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

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 resned and responsibponsible operatle operators shalors shall be permitl be permitted to hanted to handle loads wdle loads with thiith this trucks truck..

2.2. OperatOperate the te the truck fruck from throm the operate operator’s seor’s seat onlat onlyy. . Do noDo not alt allow rlow riders.iders.

3.3. TTest hydrest hydraulic coaulic controls fntrols for proper resor proper response befponse before usinore using the machig the machine.ne.

4.4. Know yKnow your loaour load. d. Do not Do not attemattempt to lpt to lift or ift or transptransport loort loads in eads in excess xcess of ratof rated capaed capacitycity..

5.5. When the load obsWhen the load obstructtructs the views the view, operate t, operate the truck in the rehe truck in the reverse raverse range (excenge (except when clipt when climb-mb-
ing ramps).ing ramps).

6.6. Do noDo not stt stand oand or worr work undk under an eer an elevlevateated load load.d.

7.7. TTranransposport trt the lohe load load low and tw and tiltilted baed back.ck.

8.8. AvAvoid oid sudsudden den stostops ps witwith a h a loaload.d.

9.9. EvenlEvenly disy distributtribute the e the weight weight of thof the load e load on boton both forkh forks.s.

10.10. Back down a ramp in excBack down a ramp in excess of 10 percent when loaded.ess of 10 percent when loaded.

11.11. Do not move the truck Do not move the truck until the brake pressure reaches a suntil the brake pressure reaches a safe operating level.afe operating level.

12.12. Have defects repaired immediatelyHave defects repaired immediately. . Do not operate Do not operate a truck a truck with damaged or with damaged or defectivedefective
systems.systems.

13.13. When leaving truck, liftWhen leaving truck, lifting mechanism shall be fully lowing mechanism shall be fully lowered, controls shall be neutralized,ered, controls shall be neutralized,
parking brake set, power shut ofparking brake set, power shut off, and key removf, and key removed. ed. Block wheels if on Block wheels if on incline.incline.
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LIMITED LIMITED WAWARRANTYRRANTY

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, defects in material and workmanship, under normal use and service, when Twhen Taylor products are operated at oraylor products are operated at or
below rated capacity* below rated capacity* in accordance with operatinin accordance with operating instructions.g instructions.

This warranty is limited to This warranty is limited to repair or replacement, (as Taylor may elect, and at repair or replacement, (as Taylor may elect, and at an establishment authorized byan establishment authorized by
TTaylor) of such parts aylor) of such parts as shall appear to Taylor upon inspection to have been defective in material oras 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 whicheverThis warranty period shall begin on the delivery date of the product to the Purchaser and end on whichever
occurs first of the warranty period, twelve (12) months or two thousand (2000) hours. occurs first of the warranty period, twelve (12) months or two thousand (2000) hours. During this period, TDuring this period, Tayloraylor
will provide genuine Taylor parts, labor, and travel time to replace or repair any part furnished by Taylor and foundwill 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 workmato be defective in material and workmanship.** nship.** If a defect in material and workmanshIf a defect in material and workmanship is found during the twelveip is found during the twelve

(12) months and/or two thousand (2000) hours whichever occurs (12) months and/or two thousand (2000) hours whichever occurs first of the warranty period, Tfirst of the warranty period, Taylor will replaceaylor will replace
lubricating oil, filters, antifrelubricating oil, filters, antifreeze, and other service items made unusable by eze, and other service items made unusable by the defect. the defect. Only genuine TOnly genuine Taylor partsaylor parts
provided by Taprovided by Taylor’s Sudden Service, Inc. will be used during ylor’s Sudden Service, Inc. will be used during the warranty period.the warranty period.

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

1.1. NormaNormal maintenal maintenance servnce services and partices and parts or supplies uses or supplies used therein incd therein includingluding, without lim, without limitatiitation, en-on, 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, adjusting such as bolts, screws, hoses, fittings, etc., replacement of fuses, bulbs, filters, tune-upscrews, 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 the required or recommended predelivery inspection and periodic inspections in accordance withinspections in accordance with
Operator’s Manual. Operator’s Manual. Electrical Electrical and electronic and electronic components including components including wiring will be wiring will be excluded afterexcluded after
the first six (6) months or one thousand (1000) hours of the first six (6) months or one thousand (1000) hours of operation. operation. Electronic control modulesElectronic control modules
(ECM’s) for the engine and (ECM’s) for the engine and transmission, and Ttransmission, and Taylor Integrated Control Saylor Integrated Control System (TICS) modulesystem (TICS) modules
are not included in this exclusion and are covered under the standard warranty period.are not included in this exclusion and are covered under the standard warranty period.

2.2. Leaks duLeaks due to o-re to o-ring failing failures and ures and fittinfittings aftgs after one huer one hundred (ndred (100) ho100) hours of opurs of operatieration.on.

3.3. NormaNormal deteriol deterioratioration of appearn of appearance due to uance due to use and expose and exposure; or csure; or conditionditions resuons resulting frlting from mis-om mis-
use, negligence, or accident.use, negligence, or accident.

4.4. Any produAny product on which anct on which any of the reqy of the required or reuired or recommcommended perended periodic insiodic inspectiopections or servns or services haveices have
not been made.not been made.

5.5. Any partAny parts or accesss or accessories, inories, installestalled on the produd on the product which wect which were not manure not manufactufactured or instred or installed byalled by
TTaylor whether or not aylor whether or not such parts or accessories were such parts or accessories were selected, recommended or installed by selected, recommended or installed by TTay-ay-
lor (including without limitation, engines, tireslor (including without limitation, engines, tires, batteries, air conditioners, , batteries, air conditioners, air dryers, etc.). air 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 any claim thereof shall be made to such manufacturers.to such manufacturers.

6.6. Loss of timLoss of time, inconve, inconveniencenience, loss of equie, loss of equipment uspment use, othee, other consequr consequentiaential damages or otl damages or other mather 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 machinewarranty period.warranty period.

NOTE:NOTE:  All International war All International warranty parts shipments arranty parts shipments are Fe 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.

Replacement parts are warrantReplacement parts are warranted for ninety (90) days to be free from defects in material or workmed for ninety (90) days to be free from defects in material or workmanship. anship. PartsParts
only, no labor.only, no labor.

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

 *For example,  *For example, a machine rated a machine rated capacity at any capacity at any stipulated loastipulated load center is the d center is the rated lift rated lift capacity at less capacity at less thanthan
load center. load center. That is, a machine rated at 20,000 pounds at 24-inch load center connotes 20,000 poundsThat is, a machine rated at 20,000 pounds at 24-inch load center connotes 20,000 pounds
is the maximum lift capacity even though the load center may be less than 24-inches. is the maximum lift capacity even though the load center may be less than 24-inches. Subjecting TSubjecting Tayloraylor
products to conditions or loads exceeding those products to conditions or loads exceeding those stipulated is justification for immediate cancellatistipulated is justification for immediate cancellation of on of 
warranty for products involved.warranty for products involved.

 **T **Travel reimbursemravel reimbursement will be ent will be limited to limited to six (6) hours msix (6) hours maximum paiaximum paid per claim, d per claim, or to the nor to the nearest Tearest Tayloraylor

Machine Works’ dealer location in the assigned territory in which the truck Machine Works’ dealer location in the assigned territory in which the truck is based.is based.

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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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 separate section  A separate section is provided to is provided to discuss each major component discuss each major component or system. or system. This method of preThis method of presentingsenting
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 No single rule in the booklet can be followed to tcan be followed to the exclusion of others. he exclusion of others. Each rule must be consEach rule must be considered inidered 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 improperly performed nance procedures which if improperly performed could be potentially hazardous. could be potentially hazardous. Failure to comply withFailure to comply with
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 circumstances and conditions  All circumstances and conditions under which service will under which service will be performed cannot be performed cannot be anticipated. be anticipated. Do notDo not
perform any service if you are unsure that it can perform any service if you are unsure that it can be done safely. be done safely. 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.

 Operating this powered industrial truck when it is in need of repair can result inOperating 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 checksMachine checks  must be performed daily:must be performed daily:

11.. bbeeffoorree  the machine is placed in service,the machine is placed in service,

2.2. by qualiby qualified, tfied, trainedrained, and ski, and skilled perslled personnel whonnel who have propo have proper tools er tools and knowand knowledge, aledge, andnd

3.3. in accin accordancordance with e with the Opthe Operator’erator’s Guids Guide, Maine, Maintenanctenance Manuae Manual andl and  Safety Check 2nd Edition booklet.Safety Check 2nd Edition booklet.

Maintenance ManualMaintenance Manual

!!

  

..

OperatorsOperators GuideGuide

!! ..

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).

 Do not operate the truck if it is iDo not operate the truck if it is in need of repairn need of repair. . Remove the ignition key andRemove the ignition key and
attach a “Lock-out” tag.attach a “Lock-out” tag.

 Do not attempt to perform maintenance procedures unless you have beenDo 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.
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 Use only genuine TUse only genuine Taylor replacement parts. aylor replacement parts. Lesser quality parts may fail,Lesser quality parts may fail,
resulting in property damage, personal injury or death.resulting in property damage, personal injury 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 rules found in 29 CFR 1910.178; Appendix A in Safety Check 2nd EditionOSHA operating rules found in 29 CFR 1910.178; Appendix A in Safety Check 2nd Edition

••  ANSI B56.1 rules  ANSI B56.1 rules for operating a for operating a powered industrial truck; powered industrial truck; Appendix B in Appendix B in Safety Check 2nd Safety Check 2nd EditionEdition

•• The Operator’s Guide for the machineThe Operator’s Guide for the machine

•• The manufacturer’s Safety BookletThe manufacturer’s Safety Booklet

•• The manufacturer’s Safety VideoThe manufacturer’s Safety Video

•• The manufacturer’s Service BulletinsThe manufacturer’s Service Bulletins

•• The content and meaning of all machine decalsThe content and meaning of all machine decals

 Know how to avoid slip and fall accidents such as those described in the Slip andKnow how to avoid slip and fall accidents such as those described in the Slip andFall Accidents Section of Safety Check 2nd Edition.Fall Accidents Section of Safety Check 2nd Edition.
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Safety FirstSafety First

Important Safety InstructionsImportant Safety Instructions

Observe these Observe these rules. rules. They are They are recognized asrecognized 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 lift truck or load.and others, or damage to the lift truck or load.
This manual contains maintenance and serviceThis manual contains maintenance and service
procedures for filling, lubricating, removing, repair-procedures for filling, lubricating, removing, repair-
ing, and installing various components comprisinging, and installing various components comprising
a heavy duty a heavy duty industrial lift trucindustrial lift truck. k. Because of theBecause of the
size and weight of the lift truck, and high pres-size and weight of the lift truck, and high pres-
sures in some of the components and systems,sures in some of the components and systems,
improperly performing service on the truck can beimproperly performing service on the truck can be
dangerous.dangerous.

Warnings and cautions are included to reduce theWarnings and cautions are included to reduce the
probability of personal injury, when performingprobability of personal injury, when performing
maintenance procedures which if improperly per-maintenance procedures which if improperly per-
formed could formed could be potentially be potentially hazardous. hazardous. Failure toFailure to
comply with these warnings and cautions cancomply 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 exclusion of the exclusion of others. others. Each rule must Each rule must be con-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,the limitations of the machine,  and the workplaceand 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 Works, aylor Machine Works, Inc. publishes Inc. publishes SafetySafety
Check 2nd Edition, TMW-072 a booklet citingCheck 2nd Edition, TMW-072 a booklet citing
some safety precautions to observe during liftsome safety precautions to observe during lift
truck operation. truck operation. One copy is One copy is shipped with each shipped with each liftlift

truck; additional copies are available at a nominaltruck; additional copies are available at a nominal
fee from the authorized Taylor dealer from whichfee from the authorized Taylor dealer from which
the equipment was initially purchased.the equipment was initially purchased.

Minimum Required Personnel SafetyMinimum Required Personnel Safety
EquipmentEquipment

11.. HHaarrd d HHaatt

2.2. SaSafefetty y ShShoeoess

3.3. SaSafefetty Gly Glasassseses

4.4. HeHeavavy y GlGlovoveses

5.5. HeHeararining Prog Protetectctioionn

6.6. ReReflflecectitive ve ClClotothinhingg

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 Use of hof hoisoistinting devg deviceices nos not cat capabpable of le of 

supporting the weight of the component beingsupporting the weight of the component being
lifted.lifted.

2.2. ImpImproproper ater attactachmehment of snt of slinlings to hgs to heaveavyy
components being hoisted.components being hoisted.

3.3. Use oUse of inaf inadeqdequatuate or rote or rotten tten timbimbers fers for supor sup--
port, or improper alignment of supportingport, or improper alignment of supporting
material.material.

4.4. FaiFailurlure to sece to secureurely bloly block thck the wheee wheels, wls, when dihen dis-s-
connecting or removing components that holdconnecting or removing components that hold
the lift truck stationary under normalthe lift truck stationary under normal
conditions.conditions.

5.5. FaiFailurlure to reae to read and und and underderstastand the snd the safeafetyty
precautions in this manual.precautions in this manual.

 Know how to avoid accidentsKnow how to avoid accidents
such as those described in the Maintenance / such as those described in the Maintenance / 
Service Accidents Section of Safety Check 2ndService Accidents Section of Safety Check 2nd
Edition:Edition:

Some Maintenance / Servicing AccidentsSome Maintenance / Servicing Accidents
Listed below:Listed below:
1.1. ImpImproproperlerly ry refuefuelieling tng the the trucruck.k.

2.2. ImproImproperly perly checkchecking fing for hyor hydraulidraulic lec leaks aks or for fueluel
leaks (gasoline, L.P. gas, or diesel).leaks (gasoline, L.P. gas, or diesel).

3.3. ImpImproproperlerly chey checkicking thng the engie engine cone cooliolingng
system.system.

4.4. ImpImproproperlerly checy checkinking battg battery flery fluid leuid levelvels ors or
“jump” starting engines.“jump” starting engines.

5.5. PutPuttinting air in a mg air in a multulti-pi-pieciece tire ae tire and rim and rim assessem-m-bly without proper tools and training.bly without proper tools and training.

6.6. AttemAttempting pting to seto service rvice a mua multi-pilti-piece ece tire tire and rand rimim
assembly without proper tools and training.assembly without proper tools and training.

7.7. UsiUsing an ing an imprmpropeoperly srly suituited ched chain wain whilhilee
performing maintenance.performing maintenance.

8.8. Using Using the lthe lift tift truck ruck hydrauhydraulic slic system ystem as a as a sub-sub-
stitute for a fixed stand.stitute for a fixed stand.

9.9. RelRelyinying on jacg on jacks or hks or hoisoists to sts to suppoupport hert heavyavy
loads.loads.

10.10. Operating a truck Operating a truck that is damaged that is damaged or in needor in need
of repair.of repair.

11.11. Climbing on the masClimbing on the mast of a fork t of a fork lift, on the tlift, on the top of op of 
the cab, or other high places on the lift truck.the cab, or other high places on the lift truck.
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12.12. Operating a lift truck Operating a lift truck which has been which has been modifiedmodified
without the without the manufacturer’s manufacturer’s approval. approval. ThisThis
includes the attachment, counterweight, tires,includes the attachment, counterweight, tires,
etc.etc.

13.13. Lifting people with Lifting people with a fork lift a fork lift not properlynot properly
equipped for elevating personnel.equipped for elevating personnel.

14.14. Improper maintenance Improper maintenance of lift of lift chains.chains.

15.15. Improperly blocking Improperly blocking and supporting and supporting mast,mast,
carriage, or attachment before repairing truck.carriage, or attachment before repairing truck.

16.16. Working in Working in an area not an area not properly vented forproperly vented for
toxic exhaust fumes.toxic exhaust fumes.

Maintenance / Service Personnel:Maintenance / Service Personnel:
1.1. Keep tKeep the trhe truck cuck clealean, frn, free of oiee of oil, grl, greasease, ane, andd

fuel.fuel.

