start the engine and observe the position of theStart the engine and observe the position of the
indicator. If the indicator shows RED after theindicator. If the indicator shows RED after the
installation of the primary element, installinstallation of the primary element, install
another clean or a new element or, replace theanother clean or a new element or, replace the
secondary element. See topic, "Air Intakesecondary element. See topic, "Air Intake
System - Change" in Every 1000 Service HoursSystem - Change" in Every 1000 Service Hours
or 6 months section.or 6 months section.

11.11.  Stop the engine and close the right side cover.Stop the engine and close the right side cover.

11
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Typical ExampleTypical Example

2.2.   Replace the nut or clamp(1).Replace the nut or clamp(1).

3.3.   Remove the element to separate it from its baseRemove the element to separate it from its base
and remove it from the air cleaner housinand remove it from the air cleaner housing.g.

4.4.   Clean and inspect the element (2).Clean and inspect the element (2).

5.5.   Clean the inside of air cleaner housing and theClean the inside of air cleaner housing and the
cover. Inspect all connections between the aircover. Inspect all connections between the air
cleaner and carburetor. Check intake hose forcleaner and carburetor. Check intake hose for
cracks, damage and loose clamps. Tighten orcracks, damage and loose clamps. Tighten or
replace parts as necessary to prevent leakage.replace parts as necessary to prevent leakage.

NOTICENOTICE

Do not allow dirty air to enter the intake hose whenDo not allow dirty air to enter the intake hose when

cleaning the inside of the cleaner housingcleaning the inside of the cleaner housing..

6.6.   Check the air cleaner housing for loose latches.Check the air cleaner housing for loose latches.

7.7.   Reset the air cleaner service indicator.Reset the air cleaner service indicator.

8.8.   Install the air filter element.Install the air filter element.

9.9.   Install the cover and tighten the cover latches.Install the cover and tighten the cover latches.

22

  

Maintenance SectionMaintenance Section

Cleaning Primary Filter Cleaning Primary Filter ElementsElements

WARNINGWARNING

Pressure air can cause personal injury.Pressure air can cause personal injury.

When using pressure air for cleaning, wear aWhen using pressure air for cleaning, wear a
protective face shield, protective clothing andprotective face shield, protective clothing and
protective shoes.protective shoes.

The maximum air pressure must be below 205The maximum air pressure must be below 205
kPa (30 psi) for cleaning purposes.kPa (30 psi) for cleaning purposes.

NOTICENOTICE

Do not clean the elements by bumping or tappingDo not clean the elements by bumping or tapping
themthem

Water-280 kPa (40 psi) Water-280 kPa (40 psi) MaximumMaximum

PressurePressure

Direct water on the inside and outside of theDirect water on the inside and outside of the
element along the length of the pleats. Air dry itelement along the length of the pleats. Air dry it
thoroughly and then examine it.thoroughly and then examine it.
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them.them.

Inspect filter elements after cleaning. Do not use aInspect filter elements after cleaning. Do not use a
filter with damaged pleats, gaskets or seals.filter with damaged pleats, gaskets or seals.

When cleaning with pressure air, use 205 kPa (30When cleaning with pressure air, use 205 kPa (30
psi) maximum pressure to prevent filter elementpsi) maximum pressure to prevent filter element
damage.damage.

When cleaning with pressure water, use 280 kPaWhen cleaning with pressure water, use 280 kPa
(40 psi) maximum pressure to prevent filter element(40 psi) maximum pressure to prevent filter element
damage.damage.  

Have spare elements on hand to use while cleaningHave spare elements on hand to use while cleaning
used elements.used elements.

The primary element should be replaced after aThe primary element should be replaced after a
year’s service or after cleaning no more than 6year’s service or after cleaning no more than 6
times.times.

Air-205 kPa (30 psi) Maximum PressureAir-205 kPa (30 psi) Maximum Pressure

Direct air on the inside and outside of the elementDirect air on the inside and outside of the element
along the length of the pleats. Check the element foralong the length of the pleats. Check the element for
any tears, rips or damage.any tears, rips or damage.

DetergentDetergent

1.1.  Wash the element in warm water and mild  Wash the element in warm water and mild
household detergent.household detergent.

2.2.  Rinse the element with clean water. See  Rinse the element with clean water. See
instructions in preceding topic for cleaning withinstructions in preceding topic for cleaning with
water.water.

3.3. Air dry it thoroughly, and then exam Air dry it thoroughly, and then examine it.ine it.

Checking ElementChecking Element

1.1.  Insert a light inside the clean dry element and  Insert a light inside the clean dry element and
examine it. Discard the element if tears, rips orexamine it. Discard the element if tears, rips or
damage are found.damage are found.

2.2.  Wrap and store good elements in a clean, dry  Wrap and store good elements in a clean, dry
place..place..

  

Maintenance SectionMaintenance Section

Engine Oil & Filter(LP EngineEngine Oil & Filter(LP Engine

Only) - ChangeOnly) - Change

LP Engine CrankcaseLP Engine Crankcase

1.1.   Operate lift truck a few minutes to warm oil. ParkOperate lift truck a few minutes to warm oil. Park
the lift truck with the forks lowered, parkingthe lift truck with the forks lowered, parking
brake applied, transmission in neutral and thebrake applied, transmission in neutral and the
engine stopped.engine stopped.

2.2.   Raise rear of lift truck off ground and blockRaise rear of lift truck off ground and block
securely.securely.

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to
contact skincontact skin

10.10.  Fill the crankcase. See " Refill Capacities ".Fill the crankcase. See " Refill Capacities ".

11.11.  Start the engine and allow the oil to fill the filterStart the engine and allow the oil to fill the filter
and passages.and passages.

12.12.  Check for oil leaks.Check for oil leaks.
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contact skin.contact skin.

3.3.   Remove the crankcase drain plug and allow oilRemove the crankcase drain plug and allow oil
to drain. Clean and install drain plto drain. Clean and install drain plug.ug.

4.4.   Raise the hood and seat assembly.Raise the hood and seat assembly.

5.5.   Remove and discard oil filter element.Remove and discard oil filter element.

6.6.   Wipe sealing surface of oil filter elementWipe sealing surface of oil filter element
mounting base. Make sure all of the old gasketmounting base. Make sure all of the old gasket
is removed.is removed.

7.7.   Before installing a new filter element, apply aBefore installing a new filter element, apply a

small amount of clean engine oil to the filtersmall amount of clean engine oil to the filterelement gasket.element gasket.

8.8.   Install the new filter element. When the gasketInstall the new filter element. When the gasket
contacts the base, tighten it 3/4 of a turn more.contacts the base, tighten it 3/4 of a turn more.
Do not overtighten.Do not overtighten.

9.9.   Raise the lift truck, remove the blocking andRaise the lift truck, remove the blocking and
lower the lift truck.lower the lift truck.

13.13.  Stop the engine and measure the oil level.Stop the engine and measure the oil level.
Maintain the oil level to the FULL mark on theMaintain the oil level to the FULL mark on the
dip stick.dip stick.

14.14.  Close hood and seat assemClose hood and seat assembly.bly.

  

Maintenance SectionMaintenance Section

Hydraulic Oil Level – CheckHydraulic Oil Level – Check

WARNINGWARNING

At operating temperature, the hydraulic tank isAt operating temperature, the hydraulic tank is
hot and under pressure.hot and under pressure.

Hot oil can cause burns.Hot oil can cause burns.

Remove the filter cap only when the engine isRemove the filter cap only when the engine is
stopped, and the cap is cool enough to touchstopped, and the cap is cool enough to touch
with your bare hand. Remove the filter capwith your bare hand. Remove the filter cap
slowly to relieve pressure.slowly to relieve pressure.

1.1.   Operate the lift truck for a few minutes to warmOperate the lift truck for a few minutes to warm
the oil. Park the lift truck on a level surface, withthe oil. Park the lift truck on a level surface, with
the forks lowered, mast tilted back, parkingthe forks lowered, mast tilted back, parking
brake engaged, transmission in NEUTRAL andbrake engaged, transmission in NEUTRAL and
the engine stoppedthe engine stopped

Drive Axle Oil Level – CheckDrive Axle Oil Level – Check

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to
contact skin.contact skin.

Shoe Brake TypeShoe Brake Type

Park the lift truck on a level surface, parking brakePark the lift truck on a level surface, parking brake
applied, transmission in neutral.applied, transmission in neutral.

1.1.   Raise the carriage high enough to access theRaise the carriage high enough to access the
drive axle hosing level/fill plug.drive axle hosing level/fill plug.

2.2.   Block the bottom of the carriage with a block ofBlock the bottom of the carriage with a block of
wood to hold the carriage in the raised positionwood to hold the carriage in the raised position
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the engine stopped.the engine stopped.

