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DEATH OR SERIOUS INJURY MAY RESULT FROM IMPROPERDEATH OR SERIOUS INJURY MAY RESULT FROM IMPROPER
OPERATION OF THIS MACHINEOPERATION OF THIS MACHINE

TTAAYLORYLOR MACHMACHINEINE WORKSWORKS,, INC.INC.
650NORTHCHURCHAVE650NORTHCHURCHAVENUENUE

LOUISVILLOUISVILLE,MISSISSIPPI39339-201LE,MISSISSIPPI39339-20177

DD   OPERATOR  OPERATOR MUST MUST  BE TRAINED AND KNOWLEDGEABLE OF BE TRAINED AND KNOWLEDGEABLE OF
THE OPERATOR’S GUIDE, SAFETY MANUAL, AND OSHATHE OPERATOR’S GUIDE, SAFETY MANUAL, AND OSHA
STANDARD SECTION 29 CFR 1910.178 FOR POWEREDSTANDARD SECTION 29 CFR 1910.178 FOR POWERED
INDUSTRIAL TRUCKS.INDUSTRIAL TRUCKS.

DD    CAPCAPACITY IS WITH ACITY IS WITH MAST INMAST IN VERTICAL VERTICAL POSITION AND POSITION AND
LOAD RETRACTED.LOAD RETRACTED.

DD   CAPACITY  CAPACITY GREATLY  GREATLY  DECREASES WITH TILTING, HIGH DECREASES WITH TILTING, HIGH
LOAD LIFTING, ACCELERATION, BRAKING, SHARPLOAD LIFTING, ACCELERATION, BRAKING, SHARP
TURNING,TURNING, HIGH WIND VELOCITY, HIGH WIND VELOCITY,  AND POOR YARD AND POOR YARD
CONDITIONS.CONDITIONS.

DD    TILTILT (MAST T (MAST AND LOAD AND LOAD OUT)OUT) ONLY  ONLY  WHEN LOAD IS OVER WHEN LOAD IS OVER
 A  A STSTACK.ACK.

DD    VISIBILITY MAVISIBILITY MAY BE IMPY BE IMPAIRED BY STRUAIRED BY STRUCTURALCTURAL
DESIGN. (DESIGN. (ALWAYSALWAYS  LOOK IN DIRECTION OF TRAVEL; LOOK IN DIRECTION OF TRAVEL;
DO NOT RELY ON MIRRORS.)DO NOT RELY ON MIRRORS.)

DD    DO DO NOTNOT OPERATE WITH BYSTANDERS PRESENT. OPERATE WITH BYSTANDERS PRESENT.

DD   ALWAYS  ALWAYS TRAVEL WITH LOAD IN LOWEST POSSIBLE TRAVEL WITH LOAD IN LOWEST POSSIBLE
POSITION THAT ALLOWS GOOD VISIBILITY.POSITION THAT ALLOWS GOOD VISIBILITY.

DD   ALWAYS  ALWAYS WEAR SEAT BELT WHILE MACHINE IS IN WEAR SEAT BELT WHILE MACHINE IS IN
OPERATION.OPERATION.

DD    DO DO NOTNOT ATTEMPT TO JUMP FROM MACHINE IN EVENT OF ATTEMPT TO JUMP FROM MACHINE IN EVENT OF
TIP OVER. REMAIN SEATED WITH SEAT BELT FASTENED.TIP OVER. REMAIN SEATED WITH SEAT BELT FASTENED.
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CAUTIONCAUTION

Observe The Following Precautions For Maximum Safety Of Machine OperationObserve The Following Precautions For Maximum Safety Of Machine Operation

1. 1. Only traiOnly trained and responsible operned and responsible operators shall ators shall be permitted to handle lbe permitted to handle loads with thioads with this truck.s truck.

2. 2. OperOperate the trucate the truck from thk from the operate operator’s seaor’s seat onlyt only. . Do not alloDo not allow ridew riders.rs.

3. 3. TTest hydrauliest hydraulic controls fc controls for proper resor proper response before using the macponse before using the machine.hine.

4. 4. Know your lKnow your load. oad. Do not attemDo not attempt to lift pt to lift or transor transport loads iport loads in excess n excess of rated capacof rated capacityity..

5. 5. When the load obstrWhen the load obstructs the viewucts the view, operate the truck i, operate the truck in the reverse range.n the reverse range.

6. 6. Do not sDo not stand or wtand or work undork under an eleer an elevatevated load.d load.

7. 7. TTransransport tport the load low anhe load low and tiltd tilted backed back..

8. 8. AvAvoid suoid sudden sdden stops wtops with a lith a load.oad.

9. 9. CentCenter the load to evener the load to evenly disly distritribute the weibute the weight.ght.

10.10. Back dowBack down a n a ramramp in p in excexcess of 10 ess of 10 percpercent when loaded.ent when loaded.

11. Do not move the truck until the air system reaches rec11. Do not move the truck until the air system reaches recommended pressurommended pressure. e. Air pressure isAir pressure is
required for the service brakes.required for the service brakes.

12.12. Have defects repaiHave defects repaired immedired immediatelyately. . Do not operate a truck with damaged or defectiDo not operate a truck with damaged or defective sys-ve sys-
tems.tems.

13.13. When leaving truck, liftiWhen leaving truck, lifting mechanism shall be fully lowered, controls shall be neutralized, pow-ng mechanism shall be fully lowered, controls shall be neutralized, pow-
er shut off, parker shut off, parking brake set, and key removed. ing brake set, and key removed. Block wheels iBlock wheels if on incline.f on incline.
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TMW-057-3 (7/99)TMW-057-3 (7/99)

LIMITED WARRANTY LIMITED WARRANTY 

Products manufactured by Taylor Machine Works, Inc. (“Taylor”) and sold are warranted by Taylor to be free fromProducts manufactured by Taylor Machine Works, Inc. (“Taylor”) and sold are warranted by Taylor to be free from
defects in material and workmanship, under normal use and service, when Taylor products are operated at ordefects in material and workmanship, under normal use and service, when Taylor products are operated at or
below rated capacity* below rated capacity* in accordance with operating in accordance with operating instructions.instructions.

This warranty is limited to repair or replacement, (as Taylor may elect, and at an establishment authorized byThis warranty is limited to repair or replacement, (as Taylor may elect, and at an establishment authorized by
Taylor) of such parts as shall appear to Taylor upon inspection to have been defective in material orTaylor) of such parts as shall appear to Taylor upon inspection to have been defective in material or
workmanship.workmanship.

This warranty period shall begin on the delivery date of the product to the Purchaser and end on the earlier of This warranty period shall begin on the delivery date of the product to the Purchaser and end on the earlier of 

twelve (12) monttwelve (12) months or hs or two thousand (2000two thousand (2000) hours. ) hours. During the first six (6) months or one thousand (1000) hours,During the first six (6) months or one thousand (1000) hours,Taylor will provide genuine Taylor parts, labor, and travel time to replace or repair any part furnished by Taylor andTaylor will provide genuine Taylor parts, labor, and travel time to replace or repair any part furnished by Taylor and
found to be defective in material and workmanship. found to be defective in material and workmanship. If a defect in material and workmanship is found durIf a defect in material and workmanship is found during theing the
first six (6) months and/or one thousand (1000) hours whichever occurs first of the warranty period, Taylor willfirst six (6) months and/or one thousand (1000) hours whichever occurs first of the warranty period, Taylor will
replace lubricating oil, replace lubricating oil, filters, antifreeze, and other serfilters, antifreeze, and other service items made unusable by the defect. vice items made unusable by the defect. In the second sixIn the second six
(6) months and/or second one thousand (1000) hours after the delivery date of the truck, Taylor will approve parts(6) months and/or second one thousand (1000) hours after the delivery date of the truck, Taylor will approve parts
onlyonly. . Only genuine TaylOnly genuine Taylor parts provided by Taylor’s Sudden Service, Inc. will be used during the warranty period.or parts provided by Taylor’s Sudden Service, Inc. will be used during the warranty period.

THE FOLLOWING ITEMS ARE NOT COVERED BY THIS WARRANTY:THE FOLLOWING ITEMS ARE NOT COVERED BY THIS WARRANTY:

1. 1. Normal maiNormal maintenanntenance servicece services and parts or supplies uses and parts or supplies used therein includ therein including, withoding, without limitationut limitation, en-, en-
gine tune-up, wheel alignment, brake and linkage adjustment, lubrication services, tightening andgine tune-up, wheel alignment, brake and linkage adjustment, lubrication services, tightening and
adjusting such as bolts, screws, hoses, fittings, etc., replacement of fuses, bulbs, filters, tune-upadjusting such as bolts, screws, hoses, fittings, etc., replacement of fuses, bulbs, filters, tune-up
parts, fluids and brake and clutch linings, glass; shop supplies such as rags, oil dry, hand soaps,parts, fluids and brake and clutch linings, glass; shop supplies such as rags, oil dry, hand soaps,
degreasers, cleaning solutions including brake clean, etc.; and adjustments which are a part of degreasers, cleaning solutions including brake clean, etc.; and adjustments which are a part of 
the required or recommended predelivery inspection and periodic inspections in accordance withthe required or recommended predelivery inspection and periodic inspections in accordance with
Operator’s ManuOperator’s Manual. al. ElectricaElectrical componenl components includints including wiring will be excluded after the first six (6)g wiring will be excluded after the first six (6)
months or one thousand (1000) hours whichever occurs first.months or one thousand (1000) hours whichever occurs first.

2. 2. Normal deNormal deterioratiterioration of appeaon of appearance durance due to use and expoe to use and exposure; or condisure; or conditions resutions resulting from mislting from mis--
use, negligence, or accident.use, negligence, or accident.

3. 3. Any produAny product on which any of the requct on which any of the required or recomired or recommendemended periodd periodic inspecic inspections or servitions or services haveces have
not been made.not been made.

4. 4. Any parts or accesAny parts or accessoriessories, installed o, installed on the product whin the product which were not manch were not manufactureufactured or installed or installed byd by
Taylor whether or not such parts or accessories were selected, recommended or installed by Tay-Taylor whether or not such parts or accessories were selected, recommended or installed by Tay-
lor (includilor (including without limitationng without limitation, , enginengines, tires, es, tires, batteriebatteries, air s, air condiconditionerstioners, air , air dryers, etc.). dryers, etc.). SuchSuch
parts or accessories shall be covered by the warranties given by the manufacturers thereof andparts or accessories shall be covered by the warranties given by the manufacturers thereof and
any claim thereof shall be made to such manufacturers.any claim thereof shall be made to such manufacturers.

5. 5. Loss of time, incoLoss of time, inconveninvenience, losence, loss of equipmes of equipment use, other consnt use, other consequenequential damatial damages or other mat-ges or other mat-
ters not specifically included.ters not specifically included.

Taylor parts and assemblies which are furnished and installed under this warranty are themselves withinTaylor parts and assemblies which are furnished and installed under this warranty are themselves within
the coverage of the machine warranty and are covered only for the duration of the original machinethe coverage of the machine warranty and are covered only for the duration of the original machine

warranty period.warranty period.

NOTE:NOTE:    All International warrantAll International warranty parts shipments are Fy parts shipments are F.O.B. point of debar.O.B. point of debarkation, duties, tarifkation, duties, tariffs, or localfs, or local
taxes excluded.taxes excluded.

This warranty is expressly in lieu of any other warranties, expressed or implied, including any warranty ofThis warranty is expressly in lieu of any other warranties, expressed or implied, including any warranty of
merchantability or fitness for a particular purpose.merchantability or fitness for a particular purpose.

ReplaceReplacement parts are warranted for ninety (90) days to ment parts are warranted for ninety (90) days to be free from be free from defectdefects in s in matermaterial or workmanshipial or workmanship. . PartsParts
onlyonly, , no no labor.labor.

Taylor Machine Works, Inc. does not authorize any person to create (for Taylor) any other obligation or liability inTaylor Machine Works, Inc. does not authorize any person to create (for Taylor) any other obligation or liability in
connection with Taylor products.connection with Taylor products.

 *For example,  *For example, a maca machine rated hine rated capacity capacity at any at any stipulated load stipulated load center is center is the rated the rated lift capacity lift capacity at less at less thanthan
load centerload center. . That is, a That is, a machinmachine rated at 20,000 pounds at e rated at 20,000 pounds at 24-in24-inch load center connotes 20,000 poundsch load center connotes 20,000 pounds
is the maximum lift capacity even though the load center may be less than 24-iis the maximum lift capacity even though the load center may be less than 24-inches. nches. Subjecting TSubjecting Tayloraylor
products to conditions or loads exceeding those stipulated is justification for immediate cancellation of products to conditions or loads exceeding those stipulated is justification for immediate cancellation of 
warranty for products involved.warranty for products involved.

TAYLOR MACHINE WORKS, INC.TAYLOR MACHINE WORKS, INC.
650 North Church Avenue650 North Church Avenue

Louisville, Mississippi 39339Louisville, Mississippi 39339
(662) 773-3421 / Fax 662-773-9146(662) 773-3421 / Fax 662-773-9146
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IntroductionIntroduction

TTHHDDCC--99554  4  -  -  99555  5  ((66//9999)  )  IInnttrroo

This manual is to be used as a guide for lubrication and maintenance as well as general equipment care.This manual is to be used as a guide for lubrication and maintenance as well as general equipment care.
 A  A separate separate section section is is provided provided to to discuss discuss each each major major componencomponent t or or system. system. This This method method of of presentingpresenting
the maintenance instructions enables Taylor Machine Works, Inc. to assemble a maintenance manual withthe maintenance instructions enables Taylor Machine Works, Inc. to assemble a maintenance manual with
explicit instructions on the exact equipment installed on the machine.explicit instructions on the exact equipment installed on the machine.

No single rule in the booklet can be followed to the exclusNo single rule in the booklet can be followed to the exclusion of others. ion of others. Each rule must be considerEach rule must be considered ined in
light of the other rules, the knowledge and training of the man (operator), the limitations of the machine,light of the other rules, the knowledge and training of the man (operator), the limitations of the machine,
and the workplace environment.and the workplace environment.

Warnings and cautions are included to reduce the probability of personal injury, when performing mainte-Warnings and cautions are included to reduce the probability of personal injury, when performing mainte-
nance procedures which if imprnance procedures which if improperly performoperly performed could be ed could be potentiallpotentially hazardous. y hazardous. Failure to comply wiFailure to comply withth
these warnings and cautions can result in serious injury and possible death.these warnings and cautions can result in serious injury and possible death.

 All  All circumstances circumstances and and conditions conditions under under which which service service will bwill be e performed performed cannot cannot be be anticipated. anticipated. Do Do notnot
perform any service if you are unsure perform any service if you are unsure that it can that it can be done be done safelysafely. . Contact your TContact your Taylor Dealer or Taylor Dealer or Tayloraylor
Machine Works, Inc. if you have questions about the proper service techniques.Machine Works, Inc. if you have questions about the proper service techniques.

WARNING:WARNING: Operating this powered industrial truck when it is in need of repair can result in Operating this powered industrial truck when it is in need of repair can result in
death or serious injury to the operator or other personnel or cause severe property damage.death or serious injury to the operator or other personnel or cause severe property damage.

Machine checks must be performed daily:Machine checks must be performed daily:

1. 1. beforbefore the mace the machine is plhine is placed in seaced in servirvice,ce,

2. 2. by qualifiby qualified, trained, ed, trained, and skilland skilled personnel wed personnel who have proper toolho have proper tools and knowls and knowledge, andedge, and

3. 3. in accorin accordance with tdance with the Operator’s Guihe Operator’s Guide, Maintenancde, Maintenance Manual and Safete Manual and Safety Check by Check booklet.ooklet.

MaintenanMaintenance ce ManualManual

!!

  

..

Operators GuideOperators Guide

!! ..

Regularly ScheduledRegularly Scheduled maintenance, lubrication, and safety inspections will help ensure a safe and maintenance, lubrication, and safety inspections will help ensure a safe and
productive work life for the machine and the operator(s).productive work life for the machine and the operator(s).

WARNING:WARNING: Do not oper Do not operate the truck if it is in need of repairate the truck if it is in need of repair. . Remove the igniRemove the ignition key andtion key and
attach a “Lock-out” tag.attach a “Lock-out” tag.

WARNING:WARNING: Do not attempt to perform maintenance procedures unless you have been Do not attempt to perform maintenance procedures unless you have been
thoroughly trained and you have the proper tools.thoroughly trained and you have the proper tools.

THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)
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WARNING:WARNING: Use only genuine T Use only genuine Taylor replacemenaylor replacement parts. t parts. Lesser quality partLesser quality parts may s may fail,fail,
resultresulting in ing in propproperty damage, erty damage, personal injurpersonal injury y or death.or death.

Maintenance and / or service personnel who find it necessary to operate this machine, even for a shortMaintenance and / or service personnel who find it necessary to operate this machine, even for a short
period of time, must fully understand all operational literature including:period of time, must fully understand all operational literature including:

••    OSHA operating ruOSHA operating rules found in 29 CFR 1910.les found in 29 CFR 1910.178; Appendix A in Safety Chec178; Appendix A in Safety Checkk

••    ANSI B56.1 rules for operatiANSI B56.1 rules for operating a powered industrial trng a powered industrial truck; Appendix B in Safety Checkuck; Appendix B in Safety Check

••    The Operator’s The Operator’s Guide for the mGuide for the machineachine

••    The manufacThe manufacturer’s Safturer’s Safety Bookletety Booklet

••    The manufacThe manufacturer’s Safturer’s Safety Videoety Video

••    The manufactThe manufacturer’s Servurer’s Service Bulletiice Bulletinsns

••    The content and meaning of alThe content and meaning of all machine decall machine decalss

WARNING:WARNING: Know how to avoid slip and fall accidents such as those described in the Slip and Know how to avoid slip and fall accidents such as those described in the Slip andFall Accidents Section of Safety Check.Fall Accidents Section of Safety Check.
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SafetySafety

TTHHDDC  C  /  /  TTHHDDCCP  P  -  -  99554  4  /  /  99555  5  /  /  99774  4  ((RReevv.  .  0066//0033)  )  SSaaffeettyy--11

Safety FirstSafety First

Important Safety InstructionsImportant Safety Instructions

Observe these rules. They are recognized asObserve these rules. They are recognized as
practices that reduce the risk of injury to yourself practices that reduce the risk of injury to yourself 

and others, or damage to the container handlingand others, or damage to the container handlingtruck or load.truck or load.

This manual contains maintenance and serviceThis manual contains maintenance and service
procedures for procedures for fillifilling, ng, lubriclubricating, removing, repair-ating, removing, repair-
ing, and installing various components comprisinging, and installing various components comprising
a container handla container handling trucing truck. k. Because of the sBecause of the sizeize
and weight of the container handling truck, andand weight of the container handling truck, and
high pressures in some of the components andhigh pressures in some of the components and
systemsystems, improperly performing service on s, improperly performing service on thethe
truck can be dangerous.truck can be dangerous.

Warnings and cautions are included to reduce theWarnings and cautions are included to reduce the
probabilitprobability y of of personal injurypersonal injury, , when when performperforminging
maintenance procedures which maintenance procedures which if improperlyif improperly
performed cperformed could be potentially hazould be potentially hazardous. ardous. FailureFailure
to comply with these warnings and cautions canto comply with these warnings and cautions can
result in serious injury and possible death.result in serious injury and possible death.

No single rule in the booklet can be followed toNo single rule in the booklet can be followed to
the exclusthe exclusion of othersion of others. . Each rule muEach rule must be con-st be con-
sidered in light of the other rules, the knowledgesidered in light of the other rules, the knowledge
and training of the man (operator / maintenance),and training of the man (operator / maintenance),
the limitations of the machine, and the workplacethe limitations of the machine, and the workplace
environment.environment.

Report all mechanical problems to mechanics andReport all mechanical problems to mechanics and
supervisors.supervisors.

Proper Training:Proper Training:

TTaylor Machine aylor Machine WorkWorks, Inc. s, Inc. publishes Safetypublishes Safety
Check, TMW-072 a booklet citing some safetyCheck, TMW-072 a booklet citing some safety
precautions to observe during lift truck operation.precautions to observe during lift truck operation.

One copy is shipped with each lift truck; additionalOne copy is shipped with each lift truck; additional
copies are available at a nominal fee from thecopies are available at a nominal fee from the
authorized Taylor dealer from which the equip-authorized Taylor dealer from which the equip-
ment was ment was initialinitially purchased.ly purchased.

Minimum Required Personnel Safety EquipmentMinimum Required Personnel Safety Equipment

1. 1. HaHard rd HaHatt

2. 2. SafSafety ety ShoShoeses

3. 3. SafeSafety ty GlasGlassesses

4. 4. HeHeavy avy GlGloveovess

5. 5. HearHearing ing ProtProtectiectionon

6. 6. ReflReflectiective ve CloClothinthingg

Failure to follow the safety precautions outlined inFailure to follow the safety precautions outlined in
this manual can create a dangerous situation.this manual can create a dangerous situation.

Some of the common ways this can occur are asSome of the common ways this can occur are as
follows:follows:

1. 1. Use of hUse of hoisoisting deting devicvices not ces not capablapable of e of 
supporting the weight of the component beingsupporting the weight of the component being
lifted.lifted.

2. 2. ImpImproper aroper attacttachmenhment of slit of slings to heavngs to heavyy
components being hoisted.components being hoisted.

3. 3. Use of inUse of inadequadequate or rotate or rotten timten timbers fbers for sup-or sup-
port or improper alignment of supportingport or improper alignment of supporting
material.material.

4. 4. FailurFailure to secure to securely blocely block the wk the wheels, wheels, when dis-hen dis-
connecting or removing components that holdconnecting or removing components that hold
the container handling truck stationary underthe container handling truck stationary under
normal normal conditionsconditions..

5. 5. FaiFailurlure to read and undere to read and understanstand the safetd the safety pre-y pre-
cautions in this manual.cautions in this manual.

WARNING:WARNING:  Know how to avoid accidents Know how to avoid accidents
such as those described in the Maintenance / such as those described in the Maintenance / 

Service Accidents Section of Safety Check:Service Accidents Section of Safety Check:
Some Maintenance / Some Maintenance / ServicinServicing g AccidenAccidentsts
Listed below:Listed below:
1. 1. ImproperImproperly ly refueling refueling the the truck.truck.

2. 2. ImproperImproperly cly checking hecking for hyfor hydraulic draulic leaks leaks oror
diesel fuel leaks.diesel fuel leaks.

3. 3. ImproperImproperly ly checkichecking the ng the engine engine coolingcooling
system.system.

4. 4. ImproperImproperly cly checking hecking battery battery fluid lfluid levels evels oror
“jump” starting engines.“jump” starting engines.

5. 5. PuttPutting air in a multing air in a multi-pi-piece tiiece tire and rim assre and rim assem-em-
bly without proper tools and training.bly without proper tools and training.

6. 6. AttemptiAttempting to serng to service a vice a multimulti-piece ti-piece tire and rire and rimm

assembly without proper tools and training.assembly without proper tools and training.
7. 7. Using Using an iman improperly properly suited suited chain wchain whilehile

performperforming ing maintenancmaintenance.e.

8. 8. Using Using the contathe container handliner handling tring truck hyuck hydraulicdraulic
system as a substitute for a fixed stand.system as a substitute for a fixed stand.

9. 9. RelRelyinying on jacks or hg on jacks or hoistoists to suppos to support heavrt heavyy
loads.loads.

10.10. OperOperatinating a g a tructruck that is damagek that is damaged or d or in needin need
of repair.of repair.

11. Climbing on the mast of a forklift, on the top of 11. Climbing on the mast of a forklift, on the top of 
the cab, or other high places on the containerthe cab, or other high places on the container
handling truck.handling truck.

12.12. Operating a containOperating a container handling trucer handling truck whichk which
has been modified without the manufacturer’shas been modified without the manufacturer’s

approval. approval. This inclThis includes the attachmentudes the attachment, coun-, coun-terweiterweight, ght, tires, etc.tires, etc.
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13.13. Lifting people with a forklLifting people with a forklift not properlyift not properly
equipped for elevating personnel.equipped for elevating personnel.

14.14. ImproperlImproperly using chaiy using chains.ns.

15. Improperly blocking and supporting mast, car-15. Improperly blocking and supporting mast, car-
riage, or attachment before repairing truck.riage, or attachment before repairing truck.

MaintenMaintenance ance / / Service Personnel:Service Personnel:
1. 1. Keep the trKeep the truck cluck clean, frean, free of oil, gree of oil, grease andease and

fuel.fuel.

2. 2. Steam cSteam clean / waslean / wash the truch the truck prik prior to perfor to performorm--
ing maintenancing maintenance. e. Wear antiWear anti-sli-slip footwearp footwear
when when performperforming ing maintenancmaintenance e proceduresprocedures..

3. 3. Use OSHUse OSHA approvA approved laddeed ladders and others and other proper properr
cleaning accessories to access hard to reachcleaning accessories to access hard to reach
maintenance places.maintenance places.

4. 4. Keep gratKeep gratings fings free of icree of ice, dire, dirt and gravt and gravel.el.

5. 5. RegularlRegularly inspecy inspect and replt and replace anti-ace anti-slip mslip masticastic
on the vehicle as needed.on the vehicle as needed.

6. 6. EnsurEnsure all sae all safety dfety decalecals are in ps are in place on tlace on thehe
vehiclevehicle..

WARNING:WARNING:  Remove all rings, watches, Remove all rings, watches,
chains, other jewelrychains, other jewelry, , and all and all loose clothingloose clothing
before working around moving parts!before working around moving parts!

WARNING:WARNING:  Do not operate the vehicle or Do not operate the vehicle or
attempattempt t to perform maintenanto perform maintenance ce on the on the vehiclevehicle
while under the influence of alcohol, drugs, orwhile under the influence of alcohol, drugs, or
any other medications or substances that slowany other medications or substances that slow
reflexes, alter safe judgement, or cause drows-reflexes, alter safe judgement, or cause drows-
iness.iness.

WARNING:WARNING:  Never park the container Never park the container
handlhandling truck on an ining truck on an incline. cline. Always park theAlways park the
container handling truck on a level surface;container handling truck on a level surface;
otherwise, the lift truck could possibly rollotherwise, the lift truck could possibly roll
resultresulting in ing in possiblpossible e injurinjury y to personnel orto personnel or
damage to the truck or other property.damage to the truck or other property.

WARNING:WARNING:  Maintenance and service Maintenance and service
personpersonnel should never nel should never operate this lift operate this lift trucktruck
unless they are thoroughly familiar with Safetyunless they are thoroughly familiar with Safety
Check, TMW-072 and the Operator’s Guide forCheck, TMW-072 and the Operator’s Guide for
this lift truck.this lift truck.

WARNING:WARNING:  Electrical, mechanical, and Electrical, mechanical, and
hydraulic safety devices have been installedhydraulic safety devices have been installed
on this container handling truck to help protecton this container handling truck to help protect
against personal injury and / or damage toagainst personal injury and / or damage to

equipequipment. ment. Under no circuUnder no circumstances shoumstances shouldld
any attempt be made to disconnect or in anyany attempt be made to disconnect or in any
way render any oway render any of these devices inf these devices inoperaboperable. le. IfIf
you discover that any safety device is mal-you discover that any safety device is mal-
functioning, Do Not operate the truck; notifyfunctioning, Do Not operate the truck; notify
appropriate maintenance personnel immedi-appropriate maintenance personnel immedi-

ately.ately.

WARNING:WARNING:   Use only genuine Taylor  Use only genuine Taylor
replacemreplacement parts. ent parts. Lesser qualitLesser quality parts mayy parts may
fail, resulting in property damage, personalfail, resulting in property damage, personal
injurinjury y or death.or death.

WARNING:WARNING:  Keep all hydraulic com- Keep all hydraulic com-
ponents in good repair.ponents in good repair.

WARNING:WARNING:  Relieve pressure on the Relieve pressure on the
hydrauhydraulic lic system before system before repairirepairing ng or adjustingor adjusting
or disconnecting.or disconnecting.

WARNING:WARNING:  Wear proper hand and eye Wear proper hand and eye
protection when searching for leaks. Use woodprotection when searching for leaks. Use wood
or cardboard instead of hands.or cardboard instead of hands.

WARNING:WARNING:  Under no circumstances, Under no circumstances,
without prior written approval from Taylorwithout prior written approval from Taylor
Machine Works, Inc. Engineering Department,Machine Works, Inc. Engineering Department,
shoulshould d the container handling truck be the container handling truck be modi-modi-
fied, i.e. adding of additional counterweights.fied, i.e. adding of additional counterweights.
As per OSHA 29 CFR1910.178 (a) (4).As per OSHA 29 CFR1910.178 (a) (4).

Container Handling Truck Lock-out / Tag-out:Container Handling Truck Lock-out / Tag-out:

The engine should be locked-out / tagged-out toThe engine should be locked-out / tagged-out to

prevent it from being inadvertently started beforeprevent it from being inadvertently started beforeperformperforming maintenancing maintenance or repairs. e or repairs. The batteryThe battery
should be locked-out / tagged-out to prevent acci-should be locked-out / tagged-out to prevent acci-
dental activation of the starter and possible start-dental activation of the starter and possible start-
ing thing the enginee engine. . RefRefer toer to Lock-Out / Tag-Out Pro- Lock-Out / Tag-Out Pro-
cedurecedure  in the back of this section for the in the back of this section for the
procedures to be followed to perform lock-out / procedures to be followed to perform lock-out / 
tag-out.tag-out.

WARNING:WARNING:  Turn the engine off and Turn the engine off and
remove the ignition key before entering the tireremove the ignition key before entering the tire
pivot area to prevent death or serious injurypivot area to prevent death or serious injury
from pivoting tires.from pivoting tires.

WARNING:WARNING:    DeflatDeflate tires before removinge tires before removing
(the ti(the tires). res). Always remoAlways remove the valve core andve the valve core and
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exhaust all air from a single tire and both tiresexhaust all air from a single tire and both tires
of a dual assembly prior to removing any rimof a dual assembly prior to removing any rim
components or wheel components such ascomponents or wheel components such as
nuts and rnuts and rim clampim clamps. s. Run a piece of Run a piece of wirewire
through the valve stem to make sure the valvethrough the valve stem to make sure the valve
stem is not damaged or plugged and all air isstem is not damaged or plugged and all air is

exhausted.exhausted.

WARNING:WARNING:  Serious falls and injuries can Serious falls and injuries can
result from improper mounting or dismountingresult from improper mounting or dismounting
of the of the containcontainer er handlihandling truck.ng truck.

Mounting and Dismounting:Mounting and Dismounting:
1. 1. FacFace the contae the container hainer handlindling trucng truck when getk when get--

ting on or off the truck.ting on or off the truck.

2. 2. One hand aOne hand and twnd two feet oo feet or twr two hands o hands and oneand one
foot must be in contact with the truck at allfoot must be in contact with the truck at all
times (3 point contact).times (3 point contact).

3. 3. Use haUse handrandrails ails and other gnd other grab poirab points.nts.

WARNING:WARNING:  Do not start the engine if the Do not start the engine if the
ignitignition switch, or ion switch, or engine control panel hasengine control panel has
been locked-out / been locked-out / tagged-tagged-out by out by maintenmaintenanceance
personnpersonnel. el. Doing so can resuDoing so can result in personlt in personalal
injurinjury and / or damage to the equy and / or damage to the equipmentipment. . If inIf in
doubt, contact the maintenance supervisor.doubt, contact the maintenance supervisor.

WARNING:WARNING:  If maintenance requires run- If maintenance requires run-
ning the engine indoors, ensure the room hasning the engine indoors, ensure the room has
adequate flow-through ventilation!adequate flow-through ventilation!

WARNING:WARNING:  Never operate the container Never operate the container
handling truck without proper instruction.handling truck without proper instruction.
IgnorIgnorance ance of operational characteristiof operational characteristics cs andand
limitatlimitations can ions can lead to lead to equipequipment damage,ment damage,
personal injury, or death.personal injury, or death.

WARNING:WARNING:    Do not operate the containDo not operate the containerer
handlihandling truck ng truck withowithout the ut the seat belt seat belt propproperlyerly
and securely fastened.and securely fastened.

WARNING:WARNING:   Operating instructions, warn-  Operating instructions, warn-
ings, and caution labels are placed on the con-ings, and caution labels are placed on the con-
tainer handling truck to alert personnel to dan-tainer handling truck to alert personnel to dan-
gers and to advise personnel of propergers and to advise personnel of proper
operatioperating procedng procedures (of the lift trures (of the lift truck). uck). Do notDo not
remove or obscure any warning, caution, dan-remove or obscure any warning, caution, dan-
ger, or instructional sign or label.ger, or instructional sign or label.

Traveling:Traveling:
Start, stop, change direction and travel smoothly.Start, stop, change direction and travel smoothly.
Slow down while turning.Slow down while turning.

Obstructions And Clearances:Obstructions And Clearances:
Watch end clearances and overhead obstructions.Watch end clearances and overhead obstructions.

WARNING:WARNING:  Do not release the parking Do not release the parking
brake or attempt to move the container han-brake or attempt to move the container han-
dling truck if the air pressure gauge indicatesdling truck if the air pressure gauge indicates
that the air pressure is below 100 psi.that the air pressure is below 100 psi.

WARNING:WARNING:  Make sure all ground person- Make sure all ground person-
nel know the rules and responsibilities set bynel know the rules and responsibilities set by
your emplyour employeroyer. . Make sure they know what youMake sure they know what you
are going to do and be sure they are clear ofare going to do and be sure they are clear of
the area before you move the container han-the area before you move the container han-
dling truck.dling truck.

WARNING:WARNING:  Cameras are not substitutes Cameras are not substitutesfor looking in the direction of and keeping afor looking in the direction of and keeping a
clear vieclear view of the path of traw of the path of travel. vel. NeveNever user use
them as them as substisubstitutes,tutes, Always Always look in the path of look in the path of
travel.travel.

WARNING:WARNING:   Total reliance on electrical  Total reliance on electrical
aids can be dangeroaids can be dangerous. us. The responThe responsibilisibility forty for
safe safe operatoperation of ion of the container handling truckthe container handling truck
shall remain with the operator who shallshall remain with the operator who shall
ensure that all warning and instructions pro-ensure that all warning and instructions pro-
vided are fully understood and observed.vided are fully understood and observed.

WARNING:WARNING:    Do not operate the containDo not operate the containerer

handlihandling truck ng truck until both forward and until both forward and reversereversetravel pathtravel paths are clear. s are clear. Do not opDo not operate the truerate the truckck
with with bystandbystanders ers presentpresent..

WARNING:WARNING:  Do not move the container Do not move the container
handlihandling truck ng truck until the surroundiuntil the surrounding area ng area hashas
been checked and is clear of personnel andbeen checked and is clear of personnel and
obstructions.obstructions.

WARNING:WARNING:  Always look in the direction Always look in the direction
of travel and keep a clear view of the path ofof travel and keep a clear view of the path of
travel; travel; slow down and soslow down and sound the hound the horn at crossrn at cross
aisles and other locations where vision may beaisles and other locations where vision may be
obscured.obscured.
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WARNING:WARNING:  This equipment is not electri- This equipment is not electri-
cally insulatcally insulated. ed. ContContact with electriact with electricity cancity can
cause severe injucause severe injury or deathry or death. . ElectrocuElectrocutiontion
can occur withcan occur without dirout direct contact. ect contact. Do not opDo not oper-er-
ate this container handling truck in areas withate this container handling truck in areas with

energized power lines or a power supply.energized power lines or a power supply.Check local, state and federal safety codes forCheck local, state and federal safety codes for
propproper clearance. er clearance. Use a groundUse a groundman to ensurman to ensuree
that there is proper clearance.that there is proper clearance.

WARNING:WARNING:  Do not allow anyone on the Do not allow anyone on the
container handling truck during operation.container handling truck during operation.

WARNING:WARNING:  Do not move the container Do not move the container
handling truck onto a surface or area that hashandling truck onto a surface or area that has
not been not been approapproved ved for container handlinfor container handlingg
truck operattruck operation. ion. The container hanThe container handling trudling truckck
is heavy and could possibly break through anis heavy and could possibly break through an
insufficient surface and cause damage to theinsufficient surface and cause damage to the

truck or injury to personnel.truck or injury to personnel.

WARNING:WARNING:  Do not operate the container Do not operate the container
handlihandling truck over pothng truck over potholes and debris. oles and debris. ClearClear
the yard the yard of obstructioof obstructions.ns.

WARNING:WARNING:    AvAvoid sudden startoid sudden starts ands and
stops.stops.

WARNING:WARNING:  Serious falls or injuries can Serious falls or injuries can
result from riding on result from riding on the container handlingthe container handling
truck! truck! Do not ride on the contDo not ride on the container handlainer handlinging
truck.truck.

Handling Loads:Handling Loads:

WARNING:WARNING:  If any abnormal operating If any abnormal operating
condition occurs while operating the containercondition occurs while operating the container
handling truck, move the truck to a safe park-handling truck, move the truck to a safe park-
ing area, if possible; when safe to do so, shuting area, if possible; when safe to do so, shut
down the truck and notify the appropriatedown the truck and notify the appropriate
maintenance personnel.maintenance personnel.

WARNING:WARNING:  Do not allow anyone near the Do not allow anyone near the
contaicontainer handling truck - ner handling truck - certainlcertainly y not walk-not walk-
ing or standing under or beside the containering or standing under or beside the container
or lifting mechanism.or lifting mechanism.

WARNING:WARNING:  Stacks of containers or mate- Stacks of containers or mate-
rials can cause “blind spots” for the operator.rials can cause “blind spots” for the operator.
It is essential, for safe operation, that theIt is essential, for safe operation, that the
ground crew stay clear of “blind spots” andground crew stay clear of “blind spots” and
stay within sight of the operator at all times.stay within sight of the operator at all times.

Do not allow anyone to walk in the travel aisle-Do not allow anyone to walk in the travel aisle-ways.ways.