2.2. Steam Steam clean clean / wa/ wash tsh the trhe truck uck prior prior to pto performerform--
ing mainting maintenance. enance. Wear Wear anti-slip footanti-slip footwearwear
when performing maintenance procedures.when performing maintenance procedures.

3.3. Use OUse OSHA aSHA apprpproveoved ladd ladderders and os and othether pror properper
cleaning accessories to access hard to reachcleaning accessories to access hard to reach

maintenance places.maintenance places.
4.4. Keep gKeep gratratingings fres free of ice of ice, die, dirt, art, and grand gravelvel..

5.5. RegulaRegularly rly inspeinspect ct and and replacreplace ane anti-slti-slip mip masticastic
on the vehicle as needed.on the vehicle as needed.

6.6. EnsEnsure alure all safl safety dety decaecals arls are in ple in place oace on then the
vehiclevehicle..

Mounting and Dismounting:Mounting and Dismounting:
1.1. Face tFace the lifhe lift trut truck whck when geten getting ting on or on or off off the lithe liftft

truck.truck.

2.2. One hOne hand aand and twnd two feo feet or et or two two hanhands ads and onnd onee
foot must be in contact with the lift truck at allfoot must be in contact with the lift truck at all
times (3 point contact).times (3 point contact).

3.3. Use hUse handandrairails anls and othd other grer grab poab pointints.s.

 Serious falls and injuries canSerious falls and injuries can
result from improper mounting or result from improper mounting or dismountingdismounting
of the lift truck.of the lift truck.

 Serious falls or injuries canSerious falls or injuries can
result from being thrown from the lift truck!result from being thrown from the lift truck!
Never allow riders on the lift truck or load.Never allow riders on the lift truck or load.

Lift Truck Lock-out / Tag-out:Lift 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 before
performing maintperforming maintenance or enance or repairs. 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 of ing of the engine. the engine. Refer toRefer to Lock-Out / Tag-OutLock-Out / Tag-Out
ProcedureProcedure in the back of this section for the pro- in the back of this section for the pro-
cedures to be followed to perform lock-out / tag-cedures to be followed to perform lock-out / tag-
out.out.

 Do not start the engine if theDo not start the engine if the
ignition switch, or engine control panel hasignition switch, or engine control panel has
been locked-out / tagged-out by maintenancebeen locked-out / tagged-out by maintenance
personnel. personnel. Doing so Doing so can result can result in personalin personal
injury and / injury and / or damage to or damage to the equipment. the equipment. If inIf in
doubt, contact the doubt, contact the maintenance supervisormaintenance supervisor..

TICS Emergency Stop.TICS Emergency Stop.   The The TICS TICS emergencyemergency
stop must be pulled to the out position to enablestop must be pulled to the out position to enable
the TICS controlled hydraulic functions of thethe TICS controlled hydraulic functions of the
truck. truck. Should a Should a TICS contTICS controlled operation rolled operation occuroccur
without an operator command, depress the TICSwithout an operator command, depress the TICS
emergency stop emergency stop to disable tto disable the function. he function. The TICSThe TICS
controlled functions that are disabled by the TICScontrolled functions that are disabled by the TICS
emergency stop include mast, carriage and at-emergency stop include mast, carriage and at-
tachment functionstachment functions. . Shut down the Shut down the truck as truck as soonsoon

as it is as it is safe to do safe to do so. so. Notify maintenance Notify maintenance person-person-nel immediatelynel immediately. . Do not return Do not return the truck to the truck to serviceservice
until all faults have been corrected.until all faults have been corrected.

 When the TICS emergencyWhen the TICS emergency
stop is depressed, the TICS display and for-stop is depressed, the TICS display and for-
ward and ward and back-up alarms back-up alarms are disabled. are disabled. Addi-Addi-
tionally, the parking brake will be automaticallytionally, the parking brake will be automatically
applied.applied.

                                        
                                           
                                      


                                                    
                                         
                                     
                                    


Proper Training:Proper Training:
1.1. TTaylor aylor MachiMachine Wne Works, orks, Inc. Inc. publispublishes Safhes Safetyety

Check 2nd Edition, TMW-072 a booklet citingCheck 2nd Edition, TMW-072 a booklet citing
some safety precautions to observe during liftsome safety precautions to observe during lift
truck operation. truck operation. One copy One copy is shipped is shipped withwith
each lift truck; additional copies are availableeach lift truck; additional copies are available
at a nominal fee from the authorized Taylorat a nominal fee from the authorized Taylor
dealer from which the equipment was initiallydealer from which the equipment was initially

purchased.purchased.
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 Remove all rings, watches,Remove all rings, watches,
chains, other jewelry, and all loose clothingchains, other jewelry, and all loose clothing
before working around moving parts!before working around moving parts!

 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!

 Do not operate the vehicle orDo not operate the vehicle or
attempt to perform maintenance on the vehicleattempt to perform maintenance on the vehicle
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.

 Never operate the lift truckNever operate the lift truck
without prowithout proper instructioper instruction. n. Ignorance Ignorance ofof
operational characteristics and limitations canoperational characteristics and limitations can
lead to lead to equipment damage, personal injury, orequipment damage, personal injury, or
death.death.

 Maintenance and serviceMaintenance and service
personnel should never operate this lift truckpersonnel should never operate this lift truck
unless they are thoroughly familiar with Safetyunless they are thoroughly familiar with Safety
Check 2nd Edition, TMW-072 and the Opera-Check 2nd Edition, TMW-072 and the Opera-
tors’ Guide for this lift truck.tors’ Guide for this lift truck.

 This equipment is not electri-This equipment is not electri-
cally insulatedcally insulated. . Contact with Contact with electricity canelectricity can
cause severe cause severe injury injury or death. or death. ElectrocutionElectrocution
can occur withcan occur without direct out direct contact. contact. Do not oDo not oper-per-
ate this lift truck in areas with energized powerate this lift truck in areas with energized power
lines or a polines or a power supplywer supply. . Check local, stateCheck local, state
and federal safety codes for proper clearance.and federal safety codes for proper clearance.
Use a groundman to ensure that there is prop-Use a groundman to ensure that there is prop-
er clearance.er clearance.

 Use only genuine TaylorUse only genuine Taylor
replacement preplacement parts. arts. Lesser quality Lesser quality parts mayparts may
fail resulting in property damage, personalfail resulting in property damage, personal
injury, or death.injury, or death.

 Electrical, mechanical, andElectrical, mechanical, and
hydraulic safety devices have been installedhydraulic safety devices have been installed
on this lift truck to help protect against person-on this lift truck to help protect against person-
al injury and / al injury and / or damage to or damage to equipment. equipment. UnderUnder
no circumstances should any attempt be madeno circumstances should any attempt be made
to disconnect or in any way render any ofto disconnect or in any way render any of

these devices these devices inoperable. inoperable. If you If you discover thatdiscover that
any safety device is malfunctioning, Do Notany safety device is malfunctioning, Do Not
operate the lift truck; notify appropriate main-operate the lift truck; notify appropriate main-
tenance tenance personnel immediatelypersonnel immediately..

 Operating instructions,Operating instructions,
warnings, and caution labels are placed on thewarnings, and caution labels are placed on the
lift truck to alert personnel to dangers and tolift truck to alert personnel to dangers and to
advise personnel of proper operating proce-advise personnel of proper operating proce-
dures (of the dures (of the lift truck). lift truck). Do not remDo not remove orove or
obscure any obscure any warning, caution, danger, orwarning, caution, danger, or
instructional sign or label.instructional sign or label.

 Keep all hydraulic com-Keep all hydraulic com-
ponents in good repair.ponents in good repair.

 Relieve pressure onRelieve pressure on
hydraulic system before repairing or adjustinghydraulic system before repairing or adjusting
or disconnecting.or disconnecting.

 Wear proper hand and eyeWear proper hand and eye
protection when protection when searching for searching for leaks. leaks. UseUse
wood or cardboard instead of hands.wood or cardboard instead of hands.

 Turn the engine off andTurn 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.

 Deflate tires before removingDeflate tires before removing
them. them. Always remoAlways remove the ve the valve core valve core andand
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 rinuts and rim clamps. m clamps. Run a pRun a piece of wireiece of wire
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.

 Never park the lift truck onNever park the lift truck on
an incline. an incline. Always park the lAlways park the lift truck on ift truck on a levela level
surface; otherwise, the lift truck could possiblysurface; otherwise, the lift truck could possibly
roll resulting in possible injury to personnel orroll resulting in possible injury to personnel or
damage to the lift truck damage to the lift truck or other propertyor other property..

Battery Safety:Battery Safety:

 Lighted smoking materials,Lighted smoking materials,flames, arcs, or sparks may result in batteryflames, arcs, or sparks may result in battery
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explosion.explosion.

1.1. Keep all mKeep all metaetal tool tools awls away fray from batom battertery tery termi-mi-
nals.nals.

2.2. BatterBatteries ies contacontain sin sulfurulfuric aic acid cid which which will will burnburn
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 eysh eyes or wes or wash sash skin wkin with with wateater and sr and seekeek
medical attention immediately in case of medical attention immediately in case of 
contact.contact.

4.4. WhWhen en jujump mp ststarartiting:ng:

a.a. Do noDo not leat lean oven over the r the batbattertery whiy while male makinkingg
connection.connection.

b.b. TheThen, con, connennect thct the negae negativtive (-) tee (-) termirminal of nal of 
the booster battery to the engine or bodythe booster battery to the engine or body
ground (-). ground (-). Never Cross Never Cross Polarity of Polarity of 
Terminals.Terminals.

c.c. DisDisconconnecnect cabt cables in exles in exact react reververse ordse orderer..

Lock-Out / Lock-Out / TTag-Out Procedureag-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 sources that could cause could cause injury to injury to personnel. personnel. AllAll
employees shall comply with the procedure.employees shall comply with the procedure.

Responsibility.Responsibility.   The responsibilitThe responsibility for y for seeing thatseeing that
this procedure is followed is binding upon allthis procedure is followed is binding upon all
employees. employees. All employees All employees shall be shall be instructed ininstructed in
the safety significance of the lock-out / tag-outthe safety significance of the lock-out / tag-out
procedure by procedure by (designate individual). (designate individual). Each new Each new oror
transferred affected employee shall be instructedtransferred affected employee shall be instructed
by (designate individuals) in the purpose and useby (designate individuals) in the purpose and use
of the lock-out / tag-out procedure.of the lock-out / tag-out procedure.

Preparation for Lock-Out Preparation for Lock-Out / Tag-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
locked out locked out / tagged out/ tagged out. . More than one More than one energyenergy
source (electrical, mechanical, or others) may besource (electrical, mechanical, or others) may be
involved. involved. Any Any questionable identifquestionable identification ication of of 
sources shall be cleared by the employees withsources shall be cleared by the employees with
their supervisors. their supervisors. Before lock-out Before lock-out / tag-out / tag-out com-com-
mences, job authorization should be obtained.mences, job authorization should be obtained.

Sequence of Lock-Out / Sequence of Lock-Out / TagTag-Out -Out ProcedureProcedure

1.1. NotifNotify aly all afl affectfected emped employees loyees that that a locka lock-out -out / / 
tag-out is required and the reason therefor.tag-out is required and the reason therefor.

2.2. If thIf the eque equipmipment ient is opes operatratinging, shu, shut it dot it down bywn by
the normal stopping procedure.the normal stopping procedure.

3.3. OperatOperate the the swe switch, itch, valvevalve, or , or other other energy energy iso-iso-
lating device so that the energy source(s)lating device so that the energy source(s)

(electrical, mechanical, hydraulic, etc.) is dis-(electrical, mechanical, hydraulic, etc.) is 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 systems, and air, gas,wheels, hydraulic systems, and air, 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-oLock-out / ut / tag-outag-out tht the ene energy ergy isolatisolating ing devicdeviceses

with an assigned individual lock / tag.with an assigned individual lock / tag.

5.5. AftAfter ener ensursuring ting that nhat no perso personnonnel are eel are expoxposedsed
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.

    Return operating controls toReturn operating controls to
neutral after the test.neutral after the test.

6.6. The eqThe equipuipmenment is not is now locw locked ouked out / tagt / tagged ouged out.t.

Restoring Equipment to ServiceRestoring Equipment to Service

1.1. WheWhen the jn the job is ob is comcompletplete and ee and equiquipmepment isnt 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 eWhen equipmequipment is nt is all call clearlear, rem, remove aove all loll locks cks / / 
tags. tags. The energy The energy isolating devices isolating devices may bemay be
operated to restore energy to equipment.operated to restore energy to equipment.

Procedure Involving More Than One Person.Procedure Involving More Than One 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 isolating energy isolating device(s). device(s). One designated One designated indi-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 crewequipment for the whole crew. . In such cases, In such cases, itit

shall be the responsibility of the individual to carryshall be the responsibility of the individual to carryout 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. AdditionallyAdditionally, the , the designated indivdesignated individualidual
shall not remove a crew lock / tag until it has beenshall not remove a crew lock / tag until it has been
verified that all individuals are clear.verified that all individuals are clear.

Rules for Using Lock-Out / Tag-Out Procedure.Rules for Using Lock-Out / Tag-Out Procedure.
 All equipment shall  All equipment shall be locked out be locked out / tagged out / tagged 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 Do not attempt to operate any to operate any switch, valve,switch, valve,
or other energy isolating device bearing a lock / or other energy isolating device bearing a lock / 
tag.tag.
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Major Components LocationsMajor Components Locations

TX / TXH / TXB 180S - 400L (4/07)TX / TXH / TXB 180S - 400L (4/07)

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

MASTMAST
(Section 27)(Section 27)

TILT CYINDERSTILT CYINDERS
(Section 22)(Section 22)

CARRIAGECARRIAGE
(Section 28)(Section 28)

DRIVE AXLEDRIVE AXLE
(Section 14)(Section 14)

DRIVE SHAFTDRIVE SHAFT
(Section 11)(Section 11)

TRANSMISSIONTRANSMISSION
(Section 9)(Section 9)

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

STEER AXLESTEER AXLE
(Section 13)(Section 13)

ENGINEENGINE
(Section 1)(Section 1)

RADIATORRADIATOR
(Section 5)(Section 5)
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Section 1Section 1

EngineEngine
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OILOIL
FILTERFILTER

DRAINDRAIN
PLUGPLUG

FILLERFILLER
CAPCAP

OILOIL
DIPSTICK DIPSTICK 

Illustration 1-1. Illustration 1-1. Cummins Cummins QSB6.7 Engine QSB6.7 Engine Service PointsService Points

Introduction.Introduction.   The CummThe Cummins QSB6.7 ins QSB6.7 engine isengine is
pressure lubricated. pressure lubricated. Oil pressure Oil pressure is supplied is supplied by aby a
gear-type lubricating oil pump and controlled by agear-type lubricating oil pump and controlled by a
pressure regulator. pressure regulator. The filter The filter bypass valve bypass valve ensur-ensur-
es that a supply of oil, in the event the filteres that a supply of oil, in the event the filter
becomes plugged, becomes plugged, is present. is present. One full One full flow oilflow oil
filter is incorporated in the lubricating system tofilter is incorporated in the lubricating system to
provide maximum cleansing and filtration of theprovide maximum cleansing and filtration of the
engine lubricating oil.engine lubricating oil.

Checking The Lubricating OilChecking The Lubricating 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 that the engine hason the oil dipstick to ensure that the engine hasthe proper amount of oil for operation.the proper amount of oil for operation.