2.2.   Raise the hood and seat assembly. Make sureRaise the hood and seat assembly. Make sure
the air lift cylinder securely holds the hood open.the air lift cylinder securely holds the hood open.

Typical ExampleTypical Example

3.3.   Check the oil level.Check the oil level.

4.4.   Maintain the oil level to the FULL mark on theMaintain the oil level to the FULL mark on the
dip stick/filter cap assembly.dip stick/filter cap assembly.

5.5.   Install the dip stick/filter cap assembly.Install the dip stick/filter cap assembly.

wood to hold the carriage in the raised position.wood to hold the carriage in the raised position.

3.3.   Turn the ignition switch OFF.Turn the ignition switch OFF.

4.4.   Remove the drive axle housing level/fill plug.Remove the drive axle housing level/fill plug.

5.5.   Check if oil reaches the bottom of level/fill hole.Check if oil reaches the bottom of level/fill hole.

6.6.   Maintain oil level to the bottom of level/fill hole.Maintain oil level to the bottom of level/fill hole.

7.7.   Install the drive axle housing level/fill plug.Install the drive axle housing level/fill plug.

8.8.   Remove the wood blocking and lower theRemove the wood blocking and lower the
carriage.carriage.

9.9.   Align planetary hub level/drain/fill plugs to theAlign planetary hub level/drain/fill plugs to thehorizontal position.horizontal position.

10.10.  Remove the plugs and check if oil reaches theRemove the plugs and check if oil reaches the
level/drain/fill hole.level/drain/fill hole.

11.11.  Maintain the oil level to the hole.Maintain the oil level to the hole.

12.12.  Install the planetary hub leInstall the planetary hub level/drain/fill plugs.vel/drain/fill plugs.

  

Maintenance SectionMaintenance Section

Oil Cooled Disc Brake (OCDB) TypeOil Cooled Disc Brake (OCDB) Type

Park the lift truck on a level surface. Apply thePark the lift truck on a level surface. Apply the
parking brake. The engine is at the low idle. Placeparking brake. The engine is at the low idle. Place
the directional control level in NEUTRAL.the directional control level in NEUTRAL.

1.1.   Remove the dip stick/filter cap. Observe the oilRemove the dip stick/filter cap. Observe the oil
level.level.

Mast, Carriage, Lift Chains &Mast, Carriage, Lift Chains &

Attachments - Inspect, LubricateAttachments - Inspect, Lubricate

1.1.   Operate the lift, tilt and attachment controls.Operate the lift, tilt and attachment controls.
Listen for unusual noises. These may indicate aListen for unusual noises. These may indicate a
need for repair.need for repair.

2.2.   Check for loose bolts and nuts on the carriage.Check for loose bolts and nuts on the carriage.
Remove any debris from the carriage and mast.Remove any debris from the carriage and mast.

3.3.   Check the forks and attachments for freeCheck the forks and attachments for free
operation and damage. Have repairs made ifoperation and damage. Have repairs made if
necessary.necessary.
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2.2.   Maintain the oil level between lower mark andMaintain the oil level between lower mark and
upper mark on the dip stick/filter cap.upper mark on the dip stick/filter cap.

3.3.   Install the dip stick/filter cap.Install the dip stick/filter cap.

Typical ExampleTypical Example

4.4.   Brush a film of oil on all lBrush a film of oil on all l inks of the chain.inks of the chain.

5.5.   Raise and lower the carriage a few times toRaise and lower the carriage a few times to
allow lubricant to enter into the chain links.allow lubricant to enter into the chain links.

NOTICENOTICE

Lubricate chains more frequently than normal inLubricate chains more frequently than normal in
applications where the lift truck is operating in aapplications where the lift truck is operating in a
atmosphere which could cause corrosion ofatmosphere which could cause corrosion of
components or when lift truck must work in rapid liftcomponents or when lift truck must work in rapid lift
cycles.cycles.

6.6.   Check the air cleaner housing for loose latches.Check the air cleaner housing for loose latches.

  

Maintenance SectionMaintenance Section

Lubricate Mast Side RollersLubricate Mast Side Rollers

Typical ExampleTypical Example

1.1.   Lubricate the 2 fittings on the inner mLubricate the 2 fittings on the inner mast.ast.

Lubricate Carriage Side RollersLubricate Carriage Side Rollers

Steering Mechanism - Check,Steering Mechanism - Check,

LubricateLubricate

Typical ExampleTypical Example

1.1.   Lubricate the steer axle king pins, total of fourLubricate the steer axle king pins, total of four
fittings. Two on the right side and two on the leftfittings. Two on the right side and two on the left
side.side.
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Typical ExampleTypical Example

1.1.   Lubricate the 4 fittings for the carriage sideLubricate the 4 fittings for the carriage side
rollers, two on each side of the carriage siderollers, two on each side of the carriage side
rollers.rollers.

Typical ExampleTypical Example

2.2.   Lubricate the 2 fittings for the carriage middleLubricate the 2 fittings for the carriage middle
rollers, one on each side of the carriage middlerollers, one on each side of the carriage middle
rollers.rollers.

2.2.   Lubricate the steering link bearings, total of fourLubricate the steering link bearings, total of four
fittings. Two on the right side and two on the leftfittings. Two on the right side and two on the left
sideside

3.3.   Check for any worn or loose components of theCheck for any worn or loose components of the
steering mechanism. Remove any debris orsteering mechanism. Remove any debris or
trash as required.trash as required.

  

Maintenance SectionMaintenance Section

Battery Terminal - Clean, InspectBattery Terminal - Clean, Inspect

WARNINGWARNING

Batteries give off flammable fumes that canBatteries give off flammable fumes that can
explode.explode.

Do not smoke when observing the batteryDo not smoke when observing the battery
electrolyte levels.electrolyte levels.

Electrolyte is an acid and can cause personalElectrolyte is an acid and can cause personal
injury if it contacts skin or eyeinjury if it contacts skin or eyes.s.

Always wear protective glasses when workingAlways wear protective glasses when working
with batteries.with batteries.

Wheel Bolts & Nuts - InspectWheel Bolts & Nuts - Inspect

Inspect TightnessInspect Tightness

Steer WheelsSteer Wheels
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Typical Typical Example Example Diesel Diesel Engine Engine TruckTruck

Typical Typical Example Example LP LP Engine Engine TruckTruck

1.1.   Clean the top of the battery and Clean the top of the battery and terminals.terminals.

2.2.   Check terminals for corrosion. Coat terminalsCheck terminals for corrosion. Coat terminals
with heavy grease.with heavy grease.

Typical ExampleTypical Example

1.1.   Install steer wheel. Put two nuts opposite eachInstall steer wheel. Put two nuts opposite each
other (180°). Tighten bolt.other (180°). Tighten bolt.

2.2.   Inspect tightness of wheel nuts in a sequenceInspect tightness of wheel nuts in a sequence
opposite each other 610 ~ 680 N.m (370~450opposite each other 610 ~ 680 N.m (370~450
lb.ft).lb.ft).

Drive WheelsDrive Wheels

Typical ExampleTypical Example

1.1.   Install drive wheel. Put two nuts opposite eachInstall drive wheel. Put two nuts opposite each

other (180°).other (180°).

2.2.   Inspect tightness of wheel nuts in a sequenceInspect tightness of wheel nuts in a sequence
opposite each other to 500~600 N.m (370~450opposite each other to 500~600 N.m (370~450
lb.ft).lb.ft).

  

Maintenance SectionMaintenance Section

Every 500 Service Hours or 3 MonthsEvery 500 Service Hours or 3 Months
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Belts (Diesel E/G Only) - Check,Belts (Diesel E/G Only) - Check,

AdjustAdjust

Typical ExampleTypical Example
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Typical Typical Example Example D50/60/70/80D50/60/70/80/90S-5(3 /90S-5(3 Speed, Speed, Tier-Tier-ⅡⅡ))

Typical Typical Example Example D50/60/70D50/60/70S-5(2 S-5(2 SpeedSpeed, , Tier-Tier-ⅡⅡ))

Typical Typical Example Example Diesel Diesel (D439(D439E, E, Tier-Tier-Ⅲ)Ⅲ)  

1.1.   Check the condition and adjustment of the belt.Check the condition and adjustment of the belt.
Correct adjustment allows 10 mm (3/8 inch)Correct adjustment allows 10 mm (3/8 inch)
deflection under 110 N (25 lb) of force.deflection under 110 N (25 lb) of force.

NOTICENOTICE

Failure to loosen the alternator mounting bolt(2) willFailure to loosen the alternator mounting bolt(2) will
cause excessive stress and break the alternatorcause excessive stress and break the alternator
mounting ear.mounting ear.