WARNING:WARNING:  Do not move or lift container Do not move or lift container
until all four twistlocks are fully locked (greenuntil all four twistlocks are fully locked (green
contaicontainer light illumner light illuminatedinated). ). The containThe containerer
could fall from the attachment causing deathcould fall from the attachment causing death
or serious injury to ground personnel or physi-or serious injury to ground personnel or physi-
cal damage to the container, container han-cal damage to the container, container han-
dling truck or dling truck or other yard other yard equipmequipment.ent.

WARNING:WARNING:  Do not lift a loaded container Do not lift a loaded container
that exceeds the rated capacity of the contain-that exceeds the rated capacity of the contain-
er handlier handling truck. ng truck. FailurFailure to do so, may resulte to do so, may result

in death, personal injury or damage to the con-in death, personal injury or damage to the con-
tainer handling truck.tainer handling truck.

WARNING:WARNING:  Do not handle unstable Do not handle unstable
loaded containers.loaded containers.

If the load shifts in the container, stop the truckIf the load shifts in the container, stop the truck
immediately, lower the container and adjust theimmediately, lower the container and adjust the
side shift until load weight is centered and proper-side shift until load weight is centered and proper-
ly held. ly held. If the load shift iIf the load shift is too great for adjuss too great for adjustmenttment
with side shift, lower the container and rearrangewith side shift, lower the container and rearrange
the load before attempting to move the container.the load before attempting to move the container.

WARNING:WARNING:  Never move containers over Never move containers over
personpersonnel nel or vehicles.or vehicles.

WARNING:WARNING:  Do not back away from a Do not back away from a
rack or stack without complete release of therack or stack without complete release of the
contaicontainerner. . Failure to do so, may result in deathFailure to do so, may result in death
or serious bodily injury and property damageor serious bodily injury and property damage
caused by dropping a container on the truck, acaused by dropping a container on the truck, a
bystandbystander er or on or on the ground.the ground.

WARNING:WARNING:   Position the container before  Position the container before
travelitraveling to ng to eliminateliminate e interfinterference with erence with visibilvisibili-i-
ty in the direction of travel.ty in the direction of travel.

WARNING:WARNING:  Use care when traveling with Use care when traveling with

or without a container.or without a container.
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WARNING:WARNING:  Never leave the container Never leave the container
handlihandling truck ng truck with a with a containcontainer er suspendsuspended.ed.
The load could inadvertently lower and causeThe load could inadvertently lower and cause
serious injury or death.serious injury or death.

WARNING:WARNING:  Be exact in load placement. Be exact in load placement.
Make sure the load will not tilt, fall or slide outMake sure the load will not tilt, fall or slide out
of positof position when releasedion when released. . Personal inPersonal injury orjury or
equipmequipment damage ent damage can result can result from unstablefrom unstable
placement of loads.placement of loads.

WARNING:WARNING:  Do not unlatch a container Do not unlatch a container
until you, the until you, the operatoperatoror, , have have determdetermined that itined that it
is safe to do so. is safe to do so. Never unlNever unlatch a contatch a containerainer
that is not positioned securely; the containerthat is not positioned securely; the container
could shift or fall.could shift or fall.

WARNING:WARNING:  Do not back away from a Do not back away from a

rack or stack with a container until it is clear ofrack or stack with a container until it is clear ofthe containthe container below it. er below it. FailurFailure to do so, maye to do so, may
result in death or serious bodily injury andresult in death or serious bodily injury and
property damage caused by dropping a con-property damage caused by dropping a con-
tainer on the truck, a bystander or on thetainer on the truck, a bystander or on the
ground.ground.

Battery Safety:Battery Safety:

WARNING:WARNING:   Lighted smoking materials,  Lighted smoking materials,
flames, arcs, or sparks may result in batteryflames, arcs, or sparks may result in battery
explosion.explosion.

1. 1. Keep all meKeep all metal tooltal tools away frs away from battom battery terery termi-mi-
nals.nals.

2. 2. Batteries Batteries contain scontain sulfuric ulfuric acid wacid which which will burill burnn
skin on contact; wear rubber gloves and eyeskin on contact; wear rubber gloves and eye
protection when working with batteries.protection when working with batteries.

3. 3. FluFlush eyes or wsh eyes or wash skash skin witin with water anh water and seekd seek
medical attention immediately in case of medical attention immediately in case of 
contact.contact.

4. 4. When When jumjump sp starttarting:ing:

a. a. Do not leDo not lean over the baan over the batterttery whiy while makle makinging
connection.connection.

b. b. FirsFirst, connect, connect the posit the positive (tive (+) ter+) terminal of minal of 
the booster battery to the positive (+)the booster battery to the positive (+)
termiterminal nal of of the the dischardischarged ged batterybattery..

c. c. ThenThen, connec, connect the negatt the negative (-ive (-) term) terminal of inal of 
the booster battery to the engine or bodythe booster battery to the engine or body
ground (-). ground (-). Never CrNever Cross Polarioss Polarity of ty of 

Terminals.Terminals.
d. d. DiscDisconnect cablonnect cables in exes in exact revact reverse orerse orderder..

Lock-Out / Tag-Out ProcedureLock-Out / Tag-Out Procedure
Purpose.Purpose.  This procedure establishes the mini- This procedure establishes the mini-
mum requirements for lock-out / tag-out of energymum requirements for lock-out / tag-out of energy
sources that csources that could cause injurould cause injury to personnel. y to personnel. AllAll
employees shall comply with the procedure.employees shall comply with the procedure.

Responsibility.Responsibility.  The responsibility for seeing that The responsibility for seeing that
this procedure is followed is binding upon allthis procedure is followed is binding upon all
employeesemployees. . All employAll employees shall be instees shall be instructed inructed in
the safety significance of the lock-out / tag-outthe safety significance of the lock-out / tag-out
procedure by (procedure by (designated indidesignated individual)vidual). . Each newEach new
or transferred affected employee shall beor transferred affected employee shall be
instructed by (designated individuals) in the pur-instructed by (designated individuals) in the pur-
pose and use of the lock-out / tag-out procedure.pose and use of the lock-out / tag-out procedure.

Preparation for Lock-Out / Tag-Out.Preparation for Lock-Out / Tag-Out.   Employees  Employees
authorized to perform lockout / tagout shall be cer-authorized to perform lockout / tagout shall be cer-
tain as to which switch, valve, or other energy iso-tain as to which switch, valve, or other energy iso-
lating devices apply to the equipment beinglating devices apply to the equipment being
locklocked out / tagged out. ed out / tagged out. MorMore than one energye than one energy
source (electrical, mechanical, or others) may besource (electrical, mechanical, or others) may be
involved. involved. Any questionAny questionable identifable identification of ication of 

sources shall be cleared by the employees withsources shall be cleared by the employees withtheir supervtheir supervisors. isors. Before lock-Before lock-out / tag-out com-out / tag-out com-
mences, job authorization should be obtained.mences, job authorization should be obtained.

Sequence of Sequence of Lock-OuLock-Out t / / TTag-Out Procedurag-Out Proceduree

1. 1. NotiNotify all affy all affecfected emplted employeeoyees that a lock-s that a lock-out / out / 
tag-out is required and the reason therefor.tag-out is required and the reason therefor.

2. 2. If the equiIf the equipmenpment is opert is operatiating, shut ing, shut it down byt down by
the normal stopping procedure.the normal stopping procedure.

3. 3. OperOperate the swiate the switch, vatch, valvelve, or other ener, or other energy iso-gy iso-
lating device so that the energy source(s)lating device so that the energy source(s)
(electr(electrical, mechanical, hydraulic, etc.) ical, mechanical, hydraulic, etc.) is is dis-dis-
connected or isolated from the equipment.connected or isolated from the equipment.
Stored energy, such as that in capacitors,Stored energy, such as that in capacitors,
springs, elevated crane members, rotating fly-springs, elevated crane members, rotating fly-

wheels, hydraulic systemswheels, hydraulic systems, , and and airair, , gas,gas,steam, or water pressure, etc. must also besteam, or water pressure, etc. must also be
dissipated or restrained by methods such asdissipated or restrained by methods such as
grounding, repositioning, blocking, bleeding-grounding, repositioning, blocking, bleeding-
down, etc.down, etc.

4. 4. Lock-out Lock-out / tag-/ tag-out the out the energy ienergy isolating solating devicesdevices
with an assigned individual lock / tag.with an assigned individual lock / tag.

5. 5. After eAfter ensurnsuring that no pering that no personnesonnel are expl are exposedosed
and as a check on having disconnected theand as a check on having disconnected the
energy sources, operate the push button orenergy sources, operate the push button or
other normal operating controls to make cer-other normal operating controls to make cer-
tain the equipment will not operate.tain the equipment will not operate.

CAUTION:CAUTION:   Return operating controls to  Return operating controls to

neutral after the test.neutral after the test.
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6. 6. The equiThe equipment ipment is now los now lockecked out / taggd out / tagged out.ed out.

RestorRestoring Equipment to ing Equipment to ServiceService

1. 1. When thWhen the job is ce job is complomplete and equete and equipmipment isent is
ready for testing or normal service, check theready for testing or normal service, check the
equipment area to see that no one is exposed.equipment area to see that no one is exposed.

2. 2. When equipment When equipment is all cis all clearlear, remove al, remove all locks l locks / / tags. tags. The energy iThe energy isolating devsolating devices mices may beay be
operated to restore energy to equipment.operated to restore energy to equipment.

ProceduProcedure re InvolviInvolving More ng More Than One Than One Person.Person.
In the preceding steps, if more than one individualIn the preceding steps, if more than one individual
is required to lock-out / tag-out equipment, eachis required to lock-out / tag-out equipment, each
shall place his own personal lock / tag on theshall place his own personal lock / tag on the
energy isolenergy isolating device(ating device(s). s). One designated indi-One designated indi-
vidual of a work crew or a supervisor, with thevidual of a work crew or a supervisor, with the
knowledge of the crew, may lock-out / tag-outknowledge of the crew, may lock-out / tag-out
equipment for the whole crequipment for the whole crewew. . In such cases, itIn such cases, it
shall be the responsibility of the individual to carryshall be the responsibility of the individual to carry
out all steps of the lock-out / tag-out procedureout all steps of the lock-out / tag-out procedure
and inform the crew when it is safe to work on theand inform the crew when it is safe to work on the
equipment. equipment. AdditionalAdditionallyly, the designated individual, the designated individual

shall not remove a crew lock / tag until it has beenshall not remove a crew lock / tag until it has beenverified that all individuals are clear.verified that all individuals are clear.

Rules for Rules for Using Lock-Out / Using Lock-Out / TTag-Out Procedure.ag-Out Procedure.
 All  All equipment equipment shall shall be be locked locked out out / / tagged tagged out out toto
protect against accidental or inadvertent operationprotect against accidental or inadvertent operation
when such operation could cause injury to person-when such operation could cause injury to person-
nel. nel. Do not attempt to operDo not attempt to operate any switcate any switch, valve,h, valve,
or other energy isolating device bearing a lock / or other energy isolating device bearing a lock / 
tag.tag.
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NOTE: NOTE: All circuit drawAll circuit drawings illustraings illustrate the components in de-energizete the components in de-energized states. d states. CircCircuit drawings anduit drawings and
illustrations are drawn in the position of the operator facing forward, looking toward the mastillustrations are drawn in the position of the operator facing forward, looking toward the mast
assembly.assembly.

 ATT ATTACHMENTACHMENT
(Section 29)(Section 29)

MASTMAST
(Section 27)(Section 27)

CABCAB
(Section 20)(Section 20)

STEER AXLESTEER AXLE
(Section 13)(Section 13)

RADIATORRADIATOR
(Section 5)(Section 5)

ENGINEENGINE
(Section 1)(Section 1)

TRANSMISSIONTRANSMISSION
(Section 9)(Section 9)

DRIVE SHAFTDRIVE SHAFT
(Section 11)(Section 11)

DRIVE AXLEDRIVE AXLE
(Section 14)(Section 14)

TILT CYLINDERTILT CYLINDER
(Section 22)(Section 22)

LIFT CYLINDERLIFT CYLINDER
(Section 22)(Section 22)

FUEL TANK FUEL TANK 
(Section 2)(Section 2)

HYDRAULIC TANK HYDRAULIC TANK 
(Section 22)(Section 22)
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Section 1Section 1

EngineEngine

1-11-1THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)

DRAIN PLUGDRAIN PLUG

OILOIL
FILTERFILTER
ELEMENTELEMENT

OILOIL
FILLERFILLER
CAPCAP

OILOIL

DIPSTICK DIPSTICK 

WASHERWASHER

IllustrIllustration 1-1. ation 1-1. CummiCummins QSM1ns QSM11-C330 Engine Service Points1-C330 Engine Service Points
Introduction.Introduction.  This engine is pressure lubricated, This engine is pressure lubricated,
generating 330 horsepower at 2100 governed rpmgenerating 330 horsepower at 2100 governed rpm
and delivering 1170 ft-lbs of peak torque at 1400and delivering 1170 ft-lbs of peak torque at 1400
rpm. rpm. Oil pressOil pressure is suppliure is supplied by a gear-type lubred by a gear-type lubri-i-
cating oil pump and controlled by a pressure regu-cating oil pump and controlled by a pressure regu-
latorlator. . The filter bypThe filter bypass valve ensures that a sup-ass valve ensures that a sup-
ply of oil, in the event the filter becomes plugged,ply of oil, in the event the filter becomes plugged,
is present. is present. One full flow oil filOne full flow oil filter is incorter is incorporated inporated in
the lubricating system to provide maximumthe lubricating system to provide maximum
cleansing and filtration of the engine lubricatingcleansing and filtration of the engine lubricating
oil. oil. If additiIf additional engine inforonal engine information is mation is needed,needed,
refer to the engine operation and maintenancerefer to the engine operation and maintenance
manual supplied with the truck.manual supplied with the truck.

Checking the Checking the LubriLubricating Oilcating Oil  (Illustration 1-1) (Illustration 1-1)..The engine lubricating oil should be checked dailyThe engine lubricating oil should be checked daily

on the oil dipstick to ensure the engine has theon the oil dipstick to ensure the engine has the
proper amount of oil for operation.proper amount of oil for operation.

Changing the Oil and Filter ElementChanging the Oil and Filter Element  (Illustration (Illustration
1-1)1-1)..  The engine lubricating oil should be The engine lubricating oil should be
changed monthly or every 250 hours, whicheverchanged monthly or every 250 hours, whichever
comes fircomes first. st. The oil filThe oil filter should be replacter should be replaced eached each
timtime the engine oil is ce the engine oil is changedhanged. . RefRefer to theer to the Fuel Fuel
and Lubricant Specificationsand Lubricant Specifications chart in the back chart in the back
of this manual for the proper grade of oil to use.of this manual for the proper grade of oil to use.

WARNINGS:WARNINGS:
SS  Park machine on a level surface, apply Park machine on a level surface, apply

parking brake, block wheels and Lock Out &parking brake, block wheels and Lock Out &TTag ag Out while Out while servicing machine.servicing machine.
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SS  Avoid touching exhaust components while Avoid touching exhaust components while
changing the oil for severe burns couldchanging the oil for severe burns could
occur.occur.

SS  Some state and federal agencies in the Some state and federal agencies in the
United States have determined that usedUnited States have determined that used
engine oil can be carcinogenic and canengine oil can be carcinogenic and can
cause reproducause reproductive toxicityctive toxicity. . AvoAvoid inhala-id inhala-
tion of vapors, ingestion and prolongedtion of vapors, ingestion and prolonged
contact with used engine oil.contact with used engine oil.

CAUTIONS:CAUTIONS:
SS    Dispose of oil and filter in accordance withDispose of oil and filter in accordance with

federal and federal and local regulationlocal regulations.s.

SS  Do not use a strap wrench to tighten the oil Do not use a strap wrench to tighten the oil
filterfilter. . MechaniMechanical over-tightcal over-tightening mayening may
distort the threads or damage the filterdistort the threads or damage the filter
gasket.gasket.

SS  Never operate the engine with the oil level Never operate the engine with the oil level
below the ADD mark or above the FULL markbelow the ADD mark or above the FULL mark

on the oil dipstick.on the oil dipstick.
SS  Do not use excessive amounts of starting Do not use excessive amounts of starting

fluid whfluid when startinen starting the enging the engine. e. The use ofThe use of
too much starting fluid will cause enginetoo much starting fluid will cause engine
damage.damage.

1. 1. OperaOperate the engite the engine until tne until the watehe water tempr tempera-era-
ture reaches 140ture reaches 140˚̊F and then shut off theF and then shut off the
engine.engine.

2. 2. PlacPlace a suitabe a suitable contle container uainer under the drnder the drain plugain plug
of the oil pan. of the oil pan. RemRemove the draiove the drain plug andn plug and
washer to drwasher to drain the oilain the oil. . Replace wReplace washer if asher if 
damaged.damaged.

3. 3. When the When the oil has oil has completelcompletely draiy drained, reined, reinstallnstall
the washthe washer and draier and drain plug. n plug. Apply a torApply a torque of que of 
65 ft-lbs of torque to tighten the drain plug.65 ft-lbs of torque to tighten the drain plug.

4. 4. Unscrew Unscrew the spin-the spin-off toff type oil ype oil filter filter (see(see
IllustrIllustration 1-1). ation 1-1). It should be possiIt should be possible toble to
unscrew the oil filter by hand; however, a bandunscrew the oil filter by hand; however, a band
type filter wrench may be used if necessary.type filter wrench may be used if necessary.
Discard the used oil filter.Discard the used oil filter.

5. 5. CleClean the area on the fian the area on the filtelter base thar base that wilt will con-l con-
tact the gasket on the new oil filter.tact the gasket on the new oil filter.

6. 6. FilFill the new fil the new filter wlter with clith clean engiean engine oilne oil
before before installinstallation.ation.

7. 7. Apply a liApply a light filght film of engim of engine oil on the gasne oil on the gasket of ket of 
the new filterthe new filter. . Screw the new fiScrew the new filter onto thelter onto the
filter base until the gasket comes in contactfilter base until the gasket comes in contact

with the filter base and then tighten filter 1/2 towith the filter base and then tighten filter 1/2 to
3/4 turn by hand only.3/4 turn by hand only.

8. 8. RemRemove the oil fiove the oil fill cap and filll cap and fill crankl crankcascase withe with
oil to the FULL mark on the oil dipstick (seeoil to the FULL mark on the oil dipstick (see
Illustration 1-1).Illustration 1-1).

9. 9. StarStart the t the enginengine and ae and allow llow to idto idle. le. VisVisualluallyy
check the drain plug and oil filter for leaks.check the drain plug and oil filter for leaks.

10.10. Shut down the engine and wait approxShut down the engine and wait approximatelimatelyy
5 minutes for the oil to drain back into the oil5 minutes for the oil to drain back into the oil
pan. pan. When the enginWhen the engine has cooled, rece has cooled, recheckheck
the oil level and add oil as necessary to bringthe oil level and add oil as necessary to bring
the oil level to the FULL mark on the oil dip-the oil level to the FULL mark on the oil dip-
stick.stick.

IllustIllustration 1-2. ration 1-2. DrivDrive Belt Inspectie Belt Inspectionon

Drive BeltsDrive Belts  (Illustration 1-2) (Illustration 1-2)..  Visually inspect the Visually inspect the
drive belts dailydrive belts daily. . Check the belt for intersectiCheck the belt for intersectingng
crackcracks. s. TrTransverse cracansverse cracks (acrosks (across the belt width)s the belt width)
are acceptablare acceptable. e. Longitudinal cLongitudinal cracks (racks (directidirection of on of 

belt length) that intersect with transverse cracksbelt length) that intersect with transverse cracks
are not accare not acceptable. eptable. Replace the belReplace the belt if belt it if belt iss
frayed or has piecfrayed or has pieces of materies of material missal missing. ing. AdjustAdjust
drive belts that have a glazed or shiny surfacedrive belts that have a glazed or shiny surface
which indicwhich indicates belt slippage. ates belt slippage. CorrecCorrectly instaltly installedled
and tensioned belts will show even pulley and beltand tensioned belts will show even pulley and belt
wearwear. . After instalAfter installation of a new belt, check thelation of a new belt, check the
tension and adjust if necessary.tension and adjust if necessary.

Belt damage can be caused by:Belt damage can be caused by:

SS  Incorrect tension Incorrect tension

SS  Incorrect size or length Incorrect size or length

SS   Pulley misalignment  Pulley misalignment

SS   Incorrect installation  Incorrect installation

SS
 Severe operating environment Severe operating environment
SS  Oil or grease on the belts Oil or grease on the belts
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IllustIllustration 1-ration 1-3. 3. Fan DriFan Drive Beltve Belt

ADJUSTINGADJUSTING
SCREW LOCKNUTSCREW LOCKNUT

ADJUSTMENTADJUSTMENT
LINK LOCKINGLINK LOCKING

CAPSCREWCAPSCREW

PIVOT CAPSCREWPIVOT CAPSCREW
AND NUTAND NUT

IllustrIllustration 1-4. ation 1-4. Alternator DAlternator Drive Beltrive Belt

Fan Drive Belt TensionFan Drive Belt Tension  (Illustration 1-3) (Illustration 1-3)..    TheThe
tension of the fan drive belt should be 200 - 240tension of the fan drive belt should be 200 - 240

ft-lbs (890 - 1070 Nft-lbs (890 - 1070 N⋅⋅m) for a used belt and 300m) for a used belt and 300
ft-lbs (1330 Nft-lbs (1330 N⋅⋅m) for a new belt. A belt is consid-m) for a new belt. A belt is consid-

ered used if it has been in operation for 10 min-ered used if it has been in operation for 10 min-
utes or longerutes or longer. . If the used belt tensiIf the used belt tension is less thanon is less than
the minimum tension value, tighten the belt to thethe minimum tension value, tighten the belt to the
maximmaximum tension value. um tension value. TTo obtain the proper belto obtain the proper belt
tension value, use an appropriate belt tensiontension value, use an appropriate belt tension
gauge. gauge. Perform Perform the followthe following proceduring procedures toes to

adjust the tension of the belt.adjust the tension of the belt.

CAUTION:CAUTION:  Do not adjust belt tension to Do not adjust belt tension to
the maximum value with the adjusting screw.the maximum value with the adjusting screw.
Belt tension can increase when the locknut isBelt tension can increase when the locknut is
tightened and cause reduced belt and bearingtightened and cause reduced belt and bearing
life.life.

1. 1. LoosLoosen the idleen the idler pullr pulley shafey shaft lockt locknut.nut.

2. 2. AdjuAdjust the belst the belt to the cort to the correcrect tensit tension by turnon by turninging
the adjusting screw clockwise until the properthe adjusting screw clockwise until the proper
belt tension is obtained (seebelt tension is obtained (see  Caution Caution above). above).

3. 3. TTightighten the idlen the idler puller pulley shafey shaft lockt locknut to anut to a

torque value of 140 ft-lbs (190 Ntorque value of 140 ft-lbs (190 N
⋅⋅
m).m).

4. 4. ChecCheck the belt tk the belt tensiension again to mon again to make surake sure thee the
belt is adjusted to the correct value.belt is adjusted to the correct value.

Alternator Drive Belt TensionAlternator Drive Belt Tension   (Illustration 1-4) (Illustration 1-4)..
The tension of the alternator drive belt should beThe tension of the alternator drive belt should be
60 - 120 ft-lbs (270 - 530 N60 - 120 ft-lbs (270 - 530 N⋅⋅m) for a used belt andm) for a used belt and
150 ft-lbs (670 N150 ft-lbs (670 N⋅⋅m) for a new bem) for a new belt. lt. A belt is cA belt is con-on-
sidered used if it has been in operation for 10 min-sidered used if it has been in operation for 10 min-
utes or longerutes or longer. . If the used belt tensiIf the used belt tension is less thanon is less than
the minimum tension value, tighten the belt to thethe minimum tension value, tighten the belt to the
maximmaximum tension value. um tension value. TTo obtain the proper belto obtain the proper belt
tension value, use an appropriate belt tensiontension value, use an appropriate belt tension
gauge. gauge. Perform Perform the followthe following proceduring procedures toes to
adjust the tension of the belt:adjust the tension of the belt:

1. 1. LoosLoosen the adjen the adjustiusting scrng screw locew locknutknut..
2. 2. Loosen the adjLoosen the adjustment ustment link llink locking cocking capscrewapscrew..

3. 3. LoosLoosen the pien the pivot cvot capscapscrew rew and nutand nut..

4. 4. AdjusAdjust the belt to tht the belt to the corre correct teect tensionsion by turnin by turningng
the adjusting screw clockwise until the properthe adjusting screw clockwise until the proper
belt tension is obtained.belt tension is obtained.

5. 5. TiTighten the ghten the adjusting adjusting screw screw locknut locknut againstagainst
the retainer.the retainer.

6. 6. TiTighten the adjghten the adjustment ustment link llink locking cocking capscrewapscrew
to a to a torqtorque value of 60 ue value of 60 ft-ft-lbs (80 Nlbs (80 N⋅⋅m).m).

7. 7. TTightighten the piven the pivot capsot capscrew acrew and nut to a torqund nut to a torquee
value of 35 ft-lbs (47 Nvalue of 35 ft-lbs (47 N⋅⋅m).m).

Engine Cleaning.Engine Cleaning.  The engine must be steam The engine must be steam
cleaned every 6 months or 1500 hours, whichevercleaned every 6 months or 1500 hours, whichever
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comes ficomes first. rst. If steam is not avIf steam is not available, use a solailable, use a sol--
vent to wasvent to wash the engine. h the engine. When clWhen cleanineaning theg the
engine, protect all electrical components, open-engine, protect all electrical components, open-
ings and wiring from the full force of the cleanerings and wiring from the full force of the cleaner
spray nozzle.spray nozzle.

WARNING:WARNING: When using a steam cleaner, When using a steam cleaner,
wear protective clothing and safety glasses orwear protective clothing and safety glasses or
a face shield. a face shield. Hot steam Hot steam will cause seriowill cause seriousus
personal injury.personal injury.

Checking Engine Mounting Bolts.Checking Engine Mounting Bolts.   The engine  The engine
mounting bolts should be checked for themounting bolts should be checked for the
appropriate torque every 6 months or 1500 hours,appropriate torque every 6 months or 1500 hours,
whichevwhichever comes fier comes first. rst. The torque value of theThe torque value of the
engine mounting bolengine mounting bolts is 380 ft-lts is 380 ft-lbs. bs. Inspect theInspect the
rubber mounts for deterioration and age harden-rubber mounts for deterioration and age harden-
ing. ing. ReplReplace any brokeace any broken or n or loslost bolts and dam-t bolts and dam-
aged rubber mounts.aged rubber mounts.

Cummins QSM11-C330 Engine General Infor-Cummins QSM11-C330 Engine General Infor-mationmation

OOiil  l  PPrreessssuurre  e  ((nnoorrmmaall)  )  228  8  -  -  335  5  ppssii

Oil CapacityOil Capacity
(includ(includes es filter change)filter change)

   39.2 39.2 quartsquarts

HHiiggh  h  RRPPMMs  s  ((nno  o  llooaadd)  )  2222550  0  rrppmm

LLoow  w  RRPPMMs  s  77550  0  rrppmm

 NOTES: NOTES:

SS    Setting high Setting high rpms rpms under no load under no load conditiconditions toons to
 2250  2250 rpm rpm ensures ensures that that the the engine engine will will havehave
 2100  2100 rpms rpms under under a a loaded loaded condition.condition.

SS    Some specSome special applial applications ications may usmay use enginee engine speed  speed settings settings that that are are different different from from the the stan-stan-
dards showdards shown. n. The proper sThe proper settings are ettings are perma-perma-

 nently  nently stamped stamped on on a a metal metal tag tag affixed affixed to to thethe
engine.engine.

Calibration Of Electronic Accelerator Pedal ToCalibration Of Electronic Accelerator Pedal To
ECM Of Engine.ECM Of Engine.  The Cummins QSM11 engine The Cummins QSM11 engine
uses an electronic accelerator to control engineuses an electronic accelerator to control engine
speed. speed. Each time tEach time the accelerhe accelerator pedal isator pedal is
changed, disconnected and the ignition switch ischanged, disconnected and the ignition switch is
turned on, or ECM (Electronic Control Module) isturned on, or ECM (Electronic Control Module) is
changed out, the accelerator pedal must be cali-changed out, the accelerator pedal must be cali-
brated to the ECM. brated to the ECM. CalibrCalibration proceduration procedures are ases are as
follows:follows:

1. 1. Apply tApply the parkhe parking braing brake, plke, place the shace the shiftifter iner inneutral, and turn the ignition switch to the Igni-neutral, and turn the ignition switch to the Igni-

tion position (first click).tion position (first click).

2. 2. CycCycle the accele the accelerlerator pedaator pedal throul through its fulgh its fulll
range of travel three times.range of travel three times.

3. 3. TurTurn the ignitin the ignition switon switch to the Ofch to the Off positif position foron for
30 seconds.30 seconds.

Diagnostic LightsDiagnostic Lights  (Illustration 1-5) (Illustration 1-5)..   The diagnos-  The diagnos-
tic lights, located on the right side of the dash, aretic lights, located on the right side of the dash, are
used to alert the operator of engine related prob-used to alert the operator of engine related prob-
lems. lems. At initial power up, all 3 lightAt initial power up, all 3 lights will be illums will be illumi-i-
nated for 2 seconnated for 2 seconds. ds. AfteAfter 2 r 2 secseconds, thonds, the rede red
light willight will turn off. l turn off. After 2.5 secondsAfter 2.5 seconds, the yellow, the yellow
light wilight will turn offll turn off. . After 3 seconds After 3 seconds from power up,from power up,
the blue light will turthe blue light will turn off. n off. Each light’Each light’s function iss function is
listed as listed as followsfollows::

1.1.    Blue Blue Light.Light.  This light will begin to flash at This light will begin to flash at
approximately 230 hours, indicating routineapproximately 230 hours, indicating routine
maintenance is formaintenance is forthcomithcoming. ng. This light ilThis light illumi-lumi-
nates at approximately 250 hours when rou-nates at approximately 250 hours when rou-
tine maintenance is retine maintenance is required. quired. TTo reset thiso reset this

light, perform the following procedures to resetlight, perform the following procedures to resetthe blue light:the blue light:

a. a. TToggle the dioggle the diagnostic agnostic switswitch (locch (locatedated
inside the dash on the right side) to the ONinside the dash on the right side) to the ON
position.position.

b. b. TurTurn the ignitn the ignition key ion key to its to its accessoraccessory posi-y posi-
tion (first click).tion (first click).

c. c. AllAllow all thow all the diagnoe diagnostistic lighc lights to comts to completpletee
the flash sequences prior to starting proce-the flash sequences prior to starting proce-
dure 4.dure 4.

d. d. FulFully deprly depress thess the accele acceleraterator pedal anor pedal andd
hold for more than 3 seconds.hold for more than 3 seconds.

e. e. Fully Fully depress depress the accthe accelerator elerator pedal twpedal twiceice

(each time less than 1 second).(each time less than 1 second).
f. f. FullFully depy depresress ts the ache accelceleraterator por pedal edal andand

hold for more than 3 seconds.hold for more than 3 seconds.

 NOTE: NOTE:  Procedures d. through f. must be com- Procedures d. through f. must be com-
 pleted  pleted within within 30 30 seconds.seconds.

g. g. The blue liThe blue light wilght will flasl flash three quich three quick flask flasheshes
signifying that the ECM has responded tosignifying that the ECM has responded to
the reset command.the reset command.

h. h. TToggle the dioggle the diagnostic agnostic switcswitch to the OFh to the OFFF
position.position.

i. i. TTurn turn the ighe ignitnition sion switwitch to ch to the Othe OFF pFF posi-osi-
tion. tion. Allow the igAllow the ignition swinition switch to remain oftch to remain off f 

for a minimum of 30 seconds before turn-for a minimum of 30 seconds before turn-
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ing the ignition switch back on to confirming the ignition switch back on to confirm
that the blue light has been reset.that the blue light has been reset.

2.2.    Yellow Yellow LightLight (System Fault) (System Fault)..  This light illumi- This light illumi-
nates during a non-fatnates during a non-fatal system eal system errorrror. . TheThe
engine can still be run, but the fault should beengine can still be run, but the fault should be

corrected as soon as possible.corrected as soon as possible.
 NOTE: NOTE:  In the diagnostic mode, the yellow light  In the diagnostic mode, the yellow light 
will flash after the red light completes the three-will flash after the red light completes the three-
digit fault code.digit fault code.

3.3.    Red Red LightLight (Engine Shutting Down) (Engine Shutting Down)..  This light This light
illuminates when the engine needs to be shutilluminates when the engine needs to be shut
off before permanent damage occurs to theoff before permanent damage occurs to the
engine. engine. Should the red lShould the red light illight illuminate wuminate whilehile
operating, the fault can be engine disablingoperating, the fault can be engine disabling
after approxafter approximately imately 32 seconds. 32 seconds. Should theShould the
engine shut down due to the severity of theengine shut down due to the severity of the
fault, it can be restarted and will run forfault, it can be restarted and will run for
approximapproximately 32 secately 32 seconds. onds. The engine wiThe engine willll
run for approximately 32 seconds each time itrun for approximately 32 seconds each time it

is restaris restarted. ted. There are no limThere are no limits on the num-its on the num-
ber of times the engine may be restarted.ber of times the engine may be restarted.

 NOTES: NOTES:

SS    The engThe engine shoine should be shuld be shut off as sut off as soon as it oon as it 
can be shut off can be shut off safelysafely. . The engine shoulThe engine should d  not  not 

 be  be run run until until the the fault fault is is corrected.corrected.

SS    This lThis light is ight is also used also used to flash to flash out the faulout the fault t 
code number in the diagnostic mode.code number in the diagnostic mode.

BLUEBLUE
LIGHTLIGHT

 YELLOW YELLOW
LIGHTLIGHT

REDRED
LIGHTLIGHT

IllustrIllustration 1-5. ation 1-5. DiagnostiDiagnostic Lightsc Lights

Diagnostic Fault CodesDiagnostic Fault Codes  (Illustration 1-5) (Illustration 1-5)..   If the  If the
red lightred light (Engine Shutting Down) or (Engine Shutting Down) or yellow light yellow light
(System Fault) light comes on when the engine is(System Fault) light comes on when the engine is
running, it means a fault code has been recorded.running, it means a fault code has been recorded.

The light will remain on as long as the fault exists.The light will remain on as long as the fault exists.The severity of the fault will determine the lightThe severity of the fault will determine the light

that will cthat will come on. ome on. Only actiOnly active fault codes cve fault codes can bean be
viewed by use of the diagnostic liviewed by use of the diagnostic lights. ghts. TTo viewo view
inactive fault codes, a laptop computer equippedinactive fault codes, a laptop computer equipped
with Cummins Insite software is required.with Cummins Insite software is required.

To view active fault codes, perform the following:To view active fault codes, perform the following:

1. 1. TTurn urn off off the the engiengine.ne.
2. 2. TToggle the diagnosoggle the diagnostic swtic switch (litch (located insiocated insidede

the dash on the right side) to the ON position.the dash on the right side) to the ON position.

3. 3. TurTurn the ignitin the ignition key to its on key to its accessoraccessory positiy positionon
(firs(first click)t click). . If no active fault codes are recorIf no active fault codes are record-d-
ed, the yellow light (System Fault) and reded, the yellow light (System Fault) and red
light (Engine Shutting Down) will illuminatelight (Engine Shutting Down) will illuminate
and stay on. and stay on. If activIf active fault codes are rece fault codes are record-ord-
ed, the yellow light and red light will illuminateed, the yellow light and red light will illuminate
momentarily, and then the red light will beginmomentarily, and then the red light will begin
to flash the three-digit code of the recordedto flash the three-digit code of the recorded
fault(s).fault(s).

4. 4. The fauThe fault code wlt code will fill flaslash in the follh in the followiowingng
sequence:sequence:

a. a. FirsFirst, the yt, the yellow lellow light wiight will flll flash beginningash beginning
the sequthe sequence. ence. TherThere will be a short 1 or 2e will be a short 1 or 2
second pause after which the red light willsecond pause after which the red light will
flash the first, second, and third digits of flash the first, second, and third digits of 
the recthe recordeorded fault coded fault code. . TherThere will be a 1e will be a 1
or 2 second pause between each numberor 2 second pause between each number
of the code. of the code. When all tWhen all three dighree digits of theits of the
fault code have flashed, the yellow light willfault code have flashed, the yellow light will
illuminate again and repeat the sequenceilluminate again and repeat the sequence
until the fault is cleared or the Diagnosticuntil the fault is cleared or the Diagnostic
switch is toggled to the OFF position.switch is toggled to the OFF position.

Example:Example:
Fault Code 432Fault Code 432
4 flashes, pause4 flashes, pause

3 flashes, pause3 flashes, pause
2 flashes2 flashes

b. b. If mulIf multiptiple faulle fault codes hat codes have been stve been storedored,,
the first fault code must be cleared beforethe first fault code must be cleared before
the second fault code can be displayed.the second fault code can be displayed.

Fault Code Information.Fault Code Information.  All fault codes identified All fault codes identified
in bold print on the preceding fault code informa-in bold print on the preceding fault code informa-
tion chart deal with engine and transmissiontion chart deal with engine and transmission
protection systems external to the Cumminsprotection systems external to the Cummins
QSM1QSM11 engine. 1 engine. Fault cFault code #151 can be causedode #151 can be caused
by both engine and external components.by both engine and external components.
Contact Taylor Machine Works Sudden ServiceContact Taylor Machine Works Sudden Service
Department for additional assistance if needed.Department for additional assistance if needed.
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QSM11 Fault Code InformationQSM11 Fault Code Information

FFaauullt  t  CCoodde  e  -  -  LLiigghht  t  FFaaiilluurre  e  DDeessccrriippttiioon  n  FFaaiilluurre  e  RReessuullttss

11111  1  -  -  RReed  d  EErrrroor  r  iinntteerrnnaal  l  tto  o  tthhe  e  EECCM  M  rreellaatteed  d  tto  o  mmeemmoorryy
hardware failures or internal ECM voltage sup-hardware failures or internal ECM voltage sup-
ply circuits.ply circuits.