Changing The Oil and Filter Changing The Oil and Filter ElementElement (Illustration(Illustration
1-1)1-1)..   The engine The engine lubricating oil lubricating oil and filter and filter shouldshould
be replaced periodically (refer to thebe replaced periodically (refer to the PreventivePreventive
MaintenanceMaintenance chart in the chart in the AppendicesAppendices for oil and for oil and
filter replacement filter replacement interval). interval). The oil The oil filter should filter should bebe
replaced each time the engine oil is changed.replaced each time the engine oil is changed.  
Refer to theRefer to the Fuel and Lubricant SpecificationsFuel and Lubricant Specifications
chart in thechart in the AppendicesAppendices for the proper grade of  for the proper grade of 
oil to oil to use. use. Perform the Perform the following procedures following procedures toto
replace the oil and filter:replace the oil and filter:

 Do not use ether to start anDo not use ether to start anengine equipped with an electric heaterengine equipped with an electric heater
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starting aid. starting aid. Use of ether Use of ether to start an to start an engineengine
equipped with an electric heater starting aidequipped with an electric heater starting aid
may cause explosion and severe injury.may cause explosion and severe injury.

 Death or serious injury couldDeath or serious injury could

result from result from a runaway truck. a runaway truck. Park the truck Park the truck onona hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock Omovement of the truck and Lock Out & Tag Outut & Tag Out
the truck.the truck.

 Severe injury may occur fromSevere injury may occur from
burns. burns. Avoid Avoid touching exhaust touching exhaust componentscomponents
while changing the oil.while changing the oil.

 Some state and federalSome state and federal
agencies in the United States have determinedagencies in the United States have determined
that used engine oil can be carcinogenic andthat used engine oil can be carcinogenic and
can cause reproductive toxicitycan cause reproductive toxicity. . Avoid Avoid inhala-inhala-

tion of vapors, ingestion and tion of vapors, ingestion and prolongedprolongedcontact with used engine oil.contact with used engine oil.

 Dispose of oil and filter inDispose of oil and filter in
accordance with federal and local regulations.accordance with federal and local regulations.

 Do not use a strap wrench toDo not use a strap wrench to
tighten the tighten the oil filteroil filter. . Mechanical over-tight-Mechanical over-tight-
ening may distort the threads or damage theening may distort the threads or damage the
filter gasket.filter gasket.

 Never operate the engine withNever operate the engine with
the oil level below the ADD mark or above thethe oil level below the ADD mark or above the
FULL mark on the oil dipstick.FULL mark on the oil dipstick.

1.1. The enThe engingine shoe should be auld be at opert operatiating temng temperpera-a-
ture before the oil is changedture before the oil is changed..

2.2. PlacPlace a suite a suitable cable contontainainer under under the der the drairain plugn plug
of the oil of the oil pan. pan. Remove the drain Remove the drain plug (or openplug (or open
drain valve if equipped) to drain the oil.drain valve if equipped) to drain the oil.

3.3. When When the the oil hoil has cas compleompletely tely drainedrained, red, re-inst-installall
the O-ring and drain plug (or close drain valvethe O-ring and drain plug (or close drain valve
if equipped) on the Cummins engine and applyif equipped) on the Cummins engine and apply
a torque value of 59 ft-lbs (80 Na torque value of 59 ft-lbs (80 N⋅⋅m) to tightenm) to tighten
the drain plug.the drain plug.

4.4. UnscrUnscrew the ew the spin-ospin-off ff type type oil foil filter ilter (see (see IllusIllustra-tra-
tion 1-1). tion 1-1). It should be It should be possible to unscrew possible to unscrew thethe
oil filter by hand; however, a band type filteroil filter by hand; however, a band type filter

wrench may be wrench may be used if necessaryused if necessary. . Discard theDiscard the
used oil used oil filterfilter..

5.5. CleClean the aan the area of trea of the filhe filter bter base tase that what will coill con-n-
tact the gasket on the new oil filter.tact the gasket on the new oil filter.

6.6. Fill Fill the the new fnew filter ilter with with clean clean engine engine oil boil beforeefore
installation.installation.

7.7. ApplApply a ligy a light fiht film of elm of engingine oine oil on thl on the gase gasket oket of f 

the new filterthe new filter. . Screw the new fScrew the new filter onto theilter 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 tove the oil fhe oil fill caill cap and fip and fill crll crankankcascase wite withh
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. StaStart trt the ehe engingine ane and and allollow tw to ido idle. le. ViVisuasuallylly
check the drain plug and oil filter for leaks.check the drain plug and oil filter for leaks.

10.10. Shut down tShut down the engine and he engine and wait approximatelywait approximately
10 minutes for the oil to drain back into the oil10 minutes for the oil to drain back into the oil
pan. pan. When the When the engine has engine has cooled, recheckcooled, recheck
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.

Drive BeltsDrive Belts (Illustration 1-2) (Illustration 1-2).. Visually inspect theVisually inspect the
drive belt dailydrive belt daily. . Check the belt Check the belt for intersectingfor intersecting
cracks. cracks. Transverse Transverse cracks (across the cracks (across the belt width)belt width)
are acceptable. are acceptable. Longitudinal cracks Longitudinal cracks (direction of (direction of 
belt length) that intersect with transverse cracksbelt length) that intersect with transverse cracks
are not are not acceptable. acceptable. Replace the Replace the drive belt drive belt if beltif belt
is frayed is frayed or has pieces or has pieces of material of material missing. missing. AdjustAdjust
drive belts that have a glazed or shiny surfacedrive belts that have a glazed or shiny surface
which indicates which indicates belt slippage. belt slippage. Correctly instCorrectly installedalled
and tensioned drive belts will show even pulleyand tensioned drive belts will show even pulley
and belt wearand belt wear. . After installation of After installation of a new drivea new drive
belt, check the tension and adjust if necessary.belt, check the tension and adjust if necessary.

 NOTE: NOTE:   Ensure each Ensure each rib of the rib of the drive belt is drive belt is proper-proper-
 ly aligned in  ly aligned in the corresponding the corresponding grooves of eachgrooves of each
 pulley or damage to  pulley or damage to the belt will occur.the belt will occur.

Drive belt damage can be caused by:Drive belt damage can be caused by:

   Incorrect tensionIncorrect tension

   Incorrect size or lengthIncorrect size or length

   Pulley misalignmentPulley misalignment

   Incorrect installationIncorrect installation

   Severe operating environmentSevere operating environment

   Oil or grease on the beltsOil or grease on the belts

Drive Belt Tension.Drive Belt Tension. Proper drive belt tension isProper drive belt tension is
automatically maintained by a belt tensionerautomatically maintained by a belt tensioner
supplied with supplied with the engine. the engine. Refer to Refer to the enginethe engine

https://www.forkliftpdfmanuals.com/



  

1-31-3TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)

manufacturer’s operation and maintenancemanufacturer’s operation and maintenance
manual.manual.

Air Conditioning Drive Belt Air Conditioning Drive Belt TTensionension (if equipped (if equipped
with air conditioning)with air conditioning)..   TTension on the air ension on the air condi-condi-
tioning drive belt should be such that a firm pushtioning drive belt should be such that a firm push
with the thumb at a point midway between the twowith the thumb at a point midway between the two
pulleys will deflect the belt about 3/8 to 1/2 inchpulleys will deflect the belt about 3/8 to 1/2 inch
(9.5 to 12.7 (9.5 to 12.7 mm). mm). If the defIf the deflection measured islection measured is
greater than the amount specified above, the drivegreater than the amount specified above, the drive
belt must be replaced.belt must be replaced.

Checking Engine Mounting Bolts.Checking Engine Mounting Bolts.   The The engineengine
mounting bolts should be checked for themounting bolts should be checked for the
appropriate torque every 6 months or 1,500 hours,appropriate torque every 6 months or 1,500 hours,
whichever comes whichever comes first. first. If a lockIf a locknut requires retor-nut requires retor-
quing, remove and clean the bolt and locknut.quing, remove and clean the bolt and locknut.

 Apply  Apply LoctiteLoctite to the threads of the bolt, and to the threads of the bolt, and
re-install the bolt re-install the bolt and locknut. and locknut. TTorque the locknutsorque the locknuts
on the Cummins engine mounting bolts to 200 -on the Cummins engine mounting bolts to 200 -
220 ft-lbs (270 - 300 N220 ft-lbs (270 - 300 N⋅⋅m). m). Inspect Inspect the the rubberrubber
mounts for deterioration and age hardening.mounts for deterioration and age hardening.

Replace any broken or lost bolts and damagedReplace any broken or lost bolts and damagedrubber mounts.rubber mounts.

Illustration Illustration 1-2. 1-2. Drive Drive Belt InspecBelt Inspectiontion

Cummins QSB6.7 Engine General InformationCummins QSB6.7 Engine General Information

Oil PressureOil Pressure
30 - 55 psi30 - 55 psi
(210 - 280(210 - 280 kPakPa))

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

15 Quarts15 Quarts
(14.2 Liters)(14.2 Liters)

LLoow  w  RRPPMMs  s  ((nno  o  llooaadd)  )  77550  0  rrppmm

 NOTE: NOTE:   Some special Some special applications applications may usemay use
engine speed settings that are different from theengine speed settings that are different from the

 standards shown.  standards shown. The proper The proper settings are perma-settings are perma-
 nently stamped on  nently stamped on a metal tag affixed a metal tag affixed to theto the
engine.engine.

Engine Repair.Engine Repair.   If repair If repair of the of the engine is engine is needed,needed,
contact a Tcontact a Taylor Machine Works, Inc. aylor Machine Works, Inc. authorizedauthorized

dealer for service.dealer for service.

CUMMINSCUMMINS
PLUGPLUG

OEM (TAYLOR)OEM (TAYLOR)
PLUGPLUG

OEM (TAYLOR)OEM (TAYLOR)
PLUGPLUG

Illustration Illustration 1-3. 1-3. ECM ECM PlugsPlugs
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Illustration 1-4. Illustration 1-4. Engine Engine Diagnostics Diagnostics IconsIcons

Calibration Of Electronic Accelerator Pedal ToCalibration Of Electronic Accelerator Pedal To
ECM Of Engine.ECM Of Engine.   The The Cummins Cummins QSB6.7 QSB6.7 engineengine
uses an electronic accelerator to control engineuses an electronic accelerator to control engine
speed. speed. Each time Each time the accelerator the accelerator pedal ispedal 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 brated to the ECM. the ECM. Calibration procedures Calibration procedures are asare as
follows:follows:

1.1. ApplApply the py the parkarking bing brakrake, ple, place tace the shhe shiftifter iner in
neutral, 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. Cycle Cycle the the accelaccelerator erator pedal pedal throuthrough igh its ts fullfull
range of travel three times.range of travel three times.

3.3. TurTurn the n the ignitignition swion switch itch to thto the Off e Off positiposition foon forr
at least 30 seconds.at least 30 seconds.

Engine Fault Code Warning BoxEngine Fault Code Warning Box (Illustration(Illustration
1-5)1-5)..   An engine fault An engine fault code warning box code warning box will be dis-will be dis-
played on the Engine Information screen when anplayed on the Engine Information screen when an
engine fault code engine fault code is active. is active. This warning box This warning box dis-dis-
plays the number of plays the number of the active fault code. the active fault code. TTo clearo clear
the warning box after recording the fault codethe warning box after recording the fault code
number, depress number, depress the F2 (OK) the F2 (OK) button. button. Once theOnce the
warning box has been cleared, the fault code willwarning box has been cleared, the fault code will
have to be flashed out in the Diagnostic Mode if ithave to be flashed out in the Diagnostic Mode if it
was not recorded (refer towas not recorded (refer to Diagnostic FaultDiagnostic Fault
CodesCodes).).

Engine Diagnostic IconsEngine Diagnostic Icons (Illustration 1-4) (Illustration 1-4)..   TheThe

engine diagnostic icons, displayed by the Taylorengine diagnostic icons, displayed by the Taylor
Integrated Control System (TICS) display moduleIntegrated Control System (TICS) display module

on the Engine Information Screen, are used toon the Engine Information Screen, are used to
alert the operator of engine related problems.alert the operator of engine related problems.
Each diagnostic icon’s function is described asEach diagnostic icon’s function is described as
follows:follows:

1.1.  Yellow Icon Yellow Icon (System Fault) (System Fault).. This icon will beThis icon will be
displayed during a displayed during a non-fatal system non-fatal system error. error. 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 In the diagnostic mode, diagnostic mode, the yellow the yellow iconicon
will flash after the red icon completes the three-will flash after the red icon completes the three-
digit fault code.digit fault code.

2.2. Red IconRed Icon (Engine Shutting Down) (Engine Shutting Down)..   This This iconicon
will be displayed when the engine needs to bewill be displayed when the engine needs to be
shut off before permanent damage occurs toshut off before permanent damage occurs to
the engine. the engine. Should the Should the red icon red icon be displayedbe displayed
while operating, the fault can be engine disab-while operating, the fault can be engine disab-
ling after ling after approximately 32 approximately 32 seconds. seconds. ShouldShould
the engine shut down due to the severity of the engine shut down due to the severity of 
the fault, it can be restarted and will run forthe fault, it can be restarted and will run for
approximately 32 approximately 32 seconds. seconds. The engine The engine willwill
run for approximately 32 seconds each time itrun for approximately 32 seconds each time it
is restarted. is restarted. There are no There are no limits on limits on the num-the num-
ber of times the engine may be restarted.ber of times the engine may be restarted.

 NOTES: NOTES:  

 The engine should be shut off as soon as it The engine should be shut off as soon as it 
can be shut off can be shut off safelysafely. . The engine shouldThe engine should not  not 

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

 This icon is also used to flash out the fault This icon is also used to flash out the fault 
code number in the diagnostic mode.code number in the diagnostic mode.
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Illustration 1-5. Illustration 1-5. Engine Fault Engine Fault Code Dialog Code Dialog ScreenScreen

Diagnostic Fault CodesDiagnostic Fault Codes (Illustration 1-4) (Illustration 1-4).. If theIf the
red iconred icon (Engine Shutting Down) or (Engine Shutting Down) or yellow iconyellow icon
(System Fault) is displayed on the Engine Infor-(System Fault) is displayed on the Engine Infor-
mation Screen of the TICS Display Module whenmation Screen of the TICS Display Module when
the engine is running, it means a fault code hasthe engine is running, it means a fault code has
been recorded. been recorded. The icon wThe icon will remain on ill remain on as long asas long as
the fault exists. the fault exists. The severity of The severity of the fault will deter-the fault will deter-
mine the icon mine the icon that will that will be displayed. be displayed. Only activeOnly active
fault codes can be viewed by use of the diagnosticfault codes can be viewed by use of the diagnostic
icons. icons. TTo view inactive fault o view inactive fault codes, a laptop com-codes, a laptop com-
puter equipped with Cummins Insite software isputer equipped with Cummins Insite software is
required.required.

To view active fault codes, perform the follow-To view active fault codes, perform the follow-
ing:ing:

1.1. LeaLeave thve the enge engine ruine runninning or hang or have thve the ignie ignitiotionnkey in its accessory position to view the TICSkey in its accessory position to view the TICS
display module screen.display module screen.

2.2. At thAt the maie main scrn screen oeen of the Tf the TICS dICS dispisplay mlay mod-od-
ule, depress the F1 button (Diagnostics) toule, depress the F1 button (Diagnostics) to
view the Diagnostics Select screen.view the Diagnostics Select screen.

 NOTE: NOTE:   If a If a diagnostics selectdiagnostics selection button ion button is not is not 
depressed within 5 seconds while the Diagnosticsdepressed within 5 seconds while the Diagnostics
Select screen is displayed, the TICS display will Select screen is displayed, the TICS display will 

 automatically return to  automatically return to the Main Display the Main Display screen.screen.

3.3. At tAt the Dhe Diagnosiagnostics tics SelecSelect sct screen, reen, depresdepress ts thehe
F1 button (Engine) to view the Engine Infor-F1 button (Engine) to view the Engine Infor-
mation screen.mation screen.

4.4. At the EAt the Enginngine Infe Informormatiation scon screereen, depn, depresress thes the
F2 button (Diagnostic Mode Select) to changeF2 button (Diagnostic Mode Select) to change

the Diagnostic Mode Status to the On position.the Diagnostic Mode Status to the On position.
5.5. If no aIf no actictive fave fault cult codeodes are rs are recoecorderded, thd, thee

yellow icon (System Fault) and red iconyellow icon (System Fault) and red icon
(Engine Shutting Down) will illuminate and(Engine Shutting Down) will illuminate and
stay on. stay on. If active fIf active fault codes are ault codes are recorded, therecorded, the
yellow icon and red icon will illuminate momen-yellow icon and red icon will illuminate momen-
tarily, and then the red icon will begin to flashtarily, and then the red icon will begin to flash
the three-digit code of the recorded fault(s).the three-digit code of the recorded fault(s).