2.2.   To adjust the alternator drive belt, loosenTo adjust the alternator drive belt, loosen
adjusting bracket nut (1), mounting bolt and nutadjusting bracket nut (1), mounting bolt and nut
(2) and nut (3). Move the nut (1) in or out as(2) and nut (3). Move the nut (1) in or out as
required. Tighten the mounting bolt and nut (1, 2,required. Tighten the mounting bolt and nut (1, 2,

3).3).

Mast Hinge Pins – Mast Hinge Pins – LubricateLubricate

Typical ExampleTypical Example

1.1.   Lower the forks and tilt the mast forward.Lower the forks and tilt the mast forward.

2.2.   Lubricate the two fittings for the mast hinge pins,Lubricate the two fittings for the mast hinge pins,
one on each side of the maone on each side of the mast.st.

  

Maintenance SectionMaintenance Section

Tilt Cylinders - Check, Adjust,Tilt Cylinders - Check, Adjust,

LubricateLubricate

Chassis Pivot EyeboltsChassis Pivot Eyebolts

Typical ExampleTypical Example

f ff f

Crosshead Rollers - InspectCrosshead Rollers - Inspect

1.1.   Operate the mast through a lift cycle. Watch theOperate the mast through a lift cycle. Watch the
chains move over the crosshead rollers. Makechains move over the crosshead rollers. Make
sure the chain is tracking over the rollerssure the chain is tracking over the rollers
properly.properly.

Typical ExampleTypical Example
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1.1.   Lubricate two fittings for the pivot eyebolts, oneLubricate two fittings for the pivot eyebolts, one
on each tilt cylinder.on each tilt cylinder.

2.2.   Check the pivot eye pins for loose retainer boltsCheck the pivot eye pins for loose retainer bolts
and wear.and wear.

Mast Pivot EyesMast Pivot Eyes

Typical ExampleTypical Example

1.1.   Lubricate two fittings for the mast pivot eyes,Lubricate two fittings for the mast pivot eyes,
one on each side of the mast.one on each side of the mast.

2.2.   Check the pivot eye pins for loose retainer boltsCheck the pivot eye pins for loose retainer bolts
and wear.and wear.

Typical ExampleTypical Example

2.2.   Check for damaged crosshead rollers, guardsCheck for damaged crosshead rollers, guards
and retainer rings.and retainer rings.

Transmission Oil Filter (2 SpeedTransmission Oil Filter (2 Speed

Only) – ChangeOnly) – Change

Only for Only for D50/60/70S-5(2 Speed),D50/60/70S-5(2 Speed),
G50/60/70S-5G50/60/70S-5

See topic, "Transmission Oil & Oil Filter - Change" inSee topic, "Transmission Oil & Oil Filter - Change" in
"First 50-100 Service Hours or a Week"."First 50-100 Service Hours or a Week".

Parking Brake - Test, AdjustParking Brake - Test, Adjust

See topic, "Parking Brake - Test, Adjust " in " FirstSee topic, "Parking Brake - Test, Adjust " in " First
50-100 Service Hours or a Week."50-100 Service Hours or a Week."

Drive Axle Oil (OCDB) - ChangeDrive Axle Oil (OCDB) - Change

See topic, "Drive Axle Oil - Change" in "First 50-100See topic, "Drive Axle Oil - Change" in "First 50-100Service Hours or a Week".Service Hours or a Week".

  

Maintenance SectionMaintenance Section

Horn and Lights(If Equipped) –Horn and Lights(If Equipped) –

CheckCheck

Typical ExampleTypical Example

1.1.   Press horn button, to determine if horn isPress horn button, to determine if horn is
operational.operational.

22 Check and replace all defective gaugesCheck and replace all defective gauges

Steer Suspension – InspectSteer Suspension – Inspect

1.1.   Inspect the suspension mounting bolts. TightenInspect the suspension mounting bolts. Tighten
suspension each four mounting bolts(total eightsuspension each four mounting bolts(total eight

bolts), if necessary, to 240bolts), if necessary, to 240±±40N40N••m(177m(177±±2929
lblb••ft) .ft) .

22 Look for leaks at the power steering hose andLook for leaks at the power steering hose and
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2.2.   Check and replace all defective gauges.Check and replace all defective gauges.

3.3.   Check all lights such as warning, directional,Check all lights such as warning, directional,
backup, driving and flood lights for correctbackup, driving and flood lights for correct
operation. Replace all burned out bulbs. Haveoperation. Replace all burned out bulbs. Have
repairs made if needed.repairs made if needed.

Overhead Guard – InspectOverhead Guard – Inspect

Typical ExampleTypical Example

1.1.   Check tightness of overhead guard mountingCheck tightness of overhead guard mounting
bolts at 240 Nbolts at 240 N••m (175 lbm (175 lb••ft).ft).

2.2.   Check overhead guard for bent or crackedCheck overhead guard for bent or cracked
sections. Have repairs made if needed.sections. Have repairs made if needed.

2.2.   Look for leaks at the power steering hose andLook for leaks at the power steering hose and
tube connections .tube connections .

3.3.   Remove any trash buildup on the suspension orRemove any trash buildup on the suspension or
steer axle.steer axle.

Universal Joint - Inspect, LubricateUniversal Joint - Inspect, Lubricate

Typical ExampleTypical Example

Check for worn or damaged bearings. Check forCheck for worn or damaged bearings. Check for
loose retaining bolts and nuts. Tighten the bolts andloose retaining bolts and nuts. Tighten the bolts and
nuts, if necessary.(55Nnuts, if necessary.(55N••m, 41 lbm, 41 lb••ft) Lubricate oneft) Lubricate one

fitting on the universal joint.fitting on the universal joint.

  

Maintenance SectionMaintenance Section

Engine Oil & Filter (Diesel EngineEngine Oil & Filter (Diesel Engine

Only) – ChangeOnly) – Change

Diesel Engine CrankcaseDiesel Engine Crankcase

See topic, "Engine Oil & Filter (Diesel E/G Only) -See topic, "Engine Oil & Filter (Diesel E/G Only) -
Change" in "First 50-100 Service Hours or a Week".Change" in "First 50-100 Service Hours or a Week".

Inspect Vacuum Lines and FittingsInspect Vacuum Lines and Fittings

(G643(E) Engine only)(G643(E) Engine only)

   Visually inspect vacuum lines and fittings forVisually inspect vacuum lines and fittings for
physical damage such as brittleness, cracksphysical damage such as brittleness, cracks
and kinks. Repair/replace as required.and kinks. Repair/replace as required.

   Solvent or oil damage may cause vacuum linesSolvent or oil damage may cause vacuum lines

to become soft resulting in a collapsed line whileto become soft resulting in a collapsed line while

Fuel Trim Valve (FTV) InspectionFuel Trim Valve (FTV) Inspection

(G643E Engine only)(G643E Engine only)

   Visually inspect the Fuel trim valve(3) forVisually inspect the Fuel trim valve(3) for

abrasions or cracking. Replace as necessary.abrasions or cracking. Replace as necessary.

   To ensure the valve is not leaking a blow-by testTo ensure the valve is not leaking a blow-by test

can be performed.can be performed.

1.1. With the engine off, disconnect the electricalWith the engine off, disconnect the electrical
connector to the FTV.connector to the FTV.

2.2. Disconnect the vacuum line from the FTV to theDisconnect the vacuum line from the FTV to the
pressure regulator/converter, at the converter’spressure regulator/converter, at the converter’s

tee connection.tee connection.

3.3. ightly blow through the vacuum line connected to ightly blow through the vacuum line connected to
the FTV. Air should not pass through the FTVthe FTV. Air should not pass through the FTV
when de-energized. If air leaks past the FTVwhen de-energized. If air leaks past the FTV
when de-energized replace the FTV.when de-energized replace the FTV.



183183

the engine is running.the engine is running.

   If abnormally soft lines are detected, replace asIf abnormally soft lines are detected, replace as

necessary.necessary.

(1) LP fuel lock-off,(1) LP fuel lock-off,
(2) LP regulator/converter(2) LP regulator/converter
(3) Fuel Trim Valve(FTV) : G643E only)(3) Fuel Trim Valve(FTV) : G643E only)
(4) LP mixer(4) LP mixer
(5) Vacuum lines,(5) Vacuum lines,
(6) Coolant lines,(6) Coolant lines,
(7) LP fuel line(7) LP fuel line

Inspect Electrical System (G643EInspect Electrical System (G643E

Engine only)Engine only)

   Check for loose, dirty or damaged connectorsCheck for loose, dirty or damaged connectors

and wires on the harness including: Fuel lock-off,and wires on the harness including: Fuel lock-off,
TMAP sensor, O2 sensor, Electronic throttle,TMAP sensor, O2 sensor, Electronic throttle,
Control Relays, Fuel Trim Valve, Foot Pedal,Control Relays, Fuel Trim Valve, Foot Pedal,
and Distributor sensor.and Distributor sensor.