The engine will not start.The engine will not start.

11115  5  -  -  RReed  d  NNo  o  eennggiinne  e  ssppeeeed  d  ssiiggnnaal  l  ddeetteecctteed  d  aat  t  bbootthh
engine position sensor circuits.engine position sensor circuits.

The engine will die and will not start.The engine will die and will not start.

11221  1  -  -  YYeellllo w o w No  No  eennggiinne  e  spspeeeed  d  ssiiggnnaal  l  ddeetteecctteed  d  ffrroom m oonne  e  oof  f  
the engine position sensor circuits.the engine position sensor circuits.

None on performance.None on performance.

11222  2  -  -  YYeellllo w o w HiHiggh  h  vovolltta ga ge  e  ddeette ce ctteed  d  oon  n  tthhe  e  iinnttaake  ke  mmaan in iffo lo ldd
pressure circuit.pressure circuit.

Derate in power output of the engine.Derate in power output of the engine.

11223  3  -  -  YYeellllo w o w LLoow w vvoollttaag e  g e  dde te te ce ctteed  d  oon  n  tthhe  e  iin tn taake  ke  mma na niiffoolldd
pressure circuit.pressure circuit.

Derate in power output of the engine.Derate in power output of the engine.

131 - Red131 - Red    High High voltage voltage detected detected at at the the throttle throttle positionposition
signal circuit.signal circuit.

Severe derSevere derate (power and speed)ate (power and speed). . Limp homeLimp home
power power onlyonly..

132 - Red132 - Red    Low Low voltage voltage detected detected at at the the throttle throttle positionposition
signal circuit.signal circuit.

Severe derSevere derate (power and speed)ate (power and speed). . Limp homeLimp home
power power onlyonly..

11333  3  -  -  RReed  d  HHiiggh  h  vvoollttaagge  e  ddeetteecctteed  d  aat  t  tthhe  e  rreemmootte  e  tthhrroottttllee
position signal circuit.position signal circuit.

None on performance if remote throttle is notNone on performance if remote throttle is not
used.used.

11334  4  -  -  RReed  d  LLoow  w  vvoollttaagge  e  ddeetteecctteed  d  aat  t  tthhe  e  rreemmootte  e  tthhrroottttllee
position signal circuit.position signal circuit.

None on performance if remote throttle is notNone on performance if remote throttle is not
used.used.

11335  5  -  -  YYeellllo w o w HiHiggh  h  vovollttaagge  e  ddeetteecctteed  d  aat  t  tthhe  e  ooiil  l  pprreesssusurre  e  cciirr--
cuit.cuit.

No engine protection for oil pressure.No engine protection for oil pressure.

11441  1  -  -  YYeellllo w o w LLoow w vvoollttaag e  g e  d ed ette ce ctteed  d  aat  t  tthhe  e  ooiil  l  pprre se ssusurre  e  cciirr--
cuit.cuit.

No engine protection for oil pressure.No engine protection for oil pressure.

11443  3  -  -  YYeellllo w o w OOiil  l  pprreesssusurre  e  ssiiggnnaal  l  iinnddiiccaattees s  o io il  l  p rp reessssuurre  e  iiss
below the low oil pressure engine protectionbelow the low oil pressure engine protection
limit.limit.

Progressive power and speed derate withProgressive power and speed derate with
increasing time aftincreasing time after alert. er alert. Engine will shutEngine will shut
down 30 seconds after red light starts flashing.down 30 seconds after red light starts flashing.

11444  4  -  -  YYeellllo w o w HiHiggh  h  vovolltta ga ge  e  ddeetteecctteed  d  aat  t  tthhe  e  cco oo ollaannt t  tteemmppeerraa--
ture circuit.ture circuit.

PossibPossible white smokele white smoke. . Fan will stay on if con-Fan will stay on if con-
trolled by the electronic control module (ECM).trolled by the electronic control module (ECM).
No engine protection for coolant temperature.No engine protection for coolant temperature.

11445  5  -  -  YYeellllo w o w LLoow w vvoollttaagge  e  dde te teectcteed  d  aat  t  tthhe  e  ccoooollaannt t  tteemmppeerra -a -
ture circuit.ture circuit.

PossibPossible white smokele white smoke. . Fan will stay on if con-Fan will stay on if con-
trolled by the electronic control module (ECM).trolled by the electronic control module (ECM).
No engine protection for coolant temperature.No engine protection for coolant temperature.

11447  7  -  -  RReed  d  A  A  ffrreeqquueennccy  y  oof  f  lleesss  s  tthhaan  n  11000  0  HHz  z  wwaas  s  ddeetteecctteedd
at the frequency throttle signal pin of theat the frequency throttle signal pin of the
actuatactuator harness connector at or harness connector at the ECM.the ECM.

Calibration dependent power and speedCalibration dependent power and speed
derate.derate.

11448  8  -  -  RReed  d  A  A  ffrreeqquueennccy  y  oof  f  mmoorre  e  tthhaan  n  11000  0  HHz  z  wwaass
detected at the frequency throttle signal pin of detected at the frequency throttle signal pin of 
the actuator harness connector at the ECM.the actuator harness connector at the ECM.

Calibration dependent power and speedCalibration dependent power and speed
derate.derate.

11551  1  -  -  RReed  d  CCoooollaannt  t  tteemmppeerraattuurre  e  ssiiggnnaal  l  iinnddiiccaattees  s  ccoooollaanntt
temperature is above 104temperature is above 104__C (220C (220__F).F).

Progressive power derate with increasing timeProgressive power derate with increasing time
after alafter alert. ert. Engine wilEngine will shut down 30 secondsl shut down 30 seconds
after red light starts flashing.after red light starts flashing.

11553  3  -  -  YYeellllo w o w HiHiggh  h  vovolltta ga ge  e  ddeetteecctteed  d  aat  t  tthhe  e  iinnttaakke  e  mmaanniiffoolldd
temperature circuit.temperature circuit.

PossibPossible white smokele white smoke. . Fan will stay on if con-Fan will stay on if con-
trolled by the electronic control module (ECM).trolled by the electronic control module (ECM).
No engine protection for coolant temperature.No engine protection for coolant temperature.

11554  4  -  -  YYeellllo w o w LLoow w vvoollttaag e  g e  dde te te ce ctteed  d  aat  t  tthhe  e  iinnttaakke  e  mmaanniiffoolldd
temperature circuit.temperature circuit.

PossibPossible white smokele white smoke. . Fan will stay on if con-Fan will stay on if con-
trolled by the electronic control module (ECM).trolled by the electronic control module (ECM).
No engine protection for coolant temperature.No engine protection for coolant temperature.
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FFaauullt  t  CCoodde  e  -  -  LLiigghht  t  FFaaiilluurre  e  DDeessccrriippttiioon  n  FFaaiilluurre  e  RReessuullttss

11555  5  -  -  RReed  d  IInnttaakke  e  mmaanniiffoolld  d  tteemmppeerraattuurre  e  ssiiggnnaal  l  iinnddiiccaatteess
temperature is above 87.8temperature is above 87.8__C (190C (190__F).F).

Progressive power derate with increasing timeProgressive power derate with increasing time
after alerafter alert. t. If Engine ProtectIf Engine Protection Shutdown fea-ion Shutdown fea-
ture is enabled, engiture is enabled, engine will shut down 30 ne will shut down 30 sec-sec-
onds after red light starts flashing.onds after red light starts flashing.

11887  7  -  -  YYeelllloow w LLoow w vovollttaagge  e  ddeetteecctteed  d  oon  n  tthhe  e  EECM CM vvoollttaaggee
supply line to some sensors (VSEN2 supply).supply line to some sensors (VSEN2 supply).

The engine wilThe engine will run deratel run derated. d. No engineNo engine
protection for oil pressure and coolant level.protection for oil pressure and coolant level.

22111  1  -  -  NoNon e  n e  AAddddiittiioon an al  l  OOEEM M oor  r  VVeeh ih icclle  e  ddiia ga gnnoossttiic  c  ccoodde se s
have been logghave been logged. ed. Check other ECM’Check other ECM’s fors for
diagnostic codes.diagnostic codes.

None on engine performance.None on engine performance.

22112  2  -  -  YYeelllloow w HiHiggh  h  vvoollttaagge  e  ddeetteectcte d  e d  aat  t  tthhe  e  ooiil  l  tteemmppeerraattuurree
circuit.circuit.

No engine protection for oil temperature.No engine protection for oil temperature.

22113  3  -  -  YYeelllloow w LLoow w vovollttaagge  e  ddeetteectcteed  d  aat  t  tth e  h e  ooiil  l  tteemmppeerraattu ru ree
circuit.circuit.

No engine protection for oil temperature.No engine protection for oil temperature.

22114  4  -  -  RReed  d  OOiil  l  tteemmppeerraattuurre  e  ssiiggnnaal  l  iinnddiiccaattees  s  ooiil  l  tteemmppeerraa--
ture is above 123.9ture is above 123.9__C (255C (255__F).F).

Progressive power derate with increasing timeProgressive power derate with increasing time
after alerafter alert. t. If Engine ProtectIf Engine Protection Shutdown fea-ion Shutdown fea-
ture is enabled, engiture is enabled, engine will shut down 30 ne will shut down 30 sec-sec-
onds after red light starts flashing.onds after red light starts flashing.

22119  9  -  -  BBlluue  e  LLoow  w  ooiil  l  lleevveel  l  wwaas  s  ddeetteecctteed  d  iin  n  tthhe  e  CCeennttiinneelltt
makeup oil tank.makeup oil tank.

None on perforNone on performance. mance. CentinCentineleltt is deacti- is deacti-
vated.vated.

22221  1  -  -  YYeelllloow w HiHiggh  h  vvoollttaagge  e  ddeetteectcte d  e d  a t  a t  tthhe  e  aammbbiieennt t  a ia ir  r  pprrees-s-sure circuit.sure circuit. Derate in power output of Derate in power output of the engine.the engine.

22222  2  -  -  YYeelllloow w LLoow w vovollttaagge  e  ddeetteectcteed  d  aat  t  tth e  h e  a ma mb ib ieennt t  aaiir  r  pprrees-s-
sure circuit.sure circuit.

Derate in power output of Derate in power output of the engine.the engine.

22223  3  -  -  YYeelllloow w IInncocorrrreecct  t  vvoollttaagge  e  ddeetteectcte d  e d  a t  a t  tthhe  e  CeCennttiinneelltt
actuator circuit by the ECM.actuator circuit by the ECM.

None on perforNone on performance. mance. CentinCentineleltt  is deactiva- is deactiva-
ted.ted.

22227  7  -  -  YYeelllloow w HiHiggh  h  vvoollttaagge  e  ddeetteectcteed  d  oon  n  tthhe  e  EECM CM vvoollttaaggee
supply line to some sensors (VSEN2 supply).supply line to some sensors (VSEN2 supply).

The engine wilThe engine will run deratel run derated. d. No engineNo engine
protection for oil pressure and coolant level.protection for oil pressure and coolant level.

22334  4  -  -  RReed  d  EEnnggiinne  e  ssppeeeed  d  ssiiggnnaal  l  iinnddiiccaattees  s  eennggiinne  e  ssppeeeed  d  iiss
greater than 2730 rpm.greater than 2730 rpm.

Fuel shutoff valve closes until engine speedFuel shutoff valve closes until engine speed
falls to 2184 rpm.falls to 2184 rpm.

235 - Red235 - Red    Coolant Coolant level level signal signal indicates indicates coolant coolant level level isis
below the normal range.below the normal range.

Engine will shut down 30 seconds after redEngine will shut down 30 seconds after red
light starlight starts flashints flashing. g. Add coolant as requireAdd coolant as required.d.

23237 7 -  -  YYelelllow ow DuDuty ty cycyclcle e of of tthe he ththrorotttltle e iinpnput ut sisigngnal al  to to ththe e prpri-i-
mary or secondary engine for multiple unitmary or secondary engine for multiple unit
synchronization is less than 3% or more thansynchronization is less than 3% or more than

97%.97%.

 All engines  All engines (primary and (primary and secondary) are secondary) are shutshut
down with increasing time after alert if hard-down with increasing time after alert if hard-
couplecoupled. d. Only secondOnly secondary enginary engines are shutes are shut

down with increasing time after alert if soft-down with increasing time after alert if soft-coupled.coupled.

22441  1  -  -  YYeelllloow w TTh e  h e  ECECM M lloost  st  tthhe  e  vve he hiicclle  e  spspeeeed  d  sisiggnnaall.  .  EnEnggiinne  e  ssp ep eeed  d  lliimmiitteed  d  tto  o  MMaaxxiimmuum m EEnng ig innee
Speed without Vehicle Speed Sensor parame-Speed without Vehicle Speed Sensor parame-
ter value Cruise Control, Gear-Down Protec-ter value Cruise Control, Gear-Down Protec-
tion and Road Speed Governor will not worktion and Road Speed Governor will not work
(automotive only).(automotive only).

24242 2 -  -  YYelelllow ow IInvnvalaliid d or or iinanapppprropoprriiatate e vevehihiclcle e spspeeeed d sisigngnalal
detected. detected. Signal indicates Signal indicates an intermittent an intermittent con-con-
nection or VSS tampering.nection or VSS tampering.

Engine speed limited to Maximum EngineEngine speed limited to Maximum Engine
Speed without Vehicle Speed Sensor parame-Speed without Vehicle Speed Sensor parame-
ter value Cruise Control, Gear-Down Protec-ter value Cruise Control, Gear-Down Protec-
tion and Road Speed Governor will not worktion and Road Speed Governor will not work
(automotive only).(automotive only).

22445  5  -  -  YYeelllloow w LLeesss s  tth ah an  n  6  6  VDVDC C ddeetteectcte d  e d  aat  t  ffaan  n  cclluuttcch  h  cicirrcucuiitt
when on. when on. IndicaIndicates an excessive curretes an excessive current drawnt draw
from the ECM or faulty ECM output circuit.from the ECM or faulty ECM output circuit.

Then fan may stay on at all times.Then fan may stay on at all times.

22554  4  -  -  RReed  d  LLeesss  s  tthhaan  n  6  6  VVDDC  C  ddeetteecctteed  d  aat  t  FFSSO  O  cciirrccuuiit  t  wwhheenn

on. on. IndicaIndicates an excessive curretes an excessive current draw fromnt draw fromthe ECM or a faulty ECM output circuit.the ECM or a faulty ECM output circuit.

The ECM turns off the The ECM turns off the FSO supply voltage.FSO supply voltage.

The engine will shut down.The engine will shut down.
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FFaauullt  t  CCoodde  e  -  -  LLiigghht  t  FFaaiilluurre  e  DDeessccrriippttiioon  n  FFaaiilluurre  e  RReessuullttss

25255 5 -  -  YYelelllow ow ExExteterrnanalllly y susupppplliied ed vovollttagage e dedetetectcted ed gogoiing ng toto
the fuel shutoff solenoid supply circuit.the fuel shutoff solenoid supply circuit.

None on performNone on performance. ance. Fuel shutofFuel shutoff valvef valve
stays open.stays open.

22885  5  -  -  YYeellllo w o w ThThe  e  EECM CM eexpxpeectcteed  d  iin fn foorrmmaattiioon  n  ffrroom m a  a  mmu lu lttii--
plexed devicplexed device but e but did not receive it soondid not receive it soon
enough or did not receive it at all.enough or did not receive it at all.

 At least  At least one multiplexed one multiplexed device wdevice will not ill not oper-oper-
ate ate properlyproperly..

22886  6  -  -  YYeellllo w o w ThThe  e  EECM CM eexpxpeectcteed  d  iin fn foorrmmaattiioon  n  ffrroom m a  a  mmu lu lttii--
plexed device but only received a portion of plexed device but only received a portion of 
the necessary information.the necessary information.

 At least  At least one multiplexed one multiplexed device device will not will not oper-oper-
ate ate properlyproperly..

22887  7  -  -  RReed  d  TThhe  e  OOEEM  M  vveehhiicclle  e  eelleeccttrroonniic  c  ccoonnttrrool  l  uunniitt
(VECU) detected a fault with its throttle pedal.(VECU) detected a fault with its throttle pedal.

The engine will only idle.The engine will only idle.

22888  8  -  -  RReed  d  TThhe  e  OOEEM  M  vveehhiicclle  e  eelleeccttrroonniic  c  ccoonnttrrool  l  uunniitt
(VECU) detected a fault with its remote(VECU) detected a fault with its remote
throttle.throttle.

The engine will not respond to the remoteThe engine will not respond to the remote
throttle.throttle.

22993  3  -  -  YYeellllo w o w HiHiggh  h  vovollttaagge  e  ddeetteecctteed  d  aat  t  tthhe  e  OOEM EM tteemmppeerraattuurree
sensor signal pin of the sensor signal pin of the 31-pi31-pin OEM n OEM connec-connec-
tor.tor.

No engine protection for OEM temperature.No engine protection for OEM temperature.

22994  4  -  -  YYeellllo w o w LLoow w vvoollttaagge  e  dde te teectcteed  d  aat  t  tthhe  e  OOEEM M tte me mp ep erraattuurree
sensor signal pin of the sensor signal pin of the 31-pi31-pin OEM n OEM connec-connec-
tor.tor.

No engine protection for OEM temperature.No engine protection for OEM temperature.

22995  5  -  -  YYeellllo w o w AAn  n  eerrrroor  r  iin  n  tth e  h e  aammbbiieennt t  aaiir  r  pprreesssusurre  e  sse ne nssoorr
signal was detectesignal was detected by d by the ECM.the ECM.

The engine is derated to no air setting.The engine is derated to no air setting.

22997  7  -  -  YYeellllo w o w HiHiggh  h  vovolltta ga ge  e  ddeetteecctteed  d  aat  t  tthhe  e  OOEEM M pprreessssu ru ree
sensor signal pin of the sensor signal pin of the 31-pi31-pin OEM n OEM connec-connec-
tor.tor.

No engine protection for OEM pressure.No engine protection for OEM pressure.

298 - Yellow298 - Yellow    Transmission’s Transmission’s temperature temperature exceeds exceeds 245245__FF..    EnginEngine wie will ll shut shut down down 30 30 seconds seconds after after the the redred
light begins flashing.light begins flashing.

22999  9  -  -  YYeellllo w o w EEn gn giinne  e  sshhuuttddoown  wn  bby y  ddeevviicce  e  ootthheer r  tthhaan  n  kkeey-y-
switch before proper engine cool down result-switch before proper engine cool down result-
ing in filtered load factor above maximum shut-ing in filtered load factor above maximum shut-
down threshold.down threshold.

No action taken by the ECM.No action taken by the ECM.

33111  1  -  -  YYeelllloow w CuCurrrreennt t  ddeetteectcte d  e d  a t  a t  NoNo. .  1  1  iinnjje ce cttoor  r  wwh eh en  n  tthhee
voltage is turned off.voltage is turned off.

Current to the injector is shut off.Current to the injector is shut off.

33112  2  -  -  YYeellllo w o w CuCurrrreennt t  ddeetteectcteed  d  aat  t  NoNo. .  5  5  iinnjjeectctoor  r  wwhhe n  e n  tthhee
voltage is turned off.voltage is turned off.

Current to the injector is shut off.Current to the injector is shut off.

33113  3  -  -  YYeellllo w o w CuCurrrreennt t  ddeetteectcteed  d  aat  t  NoNo. .  3  3  iinnjjeectctoor  r  wwhhe n  e n  tthhee
voltage is turned off.voltage is turned off.

Current to the injector is shut off.Current to the injector is shut off.

33114  4  -  -  YYeellllo w o w CuCurrrreennt t  ddeetteectcteed  d  aat  t  NoNo. .  6  6  iinnjjeectctoor  r  wwhhe n  e n  tthhee
voltage is turned off.voltage is turned off.

Current to the injector is shut off.Current to the injector is shut off.

33115  5  -  -  YYeellllo w o w CuCurrrreennt t  ddeetteectcteed  d  aat  t  NoNo. .  2  2  iinnjjeectctoor  r  wwhhe n  e n  tthhee
voltage is turned off.voltage is turned off.

Current to the injector is shut off.Current to the injector is shut off.

33119  9  -  -  BBlluue  e  RReeaal  l  ttiimme  e  cclloocck  k  lloosst  t  ppoowweerr.  .  NNoonne  e  oon  n  ppeerrffoorrmmaannccee.  .  DDaatta  a  iin  n  tthhe  e  EECCM  M  wwiillll
not have accurate time and date information.not have accurate time and date information.

33221  1  -  -  YYeellllo w o w CuCurrrreennt t  ddeetteectcte d  e d  a t  a t  NoNo. .  4  4  iinnjje ce cttoor  r  wwh eh en  n  tthhee
voltage is turned on.voltage is turned on.

Current to the injector is shut off.Current to the injector is shut off.

33222  2  -  -  YYeellllo w o w No  No  ccuurrrreennt t  d ed ette ce ctteed  d  aat  t  NoNo. .  1  1  iinnjjeeccttoor  r  whwheen  n  tth eh e
voltage is turned on.voltage is turned on.

Current to the injector is shut off.Current to the injector is shut off.

33223  3  -  -  YYeellllo w o w No  No  ccuurrrreennt t  d ed ette ce ctteed  d  aat  t  NoNo. .  5  5  iinnjjeeccttoor  r  whwheen  n  tth eh e
voltage is turned on.voltage is turned on.

Current to the injector is shut off.Current to the injector is shut off.

33224  4  -  -  YYeellllo w o w No  No  ccuurrrreennt t  d ed ette ce ctteed  d  aat  t  NoNo. .  3  3  iinnjjeeccttoor  r  whwheen  n  tth eh e
voltage is turned on.voltage is turned on.

Current to the injector is shut off.Current to the injector is shut off.
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FFaauullt  t  CCoodde  e  -  -  LLiigghht  t  FFaaiilluurre  e  DDeessccrriippttiioon  n  FFaaiilluurre  e  RReessuullttss

33225  5  -  -  YYeelllloow w No  No  cucurrrreennt t  ddeetteectcte d  e d  a t  a t  NoNo. .  6  6  iinnjje ce cttoor  r  whwheen  n  tthhee
voltage is turned on.voltage is turned on.

Current to the injector is shut off.Current to the injector is shut off.

33331  1  -  -  YYeelllloow w No  No  cucurrrre ne nt t  ddeetteectcteed  d  aat  t  NoNo. .  2  2  iinnjjeectctoor  r  wwhhe n  e n  tthhee
voltage is turned on.voltage is turned on.

Current to the injector is shut off.Current to the injector is shut off.

33332  2  -  -  YYeelllloow w No  No  cucurrrre ne nt t  ddeetteectcteed  d  aat  t  NoNo. .  4  4  iinnjjeectctoor  r  wwhhe n  e n  tthhee
voltage is turned on.voltage is turned on.

Current to the injector is shut off.Current to the injector is shut off.

33441  1  -  -  YYeelllloow  w  SSeevveerre  e  lloosss  s  oof  f  ddaatta  a  ffrroom  m  tthhe  e  EECCMM.  .  PPoossssiibblle  e  nno  o  nnoottiicceeaabblle  e  ppeerrffoorrmmaanncce  e  eeffffeeccttss
OR engine dying OR hard startiOR engine dying OR hard starting. ng. Fault infoFault infor-r-
mation, trip information, and maintenancemation, trip information, and maintenance
monitor data may be inaccurate.monitor data may be inaccurate.

33443  3  -  -  YYeelllloow  w  IInntteerrnnaal  l  EECCM  M  eerrrroorr.  .  PPoossssiibblle  e  nnoonne  e  oon  n  ppeerrffoorrmmaanncce  e  oor  r  sseevveerree
derate.derate.

34349 9 -  -  YYelelllow ow A A ffrreqequeuencncy y grgreaeatter er ththan an cacalliibrbratated ed ththrreseshoholldd
was detected at the tailshaft governor signal of was detected at the tailshaft governor signal of 
the 31-pin OEM connector.the 31-pin OEM connector.

Calibration dependent power and speedCalibration dependent power and speed
derate.derate.

33552  2  -  -  YYeelllloow w LLoow w vovollttaagge  e  ddeetteecctteed  d  oon  n  tthhe  e  EECM CM vvoollttaaggee
supply line to some sensors (VSEN1 supply).supply line to some sensors (VSEN1 supply).

The engine is derated to no air setting.The engine is derated to no air setting.

33886  6  -  -  YYeelllloow w HiHiggh  h  vvoollttaagge  e  ddeetteectcteed  d  oon  n  tthhe  e  EECM CM vvoollttaaggee
supply line to some sensors (VSEN1 supply).supply line to some sensors (VSEN1 supply).

The engine is derated to no air setting.The engine is derated to no air setting.

33887  7  -  -  YYeelllloow w HiHiggh  h  vvoollttaagge  e  ddeetteectcteed  d  oon  n  tthhe  e  EECM CM vvoollttaaggee
supply line to the throttle(s) (VTP supply).supply line to the throttle(s) (VTP supply).

The engine will only idle.The engine will only idle.

44115  5  -  -  RReed  d  OOiil  l  pprreessssuurre  e  ssiiggnnaal  l  iinnddiiccaattees  s  ooiil  l  pprreessssuurre  e  iiss
below the very low oil pressure engine protec-below the very low oil pressure engine protec-
tion limit.tion limit.

Progressive power derate with increasing timeProgressive power derate with increasing time
from alerfrom alert. t. Engine wilEngine will shut down 30 secondsl shut down 30 seconds
after red light starts flashing.after red light starts flashing.

44118  8  -  -  BBlluue  e  WWaatteer  r  hhaas s  bbeee n  e n  dde te teectcteed  d  iin  n  tthhe  e  ffuueel  l  ffiilltteerr.  .  PoPosssisibblle  e  whwhiitte  e  ssmmookeke, ,  llooss ss oof  f  ppoowewerr,  ,  oor  r  hha ra rdd
starting.starting.

44119  9  -  -  YYeelllloow w AAn  n  eerrrro r  o r  iin  n  tthhe  e  iinnttaake  ke  mmaan in iffo lo ld  d  pprreessssuurre  e  sesenn--
sor signal was detected by the ECM.sor signal was detected by the ECM.

The engine is derated to no air setting.The engine is derated to no air setting.

422 - Yellow422 - Yellow    Voltage Voltage detected detected simultaneously simultaneously on on both both thethe
coolant level high and low signal circuits ORcoolant level high and low signal circuits OR
no voltage detected on both circuits.no voltage detected on both circuits.

Engine will shut down 30 seconds after redEngine will shut down 30 seconds after red
light starlight starts flashingts flashing. . DisconnDisconnected or looseected or loose
plug at coolant sensor, defective coolant sen-plug at coolant sensor, defective coolant sen-
sor, or loose or broken wire between sensorsor, or loose or broken wire between sensor
and ECM.and ECM.

44226  6  -  -  NNoonne  e  CCoommmmuunniiccaattiioon  n  bbeettwweeeen  n  tthhe  e  EECCM  M  aannd  d  tthhee

J1939 data link has been lost.J1939 data link has been lost.

None on perforNone on performance. mance. J1939 deviJ1939 devices mayces may

not operate.not operate.
42428 8 -  -  YYelelllow ow HiHigh gh vovolltatage ge dedettececteted d at at wawateterr--iin-n-ffueuel l  sesensnsoror. .  NoNone ne on on peperfrforormamancnce.e.

42429 9 -  -  YYelelllow ow LoLow w vovolltatage ge dedetetectcted ed at at wawatterer--iin-n-fufuel el  sesensnsoror. .  NoNone ne on on peperfrforormamancnce.e.

431 - Yellow431 - Yellow    Voltage Voltage detected detected simultaneously simultaneously on on both both thethe
idle validation off-idle and on-idle circuits.idle validation off-idle and on-idle circuits.

None on performance.None on performance.

432 - Red432 - Red    Voltage Voltage detected detected at at idle idle validation validation on-idle on-idle cir-cir-
cuit when voltage at throttle position circuitcuit when voltage at throttle position circuit
indicates the pedal is not at idle OR voltageindicates the pedal is not at idle OR voltage
detected at idle validation off-idle circuit whendetected at idle validation off-idle circuit when
voltage at throttle position circuit indicates thevoltage at throttle position circuit indicates the
pedal is at idle.pedal is at idle.

The engine will only idle.The engine will only idle.

43433 3 -  -  YYelelllow ow VVololttagage e sisigngnal al  at at iintntakake e mamaniniffolold d prpresessusure re cicirr--
cuit indicates high intake manifold pressurecuit indicates high intake manifold pressure
but other engine characteristics indicate intakebut other engine characteristics indicate intake
manifold pressure must be low.manifold pressure must be low.

Derate to no air setting.Derate to no air setting.
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FFaauullt  t  CCoodde  e  -  -  LLiigghht  t  FFaaiilluurre  e  DDeessccrriippttiioon  n  FFaaiilluurre  e  RReessuullttss

44334  4  -  -  YYeellllo w o w SSuuppp lp ly  y  vovolltta ga ge  e  tto  o  tthhe  e  EECM CM ffeelll  l  bbeelloow w 66..2  2  VDVDCC
for a fraction of a second OR the ECM was notfor a fraction of a second OR the ECM was not
allowed to power down correctly (retain batteryallowed to power down correctly (retain battery
voltage for 30 seconds after key off).voltage for 30 seconds after key off).

Possible no noticeable performance effectsPossible no noticeable performance effects
OR possibiliOR possibility of ty of engine dying OR hard engine dying OR hard star-star-
ing. ing. Fault information, Fault information, trip informatitrip information, andon, and
maintenance monitor data may be inaccurate.maintenance monitor data may be inaccurate.

44335  5  -  -  YYeellllo w o w AAn  n  eerrrroor  r  iin  n  tth e  h e  ooiil  l  p rp reesssusurre  e  sse ne nssoor r  s is iggnnaal  l  wawass
detectdetected by ed by the ECM.the ECM.

None on performNone on performance. ance. No engine proteNo engine protectionction
for oil pressure.for oil pressure.

441 - Yellow441 - Yellow    Battery Battery voltage voltage is is below below the the normal normal operatingoperating
level.level.

Possible no noticeable performance effectsPossible no noticeable performance effects
OR possibility of rough idle.OR possibility of rough idle.

442 - Yellow442 - Yellow    Battery Battery voltage voltage is is above above the the normal normal operatingoperating
level.level.

None on performance.None on performance.

44443  3  -  -  YYeelllloow  w  LLoow  w  vvoollttaagge  e  ddeetteecctteed  d  oon  n  tthhe  e  EECCM  M  vvoollttaaggee
supply line to the throttle(s) (VTP supply).supply line to the throttle(s) (VTP supply).

The engine will only idle.The engine will only idle.

44889  9  -  -  YYeellllo w o w AAuuxixilliiaarry  y  spspeeeed  d  ffrreeqquueenncy cy oon  n  iinnp up ut t  ppiin  n  iinnd id i--
cated that the frequency is below a calibrationcated that the frequency is below a calibration
dependent threshold.dependent threshold.

The engine will only idle.The engine will only idle.

55227  7  -  -  YYeellllo w o w LLeess ss tthhaan  n  1177..0  0  VVDC DC dde te teectcteed  d  a t  a t  tthhe  e  dduuaal  l  oouutt--
put A signal pin of the 31-pin OEM connector.put A signal pin of the 31-pin OEM connector.

No action taken by the ECM.No action taken by the ECM.

55228  8  -  -  YYeellllo w o w LLeess ss tthhaan  n  1177..0  0  VVDC DC dde te teectcteed  d  a t  a t  tthhe  e  dduuaal  l  oouutt--
put B signal pin of the 31-pin OEM connector.put B signal pin of the 31-pin OEM connector.

No action taken by the ECM.No action taken by the ECM.

55229  9  -  -  YYeellllo w o w LLeess ss tthhaan  n  1177..0  0  VVDC DC dde te teectcteed  d  a t  a t  tthhe  e  dduuaal  l  oouutt--
put B signal pin at the ECM.put B signal pin at the ECM.

No action taken by the ECM.No action taken by the ECM.

551 - Yellow551 - Yellow    No No voltage voltage detected detected simultaneously simultaneously on on bothboth
the idle validation off-idle and on-idle circuits.the idle validation off-idle and on-idle circuits.

The engine will only idle.The engine will only idle.

58581 1 -  -  YYelelllow ow HiHigh gh vovolltatage ge dedetetectcted ed at at ththe e fufuel el  iinlnlet et rresesttriric-c-
tion sensor signal pin.tion sensor signal pin.

Fuel inlet restriction monitor deactivated.Fuel inlet restriction monitor deactivated.

55882  2  -  -  YYeellllo w o w LLoow w vvoollttaagge  e  dde te teectcteed  d  aat  t  tthhe  e  ffu eu el  l  iinnlleet  t  rreessttrriic-c-
tion sensor signal pin.tion sensor signal pin.

Fuel inlet restriction monitor deactivated.Fuel inlet restriction monitor deactivated.

55883  3  -  -  YYeellllo w o w ReReststrriiccttiioon  n  hhaas s  bbeeeen  n  ddeetteecctteed  d  aat  t  tthhe  e  ffuueel  l  ppuummpp
inlet.inlet.

Fuel inlet restriction monitor warning is set.Fuel inlet restriction monitor warning is set.

55996  6  -  -  YYeellllo w o w HiHiggh  h  bbaatttteerry  y  vovollttaagge  e  ddeetteecctteed  d  bby y  tthhe  e  bbaatttteerryy
voltage monitor feature.voltage monitor feature.

 Y Yellow light ellow light will be will be illuminated until high illuminated until high batterybattery
voltage condition is corrected.voltage condition is corrected.

55997  7  -  -  YYeelllloow  w  IICCOONNtt has restarted the engine 3 times within has restarted the engine 3 times within
3 hours due to low battery voltage (automotive3 hours due to low battery voltage (automotive

only) OR low battery voltage detected by theonly) OR low battery voltage detected by thebattery voltage monitor feature.battery voltage monitor feature.

 Y Yellow light ellow light will be will be illuminated until low illuminated until low batterybattery
voltavoltage conditige condition is correctedon is corrected. . The ECM mayThe ECM may

increase idle speed and deactivate idle decre-increase idle speed and deactivate idle decre-ment switment switch if idle speedch if idle speedup is enabled. up is enabled. TheThe
engine will run continuously if ICONengine will run continuously if ICONtt is active is active
(automotive only).(automotive only).

598 - Red598 - Red    Very Very low low battery battery voltage voltage detected detected by by the the bat-bat-
tery voltage monitor feature.tery voltage monitor feature.

Red light will be illuminated until very low bat-Red light will be illuminated until very low bat-
tery voltage condition is corrected.tery voltage condition is corrected.

611 - None611 - None    Engine Engine shutdown shutdown by by operator operator before before properproper
engine cool down resulting in filtered load fac-engine cool down resulting in filtered load fac-
tor above maximum shutdown threshold.tor above maximum shutdown threshold.

No action taken by the ECM.No action taken by the ECM.

99551  1  -  -  NNoonne  e  A  A  ppoowweer  r  iimmbbaallaanncce  e  bbeettwweeeen  n  ccyylliinnddeerrs  s  wwaass
detectdetected by ed by the ECM.the ECM.

The engine may have rough idle or misfire.The engine may have rough idle or misfire.
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Engine TroubleshootingEngine Troubleshooting (Cummins QSM11-C330) (Cummins QSM11-C330)
(Illus(Illustration tration 1-6)1-6)

The following chart includes some of the problemsThe following chart includes some of the problems
that an operator may encounter during the servicethat an operator may encounter during the service
life of a Cummlife of a Cummins diesel engiins diesel engine. ne. Always cAlways checkheck
the easiest and obvious things first, such as thethe easiest and obvious things first, such as the
master disconnect switch, the neutral start switch,master disconnect switch, the neutral start switch,
an empty fuel tank, closed fuel shut off, dead bat-an empty fuel tank, closed fuel shut off, dead bat-
tery or corrtery or corroded terminaloded terminals. s. Study the problemStudy the problem
thoroughly before starting to work on the engine.thoroughly before starting to work on the engine.

 Ask  Ask yourself yourself the the following following questions.questions.

1. 1. What wWhat were the waere the warninrning signs prg signs precedeceding theing the
trouble?trouble?

2. 2. Has tHas the enginhe engine been sube been subjecjected to reted to recentcent
repair or maintenance?repair or maintenance?

3. 3. Has a siHas a similmilar troar trouble ocuble occurcurred befored before?re?

4. 4. If the engiIf the engine stine still runll runs, is is, is it safe to cont safe to contintinueue
operation of the engine in an effort to diag-operation of the engine in an effort to diag-

nose the trouble?nose the trouble?Check the items most easily and inexpensivelyCheck the items most easily and inexpensively
corrected before proceeding to the more difficult,corrected before proceeding to the more difficult,
time consumtime consuming and expensiving and expensive items. e items. After aAfter a
malfunction has been corrected, locate and cor-malfunction has been corrected, locate and cor-
rect the cause of the trouble to prevent recurrencerect the cause of the trouble to prevent recurrence
of the same trouble.of the same trouble.

PPrroobblleem  m  CCaauusse  e  CCoorrrreeccttiioonn

1. 1. Air Air comcomprespressor sor airair
pressure risespressure rises
slowlyslowly

1. 1. Intake aiIntake air rer restricstriction to tion to air cair compres-ompres-
sor is sor is excessexcessive.ive.

2. 2. Air Air syssystem tem leakleaks.s.

3. 3. CarCarbon builbon buildup excdup excessiessive in the aive in the airr
discharge line.discharge line.

1. 1. RemRemove ove resrestritrictiction.on.

2. 2. ChecCheck for aik for air compr compresressor gassor gasket,ket,
hoses, and fihoses, and fitting leaktting leaks. s. Check forCheck for
safety psafety pressure vressure valve leaksalve leaks. . Rat-Rat-
ing must be 135 psi.ing must be 135 psi.

3. 3. ChecCheck valk valve or cve or cyliylinder hnder head foread for
carbon buildup and remove.carbon buildup and remove.