6.6. The fThe faulault codt code wile will flal flash in tsh in the fohe follollowinwingg
sequence:sequence:

a.a. FirFirst, tst, the yelhe yellow iclow icon wilon will flal flash begsh beginninninging
the sequence. the sequence. There will be There will be a short a short 1 or 21 or 2
second pause after which the red icon willsecond pause after which the red icon will
flash the first, second, and third digits of flash the first, second, and third digits of 

the recorded fthe recorded fault code. ault code. There will be There will be a 1a 1
or 2 second pause between each numberor 2 second pause between each number
of the cof the code. ode. When all three When all three digits of thedigits of the
fault code have flashed, the yellow icon willfault code have flashed, the yellow icon 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
Mode Status is toggled to the OFF posi-Mode Status is toggled to the OFF posi-
tion.tion.

Example:Example:
Fault Code 432Fault Code 432
4 flashes, pause4 flashes, pause
3 flashes, pause3 flashes, pause
2 flashes2 flashes

b.b. If mIf multultipliple faue fault colt codes hdes have bave been seen stortored,ed,

the first fault code must be cleared beforethe first fault code must be cleared beforethe second fault code can be displayed.the second fault code can be displayed.
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Cummins QSB6.7 Engine Fault Cummins QSB6.7 Engine Fault Code InformationCode Information

FFaauullt  t  CCoodde  e  -  -  LLiigghhtt FFaaiilluurre  e  DDeessccrriippttiioonn CCaauussee

11111  1  -  -  RReedd EEnnggiinne  e  CCoonnttrrool  l  MMoodduulle  e  CCrriittiiccaal  l  iinntteerrnnaal  l  ffaaiilluurree BBaad  d  iinntteelllliiggeennt  t  DDeevviicce  e  oor  r  CCoommppoonneenntt

11115  5  -  -  RReedd EEnnggiinne  e  SSppeeeedd//PPoossiittiioon  n  SSeennssoor  r  CCiirrccuuiit  t  lloosst  t  bbootthh
of two signals from the magnetic pickupof two signals from the magnetic pickup

sensorsensor

Data Erratic, Intermittent, or incorrectData Erratic, Intermittent, or incorrect

11222  2  -  -  YYeellllooww IInnttaakke  e  MMaanniiffoolld  d  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

11223  3  -  -  YYeellllooww IInnttaakke  e  MMaanniiffoolld  d  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

11331  1  -  -  RReedd AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioon  n  SSeennssoorr
CircuitCircuit

Voltage Above Normal, or Shorted to HighVoltage Above Normal, or Shorted to High
SourceSource

11332  2  -  -  RReedd AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioon  n  SSeennssoorr
CircuitCircuit

Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to Low
SourceSource

11333  3  -  -  RReedd RReemmootte  e  AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioonn
Sensor CircuitSensor Circuit

Voltage Above Normal, or Shorted to HighVoltage Above Normal, or Shorted to High
SourceSource

11334  4  -  -  RReedd RReemmootte  e  AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioonn
Sensor CircuitSensor Circuit

Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to Low
SourceSource

11335  5  -  -  YYeellllooww OOiil  l  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh

SourceSource

11441  1  -  -  YYeellllooww OOiil  l  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

11443  3  -  -  YYeellllooww OOiil  l  PPrreessssuurre  e  LLooww DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

11444  4  -  -  YYeellllooww CCoooollaannt  t  TTeemmppeerraattuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

11445  5  -  -  YYeellllooww CCoooollaannt  t  TTeemmppeerraattuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

11446  6  -  -  YYeellllooww CCoooollaannt  t  TTeemmppeerraattuurre  e  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

11447  7  -  -  RReedd AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioon  n  SSeennssoorr
CircuitCircuit

 Abnormal Frequ Abnormal Frequency, ency, Pulse Width, Pulse Width, or Periodor Period

11448  8  -  -  RReedd AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioon  n  SSeennssoorr

CircuitCircuit

 Abnormal Frequ Abnormal Frequency, ency, Pulse Width, Pulse Width, or Periodor Period

11551  1  -  -  RReedd CCoooollaannt  t  TTeemmppeerraattuurre  e  LLooww DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Most Severe LevelRange – Most Severe Level

11553 3 -  -  YYeellllooww IInnttaakke e MMaanniiffoolld d AAiir  r  TTeemmppeerraattuurre e SSeennssoor r  CCiirrccuuiitt VVoollttaagge e AAbboovve e NNoorrmmaall,  ,  oor r  SShhoorrtteed d tto o HHiigghh
SourceSource

11554 4 -  -  YYeellllooww IInnttaakke e MMaanniiffoolld d AAiir  r  TTeemmppeerraattuurre e SSeennssoor r  CCiirrccuuiitt VVoollttaagge e BBeelloow w NNoorrmmaall,  ,  oor r  SShhoorrtteed d tto o LLooww
SourceSource

11555  5  -  -  RReedd IInnttaakke  e  MMaanniiffoolld  d  AAiir  r  TTeemmppeerraattuurre  e  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Most Severe LevelRange – Most Severe Level

11887  7  -  -  YYeellllooww SSeennssoor  r  SSuupppplly  y  VVoollttaagge  e  ##2  2  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

11995  5  -  -  YYeellllooww CCoooollaannt  t  LLeevveel  l  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

11996  6  -  -  YYeellllooww CCoooollaannt  t  LLeevveel  l  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww

SourceSource
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FFaauullt  t  CCoodde  e  -  -  LLiigghhtt FFaaiilluurre  e  DDeessccrriippttiioonn FFaaiilluurre  e  RReessuullttss

11997  7  -  -  YYeellllooww CCoooollaannt  t  LLeevveell DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

22111  1  -  -  NNoonnee AAddddiittiioonnaal  l  AAuuxxiilliiaarry  y  DDiiaaggnnoossttiic  c  CCooddees  s  llooggggeedd CCoonnddiittiioon  n  EExxiissttss

212 -212 -   Y Yellowellow Engine Oil Engine Oil TTemperature Seemperature Sensor 1 Circuitnsor 1 Circuit VoltVoltage Above Normage Above Normal, or Shortal, or Shorted to Highed to High

SourceSource

22113  3  -  -  YYeellllooww EEnnggiinne  e  OOiil  l  TTeemmppeerraattuurre  e  SSeennssoor  r  1  1  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

22114  4  -  -  RReedd EEnnggiinne  e  OOiil  l  TTeemmppeerraattuurree DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Most Severe LevelRange – Most Severe Level

22221  1  -  -  YYeellllooww BBaarroommeettrriic  c  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

22222  2  -  -  YYeellllooww BBaarroommeettrriic  c  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

22227  7  -  -  YYeellllooww SSeennssoor  r  SSuupppplly  y  VVoollttaagge  e  ##2  2  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

22331  1  -  -  YYeellllooww CCoooollaannt  t  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

22332  2  -  -  YYeellllooww CCoooollaannt  t  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww

SourceSource

22333  3  -  -  YYeellllooww CCoooollaannt  t  PPrreessssuurree DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

22334  4  -  -  RReedd EEnnggiinne  e  SSppeeeed  d  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Most Severe LevelRange – Most Severe Level

22335  5  -  -  RReedd CCoooollaannt  t  LLeevveel  l  LLooww DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Most Severe LevelRange – Most Severe Level

22337  7  -  -  YYeellllooww EExxtteerrnnaal  l  SSppeeeed  d  IInnppuut  t  ((MMuullttiipplle  e  UUnniit  t  SSyynncchhrroo--
nization)nization)

Data Erratic, Intermittent, or IncorrectData Erratic, Intermittent, or Incorrect

22338  8  -  -  YYeellllooww SSeennssoor  r  SSuupppplly  y  VVoollttaagge  e  ##3  3  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

22441  1  -  -  YYeellllooww VVeehhiicclle  e  SSppeeeed  d  SSeennssoor  r  CCiirrccuuiitt DDaatta  a  EErrrraattiicc,,IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

22442  2  -  -  YYeellllooww VVeehhiicclle  e  SSppeeeed  d  SSeennssoor  r  CCiirrccuuiit  t  ttaammppeerriinng  g  hhaass
been detectedbeen detected

 Abnormal Rate  Abnormal Rate of Changeof Change

22445  5  -  -  YYeellllooww FFaan  n  CCoonnttrrool  l  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

22449  9  -  -  YYeellllooww AAmmbbiieennt  t  AAiir  r  TTeemmppeerraattuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

22556  6  -  -  YYeellllooww AAmmbbiieennt  t  AAiir  r  TTeemmppeerraattuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

22661  1  -  -  YYeellllooww EEnnggiinne  e  FFuueel  l  TTeemmppeerraattuurree DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

22663  3  -  -  YYeellllooww EEnnggiinne  e  FFuueel  l  TTeemmppeerraattuurre  e  SSeennssoor  r  1  1  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

22665  5  -  -  YYeellllooww EEnnggiinne  e  FFuueel  l  TTeemmppeerraattuurre  e  SSeennssoor  r  1  1  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

22668  8  -  -  YYeellllooww FFuueel  l  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

22771  1  -  -  YYeellllooww HHiiggh  h  FFuueel  l  PPrreessssuurre  e  SSoolleennooiid  d  VVaallvve  e  CCiirrccuuiitt VVoollttaagge  e  BBeelloow w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLoowwSourceSource
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FFaauullt  t  CCoodde  e  -  -  LLiigghhtt FFaaiilluurre  e  DDeessccrriippttiioonn FFaaiilluurre  e  RReessuullttss

22772  2  -  -  YYeellllooww HHiiggh  h  FFuueel  l  PPrreessssuurre  e  SSoolleennooiid  d  VVaallvve  e  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

22775  5  -  -  YYeellllooww FFuueel  l  PPuummppiinng  g  EElleemmeennt  t  ((FFrroonntt)) MMeecchhaanniiccaal  l  SSyysstteem  m  NNoot  t  RReessppoonnddiinng  g  PPrrooppeerrllyy
or Out of Adjustmentor Out of Adjustment

22881  1  -  -  YYeellllooww HHiiggh  h  FFuueel  l  PPrreessssuurre  e  SSoolleennooiid  d  VVaallvve  e  ##11 MMeecchhaanniiccaal  l  SSyysstteem  m  NNoot  t  RReessppoonnddiinng  g  PPrrooppeerrllyy
or Out of Adjustmentor Out of Adjustment

22884  4  -  -  YYeellllooww EEnnggiinne  e  SSppeeeedd//PPoossiittiioon  n  SSeennssoor  r  ((CCrraannkksshhaafftt))
Supply Voltage CircuitSupply Voltage Circuit

Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to Low
SourceSource

22885  5  -  -  YYeellllooww SSAAE  E  JJ1199339  9  MMuullttiipplleexxiinng  g  PPGGN  N  TTiimmeeoouut  t  EErrrroorr AAbbnnoorrmmaal  l  UUppddaatte  e  RRaattee

22886  6  -  -  YYeellllooww SSAAE  E  JJ1199339  9  MMuullttiipplleexxiinng  g  CCoonnffiigguurraattiioon  n  EErrrroorr OOuut  t  oof  f  CCaalliibbrraattiioonn

22887  7  -  -  RReedd SSAAE  E  JJ1199339  9  MMuullttiipplleexxiinng  g  AAcccceelleerraattoor  r  PPeeddaal  l  oorr
Lever Sensor System ErrorLever Sensor System Error

Received Network Data In ErrorReceived Network Data In Error

22888  8  -  -  RReedd SSAAE  E  JJ1199339  9  MMuullttiipplleexxiinng  g  RReemmootte  e  AAcccceelleerraattoorr
Pedal or Lever Data ErrorPedal or Lever Data Error

Received Network Data In ErrorReceived Network Data In Error

22993 3 -  -  YYeellllooww AAuuxxiilliiaarry y TTeemmppeerraattuurre e SSeennssoor r  IInnppuut  t  # # 1 1 CCiirrccuuiitt VVoollttaagge e AAbboovve e NNoorrmmaall,  ,  oor r  SShhoorrtteed d tto o HHiigghh
SourceSource

22994 -  4  -  YYeellllooww AAuuxxiilliiaarry  Ty Teemmppeerraattuurre  Se Seennssoor  Ir  Innppuut  #  t  #  1  C1 Ciirrccuuiitt VVoollttaagge Be Beelloow w NNoorrmmaall,  ,  oor  Sr  Shhoorrtteed td  to  Lo  Looww
SourceSource

22995  5  -  -  YYeellllooww BBaarroommeettrriic  c  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

22996  6  -  -  RReedd AAuuxxiilliiaarry  y  PPrreessssuurre  e  SSeennssoor  r  IInnppuut  t  11 SSppeecciiaal  l  IInnssttrruuccttiioonnss

22997  7  -  -  YYeellllooww AAuuxxiilliiaarry  y  PPrreessssuurre  e  SSeennssoor  r  IInnppuut  t  #  #  2  2  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

22998  8  -  -  YYeellllooww AAuuxxiilliiaarry  y  PPrreessssuurre  e  SSeennssoor  r  IInnppuut  t  #  #  2  2  CCiirrccuuiitt VVoollttaagge  e  BBeelloow w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

33119  9  -  -  MMaaiinntt RReeaal  l  TTiimme  e  CClloocck  k  PPoowweer  r  IInntteerrrruupptt DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

33222  2  -  -  YYeellllooww IInnjjeeccttoor  r  SSoolleennooiid  d  CCyylliinnddeer  r  ##1  1  CCiirrccuuiitt CCuurrrreennt  t  BBeelloow  w  NNoorrmmaall,  ,  oor  r  OOppeen  n  CCiirrccuuiitt

33223  3  -  -  YYeellllooww IInnjjeeccttoor  r  SSoolleennooiid  d  CCyylliinnddeer  r  ##5  5  CCiirrccuuiitt CCuurrrreennt  t  BBeelloow  w  NNoorrmmaall,  ,  oor  r  OOppeen  n  CCiirrccuuiitt

33224  4  -  -  YYeellllooww IInnjjeeccttoor  r  SSoolleennooiid  d  CCyylliinnddeer  r  ##3  3  CCiirrccuuiitt CCuurrrreennt  t  BBeelloow  w  NNoorrmmaall,  ,  oor  r  OOppeen  n  CCiirrccuuiitt

33225  5  -  -  YYeellllooww IInnjjeeccttoor  r  SSoolleennooiid  d  CCyylliinnddeer  r  ##6  6  CCiirrccuuiitt CCuurrrreennt  t  BBeelloow  w  NNoorrmmaall,  ,  oor  r  OOppeen  n  CCiirrccuuiitt

33331  1  -  -  YYeellllooww IInnjjeeccttoor  r  SSoolleennooiid  d  CCyylliinnddeer  r  ##2  2  CCiirrccuuiitt CCuurrrreennt  t  BBeelloow  w  NNoorrmmaall,  ,  oor  r  OOppeen  n  CCiirrccuuiitt

33332  2  -  -  YYeellllooww IInnjjeeccttoor  r  SSoolleennooiid  d  CCyylliinnddeer  r  ##4  4  CCiirrccuuiitt CCuurrrreennt  t  BBeelloow  w  NNoorrmmaall,  ,  oor  r  OOppeen  n  CCiirrccuuiitt

33334  4  -  -  YYeellllooww CCoooollaannt  t  TTeemmppeerraattuurre  e  SSeennssoor  r  CCiirrccuuiitt DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

33338  8  -  -  YYeellllooww IIddlle  e  SShhuuttddoowwn  n  VVeehhiicclle  e  AAcccceessssoorriiees  s  RReellaayy
Driver CircuitDriver Circuit