   Repair and/or replace as necessaryRepair and/or replace as necessary
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Maintenance SectionMaintenance Section

Every 1000 Service Hours or 6 MonthsEvery 1000 Service Hours or 6 Months
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Carburetor (LP - Gas Engine Only)Carburetor (LP - Gas Engine Only)

- Adjust, Clean- Adjust, Clean

If the engine is hard to start or the exhaust isIf the engine is hard to start or the exhaust is
smoking, the carburetor may need cleaning andsmoking, the carburetor may need cleaning and
adjusting.adjusting.

Before adjusting the carburetor make sure theBefore adjusting the carburetor make sure the

engine is at normal operating temperature. Park theengine is at normal operating temperature. Park the
lift truck with the forks lowered, parking brakelift truck with the forks lowered, parking brake
applied, transmission in neutral and the engineapplied, transmission in neutral and the engine
stopped.stopped.

For the complete procedure and specifications forFor the complete procedure and specifications for

2.2.   Remove fuel filter cartridge assembly.Remove fuel filter cartridge assembly.

3.3.   Before installing a new cartridge assembly,Before installing a new cartridge assembly,
apply a small amount of clean fuel to the filterapply a small amount of clean fuel to the filter
cartridge gasket.cartridge gasket.

NOTICENOTICE

Do not fill fuel filters with fuel before installing them.Do not fill fuel filters with fuel before installing them.
Contaminated fuel will cause accelerated wear toContaminated fuel will cause accelerated wear to
fuel system parts.fuel system parts.

4.4.   Install the new fuel filter cartridge assembly.Install the new fuel filter cartridge assembly.



184184

p p pp p p
your specific engine, see the " Service Manyour specific engine, see the " Service Manual ".ual ".

Fuel Filter - Check, Clean, ChangeFuel Filter - Check, Clean, Change

Diesel EngineDiesel Engine

Park lift truck with the forks lowered, parking brakePark lift truck with the forks lowered, parking brake
applied, transmission in neutral, engine stopped andapplied, transmission in neutral, engine stopped and
cool.cool.

1.1.   Raise the right side cover.Raise the right side cover.

WARNINGWARNING

Fuel leaked or spilled onto hot surfaces orFuel leaked or spilled onto hot surfaces or
electrical components can cause a fire.electrical components can cause a fire.
Turn the disconnect switch OFF or disconnectTurn the disconnect switch OFF or disconnect
the battery when changing fuel filters.the battery when changing fuel filters.

Typical Typical Example Example Diesel Diesel Engine Engine TruckTruck

5.5.   Turn the new fuel filter cartridge assembly untilTurn the new fuel filter cartridge assembly until
the filter gasket is fitted against the sealing face.the filter gasket is fitted against the sealing face.

6.6.   Turn the fuel filter cartridge assembly anTurn the fuel filter cartridge assembly an
additional 2/3 of turn.additional 2/3 of turn.

Air Intake System - ChangeAir Intake System - Change

Changing Primary ElementChanging Primary Element

See topic, “Air Intake System - Check, Clean” inSee topic, “Air Intake System - Check, Clean” in
“Every 250 Service Hours or Monthly”.“Every 250 Service Hours or Monthly”.

Changing Secondary ElementChanging Secondary Element

Replace the secondary element after the primaryReplace the secondary element after the primary
element has been cleaned three times or yearlelement has been cleaned three times or yearly.y.

1.1.  Remove the primary air cleaner element. See  Remove the primary air cleaner element. See
topic “Servicing Filter Element”. Clean the insidetopic “Servicing Filter Element”. Clean the inside
of the air cleaner housing and cover.of the air cleaner housing and cover.

2.2.  Remove the secondary element. Inspect the  Remove the secondary element. Inspect the
gasket between the air cleaner housing and thegasket between the air cleaner housing and the
engine inlet. Replace the gasket if it is damaged.engine inlet. Replace the gasket if it is damaged.

  

Maintenance SectionMaintenance Section

  

NOTICENOTICE

Always replace the secondary element. Do notAlways replace the secondary element. Do not
attempt to reuse it by cleaning.attempt to reuse it by cleaning.  

3.3. Install a new secondary element. Install a new or Install a new secondary element. Install a new or
cleaned primary element. Install the cover.cleaned primary element. Install the cover.
Tighten the latches.Tighten the latches.

4.4.  Start the engine and observe the air cleaner  Start the engine and observe the air cleaner
service indicator. If the indicator shows RED afterservice indicator. If the indicator shows RED after
installing a new secondary element and ainstalling a new secondary element and a
cleaned primary (outer) element, replace thecleaned primary (outer) element, replace the
cleaned primary filter with a new element.cleaned primary filter with a new element.

5.5. Stop the engine. Close the hood and seat assembly. Stop the engine. Close the hood and seat assembly.

LP Regulator/Converter InspectionLP Regulator/Converter Inspection

(LP Engine Only)(LP Engine Only)

   Visually inspect the pressure regulator/converterVisually inspect the pressure regulator/converter

housing(2) for coolant leaks. Refer to thehousing(2) for coolant leaks. Refer to the
pressure regulator/converter section of thepressure regulator/converter section of the
service manual if maintenance is required.service manual if maintenance is required.

NOTE:NOTE:   For pressure testing and internal inspectionFor pressure testing and internal inspection
of the pressure regulator/converter, refer toof the pressure regulator/converter, refer to
the pressure regulator/converter section ofthe pressure regulator/converter section of
the service manual.the service manual.  

Fuel Lines & Fittings – CheckFuel Lines & Fittings – Check
Visually inspect fuel lines and fittings for physicalVisually inspect fuel lines and fittings for physical
damage. Replace as required.damage. Replace as required.
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Inspect Coolant Hoses (LPInspect Coolant Hoses (LP
Engines Only)Engines Only)

   Visually inspect coolant hoses and clamps.Visually inspect coolant hoses and clamps.

Remember to check the two coolant lines thatRemember to check the two coolant lines that
connect to the pressure regulator/converter.connect to the pressure regulator/converter.

   Replace any hose that shows signs of swelliReplace any hose that shows signs of swelling,ng,

cracking, abrasion or deterioration.cracking, abrasion or deterioration.

(1) LP fuel lock-off,(1) LP fuel lock-off,
(2) LP regulator/converter(2) LP regulator/converter
(3) Fuel Trim Valve(FTV),(3) Fuel Trim Valve(FTV),

(4) LP mixer(4) LP mixer(5) Vacuum lines,(5) Vacuum lines,
(6) Coolant lines,(6) Coolant lines,
(7) LP fuel line(7) LP fuel line

Inspect Mixer Assembly (LPInspect Mixer Assembly (LP

Engine Only)Engine Only)

Refer to the LP mixer section of the engine serviceRefer to the LP mixer section of the engine service
manual for procedures.manual for procedures.

Inspect Throttle Assembly (LPInspect Throttle Assembly (LPEngine Only)Engine Only)

   Visually inspect the throttle assembly motorVisually inspect the throttle assembly motor

housing for coking, cracks and missinghousing for coking, cracks and missing
cover-retaining clips. Repair and/or replace ascover-retaining clips. Repair and/or replace as

necessary.necessary.

NOTE:NOTE:   Refer to the LP mixer and throttle section ofRefer to the LP mixer and throttle section of
the service manual for procedures onthe service manual for procedures on
removing the mixer and inspecting theremoving the mixer and inspecting the
throttle plate.throttle plate.
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Maintenance SectionMaintenance Section

Hydraulic Oil, Return Filter,Hydraulic Oil, Return Filter,

Strainer & Breather - Check, Clean,Strainer & Breather - Check, Clean,

ChangeChange

WARNINGWARNING

Hot oil and components can cause personalHot oil and components can cause personal
injury. Do not allow hot oil or components toinjury. Do not allow hot oil or components to
contact skin.contact skin.

Park the lift truck level with the forks lowered,Park the lift truck level with the forks lowered,
parking brake engaged, transmission in NEUTRALparking brake engaged, transmission in NEUTRAL

and the engine stopped.and the engine stopped.

6.6.   Remove the breather.Remove the breather.

7.7.   Wash the breather in clean, nonflammableWash the breather in clean, nonflammablesolvent and dry it.solvent and dry it.

8.8.   Fill the hydraulic tank. See topic, "RefillFill the hydraulic tank. See topic, "Refill
Capacities."Capacities."

99 Install the breatherInstall the breather
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1.1.   Remove the hydraulic tank drain plug located onRemove the hydraulic tank drain plug located on
the bottom of the frame. Allow the oil to drain inthe bottom of the frame. Allow the oil to drain in

a suitable container. Clean and install the plug.a suitable container. Clean and install the plug.