4. 4. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

2. 2. Air Air comcomprespressorsor
cycles frequentlycycles frequently

1. 1. Air Air syssystem tem leakleaks.s.

2. 2. CarCarbon builbon buildup is exdup is excescessivsive in thee in the
air discharge line, check valve, orair discharge line, check valve, or
cylinder head.cylinder head.

3. 3. Air cAir comprompressessor pumor pumping tiping time isme is
excessive.excessive.

1. 1. BlocBlock thk the tre truck’uck’s ws wheelsheels. . InsInspectpect
the air system for leaks with thethe air system for leaks with the
parking brakes applied and re-parking brakes applied and re-
leased. leased. Check for Check for leaks frleaks from theom the

air compressor gaskets and the airair compressor gaskets and the airsystem hoses, fittings, and valves.system hoses, fittings, and valves.

2. 2. ChecCheck for air dk for air discischarge lharge line, chine, checkeck
valve, and cylinder head for carbonvalve, and cylinder head for carbon
buildup. buildup. Replace tReplace the air che air compres-ompres-
sor discharge line if required.sor discharge line if required.

3. 3. ReplReplace the desace the desicciccant carant cartritridge indge in
the air drythe air dryer (if equier (if equipped). pped). CheckCheck
the air compressor duty cycle.the air compressor duty cycle.

4. 4. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

3. 3. Air Air comcomprespressorsor
noise is noise is excessexcessiveive

continued continued 

1. 1. CarCarbon builbon buildup excdup excessiessive in the aive in the airr
discharge line.discharge line.

1. 1. RefRefer to Coer to Correrrectiction 3. of Pron 3. of Probleoblemm
1. of this troubleshooting chart.1. of this troubleshooting chart.
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PPrroobblleem  m  CCaauusse  e  CCoorrrreeccttiioonn

3. 3. Air Air comcomprespressorsor
noise is excessivenoise is excessive
(Continued)(Continued)

2. 2. Ice buIce builduildup in the aip in the air sysr system ctem com-om-
ponents.ponents.

2. 2. InspInspect aiect air disr discharcharge linge line ande and
elbow fittelbow fittings for icings for ice. e. Remove icRemove ice.e.

3. 3. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

4. 4. Air Air comcomprespressorsor
pumping excesspumping excess
lubriclubricating oil ating oil intointo
the air systemthe air system

1. 1. Air cAir comprompressessor pumor pumping tiping timeme
excessive.excessive.

2. 2. CarCarbon builbon buildup excdup excessessive iive in the airn the air
dischardischarge ge line.line.

1. 1. Check Check air air comprescompressor sor duty cduty cycle.ycle.

2. 2. RefeRefer to Corr to Correcrection 3. otion 3. of Probf Problemlem
1. of this troubleshooting chart.1. of this troubleshooting chart.

3. 3. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

5. 5. Air Air comcomprespressor sor wilwilll
not maintain ade-not maintain ade-
quate air pressurequate air pressure
(not pumping con-(not pumping con-
tinuously)tinuously)

11.  A.  Aiir  r  ssyysstteem  m  lleeaakkss.  .  11.  R.  Reeffeer  r  tto  o  CCoorrrreeccttiioon  n  22.  .  oof  f  PPrroobblleemm
1. of this troubleshooting chart.1. of this troubleshooting chart.

2. 2. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd

Repair Facility.Repair Facility.

6. 6. Air Air comcomprespressor sor wilwilll
not stop pumpingnot stop pumping

1. 1. Air Air syssystem tem leakleaks.s.

2. 2. DefectiDefective ve air air governorgovernor..

1. 1. RefeRefer to Corr to Correcrection 2. otion 2. of Probf Problemlem
1. of this troubleshooting chart.1. of this troubleshooting chart.

2. 2. ReplReplace aiace air govr governoernorr..

3. 3. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

7. 7. AlteAlternatrnator or notnot
charging or charging or insuffinsuffi-i-
ciently chargingciently charging

1. 1. AltAlternaternator beor belt ilt is los loose.ose.

2. 2. BattBattery cery cable oable or conr connectnection iion iss
loose, broken or corroded (exces-loose, broken or corroded (exces-
sive resistance).sive resistance).

3. 3. BatteBatterieries s failfailed.ed.
4. 4. AlteAlternatrnator pulor pulley iley is looss loose on shafte on shaft..

1. 1. ChecCheck bk belt elt tenstension.ion.

2. 2. ChecCheck battk battery cery cables ables and connand connec-ec-
tions.tions.

3. 3. ChecCheck batk battertery cony conditditionsions..
4. 4. TTightighten pen pullulleyey..

5. 5. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

8. 8. CoCoolaolant nt loloss ss --
ExternalExternal

continued continued 

1. 1. CoolCoolant lant level evel is his high.igh.

2. 2. RadiRadiator cator cap is iap is incorncorrecrect ort or
defective.defective.

3. 3. ExteExternal rnal engiengine lne leak.eak.

4. 4. RadiRadiator or cator or cab heateab heater is ler is leakiaking.ng.

1. 1. ChecCheck ck coolanoolant lt levelevel..

2. 2. Replace Replace with with correccorrect rat radiator diator capcap
(15 psi).(15 psi).

3. 3. VisVisuallually insy inspect pect the engthe engine andine and
components for seal or gasketcomponents for seal or gasket
leaks and leaks and repairrepair..

4. 4. VisualVisually ily inspect nspect the radithe radiatorator, heat-, heat-
er, hoses and connections for leakser, hoses and connections for leaks

and repair.and repair.
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8. 8. CooCoolalant nt losloss -s -
ExternalExternal
(Continued)(Continued)

55.  .  EEnnggiinne e iis  s  oovveerrhheeaattiinngg.  .  55.  .  RReeffeer r  tto o PPrroobblleemms s 99.  .  aannd d 1100.  .  oof  f  
this troubleshooting chart.this troubleshooting chart.

6. 6. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

9. 9. CoolCoolant ant temptempera-era-
ture above normalture above normal
(gradual overheat)(gradual overheat)

1. 1. CoolCoolant lant level evel is lis lowow..

2. 2. CharCharge air coolge air cooler finser fins, radia, radiator fintor fins,s,
or air conditioner condenser finsor air conditioner condenser fins
are damaged or obstructed withare damaged or obstructed with
debris, insects, dirt, etc.debris, insects, dirt, etc.

3. 3. RadiRadiator hator hoses oses are care collaollapsedpsed,,
restrirestricted or cted or leaking.leaking.

4. 4. Fan drFan drive beive belt or wlt or water puater pump belmp belt ist is
loose.loose.

5. 5. IncoIncorrerrect ct oil oil levlevel.el.
6. 6. CoolCooling faing fan shrn shroud is oud is damadamaged.ged.

7. 7. RadiRadiator cator cap is iap is incorncorrecrect ort or
defective.defective.

8. 8. OverconcOverconcentration entration of of antifreezantifreezee
and / or supplemental coolant addi-and / or supplemental coolant addi-
tives.tives.

9. 9. DefeDefectictive wve water ater pumppump..

10.10. DefectiDefective thermve thermostat.ostat.

1. 1. InspInspect tect the engihe engine and cone and coolinoling sysg sys--
tem for extem for external leakternal leaks. s. Repair asRepair as
required. required. Add coolant Add coolant as requias required.red.

2. 2. InspInspect thect the charge aie charge air coolr coolerer, air, air
conditioner condenserconditioner condenser, , and and radiatorradiator
fins. fins. Clean or rClean or repair as repair as required.equired.

3. 3. InspInspect anect and repaid repair radir radiator hoator hosesses..

4. 4. ChecCheck belk belt tenst tension and tion and tightighten if en if 
necessary.necessary.

5. 5. Add or dAdd or drairain enginn engine oil ae oil as reqs requiruired.ed.
6. 6. InspInspect sect shroudhroud; repa; repair or rir or replaceplace.e.

7. 7. ReplReplace wiace with corth correct rrect radiatadiator capor cap
(15 psi).(15 psi).

8. 8. Use tUse the corhe correcrect antit antifrefreeze coneze con--
centration (refer to the engine op-centration (refer to the engine op-
eration and maintenance manual).eration and maintenance manual).

9. 9. ReplReplace ace watewater r pumppump..

10. Replace 10. Replace thermostthermostat.at.

11. Contact a Cummins Authorized11. Contact a Cummins Authorized
Repair Facility.Repair Facility.

10.10. CoolCoolant temperaant tempera--

ture above normalture above normal
(sudden overheat)(sudden overheat)

continued continued 

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2.2.    CoolanCoolant temperatt temperature sensor mal-ure sensor mal-
function.function.

3. 3. CoolCoolant lant level evel is lis lowow..

4. 4. RadiRadiator hator hoses oses are care collaollapsedpsed,,
restrirestricted, or cted, or leaking.leaking.

5. 5. Fan drFan drive bive belt elt is bis brokeroken.n.

6. 6. CharCharge air coolge air cooler finser fins, radia, radiator fintor fins,s,
or air conditioner condenser finsor air conditioner condenser fins
are damaged or obstructed withare damaged or obstructed with
debris, insects, dirt, etc.debris, insects, dirt, etc.

7. 7. RadiRadiator cator cap is incap is incorrorrect or defect or defec-ec-
tive.tive.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code

InformationInformation chart in this section. chart in this section.
2.2.    Check / clean Check / clean sensor and sensor and cool-cool-

ant passage.ant passage.

3. 3. InspInspect fect for exor externternal leal leaks onaks on
engine and radiator, and makeengine and radiator, and make
repairs.repairs.

4. 4. InspInspect anect and repaid repair radir radiator hoator hosesses..

5. 5. ReplReplace ace dridrive ve beltbelt..

6. 6. InspInspect thect the charge charge air coole air coolerer, air, air
conditioner condenserconditioner condenser, , and and radiatorradiator
fins. fins. Clean or rClean or repair as repair as required.equired.

7. 7. ReplReplace wiace with corth correct rrect radiatadiator capor cap
(15 psi).(15 psi).
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10.10. CoolCoolant temperant tempera-a-
ture above normalture above normal
(sudden overheat)(sudden overheat)

(Continued)(Continued)

8. 8. DefDefectiective wve water ater pumppump..

9. 9. DefeDefectictive tve thermhermostaostat.t.

8. 8. ReplReplace ace watwater er pumppump..

9. 9. ReplReplace ace therthermosmostat.tat.

10.10. Contact a CumContact a Cummins Authormins AuthorizedizedRepair Facility.Repair Facility.

11. Coolant tempera-11. Coolant tempera-
ture below normalture below normal

1. 1. ElecElectrontronic fauic fault codlt codes are actes are activeive..

2.2.    CoolCoolant temperant temperature sensor mal-ature sensor mal-
function.function.

3.3.    EnginEngine operatine operating at low ambientg at low ambient
temperature.temperature.

4. 4. TTemperaturemperature gauge e gauge malfunctmalfunction.ion.

5. 5. ThermosThermostat is tat is incorrincorrect or ect or malfunc-malfunc-
tioning.tioning.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2.2.    Check / clean Check / clean sensor ansensor and cool-d cool-
ant passage.ant passage.

3.3.

4. 4. TTest thest the gauge and re gauge and replaceplace if nece if nec--
essary.essary.

5. 5. ChecCheck therk thermosmostat and rtat and replaeplace if ce if 
necessary.necessary.

6. 6. ContContact a Cuact a Cummmmins Auins AuthorthorizeizeddRepair Facility.Repair Facility.

12.12. EngiEngine accelerne accelera-a-
tion or response istion or response is
poorpoor

1. 1. ElecElectrontronic faulic fault codes art codes are actie active.ve.

2.2.    EnginEngine operatine operating at low ambientg at low ambient
temperature.temperature.

3. 3. Air iAir intakntake syste system or exem or exhaust shaust sys-ys-
tem leaks.tem leaks.

4. 4. Fuel Fuel gradgrade is noe is not cort correcrect or fut or fuelel
quality is poor.quality is poor.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2.2.

3. 3. ChecCheck for k for loosloose or dame or damaged piaged pipingping
connections, and missing pipeconnections, and missing pipe
plugs. plugs. Check tCheck the turbocharhe turbocharger andger and
exhaust manifold mounting (Referexhaust manifold mounting (Refer
to the Cummins Engineto the Cummins Engine

  

 Operation Operation
and Maintenance Manual.and Maintenance Manual.

4. 4. OperOperate the eate the engine fngine from a trom a tank of ank of 
high-quality fuel (refer to thehigh-quality fuel (refer to the  Fuel Fuel
and Lubricant Specificationsand Lubricant Specifications in in
thethe  Appendices Appendices))..

5. 5. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

13.13. EngiEngine decelene deceler-r-
ates slowlyates slowly

1. 1. ElecElectrontronic faulic fault codes art codes are actie active.ve.

2. 2. AccAccelerelerator peator pedal is dal is stistickicking.ng.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. Check Check for for a stia sticking cking acceleracceleratorator
pedal.pedal.

3. 3. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd

Repair Facility.Repair Facility.
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14.14. EnginEngine e difdifficficult toult to
start or will notstart or will not
start (no smokestart (no smoke

from exhaust)from exhaust)

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2. 2. Low Low fuel fuel tank tank levlevel.el.3. 3. ExhaExhaust sust systystem is lem is leakieaking hot airng hot air
into engine compartment.into engine compartment.

4. 4. Fuel Fuel shutshutoff off valvvalve close closed.ed.

5. 5. BatteBattery vory voltaltage supplge supply to the ely to the elec-ec-
tronic control system is tronic control system is lowlow, , inter-inter-
rupted, or open.rupted, or open.

6. 6. Fuel Fuel filfilterter(s) (s) are plare plugged.ugged.

7. 7. Fuel cFuel conneconnection ition is looss loose on sucte on suctionion
side of fuel pump.side of fuel pump.

8. 8. Starting Starting motor motor rotation rotation is iis incorrectncorrect..

9. 9. EnginEngine crane crankinking speed tog speed too slowo slow..

10.10. Loose wire on masLoose wire on master disconter disconnectnect
switch.switch.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. AdAdd d fufuelel..3. 3. ChecCheck the ek the exhausxhaust plut plumbimbing forng for
leaks or broken components.leaks or broken components.

4. 4. RepaRepair fir fuel suel shutdowhutdown soln solenoidenoid..

5. 5. ChecCheck the batk the battery ctery conneconnectiontions.s.
Check the fuses and the un-Check the fuses and the un-
switcswitched hed battery supply battery supply circuicircuit.t.

6. 6. ReplReplace face fuel fuel filtilter(er(s).s).

7. 7. TTightighten all fueen all fuel fittl fittings anings and connecd connec--
tions from fuel tank to fuel pump.tions from fuel tank to fuel pump.

8. 8. Check Check directidirection of on of crankscrankshaft rhaft rota-ota-
tion. tion. Replace sReplace starting mtarting motor if necotor if nec--
essary.essary.

9. 9. ChecCheck k enginengine ce crankranking ing rpmrpm. . RefeReferr

to Problem 26. of this troubleshoot-to Problem 26. of this troubleshoot-
ing chart.ing chart.

10.10. IsoIsolate and tighten wirlate and tighten wire.e.

11. Contact a Cummins Authorized11. Contact a Cummins Authorized
Repair Facility.Repair Facility.

15.15. EnginEngine e difdifficficult toult to
start or will notstart or will not
start (exhauststart (exhaust
smoke present)smoke present)

continued continued 

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2. 2. BatteBatterieries havs have drae drained oined or arr aree
defective.defective.

3. 3. Fuel sFuel shutofhutoff valvf valve(s) ie(s) is closs closeded
(electronically controlled injection).(electronically controlled injection).

4. 4. Fuse(sFuse(s) ) malfunctmalfunctioning.ioning.

5. 5. Fuel Fuel filfilterter(s) (s) are plare plugged.ugged.

6. 6. IntaIntake air oke air or exhar exhaust sust systeystem ism is
restricted.restricted.

7. 7. Fuel Fuel grade igrade is not cs not corrorrect oect or fuelr fuel
quality is poor.quality is poor.

8. 8. EnginEngine crane crankinking speed tog speed too slowo slow..

9. 9. HydHydraulraulic pumic pump is dep is dead-head-headed.aded.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. RecRechargharge or ree or replacplace battee batterieries.s.

3. 3. ChecCheck the fk the fuel suel shutofhutoff valf valve andve and
circuit.circuit.

4. 4. ReplReplace tace the fushe fuse(se(s) in t) in the OEMhe OEM
interfacinterface e harness.harness.

5. 5. ReplReplace face fuel fuel filtilter(er(s).s).

6. 6. ChecCheck intk intake aiake air and exhr and exhaust saust sys-ys-
tems for rtems for restricestrictions. tions. RemoveRemove
restrictions.restrictions.

7. 7. OperOperate tate the engihe engine frne from a tom a tank of ank of 
high-quality fuel (refer to thehigh-quality fuel (refer to the  Fuel Fuel
and Lubricant Specificationsand Lubricant Specifications  in in
thethe  Appendices Appendices).).

8. 8. ChecCheck k enginengine ce crankranking ing rpmrpm. . RefeReferr
to Problem 26. of this troubleshoot-to Problem 26. of this troubleshoot-
ing chart.ing chart.

9. 9. De-energiDe-energize ze hydraulihydraulic c circuicircuit.t.
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15.15. EngiEngine ne difdifficficult toult to
start or will notstart or will not
start (exhauststart (exhaust

smoke present)smoke present)
(Continued)(Continued)

10.10. StarStarting aid needed for cold weatting aid needed for cold weath-h-
er or not working properly.er or not working properly.

10.10. Check / repair or replCheck / repair or replace cold start-ace cold start-
ing aid if necessary.ing aid if necessary.

111. 1. Contact a Contact a CummiCummins Authorizedns AuthorizedRepair Facility.Repair Facility.

16.16. EngiEngine noisne noisee
excessiveexcessive

1. 1. Oil suOil supply ipply insufnsufficficient or oient or oil preil pres-s-
sure is low.sure is low.

2. 2. LubrLubricaicating oiting oil is thl is thin or diin or diluteluted.d.

3. 3. CoolCoolant temant temperaperature iture is abovs abovee
normal.normal.

4. 4. LoosLoose me motor otor mounmount.t.

5. 5. Fan beFan belt ilt is mals malfuncfunctiontioning.ing.
a. a. Fan beFan belt ilt is too s too loosloose or te or toooo

tight.tight.

b. b. Fan beFan belt ilt is not s not in alin alignmignment.ent.

6. 6. Damaged Damaged vibrativibration on damperdamper..

7. 7. DrDrive sive shaft ihaft is not s not in phin phase.ase.

1. 1. ChecCheck oik oil ll levelevel. . RefeRefer tr to Pro Probleoblemm
36. of this troubleshooting chart.36. of this troubleshooting chart.

2. 2. ReRefer fer to to thethe Fuel and Lubricant Fuel and Lubricant
SpecificationsSpecifications  in the in the Appendices Appendices
for the proper type of oil to use.for the proper type of oil to use.
Refer to Problem 34. of this trou-Refer to Problem 34. of this trou-
bleshooting chart.bleshooting chart.

3. 3. RefeRefer to Prr to Problem oblem 10. of th10. of this tris trou-ou-
bleshooting chart.bleshooting chart.

4. 4. InspInspect anect and tightd tighten moten motor mouor mounts.nts.

5.5.
a. a. ChecCheck the tk the tensiension and adjon and adjust iust if f 

needed.needed.

b. b. ChecCheck pulk pulley ley aligalignmennment andt and
adjust is necessary.adjust is necessary.

6. 6. ChecCheck vik vibratbration dion dampeamper andr and
replace if required.replace if required.

7. 7. RepoRepositsition dion drivrive she shaft.aft.

8. 8. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

17.17. EngiEngine noisne noisee
excessive (com-excessive (com-

bustion knocks)bustion knocks)

1. 1. Poor Poor fuel fuel qualqualityity..

2.2.    EnginEngine operatine operating at low ambientg at low ambient
temperature.temperature.

1. 1. VVerierify by operfy by operatinating from a temg from a tempo-po-
rary trary tank witank with good fuel. h good fuel. CleanClean

and flush the fuel supply tanks,and flush the fuel supply tanks,
and use the proper fuel (refer toand use the proper fuel (refer to
thethe  Fuel and Lubricant Specifica- Fuel and Lubricant Specifica-
tionstions in the in the  Appendices Appendices).).

2.2.

3. 3. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

18.18. EngiEngine power oune power out-t-
put lowput low

continued continued 

1. 1. ElecElectrontronic faulic fault codes art codes are actie active.ve.

2. 2. Fuel sFuel suctiuction linon line or fuel fe or fuel filtilter iser is
restricted.restricted.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. ReplReplace fuel face fuel filtilter or checer or check fuel lik fuel linene
for restriction and replace if neces-for restriction and replace if neces-
sary.sary.

https://www.forkliftpdfmanuals.com/



  

1-171-17THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)

PPrroobblleem  m  CCaauusse  e  CCoorrrreeccttiioonn

18.18. EnginEngine power oue power out-t-
put lowput low
(Continued)(Continued)

3. 3. Oil Oil levelevel il is tos too hio high.gh.

4. 4. IntaIntake or eke or exhauxhaust syst system stem isis
restricted.restricted.

5. 5. Air Air intaintake or ke or exhauexhaust lst leak.eak.

6. 6. Air Air in in fuefuel.l.

7. 7. Fuel dFuel drairain line rn line restrestrictiction.ion.

8. 8. Fuel Fuel grade igrade is not cs not corrorrect oect or fuelr fuel
quality is poor.quality is poor.

9. 9. EnginEngine opere operatinating abovg above rece recom-om-mended altitude.mended altitude.

3. 3. ChecCheck oil k oil dipsdipstictick and oik and oil panl pan
capacitycapacity. . Adjust to thAdjust to the proper oile proper oil
level.level.

4. 4. CheCheck intck intake and exake and exhaust shaust systystemsems
for restrfor restrictionsictions. . Remove resRemove restric-tric-
tions.tions.

5. 5. ChecCheck for k for loosloose or dame or damaged piaged pipingping
connections or missing pipe plugs.connections or missing pipe plugs.
Check turbocharger and exhaustCheck turbocharger and exhaust
manifolmanifold d mounting.mounting.

6. 6. ChecCheck for aik for air in the fur in the fuel, anel, and tightd tight--
en fuel connections and filter.en fuel connections and filter.

7. 7. Check Check the fuel the fuel lines lines for rfor restricestriction.tion.
Clear or replace the fuel lines.Clear or replace the fuel lines.

8. 8. RefRefer to Coer to Correrrectiction 1. of Pron 1. of Probleoblemm
17. of this troubleshooting chart.17. of this troubleshooting chart.

9. 9. EngiEngine powene power decr decreasreases at 1es at 10,0000,000feet above sea level.feet above sea level.

10.10. Contact a CumContact a Cummins Authormins Authorizedized
Repair Facility.Repair Facility.

19.19. EnginEngine runs rouge runs roughh
at idleat idle

1.1.    Engine opEngine operating at loerating at low ambientw ambient
temperatures.temperatures.

2. 2. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

3. 3. EnginEngine moue mounts ants are wre worn or orn or dam-dam-
aged.aged.

4. 4. EnginEngine idle idle speed ie speed is set ts set too lowoo low
(electr(electronically controlled fuel onically controlled fuel sys-sys-

tems).tems).
5. 5. Air Air in in the the fuefuel.l.

6. 6. Fuel Fuel grade igrade is not cs not corrorrect oect or fuelr fuel
quality is poor.quality is poor.

7. 7. OverOverhead adjhead adjustmustments arents are incoe incor-r-
rect.rect.

1. 1. RefRefer to er to the Cthe Cummummins Eins Enginnginee
Operation and MaintenanceOperation and Maintenance
Manual.Manual.

2. 2. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

3. 3. VisVisuallually checy check engink engine mounte mounts ands and
replace if necessary.replace if necessary.

4.4.    VVerify the correrify the correct idle speed set-ect idle speed set-
ting.ting.

5. 5. ChecCheck for aik for air in the fur in the fuel, anel, and tightd tight--
en fuel connections and filter.en fuel connections and filter.

6. 6. RefRefer to Coer to Correrrectiction 1. of Pron 1. of Probleoblemm
17. of this troubleshooting chart.17. of this troubleshooting chart.

7. 7. MeasMeasure anure and adjusd adjust the ovt the overheerheadad
settingssettings. . Refer to tRefer to the Cummhe Cumminsins
Engine Operation and Mainte-Engine Operation and Mainte-
nance Manual.nance Manual.

8. 8. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

20.20. EnginEngine runs rouge runs roughh

or misfiresor misfires
continued continued 

1. 1. CoCondndititioion n ococcucurs rs ononly ly at at ididlele. . 1. 1. ReRefefer r to to PrProboblelem m 1919. . of of ththis is trtrouou--

bleshooting chart.bleshooting chart.
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20.20. EngiEngine runs rone runs roughugh
or misfiresor misfires
(Continued)(Continued)

2. 2. EngiEngine operne operatinating in low g in low ambiambientent
temperatures.temperatures.

3. 3. ElecElectrontronic faulic fault codes art codes are actie activeve..

4. 4. FuFuel el leleak.ak.

5. 5. Fuel Fuel gradgrade is noe is not cort correcrect or fut or fuelel
quality is poor.quality is poor.

6. 6. AiAir ir in tn the fhe fueluel..

7. 7. Fuel Fuel filfilter(ter(s) ars) are plugge plugged.ed.

8. 8. OverOverhead adjhead adjustustmentments are is are incorncor--
rect.rect.

9. 9. EngiEngine mone mounts unts are ware worn oorn or damr dam--aged.aged.

2. 2. RefeRefer to r to the Cthe Cummummins ins EnginEnginee
Operation and MaintenanceOperation and Maintenance
Manual.Manual.

3. 3. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

4. 4. ChecCheck the fuek the fuel linl lines, fues, fuel conel connec-nec-
tions, and the fuel filters for leaks.tions, and the fuel filters for leaks.

5. 5. RefeRefer to Corr to Correcrection 1. otion 1. of Probf Problemlem
17. of this troubleshooting chart.17. of this troubleshooting chart.

6. 6. ChecCheck for aik for air in the fr in the fuel and tiuel and tightenghten
fuel connections and fuel connections and filterfilter..

7. 7. ReplReplace face fuel fuel filtilter(er(s).s).

8. 8. MeasMeasure anure and adjusd adjust the ovt the overheaerheadd
settingssettings. . Refer to tRefer to the Cummihe Cumminsns
Engine Operation and Mainte-Engine Operation and Mainte-
nance Manual.nance Manual.

9. 9. VisVisuallually checy check engik engine mounne mounts andts andreplace if necessary.replace if necessary.

10.10. Contact a CumContact a Cummins Authormins Authorizedized
Repair Facility.Repair Facility.

21.21. EngiEngine shuts ofne shuts off f 
unexpectedly orunexpectedly or
dies during decel-dies during decel-
erationeration

1. 1. ElecElectrontronic faulic fault codes art codes are actie active.ve.

2. 2. BattBattery very voltoltage suppage supply to tly to the eleche elec--
tronic control module (ECM) hastronic control module (ECM) has
been lost.been lost.

3. 3. EngiEngine wine will nll not reot restarstart.t.

4. 4. Fuel iFuel inlet rnlet restrestrictiction or air iion or air in then the

fuel.fuel.

5. 5. Low Low battbattery ery voltvoltage.age.

6. 6. LoosLoose wire wire on mase on master diter discosconnectnnect
switch.switch.

7. 7. Fuel Fuel cutocutoff vff valve ialve is cls closed.osed.

8. 8. Fuel Fuel gradgrade is noe is not cort correcrect or fut or fuelel
quality is poor.quality is poor.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. ChecCheck the batk the battertery conney connectictions.ons.
Check the fuses and the un-Check the fuses and the un-
switcswitched hed battery supply battery supply circcircuit.uit.

3. 3. RefeRefer to Prr to Probleoblems 14ms 14. and 15. . and 15. of of 
this troubleshooting chart.this troubleshooting chart.

4. 4. Check Check fuel tanfuel tank, fuel k, fuel filterfilter, fuel, fuel

lines, connections and fuel coolinglines, connections and fuel coolingplate.plate.

5. 5. ChecCheck battk battery poery power swer supplupply ciry cir--
cuits.cuits.

6. 6. IsolIsolate and tiate and tighten wighten wire connre connectiection.on.

7. 7. ChecCheck for lk for loose woose wireires and pows and power toer to
the fuel cutoff valve solenoid.the fuel cutoff valve solenoid.

8. 8. RefeRefer to Corr to Correcrection 1. otion 1. of Probf Problemlem
17. of this troubleshooting chart.17. of this troubleshooting chart.

9. 9. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.
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22.22. EnginEngine spee speeded
surges at low idlesurges at low idle
or high idleor high idle

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2. 2. Low fLow fuel luel level evel in thin the tanke tank..

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. FilFill fuel fuel tanl tank wik with futh fuel.el.3. 3. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

23.23. EnginEngine spee speeded
surges under loadsurges under load
or in operatingor in operating
rangerange

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2. 2. Low fLow fuel luel level evel in thin the tanke tank..

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. FilFill fuel fuel tanl tank wik with futh fuel.el.

3. 3. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

24.24. EnginEngine starte starts, buts, but
will not keep run-will not keep run-
ningning

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2. 2. Low Low fuel fuel levelevel il in tann tank.k.

3. 3. Load Load on hyon hydraudraulic lic pumppump..

4. 4. Air Air in tin the fuhe fuel sel systystem.em.

5. 5. Fuel fFuel filtilter pluer plugged or fugged or fuel wael waxingxing
due to cold weather.due to cold weather.

6. 6. Fuel Fuel inlinlet reet restrstrictiction.ion.

7. 7. Fuel Fuel grade igrade is not cs not corrorrect oect or fuelr fuel
quality is poor.quality is poor.

8. 8. IntaIntake or eke or exhauxhaust syst system stem isis
restricted.restricted.

9. 9. Loose wLoose wire on mire on masteaster disr disconneconnectct

switch.switch.10.10. Engine protection ciEngine protection circuit is actrcuit is active.ive.

11. Fuel cutoff valve is closed.11. Fuel cutoff valve is closed.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. FilFill fuel fuel tanl tank wik with futh fuel.el.

3. 3. Isolate Isolate and remand remove rove restricestriction ftion fromrom
hydraulic circuit.hydraulic circuit.

4. 4. ChecCheck for aik for air in fuelr in fuel, tigh, tighten fueten fuell
connections and tighten fuel filter.connections and tighten fuel filter.

5. 5. ReplReplace face fuel fuel filtilterer. . WeWeather ather condcondi-i-
tions can require fuel heater.tions can require fuel heater.

6. 6. InspInspect fuect fuel linel line for rese for restritrictiction andon and
replace if necessary.replace if necessary.

7. 7. RefRefer to Coer to Correrrectiction 1. of Pron 1. of Probleoblemm
17. of this troubleshooting chart.17. of this troubleshooting chart.

8. 8. ChecCheck ink intake take and exand exhaushaust fort for
restrirestriction and ction and remove restrictiremove restriction.on.

9. 9. IsolIsolate and tigate and tighten wihten wire connre connectection.ion.

10.10. ReRefer to thefer to the Engine Protection Engine Protection
System TroubleshootingSystem Troubleshooting chart. chart.

11. Check for loose wires and power to11. Check for loose wires and power to
the fuel cutoff valve solenoid.the fuel cutoff valve solenoid.

12.12. Contact a CumContact a Cummins Authormins Authorizedized
Repair Facility.Repair Facility.

25.25. EnginEngine e vibvibratirationon
excessiveexcessive

continued continued 

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2. 2. EnginEngine ie is ms misfisfiriiring.ng.

3. 3. EnginEngine idle idle speee speed is tod is too lowo low..

4. 4. Fan iFan is looss loose, dame, damaged or uaged or unbalnbal--anced.anced.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. RefRefer to Prer to Problem oblem 20. of t20. of this this trou-rou-
bleshooting chart.bleshooting chart.

3. 3. AdjuAdjust st idlidle e speedspeed..

4. 4. ChecCheck k fan. fan. TTightighten, en, replreplace ace ororadjust.adjust.
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25.25. EngiEngine ne vibvibratirationon
excessiveexcessive
(Continued)(Continued)

5. 5. EngiEngine belt drne belt driveiven accesn accessorisorieses
malfuncmalfunctioning: tioning: fan hub, alternatorfan hub, alternator,,
Freon compressor or air compres-Freon compressor or air compres-
sor.sor.

6. 6. EngiEngine mone mounts unts are ware worn oorn or damr dam--
aged.aged.

7. 7. Damaged Damaged vibrativibration on damperdamper..

5. 5. ChecCheck k for for inteinterferrference. ence. LoosLoosenen
belt, if applicable, to isolate compo-belt, if applicable, to isolate compo-
nent from vibration.nent from vibration.

6. 6. VisVisuallually checy check engik engine mounne mounts andts and
replace if necessary.replace if necessary.

7. 7. ChecCheck vik vibratbration dion dampeamper andr and
replace if required.replace if required.

8. 8. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

26.26. EngiEngine wilne will notl not
crank or crankscrank or cranks
sloslowly wly (OEM(OEM
electrical)electrical)

1. 1. Master Master disconnecdisconnect swt switch itch is is turnedturned
off.off.

2. 2. Load Load on hyon hydrauldraulic ic pumppump..

3. 3. BattBattery cery conneconnectiontions are brs are broken,oken,

loose or corroded.loose or corroded.
4. 4. Low Low battbattery ery charcharge.ge.

5. 5. BatteBattery rry ratinating is too lg is too low or baow or battertteryy
is is defectivdefective.e.

6. 6. ShifShifter is ter is not in thnot in the neutre neutral posial positiontion..

7. 7. CirCircuicuit breat breaker (ker (CB2, CCB2, CB7 orB7 or
CB10; IllustrationCB10; Illustration 6-16 6-16) is tripped or) is tripped or
defective.defective.

8. 8. CircCircuit bruit breaker (eaker (CB1) iCB1) is defecs defective.tive.

9. 9. DefDefectiective trve truck pouck power swer solenoolenoidid
(L1).(L1).

10.10. DefectiDefective neutral start relve neutral start relay (K1).ay (K1).

11. Defectiv11. Defective e starter solenoid (L2).starter solenoid (L2).

12. Defective starter.12. Defective starter.

13.13. DefectiDefective ignition swive ignition switch (S1).tch (S1).

14.14. DefectiDefective fuel cutoff valve fuel cutoff valve (L4).ve (L4).

15.15. LoosLoose or e or brokbroken wiresen wires, pins, or, pins, or
plugs between any of the compo-plugs between any of the compo-
nents in Causes 1. thru 14.nents in Causes 1. thru 14.

1. 1. TurTurn masn master dister disconnect sconnect switch witch on.on.

2. 2. Isolate Isolate and remand remove rove restricestriction tion fromfrom
hydraulic circuit.hydraulic circuit.

3. 3. ChecCheck fk for or damadamage. ge. ReplReplace, ace, tightight-t-

en or clean.en or clean.
4. 4. Check Check electrelectrolyte olyte level level and specand specificific

gravitygravity. . Recharge or replRecharge or replace bat-ace bat-
teries.teries.

5. 5. Replace Replace with with correct correct rated batrated batterytery..

6. 6. PlacPlace shifte shifter in the neuter in the neutral posral positiition.on.

7. 7. ResReset or reet or replacplace cire circuit bcuit breakreakerer
(CB2, CB7 or CB10).(CB2, CB7 or CB10).

8. 8. Replace Replace circcircuit uit breaker breaker (CB1).(CB1).

9. 9. ReplReplace trace truck powuck power soler solenoienoid (L1).d (L1).

10.10. Replace neutrReplace neutral start relal start relay (K1).ay (K1).

111. 1. Replace starter solenoid Replace starter solenoid (L2).(L2).

12.12. Replace or repair sReplace or repair startertarter..

13.13. RefeRefer to Componr to Component 4. of theent 4. of the
Component Component TTroubleshootingroubleshooting
chart inchart in Section 6. Section 6.

14.14. ReRefer tofer to Fuel Solenoid Valve Fuel Solenoid Valve
found infound in Section 2 Section 2  for proper fuel for proper fuel
cutoff valve operation.cutoff valve operation.

15.15. Isolate anIsolate and repaird repair..
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27.27. EnginEngine wile will notl not
reach rated speedreach rated speed
(rpm)(rpm)

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2. 2. EnginEngine powee power outpr output is ut is lowlow..

3. 3. Fuel Fuel grade igrade is not cs not corrorrect oect or fuelr fuel
quality is poor.quality is poor.

4. 4. Fuel Fuel suction suction line line is ris restricestricted.ted.

5. 5. OverOverhead adjhead adjustmustments arents are incoe incor-r-
rect.rect.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. RefRefer to Prer to Problem oblem 18. of t18. of this this trou-rou-bleshooting chart.bleshooting chart.

3. 3. RefRefer to Coer to Correrrectiction 1. of Pron 1. of Probleoblemm
17. of this troubleshooting chart.17. of this troubleshooting chart.

4. 4. ChecCheck fuel ink fuel inlet folet for restr restricrictiontion..

5. 5. MeasMeasure anure and adjusd adjust the ovt the overheerheadad
settingssettings. . Refer to tRefer to the Cummhe Cumminsins
Engine Operation and Mainte-Engine Operation and Mainte-
nance Manual.nance Manual.

6. 6. ContContact a Cact a Cummummins Ains Authoruthorizedized
repair facility.repair facility.

28.28. EnginEngine wile will notl not
shut off shut off 

1. 1. Ignition Ignition switswitch cich circuit rcuit is mis malfunc-alfunc-
tioning.tioning.

2. 2. EnginEngine is re is runniunning on fumng on fumes dres drawnawn
into air intake.into air intake.

1. 1. Check Check ignition ignition key skey switch witch circcircuit.uit.

NOTE:NOTE:  Should an electrical mal- Should an electrical mal-function prevent engine shutdown,function prevent engine shutdown,
turn the master disconnect switchturn the master disconnect switch
off.off.