Voltage Above Normal, or Shorted to HighVoltage Above Normal, or Shorted to High
SourceSource

33339  9  -  -  YYeellllooww IIddlle  e  SShhuuttddoowwn  n  VVeehhiicclle  e  AAcccceessssoorriiees  s  RReellaayy
Driver CircuitDriver Circuit

Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to Low
SourceSource

33441  1  -  -  YYeellllooww EEnnggiinne  e  CCoonnttrrool  l  MMoodduulle  e  ddaatta  a  lloosstt DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

33442  2  -  -  RReedd EElleeccttrroonniic  c  CCaalliibbrraattiioon  n  CCoodde  e  IInnccoommppaattiibbiilliittyy OOuut  t  oof  f  CCaalliibbrraattiioonn

33443  3  -  -  YYeellllooww EEnnggiinne  e  CCoonnttrrool  l  MMoodduulle  e  WWaarrnniinng  g  iinntteerrnnaal  l  hhaarrdd--
ware failureware failure

Bad Intelligent Device or ComponentBad Intelligent Device or Component

33551  1  -  -  YYeellllooww IInnjjeeccttoor  r  PPoowweer  r  SSuuppppllyy BBaad  d  IInntteelllliiggeennt  t  DDeevviicce  e  oor  r  CCoommppoonneenntt

33552  2  -  -  YYeellllooww SSeennssoor  r  SSuupppplly  y  VVoollttaagge  e  ##1  1  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource
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1-91-9TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)

FFaauullt  t  CCoodde  e  -  -  LLiigghhtt FFaaiilluurre  e  DDeessccrriippttiioonn FFaaiilluurre  e  RReessuullttss

33886  6  -  -  YYeellllooww SSeennssoor  r  SSuupppplly  y  VVoollttaagge  e  ##1  1  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

33887  7  -  -  YYeellllooww AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioon  n  SSeennssoorr
Supply Voltage CircuitSupply Voltage Circuit

Voltage Above Normal, or Shorted to HighVoltage Above Normal, or Shorted to High
SourceSource

44115  5  -  -  RReedd OOiil  l  PPrreessssuurre  e  LLoow  w  –  –  DDaatta  a  VVaalliid  d  bbuut  t  BBeellooww
Normal Operational RangeNormal Operational Range

Most Severe LevelMost Severe Level

44118  8  -  -  MMaaiinntt WWaatteer  r  iin  n  FFuueel  l  IInnddiiccaattoor  r  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Least Severe LevelRange – Least Severe Level

44222  2  -  -  YYeellllooww CCoooollaannt  t  LLeevveell DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

44225  5  -  -  YYeellllooww EEnnggiinne  e  OOiil  l  TTeemmppeerraattuurree DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

44228  8  -  -  YYeellllooww WWaatteer  r  iin  n  FFuueel  l  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

44229  9  -  -  YYeellllooww WWaatteer  r  iin  n  FFuueel  l  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

44331  1  -  -  YYeellllooww AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  IIddlle  e  VVaalliiddaattiioonn
CircuitCircuit

Data Erratic, Intermittent, or IncorrectData Erratic, Intermittent, or Incorrect

44332  2  -  -  RReedd AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  IIddlle  e  VVaalliiddaattiioonn
CircuitCircuit

Out of CalibrationOut of Calibration

44333  3  -  -  YYeellllooww IInnttaakke  e  MMaanniiffoolld  d  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

44334  4  -  -  YYeellllooww PPoowweer  r  LLoosst  t  wwiitthhoouut  t  IIggnniittiioon  n  OOffff DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

44335  5  -  -  YYeellllooww OOiil  l  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

44441  1  -  -  YYeellllooww BBaatttteerry  y  ##1  1  VVoollttaagge  e  LLooww DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

44442  2  -  -  YYeellllooww BBaatttteerry  y  ##1  1  VVoollttaagge  e  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

44443  3  -  -  YYeellllooww AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioon  n  SSeennssoorr
Supply Voltage CircuitSupply Voltage Circuit

Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to Low
SourceSource

44449  9  -  -  RReedd FFuueel  l  PPrreessssuurre  e  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

44551  1  -  -  YYeellllooww IInnjjeeccttoor  r  MMeetteerriinng  g  RRaaiil  l  ##1  1  PPrreessssuurre  e  SSeennssoorr
CircuitCircuit

Voltage Above Normal, or Shorted to HighVoltage Above Normal, or Shorted to High
SourceSource

44552  2  -  -  YYeellllooww IInnjjeeccttoor  r  MMeetteerriinng  g  RRaaiil  l  ##1  1  PPrreessssuurre  e  SSeennssoorr
CircuitCircuit

Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to Low
SourceSource

44888  8  -  -  YYeellllooww IInnttaakke  e  MMaanniiffoolld  d  1  1  TTeemmppeerraattuurree DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

44997 7  -  -  YYeellllooww MMuullttiipplle  e  UUnniit  t  SSyynncchhrroonniizzaattiioon n  SSwwiittcch  h  CCiirrccuuiitt DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

55223  3  -  -  YYeellllooww OOEEM  M  IInntteerrmmeeddiiaatte  e  ((PPTTOO)  )  SSppeeeed  d  sswwiittcchh
ValidationValidation

Data Erratic, Intermittent, or IncorrectData Erratic, Intermittent, or Incorrect

55227  7  -  -  YYeellllooww AAuuxxiilliiaarry  y  IInnppuutt//OOuuttppuut  t  2  2  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

55228 8  -  -  YYeellllooww AAuuxxiilliiaarry  y  AAlltteerrnnaatte  e  TToorrqquue e  VVaalliiddaattiioon n  SSwwiittcchh DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

55229  9  -  -  YYeellllooww AAuuxxiilliiaarry  y  IInnppuutt//OOuuttppuut  t  3  3  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

55551  1  -  -  YYeellllooww AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  IIddlle  e  VVaalliiddaattiioonn
CircuitCircuit

Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to Low
SourceSource
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TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)1-101-10

FFaauullt  t  CCoodde  e  -  -  LLiigghhtt FFaaiilluurre  e  DDeessccrriippttiioonn FFaaiilluurre  e  RReessuullttss

55553  3  -  -  YYeellllooww IInnjjeeccttoor  r  MMeetteerriinng  g  RRaaiil  l  ##1  1  PPrreessssuurre  e  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

55554  4  -  -  YYeellllooww FFuueel  l  PPrreessssuurre  e  SSeennssoor  r  EErrrroorr DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

55559  9  -  -  YYeellllooww IInnjjeeccttoor  r  MMeetteerriinng  g  RRaaiil  l  ##1  1  PPrreessssuurre  e  LLooww DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall

Range – Moderately Severe LevelRange – Moderately Severe Level

55884  4  -  -  YYeellllooww SSttaarrtteer  r  RReellaay  y  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

55885  5  -  -  YYeellllooww SSttaarrtteer  r  RReellaay  y  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

55995  5  -  -  YYeellllooww TTuurrbboocchhaarrggeer  r  ##1  1  SSppeeeed  d  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

55996  6  -  -  YYeellllooww EElleeccttrriiccaal  l  CChhaarrggiinng  g  SSyysstteem  m  VVoollttaagge  e  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

55997  7  -  -  YYeellllooww EElleeccttrriiccaal  l  CChhaarrggiinng  g  SSyysstteem  m  VVoollttaagge  e  LLooww DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

55998  8  -  -  RReedd EElleeccttrriiccaal  l  CChhaarrggiinng  g  SSyysstteem  m  VVoollttaagge  e  LLooww DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Most Severe LevelRange – Most Severe Level

66449  9  -  -  MMaaiinntt CChhaanngge  e  LLuubbrriiccaattiinng  g  OOiil  l  aannd  d  FFiilltteerr CCoonnddiittiioon  n  EExxiissttss

66887  7  -  -  YYeellllooww TTuurrbboocchhaarrggeer  r  ##1  1  SSppeeeed  d  LLooww DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

66889  9  -  -  YYeellllooww PPrriimmaarry  y  EEnnggiinne  e  SSppeeeed  d  SSeennssoor  r  EErrrroorr DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

66991  1  -  -  YYeellllooww TTuurrbboocchhaarrggeer  r  ##1  1  CCoommpprreessssoor  r  IInnlleet  t  TTeemmppeerraa--
ture Sensor Circuitture Sensor Circuit

Voltage Above Normal, or Shorted to HighVoltage Above Normal, or Shorted to High
SourceSource

66992  2  -  -  YYeellllooww TTuurrbboocchhaarrggeer  r  ##1  1  CCoommpprreessssoor  r  IInnlleet  t  TTeemmppeerraa--
ture Sensor Circuitture Sensor Circuit

Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to Low
SourceSource

66997  7  -  -  YYeellllooww EECCM  M  IInntteerrnnaal  l  TTeemmppeerraattuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

66998  8  -  -  YYeellllooww EECCM  M  IInntteerrnnaal  l  TTeemmppeerraattuurre  e  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

77119  9  -  -  YYeellllooww EExxtteennddeed  d  CCrraannkkccaasse  e  BBllooww––bby  y  PPrreessssuurree
CircuitCircuit

Voltage Above Normal, or Shorted to HighVoltage Above Normal, or Shorted to High
SourceSource

77229  9  -  -  YYeellllooww EExxtteennddeed  d  CCrraannkkccaasse  e  BBllooww––bby  y  PPrreessssuurreeCircuitCircuit Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to LowSourceSource

77331  1  -  -  YYeellllooww EEnnggiinne  e  SSppeeeedd//PPoossiittiioon  n  ##2  2  mmeecchhaanniiccaall
misalignment between camshaft and crank-misalignment between camshaft and crank-
shaft sensorsshaft sensors

Mechanical System Not Responding ProperlyMechanical System Not Responding Properly
or Out of Adjustmentor Out of Adjustment

77553  3  -  -  YYeellllooww EEnnggiinne  e  SSppeeeedd//PPoossiittiioon  n  ##2  2  CCaammsshhaafft  t  ssyynncc
errorerror

Data Erratic, Intermittent, or IncorrectData Erratic, Intermittent, or Incorrect

77557  7  -  -  YYeellllooww EElleeccttrroonniic  c  CCoonnttrrool  l  MMoodduulle  e  ddaatta  a  lloosstt CCoonnddiittiioon  n  EExxiissttss

77778  8  -  -  YYeellllooww EEnnggiinne  e  SSppeeeed  d  SSeennssoor  r  ((CCaammsshhaafftt)  )  EErrrroorr DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

77779  9  -  -  YYeellllooww WWaarrnniinng  g  AAuuxxiilliiaarry  y  EEqquuiippmmeennt  t  SSeennssoor  r  IInnppuut  t  #  #  33
(OEM Switch)(OEM Switch)

Root Cause Not KnownRoot Cause Not Known

99551 1  -  -  NNoonnee CCyylliinnddeer  r  PPoowweer  r  IImmbbaallaanncce e  BBeettwweeeen n  CCyylliinnddeerrss DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

1111117  7  -  -  NNoonnee PPoowweer  r  LLoosst  t  WWiitth  h  IIggnniittiioon  n  OOnn DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

1111339  9  -  -  YYeellllooww IInnjjeeccttoor  r  CCyylliinnddeer  r  ##11 MMeecchhaanniiccaal  l  SSyysstteem  m  NNoot  t  RReessppoonnddiinng  g  PPrrooppeerrllyy

or Out of Adjustmentor Out of Adjustment
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1-111-11TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)

FFaauullt  t  CCoodde  e  -  -  LLiigghhtt FFaaiilluurre  e  DDeessccrriippttiioonn FFaaiilluurre  e  RReessuullttss

1111441  1  -  -  YYeellllooww IInnjjeeccttoor  r  CCyylliinnddeer  r  ##22 MMeecchhaanniiccaal  l  SSyysstteem  m  NNoot  t  RReessppoonnddiinng  g  PPrrooppeerrllyy
or Out of or Out of AdjustmentAdjustment

1111442  2  -  -  YYeellllooww IInnjjeeccttoor  r  CCyylliinnddeer  r  ##33 MMeecchhaanniiccaal  l  SSyysstteem  m  NNoot  t  RReessppoonnddiinng  g  PPrrooppeerrllyy
or Out of or Out of AdjustmentAdjustment

1111443  3  -  -  YYeellllooww IInnjjeeccttoor  r  CCyylliinnddeer  r  ##44 MMeecchhaanniiccaal  l  SSyysstteem  m  NNoot  t  RReessppoonnddiinng  g  PPrrooppeerrllyy
or Out of or Out of AdjustmentAdjustment

1111444  4  -  -  YYeellllooww IInnjjeeccttoor  r  CCyylliinnddeer  r  ##55 MMeecchhaanniiccaal  l  SSyysstteem  m  NNoot  t  RReessppoonnddiinng  g  PPrrooppeerrllyy
or Out of or Out of AdjustmentAdjustment

1111445  5  -  -  YYeellllooww IInnjjeeccttoor  r  CCyylliinnddeer  r  ##66 MMeecchhaanniiccaal  l  SSyysstteem  m  NNoot  t  RReessppoonnddiinng  g  PPrrooppeerrllyy
or Out of or Out of AdjustmentAdjustment

1122339  9  -  -  YYeellllooww AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioon  n  SSeennssoor  r  22
CircuitCircuit

Voltage Above Normal, or Shorted to HighVoltage Above Normal, or Shorted to High
SourceSource

1122441  1  -  -  YYeellllooww AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioon  n  SSeennssoor  r  22
CircuitCircuit

Voltage Below Normal, or Shorted to LowVoltage Below Normal, or Shorted to Low
SourceSource

1122442  2  -  -  RReedd AAcccceelleerraattoor  r  PPeeddaal  l  oor  r  LLeevveer  r  PPoossiittiioon  n  SSeennssoor  r  11
and 2and 2

Data Erratic, Intermittent, or IncorrectData Erratic, Intermittent, or Incorrect

1122556 -  6 -  YYeellllooww CCoonnttrrool  Ml  Moodduulle Ie Iddeennttiiffiiccaattiioon In Innppuut  St  Sttaatte Ee Errrroorr DDaatta Ea Errrraattiicc,  I,  Inntteerrmmiitttteenntt,  o,  or  Ir  Innccoorrrreecctt

1122557 7  -  R-  Reedd CCoonnttrrool  l  MMoodduulle  e  IIddeennttiiffiiccaattiioon n  IInnppuut  t  SSttaatte  e  EErrrroorr DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

1199111  1  -  -  YYeellllooww IInnjjeeccttoor  r  MMeetteerriinng  g  RRaaiil  l  1  1  PPrreessssuurree DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Most Severe LevelRange – Most Severe Level

2211111  1  -  -  YYeellllooww CCoooollaannt  t  TTeemmppeerraattuurre  e  2  2  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

2211112  2  -  -  YYeellllooww CCoooollaannt  t  TTeemmppeerraattuurre  e  2  2  SSeennssoor  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

2211113  3  -  -  YYeellllooww CCoooollaannt  t  TTeemmppeerraattuurre  e  22 DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

2211114  4  -  -  RReedd CCoooollaannt  t  TTeemmppeerraattuurre  e  22 DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Most Severe LevelRange – Most Severe Level

2211115  5  -  -  YYeellllooww CCoooollaannt  t  PPrreessssuurre  e  2  2  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

2211116  6  -  -  YYeellllooww CCoooollaannt  t  PPrreessssuurre  e  2  2  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

2211117  7  -  -  YYeellllooww CCoooollaannt  t  PPrreessssuurre  e  22 DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

2211885  5  -  -  YYeellllooww SSeennssoor  r  SSuupppplly  y  VVoollttaagge  e  ##4  4  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

2211886  6  -  -  YYeellllooww SSeennssoor  r  SSuupppplly  y  VVoollttaagge  e  ##4  4  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

2211995  5  -  -  RReedd TTrraannssmmiissssiioonn’’s  s  tteemmppeerraattuurre  e  eexxcceeeedds  s  224455FF
(118(118C).C).