2.2.   Loosen the bolts of the hydraulic tank cover.Loosen the bolts of the hydraulic tank cover.

3.3.   Remove the strainer from the tank.Remove the strainer from the tank.

4.4.   Install the new strainer by hand.Install the new strainer by hand.

5.5.   Install the hydraulic tank cover and fasten theInstall the hydraulic tank cover and fasten the
bolts.bolts.

9.9.   Install the breather.Install the breather.

10.10.  Remove the floor plate.Remove the floor plate.

11.11.  Remove bolts and filter housing.Remove bolts and filter housing.

12.12.  Remove and discard filter element from filterRemove and discard filter element from filter
housing.housing.

13.13.  Clean the filter housing with a clean,Clean the filter housing with a clean,
nonflammable solvent.nonflammable solvent.

14.14.  Clean the housing base.Clean the housing base.

15.15.  Insert a new filter element into the filter housinInsert a new filter element into the filter housing.g.

16.16.  Inspect the filter housing seal. Replace ifInspect the filter housing seal. Replace if
necessary.necessary.

17.17.  Apply a small amount of clean oil to the filterApply a small amount of clean oil to the filter
element seal and housing seal.element seal and housing seal.

18.18.  Install the filter housing with filter to the housingInstall the filter housing with filter to the housing
base. Install bolts and tighten 20 to 30 Nbase. Install bolts and tighten 20 to 30 N••m (15m (15
to 20 lbto 20 lb••ft).ft).

  

Maintenance SectionMaintenance Section

19.19.  Start the engine and operate the hydraulicStart the engine and operate the hydraulic
controls, and the steering system, through a fewcontrols, and the steering system, through a few
cycles to fill the lines. Look for oil leaks.cycles to fill the lines. Look for oil leaks.

20.20.  Stop the engine and check the oil level. With allStop the engine and check the oil level. With all
cylinders retracted, maintain the oil level to thecylinders retracted, maintain the oil level to the
FULL mark on the dip stick/filter cap assembly.FULL mark on the dip stick/filter cap assembly.

Transmission Oil & Filter (3 Speed ,Transmission Oil & Filter (3 Speed ,

ZF 3WG116) – ChangeZF 3WG116) – Change

Only for D50/60/70/80/90S-5 (3 Only for D50/60/70/80/90S-5 (3 Speed, ZFSpeed, ZF
3WG116)3WG116)

See topic, "Transmission Oil & Oil See topic, "Transmission Oil & Oil FilteFilter - r - Change" inChange" in
"First 50-100 Service Hours or a W"First 50-100 Service Hours or a Week".eek".

Transmission Oil (2 Speed Only) –Transmission Oil (2 Speed Only) –

ChangeChange

Lift Chains - Test, Check, AdjustLift Chains - Test, Check, Adjust

Lift Chain Wear TestLift Chain Wear Test

Inspect the part of the chain that is normallyInspect the part of the chain that is normally
operated over the cross head roller. When the chainoperated over the cross head roller. When the chain
bends over the roller, the movement of the partsbends over the roller, the movement of the parts
against each other causes wear.against each other causes wear.
Inspect to be sure that chain link pins Do not extendInspect to be sure that chain link pins Do not extend
outside of the link hole. If any single link pin isoutside of the link hole. If any single link pin is
extended beyond its connecting corresponding link,extended beyond its connecting corresponding link,
it should be suspected of being broken inside of itsit should be suspected of being broken inside of its
link hole. Lift chains are required to check for wearelink hole. Lift chains are required to check for weare
about every 1,000 service hours or 6 monabout every 1,000 service hours or 6 months.ths.
Chain wear test is a measurement of wear of theChain wear test is a measurement of wear of the

chain links and pins. Take the following steps tochain links and pins. Take the following steps to
check chain wear.check chain wear.

1.1.   Lift the mast and carriage enough for gettingLift the mast and carriage enough for getting
tension on lift chains.tension on lift chains.
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Only for D50/60/70S-5 (2 Speed),Only for D50/60/70S-5 (2 Speed),
G50/60/70S-5G50/60/70S-5

See topic, "Transmission Oil & Oil Filter - ChangeSee topic, "Transmission Oil & Oil Filter - Change" in" in
"First 50-100 Service Hours or a Week"."First 50-100 Service Hours or a Week".

Typical exampleTypical example

2.2.   Measure precisely ten links of chain distance atMeasure precisely ten links of chain distance at
the center of pins in millimeter.the center of pins in millimeter.

3.3.   Calculate chain wear rate*.Calculate chain wear rate*.

4.4.   If the chain wear rate is 2% or more, replace theIf the chain wear rate is 2% or more, replace the
lift chain.lift chain.

  

Maintenance SectionMaintenance Section

Check for Check for EquEqual Tensional Tension

Typical exampleTypical example

Lift the carriage and the mast high enough forLift the carriage and the mast high enough for
getting tension on lift chains. Check the chains, andgetting tension on lift chains. Check the chains, and
make sure the tension is the same. Lift chains aremake sure the tension is the same. Lift chains are
required to check for equal tension about everyrequired to check for equal tension about every
1,000 service hours or 6 months.1,000 service hours or 6 months.

Carriage Chain Adjustment - STD MastCarriage Chain Adjustment - STD Mast

Typical example for carriage chain of STD mastTypical example for carriage chain of STD mast

Make sure that carriage height is correct. If correct,Make sure that carriage height is correct. If correct,
adjust chain for equal tension. If not, adjust chain foradjust chain for equal tension. If not, adjust chain for
correct carriage height by adjusting anchor nuts(1).correct carriage height by adjusting anchor nuts(1).

NOTE:NOTE:   See the previous section, "Carriage RollerSee the previous section, "Carriage Roller
Extrusion" in "When Required" for properExtrusion" in "When Required" for proper
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WARNINGWARNING

Personal injury can be caused by suddenPersonal injury can be caused by sudden
movement of the mast and carriage.movement of the mast and carriage.
Keep hands and feet clear of any parts that canKeep hands and feet clear of any parts that can
move.move.

Lift Chain Lift Chain AdjustmenAdjustmentt

Typical example for carriage equal tensionTypical example for carriage equal tension

If the tension is not the same on both chains, takeIf the tension is not the same on both chains, take
the procedure as follows.the procedure as follows.

NOTE:NOTE:   If carriage height is not correct, makeIf carriage height is not correct, make
adjustments by following procedures.adjustments by following procedures.

carriage height.carriage height.

1.1. Fully lower the carriage and tilt mast forward orFully lower the carriage and tilt mast forward or
lift the carriage and put blocks under the carriagelift the carriage and put blocks under the carriage
to release the tension from the lift chains.to release the tension from the lift chains.

2.2. Adjust nut(1) to get proper distance from theAdjust nut(1) to get proper distance from the
bottom of inner upright to the bottom of carriagebottom of inner upright to the bottom of carriage
bearing.bearing.

3.3. Make adjustment anchor nut(1) for equal chainMake adjustment anchor nut(1) for equal chain
tension.tension.

4.4. Set the mast vertical and raise the carriage andSet the mast vertical and raise the carriage and
check equal chain tension. If not equal, repeatcheck equal chain tension. If not equal, repeat
the same procedure as step 1 through step 3.the same procedure as step 1 through step 3.

5.5. Put LOCTITE No. 242 tread lock on the threadsPut LOCTITE No. 242 tread lock on the threads
of the anchor nuts(1) after the adjustment isof the anchor nuts(1) after the adjustment is
completed.completed.
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Carriage Chain Adjustment - FFTCarriage Chain Adjustment - FFT

Typical example for carriage chain of FFT mastTypical example for carriage chain of FFT mast

Make sure that carriage height is correct. if correct,Make sure that carriage height is correct. if correct,
adjust chain for equal tension. If not, adjust chain foradjust chain for equal tension. If not, adjust chain for
correct carriage height by adjusting anchor nuts(2).correct carriage height by adjusting anchor nuts(2).

NOTE:NOTE:   See the previous section, "Carriage RollerSee the previous section, "Carriage Roller
Extrusion" in "When Required" for properExtrusion" in "When Required" for proper

i h i hti h i ht

Mast Chain Adjustment - FMast Chain Adjustment - FFTFT

Typical example for FFT mastTypical example for FFT mast

Make sure that mast height is correct. If correct,Make sure that mast height is correct. If correct,
adjust chain for equal tension. If not, adjust mastadjust chain for equal tension. If not, adjust mast
chain for correct mast height by adjusting anchorchain for correct mast height by adjusting anchor
nuts(6).nuts(6).

NOTE:NOTE:   See the previous section, "Carriage RollerSee the previous section, "Carriage Roller
E t i " i "Wh R i d" fE t i " i "Wh R i d" f
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carriage height.carriage height.

1.1.   Fully lower the carriage and tilt mast forward orFully lower the carriage and tilt mast forward or
lift the carriage and put blocks under thelift the carriage and put blocks under the
carriage to release the tension from the liftcarriage to release the tension from the lift
chains.chains.