2. 2. LocaLocate and ite and isolsolate the sate the sourcource of e of 
fumes.fumes.

29.29. Fuel consumFuel consumptioptionn
excessiveexcessive

1. 1. Oil Oil levelevel il is tos too hio high.gh.

2. 2. Intake Intake air rair restricestriction is tion is excessiexcessive.ve.

3. 3. FueFuel l lealeaksks..

1. 1. ChecCheck oil k oil dipsdipstictick and oik and oil panl pan
capacitycapacity. . Adjust to thAdjust to the proper oile proper oil
level.level.

2. 2. VisualVisually insly inspect air pect air filter filter and restrand restric-ic-
tion indicatortion indicator. . Replace air fiReplace air filter if lter if 
necessary.necessary.

3. 3. VisVisuallually checy check fuel sk fuel systystem andem and
supply for leaks.supply for leaks.

4. 4. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

30.30. Fuel iFuel in coolan coolantnt    1. 1. Bulk Bulk coolcoolant ant suppsupply ly contcontamiaminatednated. . 1. 1. ChecCheck k coolcoolant ant suppsupplyly. . DraDrain in coolcool--
ant and replace with non-contami-ant and replace with non-contami-
nated coonated coolant. lant. Replace Replace coolantcoolant
filter.filter.

2. 2. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.
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31.31. Fuel iFuel in the lubrin the lubri--
cating oilcating oil

1. 1. Bulk oBulk oil suil supply ipply is conts contamiaminatednated..

2. 2. EngiEngine idle tne idle time iime is excs excessessiveive..

1. 1. ChecCheck oik oil sul supplypply. . DraDrain oin oil ail andnd
replace with non-contaminated oilreplace with non-contaminated oil
and replace filters.and replace filters.

2. 2. Low oiLow oil and cl and coolanoolant temt temperatperaturesures
can be caused by long periods of can be caused by long periods of 
engine idling (time greater thanengine idling (time greater than
10 minut10 minutes)es). . Shut ofShut off the enginef the engine
rather than idle for long periods of rather than idle for long periods of 
time.time.

3. 3. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

32.32. IntaIntake manifke manifold airold air
temperaturtemperature e aboveabove
specificationspecification

1. 1. TTrucruck spek speed too led too low foow for adeqr adequateuate
cooling at high engine load.cooling at high engine load.

2. 2. CoolCooling fing fan shran shroud is oud is damadamaged.ged.

3. 3. Fan dFan drivrive belt e belt is bis brokroken.en.

4. 4. CharCharge air cooge air cooler filer fins, rans, radiatdiator finor fins,s,
and Freon condenser fins are dam-and Freon condenser fins are dam-
aged or obstructed with debris,aged or obstructed with debris,
insectsinsects, , dirt, etc. dirt, etc. (external(external))

1. 1. ReduReduce ce enginengine e loadload..

2. 2. RepaRepair or ir or replreplace sace shrouhroud.d.

3. 3. ChecCheck the k the fan drfan drive bive belt elt andand

replace belt replace belt if necessaryif necessary..
4. 4. Inspect cInspect charge air harge air coolercooler, radiator, radiator,,

and Freon condensand Freon condenserer. . Clean fins Clean fins if if 
necessary.necessary.

5. 5. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

33.33. LubrLubricaicating oil con-ting oil con-
sumptisumption on exces-exces-
sivesive

1. 1. VVerify erify oil oil consumpticonsumption raton rate.e.

2. 2. ExtExternal ernal oil oil leakleaks.s.

3. 3. Oil doOil does not mes not meet speeet specifcificaicationtions.s.

4. 4. CrankcCrankcase ase ventilatventilation sion system ystem isis
plugged.plugged.

1. 1. ChecCheck oil k oil added vadded versersus houus hours.rs.

2. 2. TTightighten capsen capscrecrews, piws, pipe plugs anpe plugs andd
fittings fittings as needed. as needed. Replace Replace gas-gas-
kets if necessary.kets if necessary.

3. 3. ChanChange oil age oil and repnd replaclace wite with theh the

proper oil (refer toproper oil (refer to Fuel and Lubri- Fuel and Lubri-cant Specificationscant Specifications in the in the Appen- Appen-
dicesdices).).

4. 4. ChecCheck and ck and clean clean crankrankcascasee
breather and vent tube.breather and vent tube.

5. 5. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

34.34. LubrLubricaicating oil con-ting oil con-
taminatedtaminated

continued continued 

1. 1. IdenIdentiftify coy contamntaminatination.ion.

2. 2. Bulk oBulk oil suil supply ipply is conts contamiaminatednated..

3. 3. Oil Oil slusludge idge is excs excessiessive.ve.

1. 1. PerfPerform aorm an oil anan oil analyslysis to detis to deter-er-
mine the contaminants.mine the contaminants.

2. 2. ChecCheck oik oil sul supplypply. . DraDrain oin oil ail andnd
replace with non-contaminated oilreplace with non-contaminated oil
and replace filters.and replace filters.

3. 3. RefeRefer to Prr to Problem oblem 37. of th37. of this tris trou-ou-

bleshooting chart.bleshooting chart.
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34.34. LubriLubricaticating oil ng oil con-con-
taminatedtaminated
(Continued)(Continued)

44.  .  FFuueel  l  iin  n  tthhe  e  ooiill.  .  44.  R.  Reeffeer  r  tto  o  PPrroobblleem  m  3311.  .  oof  f  tthhiis  s  ttrroouu--
bleshooting chart.bleshooting chart.

5. 5. ContContact a Cact a Cummummins Ains AuthoruthorizedizedRepair Facility.Repair Facility.

35.35. LubriLubricaticating ng oiloil
pressure (high)pressure (high)

1. 1. Oil prOil pressessure swure switcitch, gauge or h, gauge or sen-sen-
sor is sor is malfuncmalfunctioning.tioning.

2. 2. EnginEngine coole coolant temant temperatperature is ture is toooo
low.low.

3. 3. Oil doOil does not mes not meet speet specifecificaicationtions.s.

1. 1. VVerify erify that the oithat the oil pressl pressure swiure switch,tch,
gauge and sensor is functioninggauge and sensor is functioning
properly.properly.

2. 2. RefRefer to Prer to Problem oblem 111. of thi1. of this tros trou-u-
bleshooting chart.bleshooting chart.

3. 3. ChanChange the oige the oil wil with the pth the properoper typr typee
of oil (refer to theof oil (refer to the  Fuel and Lubri- Fuel and Lubri-
cant Specificationscant Specifications  in the in the Appen- Appen-
dicesdices).).

4. 4. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

36.36. LubriLubricaticating ng oiloil
pressure (low)pressure (low)

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2. 2. IncoIncorrerrect ct oil oil levlevel.el.

3. 3. ExteExternal rnal oil oil leakleaks.s.

4. 4. Oil prOil pressessure swure switcitch, gauge or h, gauge or sen-sen-
sor is sor is malfuncmalfunctioning.tioning.

5. 5. Oil doOil does not mes not meet speet specifecificaicationtions.s.

6. 6. Oil cOil contamontaminatinated wited with coolh coolant orant or
fuel.fuel.

7. 7. Oil fOil filtilter(er(s) ars) are pluge plugged.ged.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. Add oAdd or dr drairain engn engine ine oiloil..

3. 3. VisVisuallually insy inspect pect for oifor oil leakl leaks. s. TTightight--
en the capscrews, pipe plugs, anden the capscrews, pipe plugs, and
fittingsfittings. . Replace gasReplace gaskets if kets if neces-neces-
sary.sary.

4. 4. RefRefer to Coer to Correrrectiction 1. of Pron 1. of Probleoblemm
35. of this troubleshooting chart.35. of this troubleshooting chart.

5. 5. ChanChange oige oil anl and fid filterlters. s. RefRefer ter too
Fuel and Fuel and LubrLubricant Specifica-icant Specifica-
tionstions in the in the Appendices Appendices  for the for the

proper type of oil to be used.proper type of oil to be used.6. 6. RefRefer to Prer to Problem oblem 34. of 34. of this this troutrou--
bleshooting chart.bleshooting chart.

7. 7. ChanChange oil and repge oil and replaclace oil file oil filterter(s)(s)..

8. 8. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

37.37. LubriLubricaticating ng oiloil
sludge in thesludge in the
engine engine crankccrankcasease
excessiveexcessive

continued continued 

1. 1. Bulk oBulk oil suil supply ipply is conts contamiaminatednated..

2. 2. Oil doOil does not mes not meet speet specifecificaicationtions.s.

1. 1. RefRefer to Coer to Correrrectiction 2. of Pron 2. of Probleoblemm
34. of this troubleshooting chart.34. of this troubleshooting chart.

2. 2. ChanChange the oige the oil wil with the pth the properoper typr typee
of oil (refer to theof oil (refer to the  Fuel and Lubri- Fuel and Lubri-
cant Specificationscant Specifications  in the in the Appen- Appen-
dicesdices).).
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37.37. LubrLubricaicating oilting oil
sludge in thesludge in the
engine engine crankcascrankcasee

excessiveexcessive
(Continued)(Continued)

3. 3. Oil Oil drain idrain interval nterval is exis excessivcessive.e.

4. 4. Fuel Fuel gradgrade is noe is not cort correcrect or fut or fuelel
quality is poor.quality is poor.

5. 5. CrankcCrankcase ase ventilatventilation sion system ystem isis
plugged.plugged.

3. 3. ChanChange oil age oil and filnd filter(ter(s) at s) at thethe
appropriate intervals (refer to theappropriate intervals (refer to the
PreventivPreventive e MaintenMaintenanceance chart in chart in
thethe  Appendices Appendices).).

4. 4. RefeRefer to Corr to Correcrection 1. otion 1. of Probf Problemlem
17. of this troubleshooting chart.17. of this troubleshooting chart.

5. 5. ChecCheck and ck and clean clean crankrankcascasee
breather and vent tube.breather and vent tube.

6. 6. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

38.38. LubrLubricaicating oil tem-ting oil tem-
perature aboveperature above
specificationspecification

1. 1. IncoIncorrecrrect oit oil ll levelevel..

2. 2. EngiEngine coolne coolant teant tempermperaturature ise is
above normal.above normal.

3. 3. Oil prOil pressuessure swre switcitch, gaugh, gauge or sen-e or sen-

sor is sor is malfunctmalfunctioning.ioning.

1. 1. Add or Add or draidrain engin engine oine oil.l.

2. 2. RefeRefer to Prr to Problem oblem 10. of th10. of this tris trou-ou-
bleshooting chart.bleshooting chart.

3. 3. RefeRefer to Corr to Correcrection 1. otion 1. of Probf Problemlem

35. of this troubleshooting chart.35. of this troubleshooting chart.
4. 4. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd

Repair Facility.Repair Facility.

39.39. LubrLubricaicating orting or
transmtransmission oil ission oil inin
the coolantthe coolant

1. 1. Bulk Bulk coolcoolant ant suppsupply ly contcontamiaminatednated. . 1. 1. ChecCheck k coolcoolant ant supplsupplyy. . DraDrain in coolcool--
ant, flush cooling system andant, flush cooling system and
replace with replace with non-contamnon-contaminatedinated
coolant. coolant. Replace cooReplace coolant filterlant filter..

2. 2. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.

40.40. ExcExcessessive blackive black
smokesmoke

1. 1. TurTurbocharger bocharger wheel wheel clearancclearance ise is

out of specification.out of specification.

2. 2. Air iAir intakntake or exe or exhaust haust leakleaks.s.

3. 3. Fuel Fuel gradgrade is noe is not cort correcrect or fut or fuelel
quality is poor.quality is poor.

4. 4. Fuel Fuel draidrain line rn line restrestrictiction.ion.

1. 1. ChecCheck the rak the radial bedial bearinaring cleag clearancrancee

and axial and axial clearancclearance. e. Inspect tInspect theheturbochargerturbocharger. . Repair or Repair or replacereplace
the the turbocharger if turbocharger if necessarynecessary..

2. 2. ChecCheck for k for loosloose or dame or damaged piaged pipingping
connections or missing pipe plugs.connections or missing pipe plugs.
Check turbocharger and exhaustCheck turbocharger and exhaust
manifold mounting.manifold mounting.

3. 3. RefeRefer to Corr to Correcrection 1. otion 1. of Probf Problemlem
17. of this troubleshooting chart.17. of this troubleshooting chart.

4. 4. Check Check the fuel the fuel lines lines for rfor restricestriction.tion.
Clear or replace the fuel lines.Clear or replace the fuel lines.

5. 5. ContContact a Cuact a Cummmmins Auins Authorthorizeizedd
Repair Facility.Repair Facility.
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PPrroobblleem  m  CCaauusse  e  CCoorrrreeccttiioonn

41.41. ExcessiExcessive wve whitehite
smokesmoke

1. 1. ElectroniElectronic fc fault cault codes arodes are acte active.ive.

2. 2. EnginEngine block he block heater meater malfualfunctinctioningoning(if equipped).(if equipped).

3. 3. Coolant Coolant temperaturtemperature is e is too ltoo lowow..

4. 4. EngEngine ine is is colcold.d.

5. 5. Fuel Fuel grade igrade is incs incorrorrect or ect or fuelfuel
quality poor.quality poor.

6. 6. OverOverhead adjhead adjustmustments arents are incoe incor-r-
rect.rect.

1. 1. ReRefer fer to to thethe QSM11 Fault Code QSM11 Fault Code
InformationInformation chart in this section. chart in this section.

2. 2. Check Check electrielectrical cal source source and wiand wiringringto cylinder to cylinder block heaterblock heater. . ReplaceReplace
block heater block heater if necessaryif necessary..

3. 3. RefRefer to Prer to Problem oblem 111. of thi1. of this tros trou-u-
bleshooting chart.bleshooting chart.

4. 4. AllAllow engow engine to wine to warm tarm to opero operatinatingg
temperature.temperature.

5. 5. RefRefer to Coer to Correrrectiction 1. of Pron 1. of Probleoblemm
17. of this troubleshooting chart.17. of this troubleshooting chart.

6. 6. MeasMeasure anure and adjusd adjust the ovt the overheerheadad
settingssettings. . Refer to tRefer to the Cummhe Cumminsins
Engine Operation and Mainte-Engine Operation and Mainte-
nance Manual.nance Manual.

7. 7. ContContact a Cact a Cummummins Ains Authoruthorizedized

Repair Facility.Repair Facility.

42.42. IntakIntake e manimanifoldfold
pressure (Boost) ispressure (Boost) is
below normalbelow normal

1. 1. Air iAir intakntake or exe or exhaushaust leakt leaks.s.

2. 2. Air Air comprescompressor sor connection connection is lis looseoose
or damaged.or damaged.

1. 1. ChecCheck for k for loosloose or dame or damaged piaged pipingping
connections or missing pipe plugs.connections or missing pipe plugs.
Check turbocharger and exhaustCheck turbocharger and exhaust
manifolmanifold d mounting.mounting.

2. 2. ChecCheck the ck the conneconnection btion betweetween theen the
manifold and the air compressor.manifold and the air compressor.
Repair or Repair or replace if replace if necessarynecessary..

3. 3. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.

43.43. TTurbocurbocharghargerer
leaks engine oil orleaks engine oil or
fuelfuel

1. 1. OperaOperatinting for exg for extendetended perid periodsods
under light or no load conditions.under light or no load conditions.

2. 2. EnginEngine oil oe oil or fuer fuel entel enterinring turbg turbo-o-
charger.charger.

3. 3. TTurbocurbochargeharger drar drain liin line isne is
restricted.restricted.

1. 1. RefRefer to er to the Cthe Cummummins Eins Enginnginee
Operation and MaintenanceOperation and Maintenance
Manual.Manual.

2. 2. RemRemove inove intake atake and exhand exhaust piust piping,ping,
and check for oil or fuel.and check for oil or fuel.

3. 3. RemRemove the tove the turbocurbochargeharger drair drain linen line
and check for and check for restrirestriction. ction. Clean orClean or
replace the drain line.replace the drain line.

4. 4. ContContact a Cact a Cummummins Ains Authoruthorizedized
Repair Facility.Repair Facility.
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Cummins QSM11-C330 Diesel EngineCummins QSM11-C330 Diesel Engine

EEnnggiinne  e  OOppeerraattiinng  g  CCoonnddiittiioonns  s  2211000  0  rrppmm

LLuubbrriiccaattiioon  n  SSyysstteem  m  EEnngglliissh  h  MMeettrriicc

LLuubbririccaatitinng g ooiil  l  pprreessssuure re ((mmiinn. . /  /  mmaax. x. aat t rarateted d spspeeeedd) ) ppssi i  (k(kPaPa)).. .. .. .. .. .. .. .. .. .. .. .. .. .  .  115  5  -  -  335  5  11003  3  -  -  224411

MMiinniimmuum  m  ffoor  r  ssaaffe  e  ooppeerraattiioon  n  ((aat  t  iiddllee)  )  ppssi  i  ((kkPPaa)).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  110  0  6699

 *Lubri *Lubrication oil tcation oil tempeemperature maximumrature maximum    ˚̊F F ((˚̊C)C).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  22775  5  113355

OOiil  l  ppaan  n  ccaappaacciitty  y  HHiiggh  h  /  /  LLoow  w  qqt  t  ((LL)). .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .  . .  336  6  /  /  228  8  334  4  /  /  2266..55

TToottaal  l  eennggiinne  e  ooiil  l  ccaappaacciitty  y  wwiitth  h  ffiilltteerrs  s  qqt  t  ((LL)).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  3399..2  2  3377

Air SystemAir System

 Air  Air inlet restrictioninlet restriction, , Dirty air Dirty air cleancleaner er in Hin H22O (mm HO (mm H22O)O).. .. .. .. .  .  225  5  663355
full load maximumfull load maximum

CClleeaan n aaiir r cclleeaanneer r iin n HH22O (mm HO (mm H22O)O).. .. .. .  .  115  5  338811

EExxhhaauusst  t  bbaacck  k  pprreessssuurre  e  mmaaxxiimmuum  m  ffuulll  l  llooaad  d  iin  n  HHg  g  ((mmm  m  HHgg)).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  33..0  0  7766

Max. allowable air temp. rise over ambient at turbo compressor inletMax. allowable air temp. rise over ambient at turbo compressor inlet    ˚̊F F ((˚̊C)C).  .  330  0  1166

Fuel SystemFuel System

MMaaxxiimmuum m fufueel l  iinnlleet t reresstrtriicctitioon n DDiirtrty y fufueel l  fifillteter r iin n HHg g (m(mm m HHgg)).. .. .. .. .. .. .. .. .  .  8  8  220033

CClleeaan  n  ffuueel  l  ffiilltteer  r  iin  n  HHg  g  ((mmm  m  HHgg)).. .. .. .. .. .. .. .  .  4  4  110022

MaMaxiximumum m fufuel el drdraain in rereststririctctioion n leless ss chchececk k vavalvlves es in in Hg Hg (m(mm m HgHg)).. .. .. .. .. .. .. .. .. .. .. .  .  22..5  5  6633

MMaaxxiimmuum m fufueel l  fflloow w ((oon n ssuupppplly y ssiidde e oof f  ffuueel l  ppuummpp) )  llbb/h/hr r  ((kkgg//hhrr)).. .. .. .. .. .. .. .. .. .. .. .. .. .  .  55440  0  224455

Cooling SystemCooling System

CCoooollaannt  t  fflloow  w  NNoorrmmaal  l  tteemmpp..    ˚̊F F ((˚̊C)C).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  11990  0  8888

FFuulll  l  llooaad d ssppeeeed d ggaall/m/miin n ((LL//sseecc)).. .. .. .. .. .. .. .  .  662  2  33..99

EEnnggiinne  e  ccoooollaannt  t  ccaappaacciitty  y  qqt  t  ((LL)).. . .. . .. .. .. .. . .. . .. .. .. .. . .. . .. .. .. .. .. . .. . .. .. .. .. . .. . .. .. .. .. .. . .. . .. .. .. .. . .. . .  .  1133..6  6  1122..99

MMiinn.  .  pprreessssuurre  e  ccaap  p  ppssi  i  ((kkPPaa)).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  7  7  4488

MMaaxx.  .  pprreessssuurre  e  ccaap  p  ppssi  i  ((kkPPaa)).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  115  5  110033

Max. top tank temperatureMax. top tank temperature    ˚̊F F ((˚̊C)C).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  22112  2  110000

Min. top tank temperatureMin. top tank temperature
   ˚̊

F F ((
˚̊

C)C).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  11660  0  7711
TThheerrmmoossttaatts  s  SSttaarrt  t  tto  o  ooppeenn    ˚̊F F ((˚̊C)C).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  11880  0  8822

Fully openFully open    ˚̊F F ((˚̊C)C).. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .  .  22000  0  9933

 *The lubricatin *The lubricating g oil temperature range is oil temperature range is based on based on the temperature measuremthe temperature measurement in ent in the oil the oil gallegalleryry. . When measur-When measur-
ing the oil temperature in the pan, it will normally be approximately 10ing the oil temperature in the pan, it will normally be approximately 10˚̊F higher than the oil gallery temperature.F higher than the oil gallery temperature.
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IllustIllustration 1-6. ration 1-6. CummiCummins QSM11-Cns QSM11-C330 Engine 330 Engine ElectricaElectrical Wiring ANSI Circuitl Wiring ANSI Circuit
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Hoist CircuitHoist Circuit
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Hoist CircuitHoist Circuit

1 311 31THDC / THDCP 954 / 955 / 974 (Rev 06/03)THDC / THDCP 954 / 955 / 974 (Rev 06/03)

  

PLACE THE FOLLOWING ILLUSTRATIONS INPLACE THE FOLLOWING ILLUSTRATIONS IN
FOLDER ENVELOPES:FOLDER ENVELOPES:

Illustration 1-7 - CUMMINS QSM11 ECM CIRCUITIllustration 1-7 - CUMMINS QSM11 ECM CIRCUIT
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Hoist CircuitHoist Circuit
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Section 2Section 2

Fuel SystemFuel System

2 12 1THDC / THDCP 954 / 955 / 974 (Rev 06/03)THDC / THDCP 954 / 955 / 974 (Rev 06/03)

LLH  H  RRHH

FUEL / WATERFUEL / WATER
SEPARATORSEPARATOR

FILTERSFILTERS   FUEL  FUEL
PUMPPUMP

FUELFUEL
SOLENOIDSOLENOID

FUELFUEL
TANK TANK 

FUELFUEL
COOLERCOOLER

FUEL FLOWFUEL FLOW

INDICATES FUEL SUPPLYINDICATES FUEL SUPPLY

INDICAINDICATES TES FUEL FUEL RECOVERRECOVERYY

SUPPLYSUPPLY
LINELINE

RETURNRETURN
LINELINE

ENGINEENGINE
CYLINDERCYLINDER

HEADHEAD

IllustIllustration 2-ration 2-1. 1. Fuel SyFuel Systemstem

Introduction.Introduction.  Fuel is drawn from the tank through Fuel is drawn from the tank through
the fuel / water separator filters by the fuel pump.the fuel / water separator filters by the fuel pump.
From here, the fuel is sent to the fuel injectors.From here, the fuel is sent to the fuel injectors.
Unused fuel is returned through the fuel coolerUnused fuel is returned through the fuel cooler
and into the fuel tank.and into the fuel tank.

Major ComponentsMajor Components  (Illustration 2-1) (Illustration 2-1)..   The fuel  The fuel
system consists of a fuel tank, two fuel / watersystem consists of a fuel tank, two fuel / water
separator filters, fuel pump, fuel solenoid valve,separator filters, fuel pump, fuel solenoid valve,
fuel cooler, fuel injectors and fuel lines.fuel cooler, fuel injectors and fuel lines.

Fuel Solenoid ValveFuel Solenoid Valve  (Illustration 2-1) (Illustration 2-1)..   The fuel  The fuelsolenoid valve, located on the fuel pump itself,solenoid valve, located on the fuel pump itself,
controls the on / off flow of fuel to the fuel injec-controls the on / off flow of fuel to the fuel injec-

tors. tors. The fuel solenoiThe fuel solenoid valve is normd valve is normally clally closedosed
and requires a 12 VDC signal to energize the coil,and requires a 12 VDC signal to energize the coil,
shifting the sshifting the spool to the open state. pool to the open state. This allThis allowsows
the fuel to flow to the injector pump.the fuel to flow to the injector pump.

Adding FuelAdding Fuel  (Illustration 2-3) (Illustration 2-3)..   When adding die-  When adding die-
sel fuel to the fuel tank, make sure the fuel strain-sel fuel to the fuel tank, make sure the fuel strain-
er is in the filler necer is in the filler neck and free of debris. k and free of debris. AddiAddingng
fuel with the strainer removed could lead to debrisfuel with the strainer removed could lead to debris
entering the fuel tank, resulting in poor engineentering the fuel tank, resulting in poor engine
performance.performance.

Fuel CoolerFuel Cooler  (Illustration 2-1) (Illustration 2-1)..  The fuel cooler, The fuel cooler,
located inside the radiator shroud, is forced-airlocated inside the radiator shroud, is forced-air
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cooled. cooled. Fuel is ciFuel is circulated thrrculated through its tubes andough its tubes and
the engine fan circulates air across the cooler andthe engine fan circulates air across the cooler and
through the fins, cooling the fuel before it returnsthrough the fins, cooling the fuel before it returns
to the fuel tank.to the fuel tank.

ChangChanging the ing the Fuel / Fuel / WatWater er SeparatoSeparator r FilterFilterss

(Illustration 2-2)(Illustration 2-2)..  With the engine shut down, per- With the engine shut down, per-form the following procedures to replace the fuel / form the following procedures to replace the fuel / 
water separwater separator filtator filters. ers. They should be changedThey should be changed
every 250 hours or more often if conditions war-every 250 hours or more often if conditions war-
rant.rant.

CAUTIONS:CAUTIONS:
SS    Dispose of used fuel / water separator filtersDispose of used fuel / water separator filters

and drained fuel in accordance to federaland drained fuel in accordance to federal
and local and local regulatregulations.ions.

SS    Mechanical tigMechanical tightenihtening of the fuel / ng of the fuel / waterwater
separator filter may result in seal and / orseparator filter may result in seal and / or
cartridcartridge damage. ge damage. TigTighten the fuhten the fuel / waterel / water
separator filter by hand only.separator filter by hand only.

1. 1. ProvProvide a suitaide a suitable contble containeainer to catch drar to catch drainedined
fuel and use a strap wrench to remove the fuelfuel and use a strap wrench to remove the fuel

 /  / water water separator separator filters filters from from the the filter filter base.base.

2. 2. CleClean the arean the area arouna around the fild the filter heter heads.ads.

3. 3. RemRemove the fuel fiove the fuel filter thlter thread adapread adapter seater sealinlingg
rings.rings.

4. 4. CleClean the gaskan the gasket suret surface of thface of the fuel fie fuel filter hlter headead
with a lint free cloth.with a lint free cloth.

5. 5. InstInstall the neall the new threaw thread adapter sd adapter sealiealing ringng rings ons on
the fuel filter head.the fuel filter head.

6. 6. Fill new Fill new filterfilters with cs with clean fuel and llean fuel and lubricate tubricate thehe
filter seals with clean oil.filter seals with clean oil.

7. 7. InstInstall fiall filterlters and tightes and tighten them 1/2 turn aftn them 1/2 turn after theer the
seals contact the filter head surface.seals contact the filter head surface.

General InformationGeneral Information

FFuueel  l  CCaappaacciitty  y  22440  0  GGaalllloonnss

Draining The Fuel / Water Separator FiltersDraining The Fuel / Water Separator Filters
(Illustration 2-2)(Illustration 2-2)..  The fuel / water separator filters The fuel / water separator filters
should be drained daily to remove water and sedi-should be drained daily to remove water and sedi-
ments frments from the fuel. om the fuel. Perform tPerform the followihe following proce-ng proce-
dures to drain the water from the fuel / water sep-dures to drain the water from the fuel / water sep-
arator filters.arator filters.

CAUTIONS:CAUTIONS:SS    Dispose of drained fuDispose of drained fuel in accordance toel in accordance to
federal and federal and local regulationlocal regulations.s.

SS    Do not oDo not overtighvertighten the dten the drain valve. rain valve. OvertigOvertigh-h-
tening may cause thread damage.tening may cause thread damage.

1. 1. Provide Provide a suita suitable contable container to ainer to catch catch draineddrained
water and open the drain valve approximatelywater and open the drain valve approximately
1-1/2 to 2 turns until dr1-1/2 to 2 turns until draining occuraining occurs. s. DrainDrain

each fuel / water separator filter of water untileach fuel / water separator filter of water until
clear fuel is visible.clear fuel is visible.

2. 2. Once thOnce the watee water has drr has draineained, turd, turn the valn the valveve
clockwise to close the drain valve.clockwise to close the drain valve.

FUEL / WATERFUEL / WATER
SEPARATORSSEPARATORS

 ADAPTER ADAPTER
SEALINGSEALING
RINGSRINGS

 ADAPTER ADAPTER

IllustIllustration 2-2. ration 2-2. Fuel / WFuel / Water Separator Filater Separator Filtersters
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FILLER CAPFILLER CAP

FUEL STRAINERFUEL STRAINER

FILLER NECK FILLER NECK 

FUEL TANK FUEL TANK 

FUEL LEVELFUEL LEVEL
SENDING UNITSENDING UNIT

DRAIN PLUGDRAIN PLUG

COVER PLATECOVER PLATE

IllustrIllustration 2-3. ation 2-3. Fuel TFuel Tankank

https://www.forkliftpdfmanuals.com/



2-32-3THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)

https://www.forkliftpdfmanuals.com/



  

Section 3Section 3

Air Intake SystemAir Intake System

C / C / / /C / C / / /

INDICATES AIR FLOWINDICATES AIR FLOW

COTTER PINCOTTER PIN INTERNALINTERNAL
FILTERFILTER

INDICATORINDICATOR

SAFETYSAFETY
FILTERFILTER

WINGWING
NUTNUT

PRIMARYPRIMARY
FILTERFILTER

 ASSEMBL ASSEMBLYY

VACUATORVACUATOR

PRECLEANERPRECLEANER
CAPCAP

 AIR  AIR RESTRICTIONRESTRICTION
INDICATORINDICATOR

 AIR AIR
CLEANERCLEANER
HOUSINGHOUSING

SAFETYSAFETY
FITTINGFITTING

IF EQUIPPEDIF EQUIPPED
SIGNALSIGNAL

LINELINE

IllustIllustration 3-1. ration 3-1. Air Intake SystAir Intake System Componentsem Components

Introduction.Introduction.  The air cleaner is designed to be The air cleaner is designed to be
servicserviced efficiented efficiently and quicklyly and quickly. . Intake air entersIntake air enters
the air cleaner through the cap or optional pre-the air cleaner through the cap or optional pre-
cleanercleaner. . When the air reaches the filtWhen the air reaches the filter bodyer body, a, a
helical ramp imparts a high-speed circular motionhelical ramp imparts a high-speed circular motion
to the intake airto the intake air. . This actThis action separates up to 85%ion separates up to 85%
of the dust from the aiof the dust from the air by centrir by centrifugal action. fugal action. TheThe
dust is then forcdust is then forced out the vacuatored out the vacuator. . The air thenThe air then
passes through the primary and safety elements,passes through the primary and safety elements,

where it is cleaned, before entering the engine.where it is cleaned, before entering the engine.

Major ComponentsMajor Components  (Illustration 3-1) (Illustration 3-1)..   The air  The air
cleaner consists of the primary filter element, inter-cleaner consists of the primary filter element, inter-
nal filter indicator, safety element, air cleanernal filter indicator, safety element, air cleaner
housing, cap (or optional precleaner), vacuatorhousing, cap (or optional precleaner), vacuator
and and an an air restrictiair restriction on indicatorindicator..

ServicingServicing   (Illustration 3-1) (Illustration 3-1)..   If the equipment is If the equipment is
being operated under extremely dusty conditions,being operated under extremely dusty conditions,
the vacuator should be checked every day to bethe vacuator should be checked every day to be
certain it icertain it is not clogged. s not clogged. Perform tPerform the followinghe following

procedures to service the filter element and airprocedures to service the filter element and air
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cleaner comcleaner components. ponents. OverserOverservicing of the filtvicing of the filterer
elements is not recelements is not recommended. ommended. Filter elFilter element effiement effi--
ciency increases with initial operation.ciency increases with initial operation.

CAUTIONS:CAUTIONS:
SS    NormalNormally the ly the primarprimary filter element shouldy filter element should

be changed after 1500 hours of operation orbe changed after 1500 hours of operation or
when the air restriction indicator shows red.when the air restriction indicator shows red.
In dusty conditions, the primary filterIn dusty conditions, the primary filter
element may have to be changed more often.element may have to be changed more often.

SS  Replace the safety element when the internal Replace the safety element when the internal
filter indicator turns red, yearly or everyfilter indicator turns red, yearly or every
3000 hours, whichever comes first.3000 hours, whichever comes first.

SS  Do Not use ether type fuels to help start the Do Not use ether type fuels to help start the
engine for this may damage the engine.engine for this may damage the engine.

1. 1. When the aiWhen the air restr restrictiriction indicaton indicator indicor indicates ele-ates ele-
ment servicing is required, remove the wingment servicing is required, remove the wing
nut and cover assembly, then remove the pri-nut and cover assembly, then remove the pri-
mary filter asmary filter assemblysembly. . In high humidity situa-In high humidity situa-
tions, the air restriction indicator may indicatetions, the air restriction indicator may indicate
a restricted condition due to moisture in thea restricted condition due to moisture in the
filter efilter element. lement. When the elemWhen the element dries outent dries out,,
restrirestriction levction levels drop back to normels drop back to normal. al. TheThe
indicator will now have to be reset (refer toindicator will now have to be reset (refer to
procedure 9. to reset the indicator).procedure 9. to reset the indicator).

2. 2. Check tCheck the internal he internal filter filter indicator indicator to determto determineine
if the safety element also requires servicing.if the safety element also requires servicing.

3. 3. If the iIf the internal finternal filter ilter indicator ndicator indicates indicates a greena green
dot in its center (Illustration 3-2), the safetydot in its center (Illustration 3-2), the safety
element is good, continue to procedure 6.element is good, continue to procedure 6.

4. 4. If the iIf the internal finternal filter ilter indicator ndicator indicates indicates red, thered, the
safety filter element must be replaced.safety filter element must be replaced.

Remove internal filter indicatorRemove internal filter indicator, , old safety old safety filterfilterand replace with a new safety filter element.and replace with a new safety filter element.

5. 5. Reset tReset the internal he internal filter filter indicator indicator by applyiby applyingng
suction to suction to window and window and re-insre-install indicatortall indicator..

6. 6. RemRemove all dusove all dust and foreit and foreign partign particlecles from ths from thee
air cleaner components, and clean the insideair cleaner components, and clean the inside
of the air cleaner housing with a damp cloth.of the air cleaner housing with a damp cloth.

CAUTION:CAUTION:  Do not use flammable liquids Do not use flammable liquids
to clean the inside of the air cleaner housing.to clean the inside of the air cleaner housing.
Only use a cloth dampened with water.Only use a cloth dampened with water.

7. 7. ReplReplace the priace the primarmary filty filter elemer element witent with a h a newnew
filter elfilter element. ement. Remove clRemove clip from the used priip from the used pri--

mary filter element to release the wing nut andmary filter element to release the wing nut and
washer.washer.

8. 8. Re-Re-insinstall wtall wing nut, wing nut, washeasher and clir and clip onp on
replacemreplacement primary filent primary filter element. ter element. Re-insRe-installtall
and secure the primary filter assembly in theand secure the primary filter assembly in the
air cleaner housing.air cleaner housing.

9. 9. Push tPush the reshe reset butet button on tton on the top of he top of the aithe airr

restriction indicator.restriction indicator.
10.10. Inspect air intakInspect air intake system for leake system for leaks.s.

11. Inspect rubber elbow, joints and clamps for11. Inspect rubber elbow, joints and clamps for
wear, damage and looseness.wear, damage and looseness.

12.12. Inspect the vacInspect the vacuator cup joint for uator cup joint for sealing.sealing.

GREEN DOTGREEN DOT

IllustrIllustration 3-2. ation 3-2. Internal FiInternal Filter Indicatlter Indicatoror
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Air Intake System TroubleshootingAir Intake System Troubleshooting

PPrroobblleem  m  CCaauusse  e  CCoorrrreeccttiioonn

1. 1. Short Short elemelement ent liflifee

(primary filter ele-(primary filter ele-
ment)ment)

1. 1. ImprImproper asoper assemsembly whbly when prioen prior ele-r ele-

ment was replaced.ment was replaced.

2. 2. Damaged Damaged or or missmissing ving vacuatoracuator..

3. 3. DamDamaged saged seal on teal on the covhe coverer..

4. 4. DamDamaged aiaged air clr cleaner beaner bodyody..

5. 5. LoosLoose syse system tem connconnectiections.ons.

6. 6. Loose Loose winwing nut og nut on covn coverer..

7. 7. ExcessiExcessively vely dusty dusty environmenvironment.ent.

8. 8. IncoIncorrerrect ect elemlement uent used.sed.

9. 9. Seal on dSeal on dust cust cover over is nois not sealt sealing.ing.

1. 1. PropProperlerly y insinstalltall..

2. 2. ReplReplace ace vacuvacuatorator..

3. 3. ReplReplace sace seal on teal on the covhe coverer..

4. 4. ReplReplace aiace air clr cleaner eaner bodybody..

5. 5. TiTighten ghten system system connecticonnections.ons.

6. 6. TTightighten en winwing ng nut.ut.

7. 7. ReplReplace ace elemelement aent as nees needed.ded.

8. 8. ReplReplace wace with pith proper roper elemelement.ent.

9. 9. EnsuEnsure thare that no fort no foreign oeign objecbject ist is
between seal and metal matingbetween seal and metal mating
surface.surface.