Engine will shut down 30 seconds after the redEngine will shut down 30 seconds after the red
icon begins flashing.icon begins flashing.

2222115  5  -  -  YYeellllooww FFuueel  l  PPuummp  p  DDeelliivveerry  y  PPrreessssuurree DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

2222116  6  -  -  YYeellllooww FFuueel  l  PPuummp  p  DDeelliivveerry  y  PPrreessssuurree DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

2222117  7  -  -  YYeellllooww EECCM  M  PPrrooggrraam  m  MMeemmoorry  y  ((RRAAMM)  )  CCoorrrruuppttiioonn CCoonnddiittiioon  n  EExxiissttss

2222449  9  -  -  YYeellllooww IInnjjeeccttoor  r  MMeetteerriinng  g  RRaaiil  l  1  1  PPrreessssuurree DDaatta  a  VVaalliid  d  bbuut  t  BBeelloow  w  NNoorrmmaal  l  OOppeerraattiioonnaallRange – Most Severe LevelRange – Most Severe Level
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FFaauullt  t  CCoodde  e  -  -  LLiigghhtt FFaaiilluurre  e  DDeessccrriippttiioonn FFaaiilluurre  e  RReessuullttss

2222665  5  -  -  YYeellllooww FFuueel  l  PPrriimmiinng  g  PPuummp p  CCoonnttrrool  l  SSiiggnnaal  l  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

2222666  6  -  -  YYeellllooww FFuueel  l  PPrriimmiinng  g  PPuummp p  CCoonnttrrool  l  SSiiggnnaal  l  CCiirrccuuiitt VVoollttaagge  e  BBeelloow w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

2222992  2  -  -  YYeellllooww FFuueel  l  IInnlleet  t  MMeetteer  r  DDeevviiccee DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Moderately Severe LevelRange – Moderately Severe Level

2222993  3  -  -  YYeellllooww FFuueel  l  IInnlleet  t  MMeetteer  r  DDeevviicce  e  fflloow  w  ddeemmaannd  d  lloowweerr
than expectedthan expected

Data Valid but Below Normal OperationalData Valid but Below Normal Operational
Range – Moderately Severe LevelRange – Moderately Severe Level

2233111  1  -  -  YYeellllooww FFuueelliinng  g  AAccttuuaattoor  r  ##1  1  CCiirrccuuiit  t  EErrrroorr CCoonnddiittiioon  n  EExxiissttss

2233221  1  -  -  NNoonnee EEnnggiinne  e  SSppeeeed  d  /  /  PPoossiittiioon  n  SSeennssoor  r  ##11 DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

2233222  2  -  -  NNoonnee EEnnggiinne  e  SSppeeeed  d  /  /  PPoossiittiioon  n  SSeennssoor  r  ##22 DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt

2233445  5  -  -  YYeellllooww TTuurrbboocchhaarrggeer  r  ssppeeeed  d  iinnvvaalliid  d  rraatte  e  oof  f  cchhaannggee
detecteddetected

 Abnormal Rate  Abnormal Rate of Changeof Change

2233446  6  -  -  NNoonnee TTuurrbboocchhaarrggeer  r  TTuurrbbiinne  e  IInnlleet  t  TTeemmppeerraattuurre  e  ((CCaall--
culated)culated)

Data Valid but Above Normal OperationalData Valid but Above Normal Operational
Range – Least Severe LevelRange – Least Severe Level

2233447  7  -  -  NNoonnee TTuurrbboocchhaarrggeer  r  CCoommpprreessssoor  r  OOuuttlleet  t  TTeemmppeerraattuurree
(Calculated)(Calculated)

Data Valid but Above Normal OperationalData Valid but Above Normal Operational
Range – Least Severe LevelRange – Least Severe Level

2233662  2  -  -  YYeellllooww EEnnggiinne  e  BBrraakke  e  AAccttuuaattoor  r  CCiirrccuuiit  t  ##11 VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLoowwSourceSource

2233663  3  -  -  YYeellllooww EEnnggiinne  e  BBrraakke  e  AAccttuuaattoor  r  CCiirrccuuiit  t  ##22 VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

2233666  6  -  -  YYeellllooww EEnnggiinne  e  BBrraakke  e  AAccttuuaattoor  r  CCiirrccuuiit  t  ##11 VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

2233667  7  -  -  YYeellllooww EEnnggiinne  e  BBrraakke  e  AAccttuuaattoor  r  CCiirrccuuiit  t  ##22 VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

2233777  7  -  -  YYeellllooww FFaan  n  CCoonnttrrool  l  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

2233884  4  -  -  YYeellllooww VVGGT  T  AAccttuuaattoor  r  DDrriivveer  r  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

2233885  5  -  -  YYeellllooww VVGGT  T  AAccttuuaattoor  r  DDrriivveer  r  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

2255555  5  -  -  YYeellllooww IInnttaakke  e  AAiir  r  HHeeaatteer  r  ##1  1  CCiirrccuuiitt VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghhSourceSource

2255556  6  -  -  YYeellllooww IInnttaakke  e  AAiir  r  HHeeaatteer  r  ##1  1  CCiirrccuuiitt VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

2255557  7  -  -  YYeellllooww AAuuxxiilliiaarry  y  PPWWM  M  DDrriivveer  r  ##11 VVoollttaagge  e  AAbboovve  e  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  HHiigghh
SourceSource

2255558  8  -  -  YYeellllooww AAuuxxiilliiaarry  y  PPWWM  M  DDrriivveer  r  ##11 VVoollttaagge  e  BBeelloow  w  NNoorrmmaall,  ,  oor  r  SShhoorrtteed  d  tto  o  LLooww
SourceSource

2299663  3  -  -  NNoonnee EEnnggiinne  e  CCoooollaannt  t  TTeemmppeerraattuurre  e  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Least Severe LevelRange – Least Severe Level

2299664  4  -  -  NNoonnee IInnttaakke  e  MMaanniiffoolld  d  TTeemmppeerraattuurre  e  HHiigghh DDaatta  a  VVaalliid  d  bbuut  t  AAbboovve  e  NNoorrmmaal  l  OOppeerraattiioonnaall
Range – Least Severe LevelRange – Least Severe Level

2299773  3  -  -  YYeellllooww IInnttaakke  e  MMaanniiffoolld  d  PPrreessssuurre  e  SSeennssoor  r  CCiirrccuuiitt DDaatta  a  EErrrraattiicc,  ,  IInntteerrmmiitttteenntt,  ,  oor  r  IInnccoorrrreecctt
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Engine Engine TTroubleshootingroubleshooting

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 life of a Cummins diesel Cummins diesel engine. engine. Always checkAlways check
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 tery or corroded terminals. corroded terminals. Study the Study the problemproblem
thoroughly before starting to work on the engine.thoroughly before starting to work on the engine.

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

1.1. WhaWhat wert were the we the warnarning sing signigns pres precedceding ting thehe
trouble?trouble?

2.2. Has tHas the enhe engingine beee been subn subjecjected tted to reco recentent
repair or maintenance?repair or maintenance?

3.3. Has a Has a simsimilailar tror troubluble occe occurrurred beed beforfore?e?

4.4. If tIf the engihe engine stne still rill runs, uns, is it is it safe safe to coto continuentinue
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 inexpensively cor-Check the items most easily and inexpensively cor-
rected before proceeding to the more difficult, timerected before proceeding to the more difficult, time
consuming and expensiconsuming and expensive itemsve items. . After a After a malfunc-malfunc-
tion has been corrected, locate and correct thetion has been corrected, locate and correct the
cause of the trouble to prevent recurrence of thecause of the trouble to prevent recurrence of the
same trouble.same trouble.

Engine Noise Diagnostic Procedures – GeneralEngine Noise Diagnostic Procedures – General
InformationInformation

 NOTE: NOTE:   When diagnosing When diagnosing engine noise engine noise problems,problems,
 make sure that  make sure that noises caused by noises caused by accessories,accessories,
 such as the  such as the air compressor and air compressor and power take–off,power take–off,
 are not mistaken  are not mistaken for engine noises. for engine noises. Remove theRemove the
 accessory drive belts to  accessory drive belts to eliminate noise caused eliminate noise caused by by 
these units. these units. Noise will Noise will also travel also travel to other mto other metal etal 

 parts not related to  parts not related to the problem. the problem. The use of aThe use of a
 stethoscope can  stethoscope can help locate help locate an engine an engine noise.noise.

Engine noises heard at the crankshaft speed,Engine noises heard at the crankshaft speed,
engine rpm, are noises related to the crankshaft,engine rpm, are noises related to the crankshaft,
rods, pistons, rods, pistons, and piston and piston pins. pins. Noises heard Noises heard atat
the camshaft speed, one–half of the engine rpm,the camshaft speed, one–half of the engine rpm,
are related to are related to the valve the valve train. train. A handheld digitalA handheld digital
tachometer can help determine if the noise istachometer can help determine if the noise is
related to components operating at the crankshaftrelated to components operating at the crankshaft
or camshaft speed.or camshaft speed.

There is not a definite rule or test that will positive-There is not a definite rule or test that will positive-
ly determine the source of a noise complaint.ly determine the source of a noise complaint.

Engine–driven components and accessories, suchEngine–driven components and accessories, such
as gear–driven fan clutches, hydraulic pumps,as gear–driven fan clutches, hydraulic pumps,

belt–driven alternators, air–conditioning compres-belt–driven alternators, air–conditioning compres-
sors, and turbochargers, can contribute to enginesors, and turbochargers, can contribute to engine

noise. noise. Use the followUse the following information as ing information as a guide toa guide to
diagnosing engine noise.diagnosing engine noise.

Main Bearing NoiseMain Bearing Noise (Refer to Problem 40.)(Refer to Problem 40.).. TheThe

noise caused by a loose main bearing is a loud,noise caused by a loose main bearing is a loud,dull knock heard when the engine is pulling adull knock heard when the engine is pulling a
load. load. If all mIf all main bearings are ain bearings are loose, a loud loose, a loud clatterclatter
will be heard. will be heard. The knock The knock is heard regularly is heard regularly everyevery
other revolution. other revolution. The noise The noise is the is the loudest whenloudest when
the engine is the engine is lugging or under lugging or under heavy load. heavy load. TheThe
knock is knock is duller than duller than a connecting a connecting rod noise. rod noise. LowLow
oil pressure can also accompany this condition.oil pressure can also accompany this condition.

If the bearing is not loose enough to produce aIf the bearing is not loose enough to produce a
knock by itself, the bearing can knock if the oil isknock by itself, the bearing can knock if the oil is
too thin or if there is no oil on the bearing.too thin or if there is no oil on the bearing.

 An irregular  An irregular noise can noise can indicate worn crankshaftindicate worn crankshaft
thrust bearings.thrust bearings.

 An intermittent, sharp  An intermittent, sharp knock indicates excessiveknock indicates excessive

crankshaft crankshaft end clearance. end clearance. Repeated clutcRepeated clutch disen-h disen-
gagements can cause a change in the noise.gagements can cause a change in the noise.

Connecting Rod Bearing NoiseConnecting Rod Bearing Noise (Refer to Prob-(Refer to Prob-
lem 39.)lem 39.).. Connecting rods with excessive clear-Connecting rods with excessive clear-
ance will knock at all engine speeds under bothance will knock at all engine speeds under both
idle and idle and load conditions. load conditions. When the When the bearingsbearings
begin to become loose, the noise can be con-begin to become loose, the noise can be con-
fused with pistfused with piston slap or on slap or loose piston pins. loose piston pins. TheThe
noise increases in volume with engine speed.noise increases in volume with engine speed.
Low oil pressure can also accompany thisLow oil pressure can also accompany this
condition.condition.

Piston NoisePiston Noise (Refer to Problem 41.)(Refer to Problem 41.).. It is difficultIt is difficult
to tell the difference between piston pin, connect-to tell the difference between piston pin, connect-
ing rod, and ing rod, and piston noise. piston noise. A loose A loose piston pinpiston pin

causes a loud double knock that is usually heardcauses a loud double knock that is usually heardwhen the when the engine is engine is idling. idling. When the When the injector toinjector to
this cylinder is cut out, a noticeable change will bethis cylinder is cut out, a noticeable change will be
heard in the heard in the sound of sound of the knocking the knocking noise. noise. Howev-Howev-
er, on some engines the knock becomes moreer, on some engines the knock becomes more
noticeable when the vehicle is operated on thenoticeable when the vehicle is operated on the
road at a steady speed.road at a steady speed.
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PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. EnEngigine wne wilill nl notot
crank or crankscrank or cranks
slowlyslowly

1.1. BatBattertery diy discsconneonnect sct swiwitch itch is turs turnedned
off.off.

2.2. EngEngine ine dridrive ve uniunits ts are are engaengagedged..

3.3. BatBattertery cy connonnectectionions ars are be brokroken,en,
loose or corroded.loose or corroded.

4.4. LoLow w babatttterery y chchararge.ge.

5.5. BatBattertery ry ratiating ng is is too too lowlow..

6.6. Oil Oil for for operoperatiating cng condonditiitions ons isis
incorrect.incorrect.

7.7. OiOil ll levevel el is is totoo ho higigh.h.

8.8. Oil Oil temtemperperatuature re is is too too lowlow..

9.9. EleElectrctric sic shifhifter iter is not s not in thin the neue neutratrall
position.position.

10.10. CircuCircuit breaker (CBit breaker (CB13, CB14,13, CB14,
CB15, CB27, CB28 or ECM 30CB15, CB27, CB28 or ECM 30
amp; Illustrations 1-6 and 6-6 thruamp; Illustrations 1-6 and 6-6 thru
6-8) is tripped or defective.6-8) is tripped or defective.

1111.. DefecDefective accesstive accessory power sole-ory power sole-
noid (L1).noid (L1).

12.12. Defective Defective neutral start neutral start relay (K9,relay (K9,
Illustration 6-6).Illustration 6-6).

13.13. Defective Defective start assist start assist solenoid (L2).solenoid (L2).

14.14. DefecDefective startertive starter..
15.15. DefecDefective ignititive ignition switch (S1).on switch (S1).

16.16. Blown fuBlown fuse (5 amp) to tse (5 amp) to the ECM.he ECM.

17.17. Loose or brLoose or broken wiroken wires / plugs / es / plugs / 
pins between any of the compo-pins between any of the compo-
nents in Causes 9. thru 16. of thisnents in Causes 9. thru 16. of this
Problem.Problem.

18.18. The TICS emergThe TICS emergency hydraency hydrauliculic
movement stop has beenmovement stop has been
depressed to disable certaindepressed to disable certain
functions.functions.

1.1. TTurn baurn battettery diry discosconnennect swct switcitch on.h on.

2.2. DisDisengengage age engengine ine dridriven ven uniunits.ts.

3.3. CheCheck ck for for damdamageage. . RepReplaclace, e, tigtight-ht-
en or clean.en or clean.

4.4. CheCheck elck electectrolrolyte lyte leveevel and sl and specpecifiificc
gravity. gravity. Recharge or Recharge or replace bat-replace bat-
teries.teries.

5.5. RepReplaclace with ce with corrorrect rect rateated battd batteryery..

6.6. ChaChange nge oil oil and and filfilterter. . RefRefer er to to thethe
Fuel and Lubricant Specifica-Fuel and Lubricant Specifica-
tionstions in thein the AppendicesAppendices for the for the
proper type of oil to be used.proper type of oil to be used.

7.7. CheCheck ck the the oil oil levlevel. el. VVerierify fy the the oiloil
pan capacity. pan capacity. Drain excess Drain excess oil if oil if 
necessary. necessary. Fill the Fill the system to system to thethe
specified level.specified level.

8.8. InInststalall oil oil pal pan hen heataterer..

9.9. PlaPlace elce electectric ric shishiftefter in thr in the neue neutratrall
position.position.

10.10. Reset or Reset or replace circuit replace circuit breaker(s).breaker(s).

11.11. Replace acReplace accessory cessory power power solenoidsolenoid
(L1).(L1).

12.12. Replace neutral Replace neutral start relay start relay (K9).(K9).

13.13. Replace start Replace start assist solenoid assist solenoid (L2).(L2).

14.14. Replace or Replace or repair starterrepair starter..
15.15. Refer to ComRefer to Component 4. of theponent 4. of the

Component TroubleshootingComponent Troubleshooting
chart inchart in Section 6.Section 6.