2.2.   Remove bolt(3), washer(4) and stopper(5) andRemove bolt(3), washer(4) and stopper(5) and
adjust nut(2) to get proper distance from bottomadjust nut(2) to get proper distance from bottom
of inner upright to the bottom of carriageof inner upright to the bottom of carriage

bearing.bearing.

3.3.   Make adjustment anchor nut(2) for equal chainMake adjustment anchor nut(2) for equal chain
tension.tension.

4.4.   Set the mast vertical and raise the carriage andSet the mast vertical and raise the carriage and
check equal chain tension. If not equal, repeatcheck equal chain tension. If not equal, repeat
the same procedure as step 1 through step 3.the same procedure as step 1 through step 3.

5.5.   Put LOCTITE No. 242 tread lock on the threadsPut LOCTITE No. 242 tread lock on the threads
of the anchor nuts(2) after the adjustment isof the anchor nuts(2) after the adjustment is
completed.completed.

Extrusion" in "When Required" for properExtrusion" in "When Required" for proper
inner mast height.inner mast height.

1.1.   Lift the inner mast and put blocks under theLift the inner mast and put blocks under the
inner mast to release the tension from the liftinner mast to release the tension from the lift
chains.chains.

2.2.   Adjust nut(6) to make inner mast bottom flushAdjust nut(6) to make inner mast bottom flush
with outer mast bottom.with outer mast bottom.

3.3.   Make adjustment anchor nut(6) for equal chainMake adjustment anchor nut(6) for equal chain
tension.tension.

4.4.   Raise the inner mast and check equal chainRaise the inner mast and check equal chain
tension. If not equal, repeat the same proceduretension. If not equal, repeat the same procedure
above step 1 through step 3.above step 1 through step 3.

5.5.   Put LOCTITE No. 242 tread lock on the threadsPut LOCTITE No. 242 tread lock on the threads
of the anchor nuts(6) after the adjustment isof the anchor nuts(6) after the adjustment is
completed.completed.

  

Maintenance SectionMaintenance Section

Every 1500 Service Hours or 9 MonthsEvery 1500 Service Hours or 9 Months
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Drive Axle Oil (Shoe Brake Only) -Drive Axle Oil (Shoe Brake Only) -

ChangeChange

See topic, "Drive Axle Oil - Change" in "First 50-100See topic, "Drive Axle Oil - Change" in "First 50-100
Service Hours or a Week.Service Hours or a Week.

Inspect Ignition System (LPInspect Ignition System (LP

Engine Only)Engine Only)

1.1.   Disconnect Battery Cables.Disconnect Battery Cables.

2.2.   Remove and inspect the spark plugs. ReplaceRemove and inspect the spark plugs. Replace
as required.as required.

Replace Spark Plugs (LP EngineReplace Spark Plugs (LP Engine

Only)Only)

1.1.   Disconnect Battery Cables.Disconnect Battery Cables.

2.2.   Using a gentle twisting motion remove the highUsing a gentle twisting motion remove the high
voltage voltage cables frcables from thom the spae spark rk plugs. plugs. ReplaceReplace
any damaged cables.any damaged cables.

3.3.   Remove the spark plugs.Remove the spark plugs.

4.4.   Gap the new spark plugs to the properGap the new spark plugs to the proper
specifications.specifications.
G643(E) Engine : 0.9mm (0.035 inch)G643(E) Engine : 0.9mm (0.035 inch)



190190

3.3.   Test secondary cables with an Ohmmeter. IfTest secondary cables with an Ohmmeter. If
maximum resistance is higher than 25 kOhms,maximum resistance is higher than 25 kOhms,
repair and/or replace.repair and/or replace.

4.4.   Remove distributor cap and perform visualRemove distributor cap and perform visual
inspection. Replace cap and rotor if corrosion isinspection. Replace cap and rotor if corrosion is
found on the contacts.found on the contacts.

5.5.   Inspect the ignition coil for cracks and heatInspect the ignition coil for cracks and heat
deterioration. Visually inspect the coil heat sinkdeterioration. Visually inspect the coil heat sink
fins. If any fins are broken replace as refins. If any fins are broken replace as required.quired.

5.5.   Apply anti-seize compound to the spark plugApply anti-seize compound to the spark plug
threads and install.threads and install.
G643(E) Engine : 30 N•m (22 lb•ft)G643(E) Engine : 30 N•m (22 lb•ft)

WARNINGWARNING

DO NOT DO NOT OVERTIGHTEN THE SPARK PLUGS.OVERTIGHTEN THE SPARK PLUGS.

6.6.   Re-install the high voltage cables.Re-install the high voltage cables.
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Replace LP Fuel Filter Element (LPReplace LP Fuel Filter Element (LP

Engine Only)Engine Only)

Park the lift truck in an authorized refueling area withPark the lift truck in an authorized refueling area with
the forks lowered, parking brake applied and thethe forks lowered, parking brake applied and the
transmission in Neutral.transmission in Neutral.

1.1. Close the fuel shutoff valve on the LP-Fuel tank.Close the fuel shutoff valve on the LP-Fuel tank.
Run the engine until the fuel in the system runsRun the engine until the fuel in the system runs
out and the engine stops.out and the engine stops.

2.2. Turn off the ignition switch.Turn off the ignition switch.

3.3. Scribe a line across the filter housing covers,Scribe a line across the filter housing covers,
which will be used for alignment purposes whenwhich will be used for alignment purposes when
re-installing the filter cover.re-installing the filter cover.

Fuel Filter - Fuel Filter - DisasseDisassemblymbly

5.5. Remove top cover (2), magnet (3), spring (4), andRemove top cover (2), magnet (3), spring (4), and
filter element (7) from bottom cover (5).filter element (7) from bottom cover (5).

6.6. Replace the filter element (7).Replace the filter element (7).

7.7. Check bottom cover O-ring seal (6) for damage.Check bottom cover O-ring seal (6) for damage.
Replace if necessary.Replace if necessary.

11

33

77

66

55

44
22

FilterFilter
HousingHousing
ScribeScribe

11
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(1) SCREW(1) SCREW

4.4. Remove the cover retaining screws (1) Remove the cover retaining screws (1)

p yp y

8.8.  Re-assemble the filter assembly aligning the  Re-assemble the filter assembly aligning the
scribe lines on the top and bottom covers.scribe lines on the top and bottom covers.

9.9.  Install the cover retaining screws, tightening the  Install the cover retaining screws, tightening the
screws in an opposite sequence across the cover.screws in an opposite sequence across the cover.

10.10. Open the fuel valve by slowly turning the valve Open the fuel valve by slowly turning the valve
counterclockwise.counterclockwise.

11.11. Crank the engine several revolutions to open theCrank the engine several revolutions to open the
fuel lock-off. DO NOT START THE ENGINE.fuel lock-off. DO NOT START THE ENGINE.
Turn the ignition key switch to the off position.Turn the ignition key switch to the off position.

12.12. Check the filter housing, fuel lines and fittings for Check the filter housing, fuel lines and fittings for
leaks. Repair as necessary.leaks. Repair as necessary.

PointPoint
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Testing Fuel Lock-off OperationTesting Fuel Lock-off Operation

(LP Engine Only)(LP Engine Only)

   Start engine.Start engine.

   Locate the electrical connector for the fuel lockLocate the electrical connector for the fuel lock

   Disconnect the electrical connector.Disconnect the electrical connector.

   The engine should run out of fuel and stopThe engine should run out of fuel and stop
within a short period of time.within a short period of time.

   Turn the ignition key switch off and re-connectTurn the ignition key switch off and re-connect

the fuel lock-off connector.the fuel lock-off connector.

NOTE:NOTE:   The length of time the engine runs onThe length of time the engine runs ontrapped fuel vapor increases with anytrapped fuel vapor increases with any
increase in distance between the fuel lockincrease in distance between the fuel lock
-off and the pressure regulator/converter.-off and the pressure regulator/converter.
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(1) LP fuel lock-off,(1) LP fuel lock-off,
(2) LP regulator/converter(2) LP regulator/converter

22

11

  

Maintenance SectionMaintenance Section

Every 2000 Service Hours or YearlyEvery 2000 Service Hours or Yearly
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Steer Wheel Bearings -Steer Wheel Bearings -

ReassembleReassemble

Park the lift truck level with the forks lowered,Park the lift truck level with the forks lowered,
parking brake engaged, transmission in NEUTRALparking brake engaged, transmission in NEUTRAL
and the engine stopped.and the engine stopped.

Typical ExampleTypical Example

4.4.   Remove the wheel assembly. Examine theRemove the wheel assembly. Examine the
wheel for damage and wear. Replace the wheelwheel for damage and wear. Replace the wheel
if necessaryif necessary
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Typical ExampleTypical Example

1.1.   Lift the steer wheels off the ground. PlaceLift the steer wheels off the ground. Place
stands or blocking under the frame and steerstands or blocking under the frame and steer
axle to support the lift truck.axle to support the lift truck.