2. 2. Short Short elemelement ent liflifee
(safety element)(safety element)

1. 1. Bypassing Bypassing primarprimary fy filter ilter element.element.

a. a. Seal of pSeal of primrimary fary filtilter eleer element iment iss
not sealing.not sealing.

b. b. DamDamaged praged primaimary ery elemlement.ent.

c. c. LoosLoose prie primarmary fiy filter lter elemelementent
wing nut.wing nut.

1.1.

a. a. ReplReplace ace elemelement.ent.

b. b. Replace Replace primarprimary fy filter ilter element.element.

c. c. TTightighten en winwing g nut.nut.

3. 3. AirAirborne borne contcontamiami--
nants entering thenants entering the
engineengine

1. 1. DamDamaged aged elemelement(ent(s).s).

2. 2. DamDamaged saged seals oeals or sear sealinling surg sur--
faces.faces.

3. 3. DamDamaged oaged or loor loose cse conneconnectiontionss
between air cleaner body andbetween air cleaner body and
engine.engine.

4. 4. IncoIncorrerrect ect elemlement uent used.sed.

1. 1. ReplReplace ace elemelement(ent(s).s).

2. 2. ReplReplace dace damagamaged comed componentponents.s.

3. 3. ReplReplace or race or repair epair conneconnectictions.ons.

4. 4. ReplReplace wace with pith proper roper elemelement.ent.

4. 4. Air Air resrestritrictiction inon indi-di-
cator cator indicatindicateses
green conditiongreen condition
and primary filterand primary filter
element is cloggedelement is clogged

1. 1. ResRestritrictiction in air on in air hose bethose between thween thee
air restriction indicator and theair restriction indicator and the
safety fitting.safety fitting.

2. 2. Air lAir leak ieak in air hn air hose betose between tween the airhe air
restriction indicator and the safetyrestriction indicator and the safety
fitting.fitting.

3. 3. Damaged Damaged air rair restricestriction ition indicatorndicator..

4. 4. DamDamaged aged safesafety fty fittitting.ing.
5. 5. LoosLoose syse system tem connconnectiections.ons.

1. 1. RemRemove ove resrestritrictiction.on.

2. 2. RepaRepair oir or rer replacplace air e air hosehose..

3. 3. Replace Replace air rair restricestriction ition indicatorndicator..

4. 4. ReplReplace sace safetafety fiy fittitting.ng.
5. 5. TTightighten en conneconnectictions.ons.
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Section 4Section 4

Exhaust SystemExhaust System

Introduction.Introduction.  The exhaust system is responsible The exhaust system is responsible
for venting exhaust gases, generated by thefor venting exhaust gases, generated by the
engine, to the atmospherengine, to the atmosphere. e. It also proviIt also provides noisedes noise
suppression.suppression.

WARNINGS:WARNINGS:
SS  Do not service exhaust system until exhaust Do not service exhaust system until exhaust

system is coolsystem is cool. . FailurFailure to do so may ree to do so may resultsult
in severe burns.in severe burns.

SS  Keep all flammable materials away from Keep all flammable materials away from
exhaust components.exhaust components.

SS   Avoid breathing toxic exhaust fumes.  Avoid breathing toxic exhaust fumes.

SS   All internal combustion engines produce  All internal combustion engines produce
carbon monoxide, which can become con-carbon monoxide, which can become con-
centratcentrated in enclosed ed in enclosed areas. areas. ExposurExposure toe to
carbon monoxide can result in serious inju-carbon monoxide can result in serious inju-
ries or ries or health hazards, includinhealth hazards, including g death.death.
Properly ventilate work areas, vent exhaustProperly ventilate work areas, vent exhaust
fumes, and keep shop clean and dry.fumes, and keep shop clean and dry.

(A) (A) InitiInitial al symptosymptoms of ms of carbon monoxicarbon monoxidede
poisoning include headaches, dizzi-poisoning include headaches, dizzi-
ness, and nauness, and nausea. sea. The smell oThe smell of lift trf lift truckuck
exhaust means carbon monoxide isexhaust means carbon monoxide is
present.present.

(B) If you experience initial symptoms, shut(B) If you experience initial symptoms, shut
off the lift truck engine, notify youroff the lift truck engine, notify your
employer, and obtain medical attention.employer, and obtain medical attention.

SS  Never rely on a control device to reduce car- Never rely on a control device to reduce car-
bon monobon monoxide outputxide output. . CarboCarbon monoxidn monoxidee
levels can change depending on mainte-levels can change depending on mainte-
nance. nance. Make sure carboMake sure carbon monon monoxide levelxide level
testing is testing is includincluded in ed in regular maintenregular maintenanceance
procedures and that ventilation is used asprocedures and that ventilation is used as

the primary control for the primary control for emissionemissions.s.

Maintenance.Maintenance.  There is minimal maintenance re- There is minimal maintenance re-
quired on the standard exhaust system.quired on the standard exhaust system.

1. 1. ChecCheck for leak for leaks at all pks at all pipe conipe connectnectionsions..

2. 2. ChecCheck for holk for holes in the mues in the mufflffler and exher and exhaustaust
piping.piping.

3. 3. Keep guKeep guard card clean alean and in nd in placplace.e.

4. 4. Keep exhKeep exhaust saust systystem frem free of debree of debris.is.
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Section 5Section 5

Cooling SystemCooling System

Introduction.Introduction.  The cooling system cools the The cooling system cools the
enginengine. e. RefRefer ter too Section 9A Section 9A for transmission for transmission
cooling andcooling and  Section 15C Section 15C for the wet disc brakes for the wet disc brakes
cooling system to find more detailed cooling infor-cooling system to find more detailed cooling infor-
mation on these particular systems.mation on these particular systems.

Major ComponentsMajor Components  (Illustration 5-5) (Illustration 5-5)..   The engine  The engine
cooling system consists of coolant, radiator / cooling system consists of coolant, radiator / 
charge air cooler, piping connecting the radiator tocharge air cooler, piping connecting the radiator to
the engine and a water pump to circulate the cool-the engine and a water pump to circulate the cool-
ant. ant. A coolant filA coolant filterter, remote mount, remote mounted, is used toed, is used to
filter and condition the coolant.filter and condition the coolant.

OperationOperation   (Illustration 5-5) (Illustration 5-5)..  When the engine is When the engine is
started, the water pump draws coolant from thestarted, the water pump draws coolant from the
radiator intradiator into the engine block. o the engine block. The coolant is cThe coolant is cir-ir-
culated through the engine and the coolant filterculated through the engine and the coolant filter
until it reaches a temperature of approximatelyuntil it reaches a temperature of approximately
180180__F, at which point the thermostat will start toF, at which point the thermostat will start to
open. open. This wiThis will allow cll allow coolant flow bacoolant flow back into the topk into the top
of the radiator corof the radiator core. e. Air trapped in the coolAir trapped in the coolant willant will
travel to the top of the deairation space by meanstravel to the top of the deairation space by means

of the deaeration line and an internal deaerationof the deaeration line and an internal deaeration
stand tube. stand tube. Coolant is Coolant is made availmade available from table from thehe
deaeration tank to displace the removed air bydeaeration tank to displace the removed air by
way of the make-up line.way of the make-up line.

Coolant.Coolant.  The cooling system of this equipment is The cooling system of this equipment is
protected to -34protected to -34__F (-36F (-36__C) and 228C) and 228__F (108.9F (108.9__C).C).
The solution is a 50 - 50 mixture of ethylene glycolThe solution is a 50 - 50 mixture of ethylene glycol
base antifreezbase antifreeze to water solute to water solution. ion. Use soft waUse soft waterter
in the coolant miin the coolant mixture. xture. It is recomIt is recommended thatmended that
50% solution be maintained year round.50% solution be maintained year round.

 A  A proper proper coolant coolant / / SCA SCA (Supplement(Supplemental al CoolantCoolant
 Additive)  Additive) additive additive concentration concentration must must be be main-main-
tained to prevent liner pitting, corrosion and scaletained to prevent liner pitting, corrosion and scale
deposits in the cooldeposits in the cooling systeming system. . Refer to theRefer to the

Cummins QSM11 Engine Operation and Mainte-Cummins QSM11 Engine Operation and Mainte-
nance Manual for coolant additive concentration.nance Manual for coolant additive concentration.
The coolant additive concentration level may beThe coolant additive concentration level may be
tested with a coolant test kit, Taylor part numbertested with a coolant test kit, Taylor part number
1006-175.1006-175.

CAUTION:CAUTION:  Insufficient concentration of Insufficient concentration of
the coolant additives will result in liner pittingthe coolant additives will result in liner pitting
and engine and engine failurfailure.e.

Coolant FilterCoolant Filter  (Illustration 5-1) (Illustration 5-1)..  The coolant filter The coolant filter
is used in the cooling system to control the wateris used in the cooling system to control the water
acidity, soften the water to reduce scale formation,acidity, soften the water to reduce scale formation,
filter out suspended materials and add a corrosionfilter out suspended materials and add a corrosion

inhibiting chemical to the coolant which provides ainhibiting chemical to the coolant which provides aprotective film on the water passages.protective film on the water passages.

CAUTION:CAUTION:  Coolant containing anti-leak Coolant containing anti-leak
additives must not be used with the coolantadditives must not be used with the coolant
filter because it will clog the element.filter because it will clog the element.

COOLANTCOOLANT

FILTERFILTER

CUT-OFFCUT-OFF

VALVESVALVES

IllustrIllustration 5-1. ation 5-1. Coolant FiCoolant Filterlter

Radiator / Charge Air CoolerRadiator / Charge Air Cooler  (Illustration 5-4) (Illustration 5-4)..
The radiator is comprised of a deaeration tank,The radiator is comprised of a deaeration tank,
core, and a charge air ccore, and a charge air coolerooler. . The deaerationThe deaeration
tank functitank functions as a coolons as a coolant storage tant storage tank. ank. WhenWhen
adding coolant to the system, coolant should beadding coolant to the system, coolant should be
added to the deaeratiadded to the deaeration tank. on tank. Access tAccess to theo the
deaeration tank is supplied through a 7 psi radia-deaeration tank is supplied through a 7 psi radia-
tor cap located on the left side of the radiator,tor cap located on the left side of the radiator,
above the radiatabove the radiator sight glor sight glasses. asses. The radiatorThe radiator
coolant level is to be maintained by the coolantcoolant level is to be maintained by the coolant
sight glasses below the 7 psi radiator cap.sight glasses below the 7 psi radiator cap.

The radiator is forThe radiator is force-air-ce-air-cooled. cooled. Access to theAccess to the
core is supplied through a 15 psi radiator capcore is supplied through a 15 psi radiator cap
located on the right slocated on the right side of the radiatoride of the radiator. . When theWhen the
cooling system has been completely drained, thecooling system has been completely drained, the
15 psi radiator cap neck will allow a quicker, more15 psi radiator cap neck will allow a quicker, more
efficient method of refilling the cooling system.efficient method of refilling the cooling system.

Charge Air CoolerCharge Air Cooler   (Illustration 5-4) (Illustration 5-4)..   The QSM11  The QSM11
engine is equipped with a trubocharger. Theengine is equipped with a trubocharger. The
turbocharger is driven by the exhaust from theturbocharger is driven by the exhaust from the
engine. The exhaust turbine of the turbocharger isengine. The exhaust turbine of the turbocharger is
coupled to the incoupled to the intake turbitake turbine. ne. The exhaust tThe exhaust turbineurbine
drives the intake turbine. The intake turbine com-drives the intake turbine. The intake turbine com-
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presses the intakpresses the intake aire air. . The act of compressThe act of compressing theing the
intake air generates heat and causes the air mole-intake air generates heat and causes the air mole-
cules to cules to expand. Texpand. To o increasincrease e combusticombustion on efficefficien-ien-
cy, a charge air cooler is integrated into the radia-cy, a charge air cooler is integrated into the radia-
tortor. . The charge air cooler is an air to air coolerThe charge air cooler is an air to air cooler..
By reducing the temperature of the intake airBy reducing the temperature of the intake air
before it enters the piston chamber, the airbefore it enters the piston chamber, the air
becomes denser (the air molcules get smaller).becomes denser (the air molcules get smaller).
The denser the air, the more oxygen that will beThe denser the air, the more oxygen that will be
present in the piston chamber during combustion.present in the piston chamber during combustion.
The more oxygen in the chamber, the hotter theThe more oxygen in the chamber, the hotter the
combustcombustion cycle becomesion cycle becomes. . This resulThis results in a morets in a more
complete burning of the fuel, emitting fewer pollu-complete burning of the fuel, emitting fewer pollu-
tants. tants. This incrThis increase in combustion efficease in combustion efficiency alsoiency also
creates lower engine operating temperatures,creates lower engine operating temperatures,
which pro-long the life of the engine and it’s com-which pro-long the life of the engine and it’s com-
ponents.ponents.

CheckinChecking g The Coolant LevelThe Coolant Level  (Illustration 5-2) (Illustration 5-2)..
The coolant level should be checked daily with theThe coolant level should be checked daily with the
engine cool. engine cool. The coolant levThe coolant level is full wel is full when thehen the

coolant is visible at the center of the upper coolantcoolant is visible at the center of the upper coolantsight glass on the radiatorsight glass on the radiator. . If the coolant level isIf the coolant level is
visible at the lower coolant sight glass, add cool-visible at the lower coolant sight glass, add cool-
ant until the coolant level is visible at the center of ant until the coolant level is visible at the center of 
the upper coolant sight glass on the radiator.the upper coolant sight glass on the radiator.

Cooling Requirements.Cooling Requirements.  The following require- The following require-
ments must be followed for trouble-free operationments must be followed for trouble-free operation
of the cooling system.of the cooling system.

1. 1. Always Always use a use a properly properly corrosicorrosion inhibion inhibitedted
coolant.coolant.

2. 2. Maintain Maintain prescrprescribed iibed inhibitor nhibitor strength.strength.

3. 3. Use low Use low silicsilicate antifrate antifreeze witeeze with an ethylh an ethyleneene
glycol base.glycol base.

4. 4. Always Always follow follow the manthe manufacturer’s ufacturer’s recommrecommen-en-
dations on inhidations on inhibitor usage and handlbitor usage and handling. ing. ReferRefer
to the engine operation and maintenanceto the engine operation and maintenance
manual for coolant requirements.manual for coolant requirements.

5. 5. Do NDo Not usot use soe solublluble oie oil!l!

6. 6. SealeSealer type antr type antifrifreeze sheeze should Noould Not be used.t be used.

Changing the Coolant Filter.Changing the Coolant Filter.  Refer to the engine Refer to the engine
operation and maintenance manual for the coolantoperation and maintenance manual for the coolant
filter chfilter change interval. ange interval. Perform the follPerform the following proce-owing proce-
dures to replace the coolant filter.dures to replace the coolant filter.

WARNING:WARNING: Shut down the engine and Shut down the engine and
allow the engine to cool before changing theallow the engine to cool before changing the

coolant filter.coolant filter.

CAUTIONS:CAUTIONS:
SS    Dispose of coolanDispose of coolant filter in accordance witht filter in accordance with

federal and federal and local regulationlocal regulations.s.

SS  Do not use a strap wrench to tighten the Do not use a strap wrench to tighten the

coolant filtercoolant filter. . MechaniMechanical over-tightcal over-tighteningeningmay distort the threads or damage the filtermay distort the threads or damage the filter
gasket.gasket.

1. 1. Close botClose both cut-ofh cut-off valvf valves (Iles (Illustratlustration 5-1).ion 5-1).

2. 2. RemRemove the cove the coolanoolant filt filterter. . It maIt may be possy be possibliblee
to unscrew the coolant filter by hand; however,to unscrew the coolant filter by hand; however,
a band type filter wrench may be used if nec-a band type filter wrench may be used if nec-
essary.essary.

3. 3. CleClean the gaskan the gasket suret surface of thface of the filte filter baseer base..

4. 4. Apply a ligApply a light filht film of lubrim of lubricaticating oil to the gaskeng oil to the gaskett
sealing surface of the new coolant filter.sealing surface of the new coolant filter.

5. 5. ScrScrew the new coew the new coolant folant filtilter onto ther onto the filte filterer
base until the gasket comes in contact with thebase until the gasket comes in contact with the

filter base and then tighten filter 1/2 to 3/4 turnfilter base and then tighten filter 1/2 to 3/4 turn
by hand only.by hand only.

6. 6. Open tOpen the cuthe cut-of-off vaf valveslves..

7. 7. StarStart up engint up engine and chece and check for lk for leaks at teaks at thehe
coolant filter base.coolant filter base.

DrainDraining / ing / FlushiFlushing The ng The CooliCooling System.ng System.    TheThe
cooling system should be drained and flushedcooling system should be drained and flushed
every 2 years or 6000 hours, whichever comesevery 2 years or 6000 hours, whichever comes
firstfirst. . The cooling syThe cooling system is drstem is drained by openingained by opening
the drain cock on the bottom of the radiator.the drain cock on the bottom of the radiator.
Removal of the 15 psi radiator cap will allow air toRemoval of the 15 psi radiator cap will allow air to
enter the cooling passages, decreasing drain timeenter the cooling passages, decreasing drain time
and ensuring that the coolant drains completelyand ensuring that the coolant drains completely
from the syfrom the system. stem. Leave the drain cock open untiLeave the drain cock open untill
all coolant has been allowed to drain from the sys-all coolant has been allowed to drain from the sys-
tem.tem.

WARNINGS:WARNINGS:
SS    Shut down the engine and allow the engineShut down the engine and allow the engine

to cool before opening the radiator cap andto cool before opening the radiator cap and
the drain cock to drain the cooling system.the drain cock to drain the cooling system.

SS    CoolanCoolant should only be added to the coolingt should only be added to the cooling
system when the engine has been shut downsystem when the engine has been shut down
and alloweand allowed to coold to cool. . FailurFailure to do so maye to do so may
result in personal injury from heated coolantresult in personal injury from heated coolant
spray.spray.

SS    Dispose of coolanDispose of coolant in accordance witht in accordance with

federal and federal and local regulationlocal regulations.s.
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CAUTION:CAUTION:  When freezing weather is When freezing weather is
expected, any cooling system not adequatelyexpected, any cooling system not adequately
protectprotected ed by antifreeze should be by antifreeze should be draineddrained..

Filling The Cooling System.Filling The Cooling System.  Before starting the Before starting the
engine, close the drain cock of the radiator and fillengine, close the drain cock of the radiator and fill
the cooling systhe cooling system. tem. Remove the 15 psi rRemove the 15 psi radiatoradiator
cap and fill the core of tcap and fill the core of the radiatorhe radiator. . Remove theRemove the
7 psi cap and fill the deaeration tank to the upper7 psi cap and fill the deaeration tank to the upper
sight glasssight glass. . Start the engine to remStart the engine to remove air fromove air from
the coolant. the coolant. Recheck tRecheck the coolant level at the coolant level at the sighthe sight
glasses and add coolant as required to obtain theglasses and add coolant as required to obtain the
proper level.proper level.

WARNING:WARNING: Coolant should only be added Coolant should only be added
to the cooling system when the engine hasto the cooling system when the engine has
been shut dobeen shut down and allowed to cown and allowed to cool. ol. FailurFailuree
to do so may result in personal injury fromto do so may result in personal injury from
heated coolant spray.heated coolant spray.

CAUTION:CAUTION:  The 15 psi radiator cap is a The 15 psi radiator cap is a
sealing cap. sealing cap. Be sure it is inBe sure it is installed securstalled securelyely
after the coolant has been added.after the coolant has been added.

Coolant Temperature.Coolant Temperature.  When the engine warms When the engine warms
up, the indicator for the coolant temperatureup, the indicator for the coolant temperature

gauge should be in the green temperature areagauge should be in the green temperature area
(180(180__F - 210F - 210__F). F). The thermosThe thermostat will tat will start to openstart to open
at approximately 180at approximately 180__F and fully open when theF and fully open when the
coolant temperature coolant temperature reaches approximatelyreaches approximately
201201__FF..

General InformationGeneral Information

CCoooollaannt  t  CCaappaacciitty  y  117  7  GGaalllloonnss

Inspection.Inspection.  Components of the cooling system Components of the cooling system
should be checked periodically to keep the engineshould be checked periodically to keep the engine
operating at peak efficoperating at peak efficiencyiency. . The radiator shoulThe radiator shouldd
be inspected externally for excessive dirt or oilbe inspected externally for excessive dirt or oil
buildup. buildup. The radiator The radiator should be clshould be cleaned external-eaned external-
ly as conditily as conditions warraons warrant. nt. The cooling sysThe cooling systemtem
hoses should be inspected and any hose that ishoses should be inspected and any hose that is
abnormally hard or soft should be replaced imme-abnormally hard or soft should be replaced imme-
diatelydiately. . Check the hose clamps to makCheck the hose clamps to make sure theye sure they
are tight. are tight. All exterAll external leaks shoulnal leaks should be correctedd be corrected
as soon as detectas soon as detected. ed. The shroThe shroud should be tightud should be tight

against the radiator core to prevent recirculation of against the radiator core to prevent recirculation of 
air which may lower cooliair which may lower cooling efficiencng efficiencyy. . Check theCheck the
fan belts for proper tension.fan belts for proper tension.

Drive Belt Tension.Drive Belt Tension.  The proper tension should The proper tension should
be maintained obe maintained on all drivn all drive belts. e belts. Refer toRefer to Drive Drive
Belt TensionBelt Tension in in  Section 1 Section 1  for the proper tension for the proper tension
values.values.

15 PSI15 PSI
PRESSUREPRESSURE

CAPCAP

MAKE-UPMAKE-UP
LINELINE    FULL FULL LEVELLEVEL

SIGHT GLASSSIGHT GLASS

 ADD LEVEL ADD LEVEL
SIGHT GLASSSIGHT GLASS

7 PSI7 PSI
PRESSUREPRESSURE

CAPCAP

DEAERATIONDEAERATION

COOLANTCOOLANT
LEVELLEVEL

SENSORSENSOR

IllustrIllustration 5-2. ation 5-2. CheckiChecking The Coolant Levelng The Coolant Level
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RADIATOR / CHARGERADIATOR / CHARGE

 AIR  AIR COOLERCOOLER

FANFAN
PLATEPLATE

SHROUDSHROUD

WET DISC BRAKESWET DISC BRAKES
OIL COOLEROIL COOLER

TRANSMISSIONTRANSMISSION
OIL COOLEROIL COOLER

7 PSI PRESSURE CAP7 PSI PRESSURE CAP

15 PSI PRESSURE CAP15 PSI PRESSURE CAP

FUELFUEL
COOLERCOOLER

IllustIllustration 5-3. ration 5-3. Cooling ComponeCooling Components Identificnts Identificationation

CHARGE AIRCHARGE AIR
COOLERCOOLER

RADIATORRADIATOR

IllustIllustration 5-4. ration 5-4. Radiator / CRadiator / Charge Air Coolharge Air Coolerer
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IllustIllustration 5-5. ration 5-5. CooliCooling System Circung System Circuitit

COOLANT FLOWCOOLANT FLOW

MAIN FLOW, THERMOSTAT OPENMAIN FLOW, THERMOSTAT OPEN
DEAERATION REMOVES UNWANTED AIR FROM COOLING CIRCUITDEAERATION REMOVES UNWANTED AIR FROM COOLING CIRCUIT
COOLANT FILTER FLOWCOOLANT FILTER FLOW
MAKE UP FLOWMAKE UP FLOW

05-229005-2290

CUMMINS QSM11-C330CUMMINS QSM11-C330

ENGINEENGINE

RADIATORRADIATOR

LOWER RADIATORLOWER RADIATOR
HOSEHOSE

UPPER RADIATORUPPER RADIATOR
HOSEHOSE

COOLANTCOOLANT
FILTERFILTER

MAKE-UPMAKE-UP
LINELINE

DEAERATION LINEDEAERATION LINE
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Section 6Section 6

Electrical SystemElectrical System

Introduction.Introduction.  This machine incorporates a This machine incorporates a
12-volt DC el12-volt DC electricaectrical system. l system. Optional equipmOptional equipmentent
selected by the customer will determine the elec-selected by the customer will determine the elec-
trical equipment to be installed in addition to thetrical equipment to be installed in addition to the
standard standard electrielectrical cal systemsystem..

Major Components.Major Components.  The 12 volt DC electrical The 12 volt DC electricalsystem consists of two batteries, battery chargingsystem consists of two batteries, battery charging
alternator, voltage regulator, starter switch, starteralternator, voltage regulator, starter switch, starter
and starter soland starter solenoid. enoid. The remainder The remainder of the electriof the electri--
cal system consists of lights and / or gauges,cal system consists of lights and / or gauges,
switcswitches, circuit hes, circuit breakers and breakers and accessaccessory circuits.ory circuits.
The above items are included as standard equip-The above items are included as standard equip-
ment in the electricment in the electrical systemal system. . Refer to IllusRefer to Illustrationstrations
6-1 through 6-16 for location of components and6-1 through 6-16 for location of components and
wiring diagrams.wiring diagrams.

Batteries.Batteries.  This machine is equipped with two This machine is equipped with two
industriindustrial type, long lial type, long life batteriesfe batteries. . The batteriesThe batteries
are perishable and require servicing on a regularare perishable and require servicing on a regular
basis. basis. Batteries that aBatteries that are properly cre properly cared for can beared for can be
expected to give loexpected to give long trouble-frng trouble-free servicee service. e. Per-Per-

form the following procedures to maintain the bat-form the following procedures to maintain the bat-
teries in a serviceable condition.teries in a serviceable condition.

WARNINGS:WARNINGS:
SS  Under no circumstances allow any sparks or Under no circumstances allow any sparks or

open flamopen flames around bates around batteries. teries. No smokinNo smoking.g.
Batteries produce a highly flammable gasBatteries produce a highly flammable gas
which could lead to battery explosion ifwhich could lead to battery explosion if
ignited.ignited.

SS  Never check the battery by placing a metal Never check the battery by placing a metal
object across the battery posts.object across the battery posts.

CAUTION:CAUTION:  Overfilling cells of the battery Overfilling cells of the battery

can cause poor performance or early failure.can cause poor performance or early failure.

1. 1. The batterThe battery’s y’s electrolelectrolyte leyte level svel should behould be
checked monthly or every 250 hours, whichev-checked monthly or every 250 hours, whichev-
er comes firser comes first. t. Add distillAdd distilled water if necessared water if necessaryy
to bring the electrolyte level to 3/8 inch aboveto bring the electrolyte level to 3/8 inch above
the separator the separator plates. plates. Do not overDo not overfill.fill.

2. 2. Keep the top of thKeep the top of the battere batteryy, term, terminalinals ands and
cable clamps ccable clamps clean. lean. When necessarWhen necessaryy, wash, wash
them with a solution of baking soda and water,them with a solution of baking soda and water,
and rinse with clean water.and rinse with clean water.

CAUTION:CAUTION:  Do not allow the soda and Do not allow the soda and
water solution to enter the battery cells.water solution to enter the battery cells.

3. 3. InspInspect the cect the cablesables, clam, clamps and hold dowps and hold downn
bracket rbracket regularlyegularly. . Replace any damReplace any damagedaged

parts. parts. Clean and re-Clean and re-apply a liapply a light coating of ght coating of 
grease to the terminals and cable clampsgrease to the terminals and cable clamps
when necessary.when necessary.

 NOTE: NOTE:  A number of devices and applications are A number of devices and applications are
 available  available on on the the commercial commercial market market to to deter deter corro-corro-
 sion  sion on on battery battery terminal terminal connections.connections.

4. 4. Check tCheck the electrhe electrical sical system ystem if the batif the batterytery
becomes discharged repeatedly.becomes discharged repeatedly.

5. 5. If the batIf the battery itery indicator ndicator illumiilluminates, the nates, the alterna-alterna-
tor or alternator circuit is defective.tor or alternator circuit is defective.

 NOTE: NOTE:  If the truck is to be inoperative or idle for  If the truck is to be inoperative or idle for 
 more  more than than 30 30 days, days, remove remove the the battery. battery. The The bat-bat-
tery shtery should be storeould be stored in d in a cool, dry placa cool, dry place. e. TheThe
electrolyte level should be checked regularly and electrolyte level should be checked regularly and 
the battery kept fully charged.the battery kept fully charged.

Booster Battery Connection Procedure.Booster Battery Connection Procedure.   Acci-  Acci-
dentally reversing the battery connections must bedentally reversing the battery connections must be
avoided. avoided. If a booster batterIf a booster battery is to be used, firy is to be used, firstst
connect the positive (+) terminal of booster batteryconnect the positive (+) terminal of booster battery
to the positive (+) terminal of discharged batteryto the positive (+) terminal of discharged battery
and then connect the negative (-) terminal of and then connect the negative (-) terminal of 
booster battery to engine or body ground (-)booster battery to engine or body ground (-)
(Refer to the decal below)(Refer to the decal below). . Never crNever cross polaritoss polarity of y of 
the battery termthe battery terminals. inals. DiscDisconnect cables ionnect cables in then the
exact reverse order from above.exact reverse order from above.

SMOKING, FLAMES, ARCS, OR SPARKS MAY RESULT IN BATTERY EXPLOSION.SMOKING, FLAMES, ARCS, OR SPARKS MAY RESULT IN BATTERY EXPLOSION.

KEEP METAL TOOLS KEEP METAL TOOLS AWAAWAY FROM Y FROM BATTERBATTERY TERMINALS.Y TERMINALS.

BATTERY CONTAINS SULFURIC ACID WHICH WILL BURN SKIN ON CONTACT;BATTERY CONTAINS SULFURIC ACID WHICH WILL BURN SKIN ON CONTACT;
WEAR RUBBER GLOVES AND EYE PROTECTION WHEN WORKING WITH BATTERY.WEAR RUBBER GLOVES AND EYE PROTECTION WHEN WORKING WITH BATTERY.

FLUSH WITH WATER AND SEEK MEDICAL ATTENTION IN CASE OF CONTACT.FLUSH WITH WATER AND SEEK MEDICAL ATTENTION IN CASE OF CONTACT.

WHEN JUMP WHEN JUMP STARTINGSTARTING::

DO NOT LEAN OVER BATTERY WHEN MAKING CONNECTION.DO NOT LEAN OVER BATTERY WHEN MAKING CONNECTION.

FIRST CONNECT POSITIVE (+) TERMINAL OF BOOSTER BATTERY TOFIRST CONNECT POSITIVE (+) TERMINAL OF BOOSTER BATTERY TO
POSITIVE (+) POSITIVE (+) TERMINAL OF TERMINAL OF DISCHARGED BATTERDISCHARGED BATTERY.Y.

THEN CONNECT NEGATIVE (-) TERMINAL OF BOOSTER BATTERY TO ENGINE ORTHEN CONNECT NEGATIVE (-) TERMINAL OF BOOSTER BATTERY TO ENGINE OR
BODY GROUND (-)BODY GROUND (-). . NEVER CROSS POLARITY OF TERMINANEVER CROSS POLARITY OF TERMINALS.LS.

DISCONNECT CABLES IN EXACT REVERSE ORDER.DISCONNECT CABLES IN EXACT REVERSE ORDER.

DANGERDANGER

3375 2453375 245

Alternator.Alternator.  The standard alternator for the Cum- The standard alternator for the Cum-
mins QSM11-C330 engine is a 100 amp alterna-mins QSM11-C330 engine is a 100 amp alterna-
tortor. . It should be expectIt should be expected to give long, troubled to give long, trouble-e-
free service; however, the diodes and transistorsfree service; however, the diodes and transistors

in the alternator circuit are very sensitive and canin the alternator circuit are very sensitive and can
be easily destrbe easily destroyed. oyed. The followThe following precautioning precautionss
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should be observed when working on or aroundshould be observed when working on or around
the alternator.the alternator.

 Avoid  Avoid grounding grounding the the output output wires wires or or the the field field wireswires
between the alterbetween the alternator and the regulatornator and the regulator. . NeverNever
run an alternator on an open circuit.run an alternator on an open circuit.

Grounding an alternator’s output wires or termi-Grounding an alternator’s output wires or termi-
nals, which are always hot regardless of whethernals, which are always hot regardless of whether
or not the engine is running or accidentally revers-or not the engine is running or accidentally revers-
ing of the battery polarity, will destroy the diodes.ing of the battery polarity, will destroy the diodes.
Grounding the field circuit will also result in theGrounding the field circuit will also result in the
destructdestruction of the diodesion of the diodes. . Some voltSome voltage regula-age regula-
tors provide protection against some of these cir-tors provide protection against some of these cir-
cumstanccumstances; however, it es; however, it is recommended thatis recommended that
extreme caution be used.extreme caution be used.

Never disconnect the battery while the alternatorNever disconnect the battery while the alternator
is in operatiis in operation. on. DiscDisconnecting the batteronnecting the battery willy will
result in damage to the diodes, caused by theresult in damage to the diodes, caused by the
momentary high voltage and current induced bymomentary high voltage and current induced by
the instantaneous collapse of the magnetic fieldthe instantaneous collapse of the magnetic field

surrounding the field windings.surrounding the field windings.

CAUTION:CAUTION:  Accidentally reversing the Accidentally reversing the
battery polarity will destroy the diodes of thebattery polarity will destroy the diodes of the
alternator circuit.alternator circuit.

 NOTE: NOTE:  It is normal for the alternator light to stay  It is normal for the alternator light to stay 
on when the engion when the engine is starne is started. ted. Once the engiOnce the engine isne is

 accelerated,  accelerated, the the light light should should go go out.out.

06-2306-2366 66 SHTSHT. 01. 01

IllustIllustration 6ration 6-1. -1. Dash PaneDash Panell
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IllustIllustration 6-2. ration 6-2. Dash CirDash Circuit Breakercuit Breakerss
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CB11CB11 (20 amp) REAR CAB LIGHTS (20 amp) REAR CAB LIGHTS

CB12CB12 (20 amp) FRONT CAB LIGHTS (20 amp) FRONT CAB LIGHTS

 AUX.  AUX. LIGHTSLIGHTS

CB13CB13 (15 amp) DOME LIGHT, CAB FANS (15 amp) DOME LIGHT, CAB FANS

CB14CB14  (15 amp) AIR SEAT, AUTOSHIFT (15 amp) AIR SEAT, AUTOSHIFT

CB15CB15 (15 amp) BACK ALARM, ENABLE (15 amp) BACK ALARM, ENABLE
RELAY, STROBE, HORN RELAYRELAY, STROBE, HORN RELAY

CB16CB16 (38 amp) AIR CONDITIONER /  (38 amp) AIR CONDITIONER / HEATER UNITHEATER UNIT

 AUX.  AUX. LIGHTSLIGHTS

IllustIllustration 6-3. ration 6-3. Cab Rear Panel CircCab Rear Panel Circuit Breakersuit Breakers
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Component Component TTroubleshootingroubleshooting

Alternator.Alternator.  The alternator provides 13.8 - 14.4 The alternator provides 13.8 - 14.4
VDC at 100 amps of power for the electrical sys-VDC at 100 amps of power for the electrical sys-
tem and trickle charges the battery when thetem and trickle charges the battery when the
engine is being opeengine is being operated. rated. When the alterWhen the alternator isnator is

started, it will output 6 VDC to a relay (K3), ener-started, it will output 6 VDC to a relay (K3), ener-
gizing the relay and taking away the ground fromgizing the relay and taking away the ground from
the Battery light (DS3the Battery light (DS3,, Illustration 6-16) on the Illustration 6-16) on the
instruminstrument ent panel.panel.

The most effective way to troubleshoot an alterna-The most effective way to troubleshoot an alterna-
tor is with an ammeter on the output of the alter-tor is with an ammeter on the output of the alter-
natornator. . Another good check iAnother good check is with a volts with a voltmetermeter
across the battacross the batteryery. . With the engine operWith the engine operating at aating at a
moderate speed, the voltmeter reading shouldmoderate speed, the voltmeter reading should
never exceed 1never exceed 15.5 VDC. 5.5 VDC. If reading exIf reading exceeds 15.5ceeds 15.5
VDC, the alternator is defective and requiresVDC, the alternator is defective and requires
replacing. replacing. Should the alShould the alternator ternator output dropoutput drop
below 12 VDC, the alternator is defective andbelow 12 VDC, the alternator is defective and
requires requires replacireplacing.ng.

Perform the following procedures below for abnor-Perform the following procedures below for abnor-mal charging system operation.mal charging system operation.

1. 1. Insure Insure that the that the undercharged undercharged condition condition (below(below
12 VDC) has not been caused by accessories12 VDC) has not been caused by accessories
having been left on for extended periods of having been left on for extended periods of 
time.time.

2. 2. ChecCheck the drivk the drive belt for prope belt for proper tenser tension (reion (refer tofer to
Alternator Drive Belt TensionAlternator Drive Belt Tension  in in  Section 1 Section 1).).

3. 3. EnsurEnsure that bate that battery itery is good and cs good and capablapable of e of 
holding a charge.holding a charge.

4. 4. InspInspect tect the wihe wiring ring for defor defectfects. s. ChecCheck all k all con-con-
nections for tightness and cleanliness, includ-nections for tightness and cleanliness, includ-
ing the slip connectors at the alternator anding the slip connectors at the alternator and

connections at connections at the the batterybattery..
5. 5. WitWith the ignih the ignition swtion switcitch on and all wirh on and all wiring haring har--

ness leads connected, connect a voltmeterness leads connected, connect a voltmeter
from:from:

a. a. alternator alternator “BA“BAT” teT” terminal rminal to groundto ground

b. b. altealternatrnator #1 teor #1 termrminal tinal to grouo groundnd

c. c. altealternatrnator #2 teor #2 termrminal inal to groto groundund

 An  An infinity infinity reading reading indicates indicates an an open open circuitcircuit
between the voltmeter connection and bat-between the voltmeter connection and bat-
terytery. . Repair iRepair if requiref required.d.

6. 6. With alWith all accesl accessories sories turned ofturned off, connecf, connect a voltt a volt--
meter acrmeter across the batteryoss the battery. . Operate engine atOperate engine at

modemoderate sperate speed. ed. If voltIf voltage is 15.5 VDC orage is 15.5 VDC orhigher, replace the alternator.higher, replace the alternator.