16.16. ReplacReplace fusee fuse(s).(s).

17.17. IsolaIsolate and repairte and repair..

18.18. Pull the TICS emergPull the TICS emergency hydrency hydraulicaulic
stop to its Out position.stop to its Out position.
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PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

2.2. EnEngigine dine difffificucult tlt too
start or will notstart or will not
start (no exhauststart (no exhaust

smoke present)smoke present)

1.1. LoLow fw fueuel ll levevelel..

2.2. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

3.3. BaBattttery ery vovoltltagage is le is lowow..

4.4. BatBattertery voy voltaltage suge supplpply to ty to the elhe elec-ec-
tronic control module tronic control module (ECM) is low,(ECM) is low,
interrupted, or open.interrupted, or open.

5.5. MoiMoistusture ire is in s in the the wirwiring ing harharnesnesss
connectors.connectors.

6.6. AiAir is r is in tin the fhe fuel uel sysyststemem..

1.1. FiFill ll ththe fe fueuel tl tanank.k.

22.. RReeffeer r ttoo Diagnostic Fault CodesDiagnostic Fault Codes
found earlier in this section forfound earlier in this section for
instructions on how to read activeinstructions on how to read active
fault codesfault codes. . If fIf fault codes ault codes areare
active, contact a Cummins Autho-active, contact a Cummins Autho-
rized Repair rized Repair FacilityFacility..

3.3. CheCheck ck the the batbatterteries ies and and thethe
unswitched battery supply circuit.unswitched battery supply circuit.

4.4. CheCheck tck the bhe battattery ery conconnecnectiotions ans andnd
fuses.fuses.

5.5. Dry Dry the the conconnecnectortors ws with ith an ean eleclec--
tronics cleaner.tronics cleaner.

6.6. CheCheck fck for aor air iir in thn the fue fuel sel systystem.em.
Tighten or replace the fuel connec-Tighten or replace the fuel connec-
tions, fuel lines, fuel hoses, andtions, fuel lines, fuel hoses, and

fuel filters fuel filters as required. as required. Vent Vent airair
from the system.from the system.

3.3. EngEnginine de dififfificucult lt toto
start or will notstart or will not
start (exhauststart (exhaust
smoke present)smoke present)

1.1. LoLow fw fueuel ll levevelel..

2.2. BaBattttery ery vovoltltagage is le is lowow..

3.3. EngEngine cine cranrankinking spg speed ieed is tos too slo slowow..

4.4. StaStartirting aing aid ned needed eded for for colcold wed weathath--
er or is not working properly.er or is not working properly.

5.5. AiAir is r is in tin the fhe fuel uel sysyststemem..

66.. FFuueel l lleaeakk..

7.7. Air Air intintake ake syssystem tem is ris restestricrictedted..

8.8. IncIncorrorrect ect fuefuel grl grade ade is bis being eing useusedd
or fuel quality is poor.or fuel quality is poor.

9.9. EngEngine bine bloclock heak heater iter is mals malfunfunctiction-on-
ing (if equipped).ing (if equipped).

10.10. Fuel heateFuel heater is malfunctir is malfunctioning (if oning (if 
equipped).equipped).

11.11. Electronic fault Electronic fault codes are codes are active.active.

1.1. FiFill ll ththe fe fueuel tl tanank.k.

2.2. CheCheck ck the the batbatterteries ies and and thethe
unswitched battery supply circuit.unswitched battery supply circuit.

3.3. CheCheck ck engengine ine cracrankinking ng RPMRPM..
Refer to Problem 1. in this trouble-Refer to Problem 1. in this trouble-
shooting chart.shooting chart.

4.4. CheCheck-ck-reprepair oair or repr replaclace cole cold stad start-rt-
ing aid, if necessary.ing aid, if necessary.

5.5. RefRefer ter to Coo Correrrectiction 6on 6. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

6.6. CheCheck fuck fuel liel linesnes, fue, fuel conl connecnectiotions,ns,
and fuel filters for leaks.and fuel filters for leaks.

7.7. CheCheck ick intantake ske systystem fem for ror restestricric--
tions. tions. Replace air Replace air filter if filter if required.required.

8.8. Use Use the the corcorrecrect gt grade rade of of fuefuel.l.

9.9. CheCheck tck the ehe eleclectritrical cal sousourcerces ans andd
wiring to the cylinder block heater.wiring to the cylinder block heater.
Replace the block heater is neces-Replace the block heater is neces-
sary.sary.

10.10. Check Check the the fuel fuel heaterheater. . Replace Replace if if 
necessary.necessary.

1111.. Refer to CorrRefer to Correctioection 2. of Problemn 2. of Problem
2. in this troubleshooting chart.2. in this troubleshooting chart.
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4.4. EnEngigine sne statartrts, s, bubutt
will not keepwill not keep
runningrunning

1.1. LoLow fw fueuel ll levevelel..

2.2. BatBattertery voy voltaltage sge supplupply to ty to the elhe elec-ec-
tronic control module (ECM) tronic control module (ECM) is low,is low,
interrupted, or open.interrupted, or open.

3.3. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

1.1. FiFill ll fufuel el tatanknk..

2.2. CheCheck ck the the batbattertery cy connonnectectionions.s.

3.3. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

5.5. EnEngigine ne sspepeeded
surges at low orsurges at low or
high idlehigh idle

1.1. LoLow fw fueuel ll levevelel..

2.2. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

3.3. MoiMoistusture ire is in s in the the wirwiring ing harharnesnesss
connectors.connectors.

4.4. AiAir is r is in tin the fhe fueuel syl syststemem..

5.5. IncIncorrorrect ect fuefuel grl grade ade is bis beineing usg useded
or fuel quality is poor.or fuel quality is poor.

1.1. FiFill ll fufuel el tatanknk..

2.2. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

3.3. Dry Dry the the conconnecnectortors wis with th an ean eleclec--
tronics tronics cleanercleaner..

4.4. RefRefer ter to Coo Correrrectiction 6on 6. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

5.5. Use Use the the corcorrecrect gt gradrade oe of ff fueluel..

6.6. EnEngigine ne ruruns ns rorougughh
at idleat idle

1.1. EnEngigine ne is is cocoldld..

2.2. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

3.3. IdlIdle spee speed is ed is set set too ltoo low fow for acor accesces--
sories.sories.

4.4. AiAir is r is in tin the fhe fueuel syl syststemem..

5.5. FuFuel sel supupplply is ry is resestrtricicteted.d.

6.6. EnEngigine mne mounounts ats are wre wororn orn or
damaged.damaged.

7.7. MoiMoistusture ire is in s in the the wirwiring ing harharnesnesss
connectors.connectors.

8.8. IncIncorrorrect ect fuefuel grl grade ade is bis beineing usg useded
or fuel quality is poor.or fuel quality is poor.

1.1. AllAllow tow the ehe engingine tne to wo warm arm to to operoper--
ating ating temperature. temperature. If If the the engineengine
will not reach operating tempera-will not reach operating tempera-
ture, refer to Problem 16. of thisture, refer to Problem 16. of this
troubleshooting chart.troubleshooting chart.

2.2. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

3.3. CheCheck ck and and adjadjust ust the the low low idlidlee
screw.screw.

4.4. RefRefer ter to Coo Correrrectiction 6on 6. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

5.5. CheCheck fck fuel luel lineines for s for resrestritrictictionsons..

6.6. ReReplplacace ene engigine mne mouountnts.s.

7.7. Dry Dry the the conconnecnectortors wis with th an ean eleclec--
tronics tronics cleanercleaner..

8.8. Use Use the the corcorrecrect gt gradrade oe of ff fueluel..

7.7. EnEngigine ne ruruns ns rorougughh
or misfiresor misfires

continued continued 

1.1. EnEngigine ne is is cocoldld..

2.2. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

3.3. AiAir is r is in tin the fhe fueuel syl syststemem..

1.1. RefRefer ter to Coo Correrrectiction 1on 1. of . of ProProbleblemm
6. in this troubleshooting chart.6. in this troubleshooting chart.

2.2. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

3.3. RefRefer ter to Coo Correrrectiction 6on 6. of . of ProProbleblemm

2. in this troubleshooting chart.2. in this troubleshooting chart.
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7.7. EnEngigine ne ruruns ns rorougughh
or misfiresor misfires
(Continued)(Continued)

4.4. FueFuel supl supply lply line oine or pasr passagsage rese restritric-c-
tion between the fuel pump andtion between the fuel pump and
injectors.injectors.

5.5. EnEngigine mne mouountnts ars are woe worn orn orr
damaged.damaged.

6.6. MoiMoistusture ire is in s in the the wirwiring ing harharnesnesss
connectors.connectors.

4.4. CheCheck ck the the fuefuel sul supplpply ly line ine oror
passage for restriction.passage for restriction.

5.5. ReReplplacace ene engigine ne momoununtsts..

6.6. Dry Dry the the conconnecnectortors ws with ith an ean eleclec--
tronics cleaner.tronics cleaner.

8.8. LuLubrbricicatatining g oioill
pressure is lowpressure is low

1.1. EngEngine aine angungularlarity ity durduring ing opeoperatrationion
exceeds specification.exceeds specification.

2.2. Oil Oil does does not not meemeet spt speciecificficatiationsons..

3.3. OiOil fl fililteter ir is ps pluluggggeded..

4.4. Oil iOil is cos contantaminminateated wid with cth cooloolant ant oror

fuel.fuel.
5.5. ExExteternrnal al oioil lel leakak..

6.6. InIncocorrrrecect t oioil ll levevelel..

7.7. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

8.8. Oil pOil presressursure swe switcitch, gah, gaugeuge, se, sensonsorr
or circuit is malfunctioning.or circuit is malfunctioning.

1.1. RefRefer er to a to a CumCumminmins As Authuthoriorizedzed
Repair Repair FacilityFacility..

2.2. ChaChange nge the the oil oil and and filfilterter. . RefRefer er toto
Fuel and Lubricant Specifica-Fuel and Lubricant Specifica-
tionstions in the in the AppendicesAppendices for the for the
proper type of oil to be used.proper type of oil to be used.

3.3. ChaChange onge oil ail and rend replaplace oce oil fil filtilterer..

4.4. RefRefer ter to Pro Probleoblem 10m 10. in . in thithis trs trou-ou-

bleshooting chart.bleshooting chart.
5.5. InsInspecpect tht the ene engingine foe for exr exterternal nal oiloil

leaks. leaks. Tighten Tighten the capscrews, the capscrews, pipepipe
plugs, plugs, and fand fittings. ittings. Replace Replace dam-dam-
aged gaskets.aged gaskets.

6.6. CheCheck ck the the oil oil levlevel. el. Add Add or or dradrainin
engine oil.engine oil.

7.7. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

8.8. CheCheck ck the the oil oil prepressussure sre switwitch,ch,
gauge, sensor or circuit for correctgauge, sensor or circuit for correct
operation.operation.

9.9. LuLubrbricicatatining g oioillpressure is highpressure is high 1.1. EngEngine ine coocoolanlant tet tempemperatrature ure is tis toooolow.low.

2.2. Oil pOil presressursure swe switcitch, gah, gaugeuge, se, sensonsorr
or circuit is malfunctioning.or circuit is malfunctioning.

3.3. Oil Oil does does not not meemeet spt speciecificficatiationsons..

4.4. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

1.1. RefRefer ter to Pro Probloblem 1em 16. o6. of thf this tis trou-rou-bleshooting chart.bleshooting chart.

2.2. CheCheck ck the the oil oil prepressussure sre switwitch,ch,
gauge, sensor or circuit for correctgauge, sensor or circuit for correct
operation.operation.

3.3. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
8. in this troubleshooting chart.8. in this troubleshooting chart.

4.4. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

10.10. LubricLubricating ating oil isoil is
contaminatedcontaminated

continued continued 

1.1. Oil Oil is is concontamtaminainated ted witwith fh fueluel..

2.2. IntInternaernal el engingine ne coocoolanlant lt leakeak..

1.1. ChaChange nge the the oil oil and and filfilterter. . RefRefer er toto
ProblemProblem  31. in this troubleshooting31. in this troubleshooting
chart.chart.

2.2. RefRefer ter to Pro Probleoblem 14m 14. in . in thithis trs trou-ou-
bleshooting chart.bleshooting chart.
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10.10. LubricLubricating oil ating oil isis
contaminatedcontaminated
(Continued)(Continued)

3.3. BuBulk lk oioil l susupppply ly is is cconontatammininatateded.. 3.3. ChChececk k bubulk lk oioil l susupppplyly. . DDrarain in ththe e oioill
and replace with non-contaminatedand replace with non-contaminated
oil. oil. Replace Replace oil oil filter(s).filter(s).

1111.. CoolaCoolant temnt tempera-pera-
ture is aboveture is above
normal (Gradualnormal (Gradual
Overheat)Overheat)

continued continued 

1.1. ChaCharge arge air coir cooleoler finr fins, rs, radiadiatoator finr fins,s,
or air conditioner condenser finsor air conditioner condenser fins
are damaged or obstructed withare damaged or obstructed with
debris.debris.

2.2. CoCoololanant lt levevel el is is loloww..

3.3. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

4.4. Fan Fan shrshroud oud is dis damaamaged ged or mor mississinging,,
or the air recirculation baffles areor the air recirculation baffles are
damaged or missing.damaged or missing.

5.5. InIncocorrrrecect t oil oil lelevevel.l.
6.6. Oil Oil is cis contontamiaminatnated wed with ith coocoolanlant ort or

fuel.fuel.

7.7. RadRadiatiator or hoshose ie is s colcollaplapsedsed,,
restricted, or leaking.restricted, or leaking.

8.8. IncIncorrorrect ect coocoolant lant mixmixturture of ae of antinti--
freeze and water.freeze and water.

9.9. CooCoolanlant tet tempemperatrature ure gaugauge ige is mas mal-l-
functioning.functioning.

10.10. Fan drivFan drive belt is loose, tie belt is loose, tight, orght, or notnot

correctly aligned.correctly aligned.

11.11. Radiator cap(s) Radiator cap(s) is incorrect, is incorrect, mal-mal-
functioning, or has low pressurefunctioning, or has low pressure
rating.rating.

12.12. VVent line is restrictent line is restricted.ed.

13.13. IntakIntake manifold air tempee manifold air temperature israture is
above normal.above normal.

14.14. Incorrect Incorrect thermostat thermostat or thermor thermostatostat
is malfunctioning.is malfunctioning.

15.15. Water Water pump is pump is malfunctioning.malfunctioning.

1.1. InsInspecpect the cht the chargarge air coe air cooleolerr, rad, radia-ia-
tor, and air conditioner condensertor, and air conditioner condenser
fins. fins. Clean Clean if necesif necessarysary..

2.2. InsInspecpect tht the enge engine aine and cnd coolooling ing syssys--
tem for external coolant leaks.tem for external coolant leaks.
Repair if Repair if necessarynecessary. . Add coolant.Add coolant.

3.3. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

4.4. InsInspecpect tht the she shrouroud and and recd recircirculaula--
tion baffles. tion baffles. RepairRepair, replace, , replace, oror
install if install if necessarynecessary..

5.5. AdAdd od or dr drarain in enengigine ne oioil.l.
6.6. RefRefer ter to a o a CumCumminmins As Authuthoriorizedzed

Repair Repair FacilityFacility..

7.7. InsInspecpect tt the hhe hoseoses ans and red replaplace ace anyny
defective hoses.defective hoses.

8.8. VVerierify tfy the cohe concencentrntratiation of on of antanti-i-
freeze in freeze in the coolant. the coolant. Add anti-Add anti-
freeze or water to bring concentra-freeze or water to bring concentra-
tion to tion to the proper the proper mixture. mixture. Refer toRefer to
CoolantCoolant in in Section 5Section 5 for the cor- for the cor-
rect coolant concentration.rect coolant concentration.