2.2.   Remove the hub cap and gasket.Remove the hub cap and gasket.

Typical ExampleTypical Example

3.3.   Remove the pin (1) and nut (2). Remove theRemove the pin (1) and nut (2). Remove the
outer wheel bearing.outer wheel bearing.

if necessary.if necessary.

5.5.   Remove the inner bearing. Clean and lubricateRemove the inner bearing. Clean and lubricate
the steering knuckle. Reassemble both the innerthe steering knuckle. Reassemble both the inner
and outer bearing cones.and outer bearing cones.

6.6.   Install the inner bearing. Lubricate the seal andInstall the inner bearing. Lubricate the seal and
install the wheel assembly on the knuckle.install the wheel assembly on the knuckle.

7.7.   Install the outer wheel bearing and the outer nInstall the outer wheel bearing and the outer nut.ut.

8.8.   Tighten the nut to 200Tighten the nut to 200 N•mN•m (148 lb(148 lb••ft), whileft), while
turning wheel hub to seat the bearing.turning wheel hub to seat the bearing.

9.9.   Install the pin.Install the pin.

10.10.  Install the hub cap.Install the hub cap.

11.11.  Raise the lift truck and remove the blockingRaise the lift truck and remove the blocking
Lower the lift truck to the ground.Lower the lift truck to the ground.

Transmission Oil & Filter (3 Speed ,Transmission Oil & Filter (3 Speed ,
ZF 3WG94) – ChangeZF 3WG94) – Change

Only for D50/60/70/80/90S-5 (3 Speed, ZFOnly for D50/60/70/80/90S-5 (3 Speed, ZF
3WG94)3WG94)

See topic, "TransmissioSee topic, "Transmission Oil n Oil & Oil & Oil Filter - Change" inFilter - Change" in
"First 50-100 Service Hours or a W"First 50-100 Service Hours or a Week".eek".
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Cooling System - Clean, ChangeCooling System - Clean, Change

WARNINGWARNING

At operating temperature, the engine coolant isAt operating temperature, the engine coolant is
hot and under pressure.hot and under pressure.

Steam can cause Steam can cause personal injury.personal injury.
Check the coolant level only after thCheck the coolant level only after the engine hase engine has
been stopped and the filter cap is cool enoughbeen stopped and the filter cap is cool enough
to touch with to touch with your bare hand.your bare hand.
Remove the filter cap slowly to reRemove the filter cap slowly to relieve pressure.lieve pressure.

Cooling system conditioner contains alkali.Cooling system conditioner contains alkali.
Avoid contact with the skin and eyes to preventAvoid contact with the skin and eyes to prevent
personal injury.personal injury.
Use all cleaning solutions with care.Use all cleaning solutions with care.

The lift truck must be level, the forks lowered, theThe lift truck must be level, the forks lowered, the
parking brake engaged, the transmission inparking brake engaged, the transmission in
NEUTRAL and the engine stopped and cool.NEUTRAL and the engine stopped and cool.

Typical ExampleTypical Example

3.3.   Open radiator drain valve. Allow the coolant toOpen radiator drain valve. Allow the coolant to
drain. Drain the recovery bottle.drain. Drain the recovery bottle.

4.4.   Close radiator drain valve and install block drainClose radiator drain valve and install block drain
plug. Fill the cooling system with 1 kg (2 lb)plug. Fill the cooling system with 1 kg (2 lb)
sodium bisulphate per 40 liters (10 gallons) ofsodium bisulphate per 40 liters (10 gallons) of
water. Most commercial cooling system cleanerswater. Most commercial cooling system cleaners
can be used.can be used.
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Typical ExampleTypical Example

1.1.   Turn the radiator cap slowly to relieve theTurn the radiator cap slowly to relieve the
pressure, then remove the cap.pressure, then remove the cap.

2.2.   Remove the block drain plug.Remove the block drain plug.

5.5.   Start and run the engine for 30 minutes.Start and run the engine for 30 minutes.

6.6.   Stop the engine and drain the cleaning solution.Stop the engine and drain the cleaning solution.

7.7.   Flush the system with clean water, until drainingFlush the system with clean water, until draining
water is clear.water is clear.

8.8.   Close the drain valve and install the block drainClose the drain valve and install the block drain
plug. Fill the system with neutralizing solution,plug. Fill the system with neutralizing solution,

250 g (1/2 lb) sodium carbonate per 40 liters (10250 g (1/2 lb) sodium carbonate per 40 liters (10
gallons) of water.gallons) of water.

9.9.   Start and run the engine for 10 minutes.Start and run the engine for 10 minutes.

10.10.  Stop the engine and drain the neutralizingStop the engine and drain the neutralizing
solution.solution.

11.11.  Flush the system with clean water until drainingFlush the system with clean water until draining
water is clear.water is clear.

12.12.  Close the drain valve and install the block drainClose the drain valve and install the block drain
plug. Add coolant to the top of the filter neck.plug. Add coolant to the top of the filter neck.

13.13.  Start and run the engine to stabilize the coolantStart and run the engine to stabilize the coolant
level. See topic, "Coolant level - Check" inlevel. See topic, "Coolant level - Check" in

"Every 10 Service Hours or Daily"."Every 10 Service Hours or Daily".
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Fork – InspectFork – Inspect

Forks should be inspected, at a minimum, every 12Forks should be inspected, at a minimum, every 12

months. If the truck is being used in a multi-shift ormonths. If the truck is being used in a multi-shift or
heavy duty operation, they should be checked everyheavy duty operation, they should be checked every
six months.six months.

1.1.   Inspect the forks carefully for cracks. SpecialInspect the forks carefully for cracks. Special
attention should be given to the heel section (A),attention should be given to the heel section (A),
all weld areas and mounting brackets (B).all weld areas and mounting brackets (B).
I t th t d b tt h k f k dI t th t d b tt h k f k d

3.3.   Check the straightness of the upper face ofCheck the straightness of the upper face of
blade (D) and the front face of shank (E) with ablade (D) and the front face of shank (E) with a
straight edge.straight edge.

The fork should be withdrawn from service if theThe fork should be withdrawn from service if the
deviation from straightness exceeds 0.5 percentdeviation from straightness exceeds 0.5 percent
of the length of the blade and/or the height of theof the length of the blade and/or the height of the
shank respectively 5 mm/1000 mm (0.18"/36").shank respectively 5 mm/1000 mm (0.18"/36").
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Inspect the top and bottom hooks on forks usedInspect the top and bottom hooks on forks used
on hook type carriages and tubes on shafton hook type carriages and tubes on shaft
mounted forks.mounted forks.
Forks with cracks should be removed fromForks with cracks should be removed from
service.service.
"Wet Test" magnetic particle inspection is"Wet Test" magnetic particle inspection is
generally preferred due to its sensitivity and thegenerally preferred due to its sensitivity and the
ease of interpreting the results. Portableease of interpreting the results. Portable
equipment is usually recommended so it can beequipment is usually recommended so it can be

moved to the lift truck.moved to the lift truck.Inspectors should be trained and qualified inInspectors should be trained and qualified in
accordance with The American Society for Nonaccordance with The American Society for Non
Destructive Testing, Level II Qualifications.Destructive Testing, Level II Qualifications.

2.2.   Check the angle between the upper face of theCheck the angle between the upper face of the
blade and the front face of the shank. The forkblade and the front face of the shank. The fork
should be withdrawn from service if angle (C)should be withdrawn from service if angle (C)
exceeds 93 degrees or deviates by more than 3exceeds 93 degrees or deviates by more than 3
degrees from an original angle other than 90degrees from an original angle other than 90
degrees, as may be found in some specialdegrees, as may be found in some special
application forks.application forks.

4.4.   Check the difference in height of one fork tip toCheck the difference in height of one fork tip to
the other when mounted on the fork carrier. Athe other when mounted on the fork carrier. A
difference in fork tip height can result in unevendifference in fork tip height can result in uneven
support of the load and cause problems withsupport of the load and cause problems with
entering loads.entering loads.
The maximum recommended difference in forkThe maximum recommended difference in fork
tip elevation (F) is 6.5 mm (0.25") for pallet forkstip elevation (F) is 6.5 mm (0.25") for pallet forks
and 3 mm (0.125") for fully tapered forks. Theand 3 mm (0.125") for fully tapered forks. The
maximum allowable difference in fork tipmaximum allowable difference in fork tip
elevation between the two or more forks is 3elevation between the two or more forks is 3
percent of blade length (L).percent of blade length (L).
Replace one or both forks when the difference inReplace one or both forks when the difference in
fork tip height exceeds the maximum allowablefork tip height exceeds the maximum allowable
difference. Contact your local DOOSAN Liftdifference. Contact your local DOOSAN Lift
Truck Dealer for further information.Truck Dealer for further information.
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5.5.   Check the fork blade (J) and shank (H) for wearCheck the fork blade (J) and shank (H) for wear
with special attention to the heel (G). The forkwith special attention to the heel (G). The fork
should be withdrawn from service if theshould be withdrawn from service if the

thickness is reduced to 90 percent or less of thethickness is reduced to 90 percent or less of the
original thickness.original thickness.
Fork blade length may also be reduced by wear,Fork blade length may also be reduced by wear,
especially on tapered forks and platens.especially on tapered forks and platens.
Remove the forks from service when the bladeRemove the forks from service when the blade
length is no longer adequate for the intendedlength is no longer adequate for the intended
loads.loads.