Circuit Breakers.Circuit Breakers.  Circuit breakers are employed Circuit breakers are employed
in the electrical system and act similar to fuses,in the electrical system and act similar to fuses,
protecting the electrical circuits and valuable com-protecting the electrical circuits and valuable com-
ponents from overloads which could damageponents from overloads which could damage
them. them. Perform tPerform the followihe following troubleshooting troubleshooting pro-ng pro-

cedures to troubleshoot a circuit breaker.cedures to troubleshoot a circuit breaker.
1. 1. TurTurn the ignitn the ignition key ion key to the “to the “Ignition” Ignition” position.position.

2. 2. If the cirIf the circuit breakcuit breaker is trer is tripped, reset ipped, reset the circthe circuituit
breaker.breaker.

3. 3. If the cIf the circuit ircuit breaker breaker immediimmediately rately retrips,etrips,
remove all wires from the output side (loadremove all wires from the output side (load
side) of the circuit breaker.side) of the circuit breaker.

4. 4. ResReset the ciet the circurcuit breait breakerker. . If the ciIf the circurcuit breit breakeraker
retrips, the circuit breaker is bad and must beretrips, the circuit breaker is bad and must be
replaced.replaced.

5. 5. If the cirIf the circuicuit breakt breaker mainer maintaitains a set state, onns a set state, onee
of the output circof the output circuits is suits is shorted. horted. ReconnectReconnect
the wires one by one to the output side (loadthe wires one by one to the output side (load

side) until the cirside) until the circuit breaker trcuit breaker trips. ips. TrTrouble-ouble-shoot the circuit of the wire, that tripped theshoot the circuit of the wire, that tripped the
circucircuit breaker, for it breaker, for a a short.short.

6. 6. IsolIsolate and remoate and remove the shorve the short from tht from the circe circuit.uit.

Automatic 90 amp Circuit BreakerAutomatic 90 amp Circuit Breaker (Illustration (Illustration
1-5)1-5)..  The automatic circuit breaker (CB1) is The automatic circuit breaker (CB1) is
located on the right slocated on the right side of engine. ide of engine. It will autIt will automat-omat-
ically rically reset itself if ieset itself if it trips. t trips. If the circuiIf the circuit breakert breaker
cannot maintain a set state, perform the followingcannot maintain a set state, perform the following
troubleshooting procedures to troubleshoot thetroubleshooting procedures to troubleshoot the
automatic circuit breaker.automatic circuit breaker.

1. 1. TTurn the igurn the ignitinition key to the Ofon key to the Off posif positiontion..

2. 2. RemRemove all wove all wireires from ts from the output she output side (lide (loadoad

side) of the circuit breaker.side) of the circuit breaker.
3. 3. TurTurn the ignitn the ignition key ion key to the “to the “Ignition” Ignition” position.position.

If the circuit breaker retrips, the circuit breakerIf the circuit breaker retrips, the circuit breaker
is bad and must be replaced.is bad and must be replaced.

4. 4. If the cirIf the circuicuit breakt breaker mainer maintaitains a set state, onns a set state, onee
of the output circof the output circuits is suits is shorted. horted. ReconnectReconnect
the wires one by one to the output side (loadthe wires one by one to the output side (load
side) until the cirside) until the circuit breaker trcuit breaker trips. ips. TrTrouble-ouble-
shoot the circuit of the wire, that tripped theshoot the circuit of the wire, that tripped the
circucircuit breaker, for it breaker, for a a short.short.

5. 5. IsolIsolate and remoate and remove the shorve the short from tht from the circe circuit.uit.

Single-Single-Pole, Single-ThPole, Single-Throw 30 row 30 amp Relaysamp Relays
(Illustration 6-4)(Illustration 6-4)..  A relay is nothing more than an A relay is nothing more than an
electrielectrically contrcally controlled switcolled switch. h. Relays are alwaysRelays are always
shown on electrical circuits in a de-energizedshown on electrical circuits in a de-energized
state. state. The internal sThe internal switch, cwitch, common at pin 30,ommon at pin 30,

https://www.forkliftpdfmanuals.com/



6-56-5THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)

  

toggles between pins 87A (when de-energized)toggles between pins 87A (when de-energized)
and 87 (when enerand 87 (when energizgized). ed). Pins 86 and 85 of thePins 86 and 85 of the
relay wilrelay will energize the coil of the relayl energize the coil of the relay. . Pin 85, inPin 85, in
all cases, is always the ground side and pin 86, inall cases, is always the ground side and pin 86, in
all casesall cases, is alway, is always the hot side. s the hot side. Either signEither signal canal can

be sent to the relay to energibe sent to the relay to energize it. ze it. EnsuEnsure that pinre that pin85 is properly grounded, when required, and / or85 is properly grounded, when required, and / or
that 12 VDC is present at pin 86 when it isthat 12 VDC is present at pin 86 when it is
required.required.

When the relay is de-energized, the internalWhen the relay is de-energized, the internal
switch connects pins 30 and 87A completing theswitch connects pins 30 and 87A completing the
circcircuit of the two pins. uit of the two pins. When the relay iWhen the relay is ener-s ener-
gized, the coil shifts the switch, connecting pinsgized, the coil shifts the switch, connecting pins
30 and 87 completing the circuit of the two pins.30 and 87 completing the circuit of the two pins.

The most effective way to troubleshoot the relay isThe most effective way to troubleshoot the relay is
with an ohmmeterwith an ohmmeter. . This can be accomplThis can be accomplished byished by
removing the female spade connectors from pinsremoving the female spade connectors from pins
30, 87, and 87A. 30, 87, and 87A. In a In a de-ende-energiergized statzed state, ensure, ensuree
that pins 30 and 87A have continuity betweenthat pins 30 and 87A have continuity between
them. them. With an ohmmeterWith an ohmmeter, check the resis, check the resistancetance
betwbetween pins 30 and 87a. een pins 30 and 87a. The ohmmThe ohmmeter shoeter shoulduld
indiindicate a readicate a reading of 0 ng of 0 - 40 ohms. - 40 ohms. EnergEnergize theize the
relay and check the resistance between pins 30relay and check the resistance between pins 30
and 87. and 87. The ohmmThe ohmmeter should ieter should indicate a readindicate a readingng
of 0 - 40 of 0 - 40 ohmsohms. . If thesIf these two chece two checks are good, thks are good, thee
relrelay is good. ay is good. If one of these cheIf one of these checks facks fails and 12ils and 12

Normally ClosedNormally Closed
Contact (when relayContact (when relay
is de-energized)is de-energized)

Normally OpenNormally Open
Contact (when relayContact (when relay
is de-energized)is de-energized)

CommonCommon
ContactContact

IllusIllustration 6-4. tration 6-4. SPSP, ST 30 amp Relay, ST 30 amp Relay

VDC required at pin 86 was or was not present, orVDC required at pin 86 was or was not present, or
ground signal at pin 85 was or was not present,ground signal at pin 85 was or was not present,
dependant on the desired state of relay (ener-dependant on the desired state of relay (ener-
gized or de-energized), the relay is bad and mustgized or de-energized), the relay is bad and must
be replaced.be replaced.

Single-Single-Pole, Single-ThPole, Single-Throw 10 row 10 amp Relays amp Relays withwith
L.E.D.sL.E.D.s (Illustrati (Illustration on 6-5)6-5)..  A relay is nothing more A relay is nothing more
than an electricalthan an electrically controlly controlled switcled switch. h. Relays arRelays aree
always shown on electrical circuits in a de-ener-always shown on electrical circuits in a de-ener-
gized state. gized state. The positiThe positive side of the relay cve side of the relay coil isoil is
pin 14 while the negative side of the coil is pin 13.pin 14 while the negative side of the coil is pin 13.
Either signal, 12 VDC or ground (or both), can beEither signal, 12 VDC or ground (or both), can be
sent to the relay coil to energize the relay.sent to the relay coil to energize the relay.

When the relay is de-energized, the internalWhen the relay is de-energized, the internal
switch connects pins 9 and 1 completing the cir-switch connects pins 9 and 1 completing the cir-
cuit of the two picuit of the two pins. ns. When the relay iWhen the relay is energized,s energized,
the coil shifts the switch, connecting pins 9 and 5the coil shifts the switch, connecting pins 9 and 5
completing the circuit of the two pins.completing the circuit of the two pins.

When the L.E.D. is illuminated, the coil of the relayWhen the L.E.D. is illuminated, the coil of the relay

is energizis energized. ed. This does not indiThis does not indicate that the con-cate that the con-tact points of the internal switches are functioningtact points of the internal switches are functioning
properlyproperly. . Do not rely on the L.E.DDo not rely on the L.E.D. to give the full. to give the full
operational status of the relay.operational status of the relay.

The most effective way to troubleshoot this typeThe most effective way to troubleshoot this type
relay is wirelay is with an ohmmeterth an ohmmeter. . This can be accom-This can be accom-
plished by removing the wires at relay socket ter-plished by removing the wires at relay socket ter-
minminals 9, 5, and 1. als 9, 5, and 1. In a de-enerIn a de-energizegized state, en-d state, en-
sure that terminals 9 and 1 have continuitysure that terminals 9 and 1 have continuity
between them. between them. With an ohmmWith an ohmmetereter, check the re-, check the re-
sistancsistance between termie between terminals 9 and 1. nals 9 and 1. The ohmme-The ohmme-
ter shoter should indiuld indicate a readicate a reading of 0 ng of 0 - 40 ohms. - 40 ohms. En-En-
ergize the relay and check the resistance betweenergize the relay and check the resistance between
termiterminals 9 and 5. nals 9 and 5. The ohmmeter sThe ohmmeter should indicatehould indicate
a readina reading of 0 g of 0 - 40 ohms. - 40 ohms. If thesIf these two chece two checks areks are

good, the regood, the relay is goolay is good. d. If one of these checIf one of these checksks
fails and 12 VDC required at terminal 14 was orfails and 12 VDC required at terminal 14 was or
was not present, or ground signal at terminal 13was not present, or ground signal at terminal 13
was or was not present, dependant on the desiredwas or was not present, dependant on the desired
state of relay (energized or de-energized), thestate of relay (energized or de-energized), the
relay is bad and must be replaced.relay is bad and must be replaced.

Double-Pole, Double-Throw 10 amp RelaysDouble-Pole, Double-Throw 10 amp Relays
with L.E.D.swith L.E.D.s  (Illustration 6-6) (Illustration 6-6)..  A relay is nothing A relay is nothing
more than an electricmore than an electrically contrally controlled switolled switch. ch. RelaysRelays
are always shown on electrical circuits in a de-en-are always shown on electrical circuits in a de-en-
ergized stergized state. ate. The positiThe positive side of the relay cve side of the relay coil isoil is
pin 14 while the negative side of the coil is pin 13.pin 14 while the negative side of the coil is pin 13.
Either signal, 12 VDC or ground (or both), can beEither signal, 12 VDC or ground (or both), can be
sent to the relay coil to energize the relay.sent to the relay coil to energize the relay.

When the relay is de-energized, the internalWhen the relay is de-energized, the internalswitch connects pins (9 and 1) and pins (12 andswitch connects pins (9 and 1) and pins (12 and
4) completing the circuit of both sets of pins.4) completing the circuit of both sets of pins.
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IllustIllustration 6-5. ration 6-5. SPSP, ST 10 amp Relay, ST 10 amp Relay

When the relay is energized, the coil shifts theWhen the relay is energized, the coil shifts the
switch, connecting pins (9 and 5) and pins (12 andswitch, connecting pins (9 and 5) and pins (12 and
8) completing the circuit of both sets of pins.8) completing the circuit of both sets of pins.

When the L.E.D. is illuminated, the coil of the relayWhen the L.E.D. is illuminated, the coil of the relay

is energizis energized. ed. This does not indiThis does not indicate that the con-cate that the con-tact points of the internal switches are functioningtact points of the internal switches are functioning
properlyproperly. . Do not rely on the L.E.DDo not rely on the L.E.D. to give the full. to give the full
operational status of the relay.operational status of the relay.

The most effective way to troubleshoot this typeThe most effective way to troubleshoot this type
relay is witrelay is with an ohmmeterh an ohmmeter. . This can be accom-This can be accom-
plished by removing the wires at relay socket ter-plished by removing the wires at relay socket ter-
minals (12, 8, and 4) and terminals (9, 5, and 1).minals (12, 8, and 4) and terminals (9, 5, and 1).
In a de-energized state, ensure that terminals (9In a de-energized state, ensure that terminals (9
and 1) and terminals (12 and 4) have continuityand 1) and terminals (12 and 4) have continuity
between them. between them. With an ohmmWith an ohmmetereter, check the, check the
resistance between terminals (9 and 1) and termi-resistance between terminals (9 and 1) and termi-
nals (12 and 4)nals (12 and 4). . The ohmmetThe ohmmeter should inder should indicate aicate a
readireading of 0 - ng of 0 - 40 ohms. 40 ohms. EnerEnergizgize the relay ande the relay and
check the resistance between terminals (9 and 5)check the resistance between terminals (9 and 5)

and terminaland terminals (12 and 8). s (12 and 8). The ohmmetThe ohmmeter shoulder should

indiindicatcate a e a readireading of 0 ng of 0 - 40 ohms. - 40 ohms. If thesIf these twoe two
checchecks are goodks are good, the relay is go, the relay is good. od. If one of If one of 
these checks fails and 12 VDC required at termi-these checks fails and 12 VDC required at termi-
nal 14 was or was not present, or ground signal atnal 14 was or was not present, or ground signal at
terminal 13 was or was not present, dependant onterminal 13 was or was not present, dependant on

the desired state of relay (energized or de-ener-the desired state of relay (energized or de-ener-gized), the relay is bad and must be replaced.gized), the relay is bad and must be replaced.
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IllusIllustration 6-6. tration 6-6. DPDP, DT 10 amp Relay, DT 10 amp Relay

Double-Pole, Double-Throw 15 amp RelaysDouble-Pole, Double-Throw 15 amp Relays
(Illustration 6-7)(Illustration 6-7)..  A relay is nothing more than an A relay is nothing more than an
electrielectrically contrcally controlled switcolled switch. h. Relays are alwaysRelays are always
shown on electrical circuits in a de-energizedshown on electrical circuits in a de-energized
state. state. The positivThe positive side of the relay coie side of the relay coil is pin 14l is pin 14
whiwhile the negativle the negative side of the coil is pin 13. e side of the coil is pin 13. EithEitherer
signal, 12 VDC or ground (or both), can be sent tosignal, 12 VDC or ground (or both), can be sent to
the relay coil to energize the relay.the relay coil to energize the relay.

When the relay is de-energized, the internalWhen the relay is de-energized, the internal

switch connects pins (9 and 1) and pins (12 andswitch connects pins (9 and 1) and pins (12 and
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4) completing the circuit of both sets of pins.4) completing the circuit of both sets of pins.
When the relay is energized, the coil shifts theWhen the relay is energized, the coil shifts the
switch, connecting pins (9 and 5) and pins (12 andswitch, connecting pins (9 and 5) and pins (12 and
8) completing the circuit of both sets of pins.8) completing the circuit of both sets of pins.

The most effective way to troubleshoot this typeThe most effective way to troubleshoot this type

relay is wirelay is with an ohmmeterth an ohmmeter. . This can be accom-This can be accom-
plished by removing the wires at relay socket ter-plished by removing the wires at relay socket ter-
minals (12, 8, and 4) and terminals (9, 5, and 1).minals (12, 8, and 4) and terminals (9, 5, and 1).
In a de-energized state, ensure that terminals (9In a de-energized state, ensure that terminals (9
and 1) and terminals (12 and 4) have continuityand 1) and terminals (12 and 4) have continuity
between them. between them. With an ohmmWith an ohmmetereter, check the, check the
resistance between terminals (9 and 1) and termi-resistance between terminals (9 and 1) and termi-
nals (1nals (12 and 2 and 4). 4). The ohmmThe ohmmeter shoueter should indicld indicate aate a
readreading of 0 - 40 ing of 0 - 40 ohmsohms. . EnerEnergize the regize the relay andlay and
check the resistance between terminals (9 and 5)check the resistance between terminals (9 and 5)
and termiand terminals (12 and 8)nals (12 and 8). . The ohmmetThe ohmmeter shoulder should
indiindicate a readicate a reading of 0 ng of 0 - 40 ohms. - 40 ohms. If thesIf these twoe two
checchecks are good, thks are good, the relay is gooe relay is good. d. If one of If one of 
these checks fails and 12 VDC required at ter-these checks fails and 12 VDC required at ter-
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IllustIllustration 6-7. ration 6-7. DPDP, DT 15 amp Relay, DT 15 amp Relay

minal 14 was or was not present, or ground signalminal 14 was or was not present, or ground signal
at terminal 13 was or was not present, dependantat terminal 13 was or was not present, dependant
on the desired state of relay (energized or de-en-on the desired state of relay (energized or de-en-
ergized), the relay is bad and must be replaced.ergized), the relay is bad and must be replaced.

Double-Pole, Double-Throw Latching RelaysDouble-Pole, Double-Throw Latching Relays

(Illustration 6-8)(Illustration 6-8)..  A relay is nothing more than an A relay is nothing more than an
electrielectrically contrcally controlled switcolled switch. h. This type of relay isThis type of relay is
showshown in a n in a resreset statet state. e. A latchiA latching relay has ang relay has a
power savipower saving feature. ng feature. It does not requirIt does not require the relaye the relay
coil to be energized at all times to maintain the setcoil to be energized at all times to maintain the set
state. state. The positiThe positive side of the relay cve side of the relay coil is pin 14oil is pin 14
while the negative side of the coil is pin 13 for thewhile the negative side of the coil is pin 13 for the
set state of the relset state of the relayay. . The internal rThe internal red flag of theed flag of the
relay will be visible in the small window, located atrelay will be visible in the small window, located at
the top of relay’s covthe top of relay’s coverer, indicating a set state. , indicating a set state. In aIn a
set state, pins (10 and 5) and pins (6 and 8) of theset state, pins (10 and 5) and pins (6 and 8) of the
relay will be closed and continuity exists betweenrelay will be closed and continuity exists between
each set of pins. each set of pins. In a reset state, tIn a reset state, the positive she positive sideide
of the relay coil is pin 12 while the negative side of of the relay coil is pin 12 while the negative side of 
the coithe coil is pin 9. l is pin 9. In a reset staIn a reset state, pinte, pins (10 and 1)s (10 and 1)

and pins (6 and 4) of the relay will be closed andand pins (6 and 4) of the relay will be closed and
continuitcontinuity exists by exists between each set of pinsetween each set of pins. . TheThe
internal red flag of the relay will not be visible ininternal red flag of the relay will not be visible in
the small window in the top of the relay’s cover,the small window in the top of the relay’s cover,
indicatiindicating a reset state. ng a reset state. A constant 12 VDC siA constant 12 VDC signalgnal
is not required to set or reset the latcis not required to set or reset the latching relayhing relay. . AA
momentary 12 VDC signal is required at either themomentary 12 VDC signal is required at either the
set or reset coil, depending on the desired state of set or reset coil, depending on the desired state of 
the relay, to set or reset the relay.the relay, to set or reset the relay.

The most effective way to troubleshoot this typeThe most effective way to troubleshoot this type
relay is wirelay is with an ohmmeterth an ohmmeter. . This can be accom-This can be accom-
plished by removing the wires at relay socket ter-plished by removing the wires at relay socket ter-
minminals (als (10, 1, and 5) and (6, 8, an10, 1, and 5) and (6, 8, and 4). d 4). Set theSet the
relrelay by applyay by applying 12 VDC to pin 14. ing 12 VDC to pin 14. In a set stateIn a set state
(the internal red flag is visible in the window),(the internal red flag is visible in the window),

ensure that terminals (10 and 5) and (6 and 8)ensure that terminals (10 and 5) and (6 and 8)
have continuihave continuity between them. ty between them. With an ohmmWith an ohmme-e-
ter, check the resistance between terminals (10ter, check the resistance between terminals (10
and 5) and then termand 5) and then terminalinals (6 and 8). s (6 and 8). The ohmThe ohmme-me-
ter should indicate a reading of 0 - 40 ohms.ter should indicate a reading of 0 - 40 ohms.
Reset the relay by applying 12 VDC to pin 12 (theReset the relay by applying 12 VDC to pin 12 (the
internal red flag should not be visible in the win-internal red flag should not be visible in the win-
dow). dow). Check the resiCheck the resistance between termstance between terminals (6inals (6
and 4) and then termand 4) and then terminalinals (10 and 1). s (10 and 1). The ohmThe ohm--
metmeter shouler should indicd indicate a readinate a reading of 0 g of 0 - 40 ohms. - 40 ohms. If If 
these four cthese four checks arhecks are good, the relay e good, the relay is good. is good. If If 
one of these checks fails and 12 VDC required atone of these checks fails and 12 VDC required at
terminals (14 or 12) was or was not present andterminals (14 or 12) was or was not present and
ground signal at terminals (13 or 9) was present,ground signal at terminals (13 or 9) was present,
dependant on the desired state of relay (set ordependant on the desired state of relay (set or

reset), the relay is bad and must be replaced.reset), the relay is bad and must be replaced.
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IllustrIllustration 6-8. ation 6-8. DPDP, DT Latching Relay, DT Latching Relay

30mm Proximity Switches30mm Proximity Switches   (Illustration 6-9) (Illustration 6-9)..    TheThe
proximproximity switches employed ity switches employed on on TTaylor equipmentaylor equipment
are state-of-are state-of-the-art swthe-art switching deviitching devices. ces. The redThe red
wire of the proximity switch powers the proximitywire of the proximity switch powers the proximity
switch itself and also powers the red L.E.D. on theswitch itself and also powers the red L.E.D. on the
cable side of the proximicable side of the proximity switty switch. ch. The black wirThe black wiree
is the ground side of the proximity switch while theis the ground side of the proximity switch while the
white wire is the common post of the internalwhite wire is the common post of the internal
switcswitch. h. The blue wirThe blue wire is the normal cle is the normal closed post of osed post of 
the internal switch and the orange wire is the nor-the internal switch and the orange wire is the nor-
mally open post of the internal switch.mally open post of the internal switch.

The proximity switch will be energized when theThe proximity switch will be energized when the

proximproximity swiity switch senses its tartch senses its target. get. Once this hap-Once this hap-pens, the red L.E.D. will illuminate and the internalpens, the red L.E.D. will illuminate and the internal
switch will switch, closing the circuit of the whiteswitch will switch, closing the circuit of the white

and orange wirand orange wires. es. The whitThe white and orange wire and orange wireses
will have continuity between them only as long aswill have continuity between them only as long as
the proximithe proximity switcty switch senses its targeth senses its target. . The maxi-The maxi-
mum targeting distance is approximately 3/8”.mum targeting distance is approximately 3/8”.

The most effective way to troubleshoot the prox-The most effective way to troubleshoot the prox-

imity swimity switch is wititch is with an ohmmeterh an ohmmeter. . This can beThis can be
accomplished by disconnecting the weatherpackaccomplished by disconnecting the weatherpack
connector (located approximately 3 foot from theconnector (located approximately 3 foot from the
proximity switch), jumpering the red wires at eachproximity switch), jumpering the red wires at each
end and jumpering the black wires at each end.end and jumpering the black wires at each end.
Target the proximity switch (the red L.E.D. shouldTarget the proximity switch (the red L.E.D. should
illuminate) and check the continuity of the whiteilluminate) and check the continuity of the white
and orange wires located on the proximity switchand orange wires located on the proximity switch
side of the wside of the weatherpack. eatherpack. The ohmmetThe ohmmeter shoulder should
indiindicatcate a e a readireading of 0 ng of 0 - 40 ohms. - 40 ohms. RemRemove theove the
target from the proximity switch and with an ohm-target from the proximity switch and with an ohm-
meter, check the continuity between the white andmeter, check the continuity between the white and
orange wirorange wires. es. The ohmmetThe ohmmeter should now er should now readread
infinity infinity If these two checks arIf these two checks are good, the proximitye good, the proximity
switcswitch is good. h is good. If one of these checkIf one of these checks fails, ts fails, thehe

proximproximity swiity switch is bad and must be repltch is bad and must be replaced. aced. DoDo
not rely on the red L.E.D. as a sole indicator thatnot rely on the red L.E.D. as a sole indicator that
the internal swthe internal switch did, in facitch did, in fact, close. t, close. AlwaysAlways
check the continuity between the white andcheck the continuity between the white and
orange wires as described above.orange wires as described above.

REDRED

BLACK BLACK 

BLUEBLUE

WHITEWHITE

ORANGEORANGE

NCNC

COM.COM.

NONO

L.E.D.L.E.D.

IllusIllustration 6-9. tration 6-9. ProximProximity Switcity Switchh

https://www.forkliftpdfmanuals.com/



6-96-9THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)

  

Single-Pole, Single-Throw, Maintain ContactSingle-Pole, Single-Throw, Maintain Contact
Switches.Switches.  A switch is designed with the purpose A switch is designed with the purpose
of controlling an electrical circuit by completing orof controlling an electrical circuit by completing or
opening the circuitopening the circuit. . With an ohmmeterWith an ohmmeter, check the, check the
resistance between the contact points of theresistance between the contact points of the

switswitch. ch. With the swiWith the switch closed (comtch closed (completing thepleting thecircuit), the ohmmeter reading should indicate 0 -circuit), the ohmmeter reading should indicate 0 -
40 ohms. 40 ohms. With the swiWith the switch open (opening the cirtch open (opening the cir--
cuit), the ohmmcuit), the ohmmeter reading should be infinieter reading should be infinityty. . If If 
the above checthe above checks are good, the swiks are good, the switch is good. tch is good. If If 
any of the above checks fail, the switch is bad andany of the above checks fail, the switch is bad and
must be replaced.must be replaced.

Single-Pole, Double-Throw, Momentary RockerSingle-Pole, Double-Throw, Momentary Rocker
Switches.Switches.  This type of switch operates on the This type of switch operates on the
principle that the circuit is closed only when theprinciple that the circuit is closed only when the
switswitch is held in the closch is held in the closed state. ed state. Once the switOnce the switchch
is released, the ciis released, the circuit wircuit will open. ll open. This swiThis switch istch is
checked like an On-Off switch with the exceptionchecked like an On-Off switch with the exception
that the switch must be held closed to completethat the switch must be held closed to complete
resistance checks.resistance checks.

Solenoids.Solenoids.  A solenoid is an electrical compo- A solenoid is an electrical compo-
nent. nent. When electrWhen electricity icity is applied to the coiis applied to the coil, thel, the
solenoid wisolenoid will form an elll form an electromagnetectromagnet. . The magnet-The magnet-
ic field will pull or push an armature into the coilic field will pull or push an armature into the coil
(based on appli(based on application). cation). The armatThe armature can be con-ure can be con-
nected to a switch in electrical circuits to turn thenected to a switch in electrical circuits to turn the
swiswitch on or off. tch on or off. An armatAn armature can also be used toure can also be used to
open or close valves.open or close valves.

Solenoids employed as electrical switches can beSolenoids employed as electrical switches can be
troubleshtroubleshot with an ohmmeterot with an ohmmeter. . Remove the twoRemove the two
wires from the two larger posts of the solenoid.wires from the two larger posts of the solenoid.
Energize the solenoiEnergize the solenoid. d. With an ohmmeterWith an ohmmeter, check, check
the resisthe resistance between the two ltance between the two larger posts. arger posts. TheThe
ohmmeter should indicate between 0 - 40 ohmsohmmeter should indicate between 0 - 40 ohms

nominally.nominally.
Solenoids employed as hydraulic switches areSolenoids employed as hydraulic switches are
used to open and closused to open and close spools of vale spools of valves. ves. TheThe
simplest way to prove the solenoid coil good is tosimplest way to prove the solenoid coil good is to
energize the solenoid and then, with a metalenergize the solenoid and then, with a metal
object, touch the nut that secures the coil to theobject, touch the nut that secures the coil to the
cartricartridge. dge. The magnetic fThe magnetic field generated when theield generated when the
coil becomes an electromagnet will be significantcoil becomes an electromagnet will be significant
enough to pull the metal object to the nut (someenough to pull the metal object to the nut (some
solenoids employ a metal nut encased in plasticsolenoids employ a metal nut encased in plastic
and will require removal in order to detect theand will require removal in order to detect the
magnetic fimagnetic field). eld). This wilThis will prove the coil good; how-l prove the coil good; how-
everever, the armature may be stuck, the armature may be stuck. . If the hydraulicIf the hydraulic
circuit is still defective at this point, remove the coilcircuit is still defective at this point, remove the coil
and cartriand cartridge. dge. Now energiNow energize the coil, the armze the coil, the arma-a-

ture insiture inside the cartridde the cartridge should shift. ge should shift. If the arma-If the arma-
ture inside the cartridge did not shift and the coil isture inside the cartridge did not shift and the coil is
magnetizemagnetized, d, replace the replace the cartricartridge.dge.

Exercise care not to reverse polarity becauseExercise care not to reverse polarity because
some solenoids employ internal diodes which cansome solenoids employ internal diodes which can
be destroyed when the polbe destroyed when the polarity is rarity is reversed. eversed. TheThe
solenoids employed on the transmission controlsolenoids employed on the transmission control
valve contaivalve contain diodes. n diodes. The black wiThe black wire of the coilre of the coil

connects to the ground side of the circuit while theconnects to the ground side of the circuit while thered wire goes to the positive side of the circuit.red wire goes to the positive side of the circuit.

DiodesDiodes  (Illustration 6-10) (Illustration 6-10)..  Diodes are one-way Diodes are one-way
conductorconductors that provide isolats that provide isolation. ion. Current floCurrent floww
thrthrough a diode is froough a diode is from anode to cathom anode to cathode. de. TheyThey
are easily proven good by using an ohmmeter.are easily proven good by using an ohmmeter.
When using the ohmmeter, place the leads of theWhen using the ohmmeter, place the leads of the
ohmmeter on the opposite ends of the diode.ohmmeter on the opposite ends of the diode.
Observe the ohmmObserve the ohmmeter reading. eter reading. Then reversThen reverse thee the
ohmmeter leads on the ends of the diode.ohmmeter leads on the ends of the diode.
Observe tObserve the ohmmeter he ohmmeter reading. reading. The ohmmetThe ohmmeterer
readings should indicate a higher ohm resistancereadings should indicate a higher ohm resistance
in one direction opposed to the other directionin one direction opposed to the other direction
because the current generated by the ohmmeterbecause the current generated by the ohmmeter
is sufficient enough to forward-bias the diode.is sufficient enough to forward-bias the diode.

CCaatthhoodde  e  AAnnooddee

CurrenCurrent t FlowFlow

IllustIllustration ration 6-10. 6-10. DiodeDiode

https://www.forkliftpdfmanuals.com/



THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)6-106-10

  

Refer to Illustration 6-16 for component referenceRefer to Illustration 6-16 for component reference

CCoommppoonneennt  t  PPrroobblleem  m  CCoorrrreeccttiioonn

1. 1. BatBatterteryy    11.  .  LLoow  w  vvoollttaaggee.  .  11..
a. Low eleca. Low electrolyte ltrolyte level. evel. CheckCheck

electrolelectrolyte yte level in level in batterybattery, , fillfill
with distilled water as required,with distilled water as required,
and and recharge batteryrecharge battery..

b. Alterb. Alternator outnator output is bad. put is bad. RefReferer
to the Alternator troubleshoot-to the Alternator troubleshoot-
ing ing section below.section below.

c. Loose, broken, or corrodedc. Loose, broken, or corroded
wireswires. . Repair or Repair or replace wreplace wires.ires.

d. Ensure that low voltage condi-d. Ensure that low voltage condi-
tion has not been caused bytion has not been caused by
accessories having been leftaccessories having been left

on for extended periods of on for extended periods of time.time.

2. 2. AltAlternernatoatorr    1. Low 1. Low outpuoutput t voltvoltage age (vo(voltagltage e isis
below 12 VDC).below 12 VDC).

2. 2. HigHigh outph output vout voltaltage (vge (voltaoltagege
exceeds 15.5 VDC).exceeds 15.5 VDC).

1.1.

a. Ensure drive belts are tight.a. Ensure drive belts are tight.

b. Inspect the wiring for defects.b. Inspect the wiring for defects.
Check all connections for tight-Check all connections for tight-
ness and cleanliness, includ-ness and cleanliness, includ-
ing the slip connectors at theing the slip connectors at the
alternator and connections atalternator and connections at
the battery.the battery.

c. Defectic. Defective alternatorve alternator. . ReplaceReplace

alternator.alternator.
2. 2. DefeDefectictive ve altalternaternatoror. . ReplReplaceace

alternator.alternator.

3. 3. BatteBattery ry DisDisconneconnectct
SwitchSwitch

1. 1. When When key skey switwitch is ch is in thin the ONe ON
position, contact points of switchposition, contact points of switch
do not close.do not close.

2. 2. When kWhen key swey switcitch is ih is in the OFn the OFFF
position, contact points of switchposition, contact points of switch
do not open.do not open.

1. 1. RemRemove wiove wires frres from the som the switwitch,ch,
turn the swturn the switcitch on. h on. WitWith an ohm-h an ohm-
meter, check the resistance acrossmeter, check the resistance across
the contacthe contact points. t points. The ohmmThe ohmmetereter
reading should indicate 0 - 40reading should indicate 0 - 40
ohms.ohms.

2. 2. RemRemove wiove wires frres from the som the switwitch,ch,
turn the swturn the switch ofitch off. f. With an ohmWith an ohm--
meter, check the resistance acrossmeter, check the resistance across
contact contact points. points. The ohmThe ohmmetermeter
reading should indicate infinity.reading should indicate infinity.
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CCoommppoonneennt  t  PPrroobblleem  m  CCoorrrreeccttiioonn

4. 4. IgniIgnition tion SwiSwitchtch

continued continued 

1. 1. IgniIgnition swtion switcitch (S1) does noh (S1) does not clost closee
(accessory position).(accessory position).

2. 2. IgniIgnition swtion switcitch (S1) does noh (S1) does not clost closee
(start position).(start position).

1. 1. On the baOn the back of ck of the igthe ignitinition swon switcitchh
(S1), at the B terminal, check for(S1), at the B terminal, check for

12 VDC from circuit breaker12 VDC from circuit breaker(CB2). (CB2). Ensure tEnsure that the hat the batterybattery
disconnect switch (S54, disconnect switch (S54, IllustIllustrationration
1-6) i1-6) is in the On posis in the On positiontion. . If 12If 12
VDC is not present, ensure thatVDC is not present, ensure that
circuit breaker (CB2) is set.circuit breaker (CB2) is set.
Ensure that Deutsch connectorEnsure that Deutsch connector
(EC(EC1) is not 1) is not loosloose or e or that pin 6 that pin 6 oror
11 is backed out of this connector.11 is backed out of this connector.
Ensure that all battery cables areEnsure that all battery cables are
connected to the terminals of theconnected to the terminals of the
batteriesbatteries. . Ensure that Ensure that the batter-the batter-
ies are ies are charged. charged. Ensure that Ensure that cir-cir-
cuit breaker (CB1) can maintain acuit breaker (CB1) can maintain a
set stset state. ate. If 12 VDC iIf 12 VDC is press present atent at

the B terminal, turn the key to thethe B terminal, turn the key to theignition position, at the I terminal,ignition position, at the I terminal,
you should see 12 VDC; if not,you should see 12 VDC; if not,
remove the wire from the I termi-remove the wire from the I termi-
nal and recnal and recheck vheck voltaoltage. ge. If 12If 12
VDC is now present, there is aVDC is now present, there is a
short between the ignition switchshort between the ignition switch
(S1) and the truck power solenoid(S1) and the truck power solenoid
(L1)(L1); isola; isolate and repair shote and repair short. rt. If 12If 12
VDC is not present and 12 VDCVDC is not present and 12 VDC
was present at the B terminal,was present at the B terminal,
replace the ignition switch (S1).replace the ignition switch (S1).

2. 2. The trThe truck iuck is equips equipped wiped with an antith an anti--
restart ignition switch (S1).restart ignition switch (S1).
Should the truck fail to start on theShould the truck fail to start on the

first attempt, the key must befirst attempt, the key must beturned fully off to reset the ignitionturned fully off to reset the ignition
switch, allowing the B (Battery)switch, allowing the B (Battery)
and S (Start) contacts to closeand S (Start) contacts to close
when the ignition switch is turnedwhen the ignition switch is turned
to the Start posto the Start positiition. on. ThiThis is as is a
momentary position that shouldmomentary position that should
only make contact when the key isonly make contact when the key is
fullfully turny turned. ed. On the back of tOn the back of thehe
ignition switch (S1), ensure that 12ignition switch (S1), ensure that 12
VDC is present at the B terminal.VDC is present at the B terminal.
If 12 VDC is not present, ensureIf 12 VDC is not present, ensure
that circuit breaker (CB2) is set.that circuit breaker (CB2) is set.
Ensure that Deutsch connectorEnsure that Deutsch connector
(EC(EC1) is not 1) is not loosloose or e or that pin 7 that pin 7 isis

backed out of this connector.backed out of this connector.Ensure that all battery cables areEnsure that all battery cables are
(continued)(continued)
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CCoommppoonneennt  t  PPrroobblleem  m  CCoorrrreeccttiioonn

4. 4. IgniIgnition tion SwiSwitchtch
(Continued)(Continued)

(Continued)(Continued)
connected to the terminals of theconnected to the terminals of the

batteriesbatteries. . Ensure that Ensure that the batter-the batter-ies are ies are charged. charged. Ensure that Ensure that cir-cir-
cuit breaker (CB1) can maintain acuit breaker (CB1) can maintain a
set state. set state. If 12 VDC If 12 VDC is presis present,ent,
turn the ignition switch (S1) to theturn the ignition switch (S1) to the
Start posiStart position. tion. Check tCheck the S termihe S termi--
nal of the ignition switch for 12nal of the ignition switch for 12
VDC. VDC. If not prIf not present, reesent, remove themove the
wire from the S terminal; turn thewire from the S terminal; turn the
ignition switch to the Start positionignition switch to the Start position
and check for 12 VDC at the S ter-and check for 12 VDC at the S ter-
minminal. al. If 12 VDC is preIf 12 VDC is presentsent, the, the
ignition switch is good.ignition switch is good.