Shaft mounted forks may use set collars orShaft mounted forks may use set collars or
spacers on the shaft to either side of the fork.spacers on the shaft to either side of the fork.
They may also use U bolts, pins, or similarThey may also use U bolts, pins, or similar
devices which engage the fork through the topdevices which engage the fork through the top
structure of the carriage.structure of the carriage.

8.8.   Check fork markings (N) for legibility. RenewCheck fork markings (N) for legibility. Renew
markings as required to retain legibility.markings as required to retain legibility.

9.9.   a.a. Lift the mast and operate the tilt controlLift the mast and operate the tilt control
lever, until the top surface of the forks islever, until the top surface of the forks is
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6.6.   Check the fork mountings (K) for wear, crushingCheck the fork mountings (K) for wear, crushing
and other local deformation, which can causeand other local deformation, which can cause
excessive side to side wobble of the forks.excessive side to side wobble of the forks.
Excessive clearance on hook type forks mayExcessive clearance on hook type forks may
allow them to fall from the carrier. Forks whichallow them to fall from the carrier. Forks which
show visible signs of such damage should beshow visible signs of such damage should be
removed from service.removed from service.

7.7.   Check the positioning lock and other forkCheck the positioning lock and other fork
retention devices to make sure they are in placeretention devices to make sure they are in place
and working.and working.
Hook type forks use a spring loaded pin (M),Hook type forks use a spring loaded pin (M),

located in the top hook, to engage notches in thelocated in the top hook, to engage notches in thetop carriage bar to hold the fork itop carriage bar to hold the fork in place.n place.
When adjusting the fork spacing, the forks areWhen adjusting the fork spacing, the forks are
prevented from sliding off the end of the carriageprevented from sliding off the end of the carriage
by stop blocks. These stop blocks are at bothby stop blocks. These stop blocks are at both
ends of the carriage and in the path of theends of the carriage and in the path of the
bottom fork hook. The load backrest extensionbottom fork hook. The load backrest extension
may be used in place of the stop blocks in somemay be used in place of the stop blocks in some
cases.cases.

parallel with the floor. Place two straightparallel with the floor. Place two straight
bars that are the same width as thebars that are the same width as the
carriage, across the forks as shown.carriage, across the forks as shown.

b.b. Measure the distance from the bottom ofMeasure the distance from the bottom of
each end of the two bars to the floor. Theeach end of the two bars to the floor. The
forks must be parallel within 3 mm (.12 in)forks must be parallel within 3 mm (.12 in)
for Full Tapered and Polished (FTP) forks,for Full Tapered and Polished (FTP) forks,
all other forks 6.4 mm (.25 in), for theirall other forks 6.4 mm (.25 in), for their
complete length.complete length.

c.c. Put one fork, one third from the tip, under aPut one fork, one third from the tip, under a
fixture that will not move. Then operate thefixture that will not move. Then operate the
tilt control with caution until the rear of thetilt control with caution until the rear of the
truck lifts just off the floor. Follow the sametruck lifts just off the floor. Follow the same
procedure with the second fork. Repeatprocedure with the second fork. Repeat
SteStep a.p a.
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Every 2500 Service Hours or 15 MonthsEvery 2500 Service Hours or 15 Months
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance procedures.before performing any operation or maintenance procedures.

Inspect Battery SystemInspect Battery System

   Clean battery outer surfaces with a mixture ofClean battery outer surfaces with a mixture of

baking soda and water.baking soda and water.

   Inspect battery outer surfaces for damage andInspect battery outer surfaces for damage and

replace as necessary.replace as necessary.

   Remove battery cable and clean, repair and/orRemove battery cable and clean, repair and/or

replace as necessary.replace as necessary.

Checking the TMAP Sensor (LPChecking the TMAP Sensor (LP
Engine Only)Engine Only)

1.1.   Verify that the TMAP sensor (2) is mountedVerify that the TMAP sensor (2) is mounted
tightly into the manifold adapter (3), with notightly into the manifold adapter (3), with no
leakage.leakage.

2.2.   If the TMAP is found to be loose, remove theIf the TMAP is found to be loose, remove the
TMAP retaining screw and the TMAP sensorTMAP retaining screw and the TMAP sensor

from the manifold adapter.from the manifold adapter.
3.3.   Visually inspect the TMAP O-ring seal forVisually inspect the TMAP O-ring seal for

damage. damage. Replace Replace as as necessary.necessary.
4.4.   Apply a thin coat of an approved silicon lubricantApply a thin coat of an approved silicon lubricant

to the TMAP o-ring seal.to the TMAP o-ring seal.
5.5.   Re-install the TMAP sensor into the manifoldRe-install the TMAP sensor into the manifold

adapter and securely tighten the retaining screw.adapter and securely tighten the retaining screw.
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(1) Adapter-Throttle body(1) Adapter-Throttle body
(2) TMAP sensor,(2) TMAP sensor,
(3) Adapter-Manifold,(3) Adapter-Manifold,
(4) Throttle body(4) Throttle body

44

33

22

11
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Inspect for Intake Leaks (LInspect for Intake Leaks (LPP
Engine Only)Engine Only)

1.1.   Visually inspect the intake manifold, throttleVisually inspect the intake manifold, throttle
assembly (4), and manifold adapters (3), forassembly (4), and manifold adapters (3), for
looseness looseness and and leaks. leaks. Repair Repair as as necessary.necessary.

Replace PCV Valve and breatherReplace PCV Valve and breather
element - Change (LP Engineelement - Change (LP Engine

Only)Only)

1.1. Loosen the hose clamps and remove the PCVLoosen the hose clamps and remove the PCV
valve.valve.

2.2. Assemble new PCV valve and hose. Assemble new PCV valve and hose.

3.3. Tighten the hose clamps Tighten the hose clamps

Replace Oxygen Sensor (G6Replace Oxygen Sensor (G643E43E
Engine Only)Engine Only)

Exhaust TubeExhaust Tube
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Muffler Ass’yMuffler Ass’y

When indicated by MIL, replace oxygen sensors onWhen indicated by MIL, replace oxygen sensors on
the exhaust tube and muffler assembly.the exhaust tube and muffler assembly.

1.1.   Stop engine and wait until the exhaust pipe andStop engine and wait until the exhaust pipe and
exhaust pipe is cooled.exhaust pipe is cooled.

2.2.   Disconnect the electrical connector of oxygenDisconnect the electrical connector of oxygen
sensor.sensor.

3.3.   Remove oxygen sensor.Remove oxygen sensor.
4.4.   Assemble new oxygen sensor TighteningAssemble new oxygen sensor Tightening

torque : 45 N•m (32.5 lb•ft)torque : 45 N•m (32.5 lb•ft)
5.5.   Connect the electrical connector of oxygenConnect the electrical connector of oxygen

sensor.sensor.
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Every 3000 Service Hours or 18 MonthsEvery 3000 Service Hours or 18 Months
You must read and understand the warnings and instructions contained in the Safety section of this manual,You must read and understand the warnings and instructions contained in the Safety section of this manual,
before performing any operation or maintenance proceduresbefore performing any operation or maintenance procedures

DPF Maintenance –Ash CleaningDPF Maintenance –Ash Cleaning

WARNINGWARNING

Ash cleaning services is recommended by theAsh cleaning services is recommended by the
designated repair shop, if not, it can lead todesignated repair shop, if not, it can lead to
damage of the product damage of the product and system.and system.

Visit designated Repair & Inspection Shop for AshVisit designated Repair & Inspection Shop for Ash

Cleaning service every 3000 Hours or 18 Months.Cleaning service every 3000 Hours or 18 Months.

If not the efficiency of filtering and performance ofIf not the efficiency of filtering and performance of

back pressure would be reduced.back pressure would be reduced.
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<DPF, interim Tier-4><DPF, interim Tier-4>

Use recommended engine oil to reduce the amountUse recommended engine oil to reduce the amount

of generated ash (CJ-4 Grade in US / ACEA-E9 inof generated ash (CJ-4 Grade in US / ACEA-E9 in

EU).EU).

Visit repair and inspection shop to remove ash inVisit repair and inspection shop to remove ash in
DPF.DPF.
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