5. 5. WiWireress    1. 1. WWiirre e hahas s llosost t  cconontit inunuiittyy. .  1.  1. IIssololaate te tthe he wwiirre e ffrroom m tthe he cciirrccuiuitt

(ohm out the wir(ohm out the wire). e). Ohms wilOhms will varyl vary
according to the length of the wire.according to the length of the wire.
Expect to see low ohms if wire isExpect to see low ohms if wire is
good.good.
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Electrical System TroubleshootingElectrical System Troubleshooting

Some of the components described in this sectionSome of the components described in this section
are optional equipment.are optional equipment.

Eng Oil lightEng Oil light (DS1,  (DS1, IllustIllustration 6-16)ration 6-16)..   The engine  The engine

oil light will illuminate when engine oil pressureoil light will illuminate when engine oil pressureswitswitch (S17, Illustrch (S17, Illustration 1-6) has closed. ation 1-6) has closed. TheThe
engine oil pressure switch will close between 7 -engine oil pressure switch will close between 7 -
10 psi on falling engine oil pressure.10 psi on falling engine oil pressure.

Battery lightBattery light (DS3, Illustration 6-16) (DS3, Illustration 6-16)..   When the  When the
battery light illuminates, it lets the operator knowbattery light illuminates, it lets the operator know
that there is a problem witthat there is a problem with the alternatorh the alternator. . ReferRefer
to theto the Component Troubleshooting Component Troubleshooting of the of the  Alter- Alter-
natornator found earlier in this section. found earlier in this section.

Seat Belt lightSeat Belt light  (DS4, Illustration 6-16) (DS4, Illustration 6-16)..   The seat  The seat
belt light (DS4) will only illuminate when the key isbelt light (DS4) will only illuminate when the key is
in the ignition position and the seat belt is unfas-in the ignition position and the seat belt is unfas-
tened. tened. With the sWith the seat belt faseat belt fastened, the seat beltened, the seat beltt
switch (S18) will send a ground through wire #38,switch (S18) will send a ground through wire #38,
energizing the seat belt relay (K2) and breakingenergizing the seat belt relay (K2) and breaking
the contact between pins #30 and #87A of relaythe contact between pins #30 and #87A of relay
(K2), removing the ground from the seat belt light(K2), removing the ground from the seat belt light
(DS4).(DS4).

Shift Fail lightShift Fail light (DS6, Illustration 6-16, if equipped (DS6, Illustration 6-16, if equipped
with APC 70)with APC 70)..  The shift fail light (DS6) is con- The shift fail light (DS6) is con-
trolled by the APC 70 and will illuminate only whentrolled by the APC 70 and will illuminate only when
the operator has attempted an improper shiftingthe operator has attempted an improper shifting
procedure. procedure. The only purpose of thiThe only purpose of this light is ts light is to leto let
the operator know that he or she is outside of thethe operator know that he or she is outside of the
operating operating parameterparameters.s.

Low Air lightLow Air light (DS7,  (DS7, IllustIllustration 6-16)ration 6-16)..  The low air The low air
light (DS7) will illuminate when the air pressurelight (DS7) will illuminate when the air pressure
falls below 75 psi. falls below 75 psi. The low air pressurThe low air pressure switche switch
(S13), a normally closed switch, will close when(S13), a normally closed switch, will close when

the air pressure drops below 75 psi, sendingthe air pressure drops below 75 psi, sending
ground through wire #31 (Illustration 6-16) com-ground through wire #31 (Illustration 6-16) com-
pleting the cipleting the circuit to the low rcuit to the low air light (air light (DS7). DS7). InIn
addition to the low air light being illuminated, anaddition to the low air light being illuminated, an
audible alarm will be heard from the low air / shutaudible alarm will be heard from the low air / shut
down buzzer down buzzer (LS5). (LS5). When the air When the air pressurpressure dropse drops
to 60 psi, the parking brake valve will pop out,to 60 psi, the parking brake valve will pop out,
applying the parking brake, closing the parkingapplying the parking brake, closing the parking
brake switcbrake switch (S11). h (S11). As a result, this will energizAs a result, this will energizee
the brake saver relays (K23 and K31, Illustrationthe brake saver relays (K23 and K31, Illustration
9C-2), taking away the 12 VDC signal from the9C-2), taking away the 12 VDC signal from the
forward and reverse solenoids of the control valveforward and reverse solenoids of the control valve
that is located on the transmithat is located on the transmission. ssion. This inhibiThis inhibitsts
the operator frothe operator from drivim driving through the brakes. ng through the brakes. TheThe
air pressure gauge in the instrument panel willair pressure gauge in the instrument panel will

assist in determining if the low air switch (S13) isassist in determining if the low air switch (S13) is
defective, if a short exists on wire #31, or if a lowdefective, if a short exists on wire #31, or if a low
air pressurair pressure problem existse problem exists. . If the air pressureIf the air pressure

gauge indicates above 75 psi, remove wire #31gauge indicates above 75 psi, remove wire #31
from the low aifrom the low air pressurr pressure switce switch (S13). h (S13). If the lowIf the low
air light (DS7) does not go out, wire #31 is shortedair light (DS7) does not go out, wire #31 is shorted
out.out.

Brake Fault lightBrake Fault light (DS8, Illustration 6-16) (if  (DS8, Illustration 6-16) (if 

equipped)equipped)..  There are three signals in parallel There are three signals in parallel
capable of illuminating the brake fault light (DS8).capable of illuminating the brake fault light (DS8).

It is imperative that the technician understand howIt is imperative that the technician understand how
these switches work to isolate the source of thethese switches work to isolate the source of the
failure. failure. The simplThe simplest way to trest way to troubleshoot is tooubleshoot is to
remove the signal wire #32 from the switchesremove the signal wire #32 from the switches
(S23(S23, S24, and S27), one switc, S24, and S27), one switch at h at a time. a time. StarStartt
the engine and see if the brake fault light (DS8) isthe engine and see if the brake fault light (DS8) is
illumilluminated. inated. By removiBy removing the signal wirng the signal wire #32 frome #32 from
the switch (S23, S24, or S27), the switch will bethe switch (S23, S24, or S27), the switch will be
elimieliminated from the circnated from the circuit. uit. Once the defectiveOnce the defective
circuit has been removed, the brake fault lightcircuit has been removed, the brake fault light
(DS8) wi(DS8) will not illumill not illuminate. nate. Next, the techniNext, the techniciancian
must determine if the switch is bad or if the circuit,must determine if the switch is bad or if the circuit,
the switch (S23, S24, or S27) is monitoring, is atthe switch (S23, S24, or S27) is monitoring, is at
fault.fault.

Troubleshoot the switches (S23, S24, and S27) asTroubleshoot the switches (S23, S24, and S27) as
follows:follows:

1. 1. The power The power cluster cluster overstroverstroke indioke indicator scator switchwitch
(S27) is located on the end cover between the(S27) is located on the end cover between the
shell assembly and the tube cylinder of theshell assembly and the tube cylinder of the
power clusterpower cluster. . The overstrokThe overstroke indicator swite indicator switchch
is a normallis a normally open switcy open switch. h. A visual insA visual inspectionpection
of the switch will confirm overstroke condition.of the switch will confirm overstroke condition.
The brass colored indicator rod will be protrud-The brass colored indicator rod will be protrud-
ing from the end cover approximately 3/4” toing from the end cover approximately 3/4” to
1”. 1”. The indicatoThe indicator rod must be physr rod must be physicallyically
reseated. reseated. The most The most common ccommon cause of theause of the
brake fault light (DS8) illuminating is when anbrake fault light (DS8) illuminating is when an

overstroverstroke condition oke condition has has occurroccurred.ed.

2. 2. The brakThe brake coolant e coolant temperaturtemperature swie switch (tch (S24,S24,
Illustration 6-16) is located in the brake coolingIllustration 6-16) is located in the brake cooling
valve. valve. The brake coolant tThe brake coolant temperature semperature switchwitch
is a normally open switch that will close atis a normally open switch that will close at
190190__FF. . The simplest way to check this swThe simplest way to check this switchitch
is to turn the truck off and allow the truck tois to turn the truck off and allow the truck to
cool. cool. With an ohmmeterWith an ohmmeter, measure the resis, measure the resist-t-
ance between the posts on the switch and theance between the posts on the switch and the
chassis chassis ground. ground. The ohmmetThe ohmmeter readinger reading
should indicatshould indicate infinity (open cire infinity (open circuit). cuit). If theIf the
ohmmeter reading indicates a short, then theohmmeter reading indicates a short, then the
brake coolant temperature switch (S24) mustbrake coolant temperature switch (S24) must
be replaced. be replaced. Care musCare must be taken to it be taken to insurensure
that a good chassis ground is obtained.that a good chassis ground is obtained.

3. 3. The brakThe brake coolant e coolant pressure pressure switswitch (S23,ch (S23,
Illustration 6-16) is located in the brake man-Illustration 6-16) is located in the brake man-https://www.forkliftpdfmanuals.com/
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ifold valvifold valve. e. The brake coolant prThe brake coolant pressure swessure switchitch
is a normally closed switch that will open atis a normally closed switch that will open at
10 psi. 10 psi. The purpose of this sThe purpose of this switcwitch is to moni-h is to moni-
tor for a low pressure problem in the braketor for a low pressure problem in the brake
cooling cicooling circuit. rcuit. When the presWhen the pressure dropssure drops

below 10 psi, the switch will then close com-below 10 psi, the switch will then close com-pleting the electrical circuit to the brake faultpleting the electrical circuit to the brake fault
light (Dlight (DS8). S8). It must now be deterIt must now be determined if themined if the
switch (S23) is defective or if a low pressureswitch (S23) is defective or if a low pressure
problem exists in the brake cooling circuit.problem exists in the brake cooling circuit.
There is a pressure test coupling (pressureThere is a pressure test coupling (pressure
check) located on the brake cooling manifoldcheck) located on the brake cooling manifold
at port A. at port A. Plug a pressPlug a pressure gauge inture gauge into the testo the test
port and with the engine running, observe theport and with the engine running, observe the
gauge reading. gauge reading. The maxThe maximum imum pressurepressure
observed should be no more than 600 psi (theobserved should be no more than 600 psi (the
pressure will be between 0 and 600 psi).pressure will be between 0 and 600 psi).
Remember it takes 10 psi to open the switch.Remember it takes 10 psi to open the switch.
If the pressure indicated is above 10 psi, theIf the pressure indicated is above 10 psi, the
brake coolant pressure switch (S23) is defec-brake coolant pressure switch (S23) is defec-
tive and must be replaced.tive and must be replaced.

If all three of the switches, described above, haveIf all three of the switches, described above, have
been provebeen proven to n to be good be good and the brake fault lighand the brake fault light ist is
still illuminated, there is a short on the signal wirestill illuminated, there is a short on the signal wire
#32. #32. Isolate aIsolate and remove nd remove the shortthe short..

Front Wiper CircuitFront Wiper Circuit   (Illustration 6-16) (Illustration 6-16)..   The front  The front
wiper circuit is comprised of a circuit breakerwiper circuit is comprised of a circuit breaker
(CB4), wi(CB4), wiper switcper switch (S7) and wiper motor (B1)h (S7) and wiper motor (B1). . 1212
VDC power is supplied from circuit breaker (CB4)VDC power is supplied from circuit breaker (CB4)
to the B (Battery) posts of the wiper switch (S7).to the B (Battery) posts of the wiper switch (S7).
There are 6 posts on the back of the wiper switchThere are 6 posts on the back of the wiper switch
(S7). (S7). The P (Park) posThe P (Park) post of the wiper swt of the wiper switch isitch is
used for parkiused for parking the wiper motor (ng the wiper motor (B1). B1). When theWhen the
wiper switch is turned off, 12 VDC will be presentwiper switch is turned off, 12 VDC will be present
at the P at the P postpost. . When the wipWhen the wiper swier switch is turntch is turned on,ed on,

12 VDC will be present at the L (Low) or H (High)12 VDC will be present at the L (Low) or H (High)
post of the wiper switch (depending on desiredpost of the wiper switch (depending on desired
speedspeed). ). 12 VDC wil12 VDC will be present at the W (Wal be present at the W (Wash-sh-
er) post of the wiper switch (S7) when the wiperer) post of the wiper switch (S7) when the wiper
switcswitch is depressed. h is depressed. Five wiFive wires are used on theres are used on the
wiper motwiper motor (B1). or (B1). The black wThe black wire of the wiperire of the wiper
motomotor is used for grr is used for ground. ound. The blue wiThe blue wire of there of the
wipwiper motor (Ber motor (B1) is is used for high speed. 1) is is used for high speed. TheThe
yellow wire of the wiper motor (B1) has a constantyellow wire of the wiper motor (B1) has a constant
12 VDC supply to it at all times while the key is at12 VDC supply to it at all times while the key is at
the accessorthe accessory positiy position. on. The red wire of the wThe red wire of the wiperiper
motor (B1) imotor (B1) is used for low ss used for low speed. peed. In this applicIn this applica-a-
tion, 12 VDC will be applied to the red wire whention, 12 VDC will be applied to the red wire when
the wiper swthe wiper switch (S7) iitch (S7) is in the Low positis in the Low position. on. TheThe
green wire of the wiper motor (B1) is used to drivegreen wire of the wiper motor (B1) is used to drive

the wiper motor to the Park position when the wip-the wiper motor to the Park position when the wip-
er switer switch (S7) is turch (S7) is turned off. ned off. There wilThere will be 12 VDCl be 12 VDC

present on the green wire when the wiper switchpresent on the green wire when the wiper switch
(S7) is in the Park position.(S7) is in the Park position.

Top and Rear Wiper CircuitsTop and Rear Wiper Circuits   (Illustration 6-16) (Illustration 6-16)..
The top and rear wiper circuits are comprised of aThe top and rear wiper circuits are comprised of a
circuit breakers (CB3 and CB24), wiper switchescircuit breakers (CB3 and CB24), wiper switches

(S8 and S9) and wipe(S8 and S9) and wiper motorr motors (B8 and B9). s (B8 and B9). 1212
VDC power is supplied from circuit breaker (CB3)VDC power is supplied from circuit breaker (CB3)
to the B (Battery) post of the wiper switch (S8)to the B (Battery) post of the wiper switch (S8)
while 12 VDC power is supplied from circuit break-while 12 VDC power is supplied from circuit break-
er (CB24) to the B (Battery) post of the wiperer (CB24) to the B (Battery) post of the wiper
swiswitch (S9tch (S9). ). TherThere are 5 e are 5 postposts on the back of thes on the back of the
wiper swwiper switches (itches (S8 and S9). S8 and S9). The P (Park) posThe P (Park) post of t of 
the wiper switches are used for parking the wiperthe wiper switches are used for parking the wiper
motor (B9 and B8). motor (B9 and B8). When the wiper sWhen the wiper switches witches areare
turned off, 12 VDC will be present at the P post.turned off, 12 VDC will be present at the P post.
When the wiper switches are turned on, 12 VDCWhen the wiper switches are turned on, 12 VDC
will be present at the L (Low) post or H (High) postwill be present at the L (Low) post or H (High) post
of the wiper switches, contingent on the speedof the wiper switches, contingent on the speed
selected. selected. 12 VDC wil12 VDC will be present at the W (Wl be present at the W (Wash-ash-
er) post of the wiper switches (S8 or S9) when theer) post of the wiper switches (S8 or S9) when the

wiper swiwiper switch is depressed. tch is depressed. With the wiper swWith the wiper switchitch
(S8 or S9) turned off, 12 VDC is applied at the P(S8 or S9) turned off, 12 VDC is applied at the P
terminal of the wiper motor (B9 or B8) to drive theterminal of the wiper motor (B9 or B8) to drive the
wiper motwiper motor to the Park positor to the Park position. ion. With the wiWith the wiperper
switch (S8 or S9) in the Low position, 12 VDC isswitch (S8 or S9) in the Low position, 12 VDC is
applied to the L terminal of the wiper motor (B9 orapplied to the L terminal of the wiper motor (B9 or
B8) for low speedB8) for low speed. . With the wipWith the wiper switcer switch (S8 orh (S8 or
S9) in the high speed position, 12 VDC is appliedS9) in the high speed position, 12 VDC is applied
to the H terminal of the wiper motor (B9 or B8) forto the H terminal of the wiper motor (B9 or B8) for
high speed. high speed. The wiper mThe wiper motors (B9 and B8) utilotors (B9 and B8) utilizeize
chassis ground.chassis ground.

Defroster Fan MotorsDefroster Fan Motors  (B2 and B4, Illustration (B2 and B4, Illustration
6-16)6-16)..  The front defroster (B2) and the rear The front defroster (B2) and the rear
defroster (B4) fan motors are controlled bydefroster (B4) fan motors are controlled by
defroster swdefroster switch (S6). itch (S6). DefrostDefroster switch (S6) iser switch (S6) is

powered by cirpowered by circuit breakcuit breaker (CB9). er (CB9). There is aThere is a
diode between circuit breaker (CB9) and defrosterdiode between circuit breaker (CB9) and defroster
switcswitch (S6). h (S6). Its purpose iIts purpose is to prevent an induceds to prevent an induced
voltage generated by the defroster fan motors (B2voltage generated by the defroster fan motors (B2
and B4), which could prolong engine shut down,and B4), which could prolong engine shut down,
after the ignition switch (S1) is turned to the Off after the ignition switch (S1) is turned to the Off 
position. position. With the defrosWith the defroster switer switch (S6) in the Lowtch (S6) in the Low
position, 12 VDC will be present on wire #40A forposition, 12 VDC will be present on wire #40A for
the front defroster motor (B2) or on wire #40 forthe front defroster motor (B2) or on wire #40 for
the rear defrosthe rear defroster motor (ter motor (B4). B4). With the defrosWith the defrosterter
switch (S6) in the High position, 12 VDC will beswitch (S6) in the High position, 12 VDC will be
present on wire #41A for the front defroster motorpresent on wire #41A for the front defroster motor
(B2) or wire #41 for the rear defroster motor (B4).(B2) or wire #41 for the rear defroster motor (B4).
Both defroster motors (B2 and B4) utilize chassisBoth defroster motors (B2 and B4) utilize chassis
ground.ground.

Heater Fan Heater Fan MotoMotorr (B5, Illustration 6-16) (B5, Illustration 6-16)..    TheThe
heater fan motor (B5) is controlled by heaterheater fan motor (B5) is controlled by heater
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switswitch (S5). ch (S5). Heater swiHeater switch (S5) is powertch (S5) is powered by cir-ed by cir-
cuit breakcuit breaker (CB8). er (CB8). There is a diode betweeThere is a diode between cir-n cir-
cuit breakcuit breaker (CB8) and heater ser (CB8) and heater switcwitch (S5). h (S5). Its pur-Its pur-
pose is to prevent an induced voltage generatedpose is to prevent an induced voltage generated
by the heater fan motor (B5), which could prolongby the heater fan motor (B5), which could prolong

engine shut down, after the ignition switch (S1) isengine shut down, after the ignition switch (S1) isturned to the Off posturned to the Off position. ition. With the heater sWith the heater switcwitchh
(S5) in the Low / High position, 12 VDC will be(S5) in the Low / High position, 12 VDC will be
present on wire #43 to the heater fan motor (B5)present on wire #43 to the heater fan motor (B5)
for low speed operfor low speed operation. ation. With the heater sWith the heater switchwitch
(S5) in the High position, 12 VDC will be present(S5) in the High position, 12 VDC will be present
on wire #44 to the heater fan motor (B5) for highon wire #44 to the heater fan motor (B5) for high
speed operatispeed operation. on. The heater fan mThe heater fan motor (B5) otor (B5) isis
connected to the chasconnected to the chassis ground by wisis ground by wire #11. re #11. TheThe
heater fan motor (B5) will circulate air through aheater fan motor (B5) will circulate air through a
heater coil (which is heated by the engine coolant)heater coil (which is heated by the engine coolant)
and into the cab.and into the cab.

Air ConditAir Conditioner / ioner / Heater UnitHeater Unit  (B7, Illustration (B7, Illustration
6-16)6-16)..  The air conditioner / heater unit (B7) is The air conditioner / heater unit (B7) is
powered by circpowered by circuit breaker (Cuit breaker (CB16). B16). TTwo powerwo power

wires #72 are sent from the circuit breaker (CB16)wires #72 are sent from the circuit breaker (CB16)
to the air conditito the air conditioner / heater unit (B7)oner / heater unit (B7). . This isThis is
required to deliver the sufficient amperage to therequired to deliver the sufficient amperage to the
air conditiair conditioner / heateroner / heater. . All controlAll controls to the air con-s to the air con-
ditioner / heater unit (B7) are internal to the airditioner / heater unit (B7) are internal to the air
conditioner / heater unit (refer toconditioner / heater unit (refer to  Section 20A Section 20A for for
additional information on the air conditioner / heat-additional information on the air conditioner / heat-
er unit).er unit).

Forward AlarmForward Alarm (LS4, Illustrations 6-16, 9C-2, and (LS4, Illustrations 6-16, 9C-2, and
29-30)29-30)..  The forward alarm circuit is designed to The forward alarm circuit is designed to
emit an audible alarm when the shifter is in theemit an audible alarm when the shifter is in the
forward position and the forward alarm circuit hasforward position and the forward alarm circuit has
been activated. been activated. The forward alarThe forward alarm circm circuit is con-uit is con-
trolled by two switches, the forward alarm keytrolled by two switches, the forward alarm key
switch (S14) and the forward alarm toggle switchswitch (S14) and the forward alarm toggle switch

(S10). (S10). The forwarThe forward alarm mode key sd alarm mode key switch (Switch (S14)14)
is an on and off swiis an on and off switch. tch. When the forwarWhen the forward alarmd alarm
mode key switch (S14) is in the Automatic Posi-mode key switch (S14) is in the Automatic Posi-

tion, the contaction, the contacts of the swits of the switch are clostch are closed. ed. WhenWhen
the forward alarm mode key switch (S14) is off the forward alarm mode key switch (S14) is off 
(Operator Controlled Mode), the contacts of the(Operator Controlled Mode), the contacts of the
switswitch are open. ch are open. With the forwWith the forward alarm mard alarm modeode
key switch (S14) turned to the Automatic Position,key switch (S14) turned to the Automatic Position,

the forward alarm (LS4) will always be energized,the forward alarm (LS4) will always be energized,sounding an audible alarm any time the shifter issounding an audible alarm any time the shifter is
placed in the forwplaced in the forward positionard position. . With the forwWith the forwardard
alarm override switch (S14) turned to the Operatoralarm override switch (S14) turned to the Operator
Controlled position, the forward alarm toggleControlled position, the forward alarm toggle
switch (S10) can activate the forward alarm circuitswitch (S10) can activate the forward alarm circuit
when the shifter when the shifter is in the forwis in the forward position. ard position. ThisThis
allows the operator to determine when or whenallows the operator to determine when or when
not to use the forward alarm cinot to use the forward alarm circuit. rcuit. With the shiftWith the shift--
er in the forward position, 12 VDC is sent on wireer in the forward position, 12 VDC is sent on wire
#306 to pin 14 of forwa#306 to pin 14 of forward relrd relay (K17)ay (K17). . GrouGround tond to
enerenergizgize K17 is supplie K17 is supplied by either S1ed by either S10 or S14. 0 or S14. 1212
VDC is supplied by circuit breaker (CB19) at allVDC is supplied by circuit breaker (CB19) at all
timtimes to pin 9 (commes to pin 9 (common pin) of K17. on pin) of K17. When K17When K17
energizes, the 12 VDC at pin 9 will pass out pin 5energizes, the 12 VDC at pin 9 will pass out pin 5
to LS4 (forward alarm unit), energizing it.to LS4 (forward alarm unit), energizing it.

WARNING:WARNING: See the information in the See the information in the
Operator’s GuideOperator’s Guide and and  Safety Check Safety Check  concerning concerning
selecting the selecting the approappropriate mode priate mode of operation.of operation.

Reverse AlarmReverse Alarm  (LS3,   (LS3, IllustIllustration 6-16ration 6-16). ). TheThe
reverse alarm circuit is designed to emit an audi-reverse alarm circuit is designed to emit an audi-
ble alarm when the shifter is in the reverse posi-ble alarm when the shifter is in the reverse posi-
tion. tion. The reverse alarThe reverse alarm circuim circuit is controllt is controlled by theed by the
shiftershifter. . With the shiftWith the shifter in the reverse positier in the reverse position,on,
relay (K18) is enerrelay (K18) is energized. gized. CircuiCircuit breaker (CB15)t breaker (CB15)
will supply 12 VDC to pin #30 of relay (K18).will supply 12 VDC to pin #30 of relay (K18).
When relay (K18) energizes, the 12 VDC presentWhen relay (K18) energizes, the 12 VDC present
at pin #30 will pass out pin #87 through wire #39,at pin #30 will pass out pin #87 through wire #39,

energizienergizing the reverse alarng the reverse alarm (LS3). m (LS3). Any time 12Any time 12
VDC is present on wire #319 at relay (K18), pinVDC is present on wire #319 at relay (K18), pin
#86, the reverse alarm (LS3) should be energized.#86, the reverse alarm (LS3) should be energized.

Refer to Illustration 6-16 for component referenceRefer to Illustration 6-16 for component reference

PPrroobblleem  m  CCaauusse  e  CCoorrrreeccttiioonn

1. 1. Eng Eng Oil Oil liglight ht (DS(DS1)1)
is illuminated.is illuminated.

1. 1. EnginEngine oil pe oil presressure isure is bels below 7 - 10ow 7 - 10
psi.psi.

2. 2. DefeDefectictive engive engine oil prne oil pressessureure
switch (S17).switch (S17).

3. 3. TherThere is a e is a shorshort on wt on wire ire #4.#4.

1. 1. RefeRefer to r to ProblProblem 36em 36. in t. in thehe
Engine TroubleshootingEngine Troubleshooting chart in chart in
Section 1Section 1..

2. 2. ReplReplace enace engine ogine oil pil presressursuree
switch (S17).switch (S17).

3. 3. IsolIsolate anate and repd repair air shorshort.t.
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PPrroobblleem  m  CCaauusse  e  CCoorrrreeccttiioonn

2. 2. BatteBattery ry liglight (ht (DS3) DS3) isis
illuminated.illuminated.

1. 1. CharCharge indge indicaticator reor relay (lay (K3) iK3) iss
defective.defective.

2. 2. DefectiDefective ve alternatoralternator..

3. 3. TherThere is e is a shora short on wt on wire ire #34.#34.

4. 4. WirWire #5 is e #5 is open oopen or shr shorteorted.d.

1. 1. ReplReplace chace charge iarge indicndicator rator relayelay
(K3)(K3). . RefRefer ter too Alternator Alternator of the of the

Component Component TTroubleshootingroubleshooting..
2. 2. ReplReplace ace altalternaternatoror..

3. 3. IsolIsolate aate and rnd repaiepair wr wireire..

4. 4. IsolIsolate aate and rnd repaiepair wr wireire..

3. 3. Seat Seat Belt Belt liglight (ht (DS4)DS4)
is illuminated.is illuminated.

11.  .  SSeeaat  t  bbeellt  t  iis  s  uunnffaasstteenneedd.  .  11.  .  FFaasstteen n sseeaat  t  bbeelltt..

4. 4. Seat Seat Belt Belt liglight (ht (DS4)DS4)
is illuminated withis illuminated with
the seat belt fas-the seat belt fas-
tened.tened.

1. 1. Seat belSeat belt relt relay (K2ay (K2) is def) is defectiective.ve.

2. 2. WirWire #35 fre #35 from Seaom Seat Belt Belt ligt lightht
(DS4) to seat belt relay (K2) has a(DS4) to seat belt relay (K2) has a
short on it.short on it.

3. 3. WirWire #38 or e #38 or #35 fr#35 from thom the enabe enablele
relay (K20) is open.relay (K20) is open.

4. 4. DefeDefectictive seat beve seat belt swlt switcitch (S18)h (S18)..

1. 1. ReRefer fer to to thethe Component Trouble- Component Trouble-
shootingshooting found earlier in this sec- found earlier in this sec-
tion.tion.

2. 2. IsolIsolate aate and rnd repaiepair sr shorthort..

3. 3. IsolIsolate ate and and repairepairr..

4. 4. ReplReplace ace seat seat beltbelt..

5. 5. ShifShift Ft Fail ail liglight (ht (DS6)DS6)
is illuminated.is illuminated.
(if equipped with(if equipped with

 APC-70) APC-70)

1. 1. ShifShift requet request is oust is outsitside of shifde of shiftingting
parameters.parameters.

1. 1. Operate Operate truck truck correctcorrectly ly (refer (refer toto
the Operator’s Guide for properthe Operator’s Guide for proper
shiftinshifting g operations)operations)..

6. 6. Low Low Air Air liglight (ht (DS7)DS7)

is illuminated andis illuminated andbuzzer (LS5) isbuzzer (LS5) is
energized.energized.

continued continued 

1. 1. Air pAir presressure isure is bels below 75 psow 75 psi.i.

2. 2. WirWire #31 is e #31 is shorshorted betted between tween thehe
low air pressure switch (S13) andlow air pressure switch (S13) and
Low Air light (DS7).Low Air light (DS7).

1. 1. LocatLocate and ree and repair pair leak (leak (checcheck allk all

fittings, hoses, seals, air tank, ser-fittings, hoses, seals, air tank, ser-vice brake valve, de-clutch valvevice brake valve, de-clutch valve
and brake actuators).and brake actuators).

2. 2. IsolIsolate ate and and repairepair sr shorthort. . A goA goodod
indication of this problem will beindication of this problem will be
the air pressure gauge on thethe air pressure gauge on the
instrument panel shows good airinstrument panel shows good air
pressure.pressure.
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PPrroobblleem  m  CCaauusse  e  CCoorrrreeccttiioonn

9. 9. Low Low Air Air liglight (ht (DS7)DS7)
is illuminated andis illuminated and

buzzer (LS5) isbuzzer (LS5) isenergized.energized.
(Continued)(Continued)

3. 3. DefectiDefective low ve low air prair pressure essure switcswitchh
(S13).(S13).

3. 3. AlloAllow trucw truck to builk to build air presd air pressursure,e,
shut down engine, and with anshut down engine, and with an

ohmmeter read across each termi-ohmmeter read across each termi-nal of the low air pressure switchnal of the low air pressure switch
(S13) to (S13) to chassis chassis ground. ground. Ohmme-Ohmme-
ter readings on one terminalter readings on one terminal
should be 0 - 40 ohms while theshould be 0 - 40 ohms while the
other other terminalterminal’s ohmmeter ’s ohmmeter readingreading
should be infinishould be infinityty. . If the air presIf the air pres--
sure gauge, located on the instru-sure gauge, located on the instru-
ment panel, shows good air pres-ment panel, shows good air pres-
sure and the ohmmeter readingssure and the ohmmeter readings
are not as described above,are not as described above,
replace low air pressure switchreplace low air pressure switch
(S13).(S13).

7. 7. BrakBrake Fe Fault ault liglightht(DS8) is (DS8) is illumiilluminatednated
1. 1. OverstrOverstroke oke indicator indicator switswitch (ch (S27)S27)

is overstroked.is overstroked.

2. 2. BrakBrake coole coolant prant pressessure swure switcitchh
(S23) is defective.(S23) is defective.

3. 3. BrakBrake coole coolant prant pressuessure is re is belowbelow
10 psi.10 psi.

a. Leak in brake cooling circuit.a. Leak in brake cooling circuit.
b. Defective pressure relief valveb. Defective pressure relief valve

in port 3 of the brake manifoldin port 3 of the brake manifold
valve.valve.

4. 4. Brake Brake coolant coolant temperaturtemperature swe switchitch
(S24) is defective.(S24) is defective.

5. 5. BrakBrake coole coolant tant tempeemperaturaturere
exceeds 190exceeds 190__FF..

6. 6. TherThere is a e is a shorshort on wt on wire ire #32.#32.

1. 1. VisualVisually ly inspect inspect the ovthe overstrokerstrokee
indicator indicator switcswitch (S27). h (S27). If an over-If an over-
stroked condition has occurred, astroked condition has occurred, a
brass colored indicator rod will bebrass colored indicator rod will be
protruding from the end cover of protruding from the end cover of 
the power cluster approximatelythe power cluster approximately
3/4” to 1”. 3/4” to 1”. TTo reset, push the indio reset, push the indi--
cator rod back into the end cover.cator rod back into the end cover.

2. 2. RefRefer er to to thethe Electrical System Electrical System
TroubleshootingTroubleshooting of the of the Brake Brake
Fault lightFault light found earlier in this found earlier in this
section.section.

3.3.

a. Isolate leak and repair.a. Isolate leak and repair.
b. Replace the 175 psi pressureb. Replace the 175 psi pressure

relief valve in the brake man-relief valve in the brake man-
ifold valve at port 3.ifold valve at port 3.

4. 4. RefRefer er to to thethe Electrical System Electrical System
TroubleshootingTroubleshooting of the of the Brake Brake
Fault lightFault light found earlier in this found earlier in this
section.section.

5. 5. RefeRefer to r to ProblProblem 1. em 1. in thin thee Wet Wet
Disc Brakes Cooling SystemDisc Brakes Cooling System
TroubleshootingTroubleshooting chart in chart in  Section Section
15C15C..

6. 6. IsolIsolate ate and and reparepairir
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PPrroobblleem  m  CCaauusse  e  CCoorrrreeccttiioonn

8. 8. Left Left turturn lan lamp mp (DS(DS9)9)
will not will not illumilluminateinate

when the turn signalwhen the turn signalis activated for a leftis activated for a left
turnturn
(if equipped)(if equipped)

1. 1. The leThe left turft turn lamn lamp (intp (internaernal to DS9l to DS9))
is burned out.is burned out.

2. 2. CircCircuit bruit breaker ieaker is tris tripped (thipped (this wis willll
affect DS11 as well).affect DS11 as well).

3. 3. DefectiDefective flve flasher (asher (this this will will affecaffectt
DS11 as well).DS11 as well).

4. 4. DefectiDefective turve turn swin switch (tch (left sleft side).ide).
The turn switch is mounted on theThe turn switch is mounted on the
steering column.steering column.

5. 5. Loose Loose or or brokbroken wen wireire..

1. 1. ReplReplace lace left teft turn lurn lamp bamp bulb.ulb.

2. 2. Reset Reset circuicircuit t breakerbreaker..

3. 3. ReplReplace ace flaflashersher..

4. 4. ReplReplace ace turturn swn switcitch.h.

5. 5. ChecCheck all ck all conneconnectiontions or reps or repairair
wire.wire.

9. 9. ParPark Bk Brakrake le lighightt
(DS10) is (DS10) is illumillumi-i-
natednated

1. 1. ParkParking bing brakrake is e is appliapplied.ed.

2. 2. Park brPark brake swake switcitch (S1h (S11) is def1) is defec-ec-

tive.tive.
3. 3. Air pAir presressure isure is bels below 60 psow 60 psi.i.

1. 1. RelRelease ease parkparking ing brakbrake.e.

2. 2. Replace Replace park park brake brake switcswitch (S1h (S11).1).

3. 3. RefeRefer to r to ProbProblem lem 3. in 3. in thethe Brake Brake
Control System Troubleshoot-Control System Troubleshoot-
inging chart in chart in  Section 15 Section 15..

10.10. RigRight turn lamht turn lampp
(DS11) will not illu-(DS11) will not illu-
minate when theminate when the
turn signal is acti-turn signal is acti-
vated for a right turnvated for a right turn
(if equipped)(if equipped)

1. 1. The riThe right turght turn lamp (n lamp (inteinternal trnal too
DS11) is burned out.DS11) is burned out.

2. 2. CircCircuit bruit breaker ieaker is tris tripped (thipped (this wis willll
affect DS9 as well).affect DS9 as well).

3. 3. DefectiDefective flve flasher (asher (this this will will affecaffectt
DS9 as well).DS9 as well).

4. 4. DefectiDefective turve turn swin switch (tch (right right side).side).

The turn switch is mounted on theThe turn switch is mounted on thesteering column.steering column.

5. 5. Loose Loose or or brokbroken wen wireire..

1. 1. ReplReplace race right tight turn lurn lamp buamp bulb.lb.

2. 2. Reset Reset circuicircuit t breakerbreaker..

3. 3. ReplReplace ace flaflashersher..

4. 4. ReplReplace ace turturn swn switcitch.h.

5. 5. ChecCheck all k all connconnectiections and ons and repairepairr
wire if necessary.wire if necessary.
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IllustIllustration 6-1ration 6-11. 1. TTruck Layout Wiring Diagramruck Layout Wiring Diagram
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06-2306-2366 66 SHTSHT. 03. 03
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Hoist CircuitHoist Circuit
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IllustIllustration 6-12. ration 6-12. TTruck Controruck Control ANSI Diagraml ANSI Diagram
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06 2366 SHT 1006 2366 SHT 10

https://www.forkliftpdfmanuals.com/



6-276-27THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)THDC / THDCP - 954 / 955 / 974 (Rev. 06/03)

06-2366 SHT. 1006-2366 SHT. 10

  

Hoist CircuitHoist Circuit
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06-2366 SHT. 0606-2366 SHT. 06

IllustIllustration 6-13. ration 6-13. Main ContMain Control Junctiorol Junction Box n Box 
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I-1-29-0640I-1-29-0640

IllustIllustration 6-ration 6-14. 14. Cab Rear PanCab Rear Panel Harnessel Harness
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Hoist CircuitHoist Circuit

  

PLACE THE FOLLOWING ILLUSTRATIONS INPLACE THE FOLLOWING ILLUSTRATIONS IN
FOLDER ENVELOPES:FOLDER ENVELOPES:

Illustration 6-15 - 06 2366 SHT. 10 (Truck Control ANSI)Illustration 6-15 - 06 2366 SHT. 10 (Truck Control ANSI)
Illustration 6-16 - 06 2366 SHT. 9 (ANSI)Illustration 6-16 - 06 2366 SHT. 9 (ANSI)
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