9.9. TTest est the the temtemperperatuature gre gaugauge.e.
Replace the gauge if necessary.Replace the gauge if necessary.

10.10. Check belCheck belt tension and tigt tension and tighten / hten / 

loosen if necloosen if necessaryessary. . Replace drivReplace drivee
belt if necessary.belt if necessary.

111.1. ReplacReplace radiator cap(se radiator cap(s).).

12.12. Check vent line for restCheck vent line for restrictiriction.on.

13.13. Refer to ProbRefer to Problem 34. in this trolem 34. in this trou-u-
bleshooting chart.bleshooting chart.

14.14. Check the theCheck the thermostrmostat for the cor-at for the cor-
rect part number and for correctrect part number and for correct
operation.operation.

15.15. Check the waCheck the water pump for corrter pump for correctect
operation. operation. Replace Replace water water pump pump if if 
necessary.necessary.
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111.1. CoolanCoolant temt tempera-pera-
ture is aboveture is above
normal (Gradualnormal (Gradual

Overheat)Overheat)
(Continued)(Continued)

16.16. RadiatRadiator core is internallor core is internallyy
obstructed or damaged.obstructed or damaged.

17.17. Engine is ovEngine is over–fueer–fueled.led.

16.16. InspeInspect the radiatct the radiator and clean if or and clean if 
necessary.necessary.

17.17. Check Check the futhe fuel ratel rate. e. Refer Refer to Prto Prob-ob-lem 21. in this troubleshootinglem 21. in this troubleshooting
chart.chart.

12.12. CoolanCoolant temt tempera-pera-
ture is aboveture is above
normal (Suddennormal (Sudden
Overheat)Overheat)

1.1. CoCoololanant lt levevel iel is ls lowow..

2.2. Fan Fan dridrive ove or far fan con contrntrols ols are are malmal--
functioning.functioning.

3.3. Fan Fan dridrive bve belt elt is lis loosoose, be, brokroken, en, oror
not correctly aligned.not correctly aligned.

4.4. RadRadiatiator cor cap(ap(s) is) is incs incorrorrectect, ma, mal-l-
functioning, or has low-pressurefunctioning, or has low-pressure

rating.rating.
5.5. RadRadiatiator or hoshose ie is s colcollaplapsedsed,,

restricted, or leaking.restricted, or leaking.

6.6. CooCoolanlant tet tempemperatrature ure gaugauge is ge is malmal--
functioning.functioning.

7.7. ChaCharge arge air coir cooleoler finr fins, ras, radiadiator ftor finsins,,
or air conditioner condenser finsor air conditioner condenser fins
are damaged or obstructed withare damaged or obstructed with
debris.debris.

8.8. VVenent lit line ine is res reststririctcteded..

1.1. InsInspecpect tht the enge engine ine and cand coolooling sing sys-ys-
tem for external coolant leaks.tem for external coolant leaks.
Repair if Repair if necessarynecessary. . Add coolant.Add coolant.

2.2. CheCheck tck the fhe fan dan drivrive ane and fad fan con con-n-
trols.trols.

3.3. CheCheck bck belt elt tentensiosion and n and tigtightehten if n if 
necessary. necessary. Replace drivReplace drive belt e belt if if 
necessary.necessary.

4.4. ReReplplacace rae radidiatator cor capap(s(s).).

5.5. InsInspecpect tt the hhe hoseoses ans and red replaplace ace anyny
defective hoses.defective hoses.

6.6. TTest est the the temtemperperatuature gre gaugauge.e.
Replace the gauge if necessary.Replace the gauge if necessary.

7.7. InsInspecpect the ct the charharge aige air coor coolerler, rad, radia-ia-
tor, and air conditioner condensertor, and air conditioner condenser
fins. fins. Clean if Clean if necessarynecessary..

8.8. CheCheck vck vent ent linline foe for rer restrstrictictionion..

13.13. CoolanCoolant lost loss –s –
ExternalExternal

continued continued 

1.1. LoLow cw coooolalant lnt levevelel..

2.2. ExExteternarnal cl coooolalant nt leleakak..

3.3. RadRadiatiator cor cap(ap(s) is) is incs incorrorrectect, ma, mal-l-
functioning, or has low-pressurefunctioning, or has low-pressure
rating.rating.

4.4. RadRadiatiator or hoshose ie is s colcollaplapsedsed,,

restricted, or leaking.restricted, or leaking.

1.1. InsInspecpect tht the enge engine ine and cand coolooling sing sys-ys-
tem for external coolant leaks.tem for external coolant leaks.
Repair / replace damaged coolingRepair / replace damaged cooling
components. components. Add Add coolant.coolant.

2.2. InInspspecect the ent the engigine for cne for cooloolant lant leak-eak-
ing from hoses, draincocks, watering from hoses, draincocks, water
manifold, jumper tubes, expansionmanifold, jumper tubes, expansion
and pipe plugs, fittings, radiatorand pipe plugs, fittings, radiator
core, air compressor and cylindercore, air compressor and cylinder
head gaskets, lubricating oil cooler,head gaskets, lubricating oil cooler,
water pump seal, cylinder block, andwater pump seal, cylinder block, and
cab heatercab heater. . Repair / Repair / replace dam-replace dam-
aged components.aged components.

3.3. ReReplplacace rae radidiatator cor capap(s(s).).

4.4. InsInspecpect tt the hhe hoseoses ans and red replaplace ace anyny

defective hoses.defective hoses.
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13.13. CoolaCoolant loss nt loss ––
ExternalExternal
(Continued)(Continued)

5.5. CooCoolanlant fit fill lll line ine is ris restestricricted ted oror
obstructed.obstructed.

6.6. EnEngigine is ovne is overerheheatatining.g.

5.5. CheCheck tck the che cooloolant ant filfill lil line fne foror
restrictions or obstructions.restrictions or obstructions.

6.6. RefRefer ter to Pro Probleoblems 1ms 11. a1. and 1nd 12. i2. innthis troubleshooting chart.this troubleshooting chart.

14.14. CoolaCoolant losnt loss –s –
InternalInternal

1.1. CooCoolanlant is let is leakiaking inng into thto the lube lubricricat-at-
ing oil.ing oil.

2.2. CylCylindinder her head ead gasgasket ket is lis leakeakinging..

3.3. CooCoolanlant is lt is leakeaking ing intinto tho the come combusbus--
tion chamber.tion chamber.

4.4. CylCylindinder her head iead is crs crackacked or ed or poroporous.us.

5.5. CylCylindinder er heahead ed expaxpansinsion on pluplugsgs
leaking or misassembled.leaking or misassembled.

6.6. CylCylindinder er bloblock ck is is cracrackecked od orr
porous.porous.

1.1. CheCheck ck for for coocoolanlant t in in the the oiloil. . RefReferer
to Problem 15. of this troubleshoot-to Problem 15. of this troubleshoot-
ing chart.ing chart.

2.2. RepReplaclace ce cyliylindender hr head ead gasgasketket..

3.3. RemRemove ove the the cylcylindinder her headead, a, andnd
inspect cylinder head, gasket, andinspect cylinder head, gasket, and
pistons for evidence of coolant.pistons for evidence of coolant.

4.4. PrePressussure-re-testest tht the cye cylinlinder hder headead..

5.5. InsInspecpect t the the cylcylindeinder r heahead. d. RepReplaclacee
any damaged parts.any damaged parts.

6.6. RemRemove ove the the oil oil panpan. . PrePressussure–re–testestt
the cooling system to check forthe cooling system to check for
leaks.leaks.

15.15. CoolaCoolant In nt In TheThe
Engine OilEngine Oil

1.1. CylCylindinder her head ead corcore ane and exd expanspansionion
plugs leaking or misassembled.plugs leaking or misassembled.

2.2. CylCylindinder her head ead gasgasket ket is lis leakeakinging..

3.3. CylCylindinder her head iead is crs crackacked or ed or poroporous.us.

4.4. CylCylindinder er bloblock ck is is cracrackecked od orr
porous.porous.

1.1. CheCheck ck cylcylindinder er headhead. . RepReplaclace e anyany
damaged parts.damaged parts.

2.2. RepReplaclace ce cyliylindender hr head ead gasgasketket..

3.3. PrePressussure-re-testest tht the cye cylinlinder hder headead..

4.4. RemRemove ove the the oil oil panpan. . PrePressussure–re–testestt
the cooling system to check forthe cooling system to check for
leaks.leaks.

16.16. CoolaCoolant temnt tempera-pera-
ture is belowture is below
normalnormal

1.1. CooCoolanlant tet tempemperatrature ure gaugauge ige is mas mal-l-

functioning.functioning.2.2. Fan Fan dridrive ove or far fan con contrntrols ols are are malmal--
functioning.functioning.

3.3. IncIncorrorrect tect therhermosmostat otat or ther thermormostastatt
is malfunctioning.is malfunctioning.

1.1. TTest est the the temtemperperatuature gre gaugauge.e.

Replace the gauge if necessary.Replace the gauge if necessary.2.2. CheCheck tck the fhe fan dan drivrive ane and cod contrntrolsols..

3.3. CheCheck tck the the therhermosmostat tat for for the the corcor--
rect part number and for correctrect part number and for correct
operation.operation.

17.17. Engine vEngine vibratiibration ison is
excessiveexcessive

continued continued 

1.1. BelBelt-dt-drivriven aen acceccessossorieries ars are mae mal-l-
functioning.functioning.

2.2. EngEngine ine idlidle spe speed eed is sis set et too too lowlow
(electronically-controlled fuel(electronically-controlled fuel

systems).systems).

1.1. CheCheck tck the fahe fan hubn hub, alt, alternernatoatorr, and, and
air conditioner compressor forair conditioner compressor for
interference. interference. Isolate Isolate belt-drivenbelt-driven
accessories and check for vibra-accessories and check for vibra-
tion.tion.

2.2. VVerierify tfy the che correorrect ict idle sdle speepeed setd set--
ting. ting. Increase the Increase the idle speed idle speed withwith

the idle increment switch or anthe idle increment switch or an
electronic service tool.electronic service tool.

https://www.forkliftpdfmanuals.com/



  

1-211-21TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

17.17. Engine vibEngine vibration ration isis
excessiveexcessive
(Continued)(Continued)

3.3. EnEngigine mne mouountnts ars are woe worn orn orr
damaged.damaged.

4.4. Fan Fan is is looloose, se, damdamageaged, d, or or hashasexcessive hub bearing end play.excessive hub bearing end play.

5.5. EnEngigine ne is is mimisfsfiririning.g.

6.6. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

7.7. VibVibratration ion damdamper per is is damdamagedaged..

3.3. ReReplplacace ene engigine ne momoununtsts..

4.4. CheCheck ck the the fanfan. . RepReplaclace e fan fan if if blade is missing or fan is damaged.blade is missing or fan is damaged.

5.5. RefRefer ter to Pro Probloblem 7em 7. in . in thithis trs troubouble-le-
shooting chart.shooting chart.

6.6. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

7.7. InsInspecpect tht the vie vibratbration ion damdamperper..
Replace if Replace if necessarynecessary..

18.18. Engine Engine noise noise isis
excessive (Com-excessive (Com-
bustion Knocks)bustion Knocks)

1.1. IncIncorrorrect ect fuefuel grl grade ade is bis being eing useusedd
or fuel quality is poor.or fuel quality is poor.

2.2. AiAir is r is in tin the fhe fuel uel sysyststemem..

3.3. CooCoolanlant tt tempemperaeraturture ie is as abovbovee
normal.normal.

4.4. OveOverherhead adad adjusjustmetment arnt are ince incorrorrectect..

1.1. UsUse coe corrrrecect grt grade ade of fof fueuel.l.

2.2. RefRefer ter to Coo Correrrectiction 6on 6. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

3.3. RefRefer ter to Pro Probloblems ems 111. a1. and 12nd 12. in. in
this troubleshooting chart.this troubleshooting chart.

4.4. MeaMeasursure ane and add adjusjust tt the ohe oververheaheadd
settings.settings.

19.19. Engine Engine will will notnot
reach rated speedreach rated speed
(rpm)(rpm)

1.1. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

2.2. TTrucruck pak parasrasitiitics acs are exre excescessivsive.e.

3.3. EngEngine ine powpower er outoutput put is is lowlow..

1.1. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

2.2. CheCheck tck the the trucruck brk brakeakes fos for drr drag-ag-
ging, transmission malfunction,ging, transmission malfunction,
cooling fan operation cycle time,cooling fan operation cycle time,
and engine-driven units.and engine-driven units.

3.3. RefRefer ter to Pro Probleoblem 20m 20. in . in thithis trs trou-ou-
bleshooting chart.bleshooting chart.

20.20. Engine Engine powerpower
output is lowoutput is low

continued continued 

1.1. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

2.2. EngEngine ine is ois operperatiating ang abovbove ree recomcom--
mended altitude.mended altitude.

3.3. Air Air intintake ake syssystem tem is ris restestricrictedted..

4.4. Air Air intintake ake or or exhexhausaust lt leakeaks.s.

5.5. ChaCharge rge air air coocooler ler is ris restestricricted ted oror
leaking.leaking.

1.1. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

2.2. EngEngine ine powpower er decdecreareases ses aboaboveve
recommended recommended altitude. altitude. OperateOperate
this engine in altitudes underthis engine in altitudes under
11,000 feet (3,352.8 meters).11,000 feet (3,352.8 meters).

3.3. CheCheck aick air intr intake sake systystem fem for reor restrstric-ic-
tions. tions. Replace air Replace air filter if filter if required.required.

4.4. CheCheck tck the ihe intantake ake and exnd exhauhaust sst sys-ys-
tems for loose or damaged pipingtems for loose or damaged piping
connections and / or missing pipeconnections and / or missing pipe
plugs. plugs. Check Check the the turbocharger turbocharger andand
exhaust manifold mounting.exhaust manifold mounting.

5.5. InsInspecpect tht the chae charge arge air coir cooleoler for r for airair
restrictions or leaks.restrictions or leaks.
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20.20. EngEngine poweine powerr
output is lowoutput is low
(Continued)(Continued)

66.. FFuueel l lleeaakk..

7.7. AiAir is r is in tin the fhe fueuel syl syststemem..

8.8. TTrucruck park parasiasitictics are s are excexcessessiveive..

9.9. OiOil ll levevel el is is totoo ho higigh.h.

10.10. Low fLow fuel leuel level.vel.

6.6. CheCheck tck the fuhe fuel liel linesnes, fu, fuel cel conneonnec-c-
tions, and fuel filter(s) for leaks.tions, and fuel filter(s) for leaks.
Check the fuel lines to the fuelCheck the fuel lines to the fuel
tank.tank.

7.7. RefRefer ter to Coo Correrrectiction 9on 9. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

8.8. RefRefer ter to Coo Correrrectiction 9on 9. of . of ProProbleblemm
22. in this troubleshooting chart.22. in this troubleshooting chart.

9.9. CheCheck ck the the oil oil levlevel. el. VVerierify fy the the oiloil
pan capacity. pan capacity. Drain excess Drain excess oil if oil if 
necessary. necessary. Fill the Fill the system to system to thethe
specified level.specified level.

10.10. Fill fFill fuel tauel tank.nk.

21.21. Fuel Fuel consumconsumptionption
is excessiveis excessive

1.1. OpeOperatrator tor techechniqnique iue is ins incorcorrecrect.t.

2.2. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

33.. FFuueel l lleeaakk..

4.4. Air Air intintake ake or or exhexhausaust lt leakeaks.s.

5.5. Air Air intintake ake syssystem tem is ris restestricrictedted..

6.6. EquEquipmipment ent and and envenviroironmenmentantal fal fac-c-
tors are affecting fuel consumption.tors are affecting fuel consumption.

7.7. OiOil ll levevel el is is totoo ho higigh.h.

1.1. RevReview iew opeoperatration ion for for corcorrecrect get gearar
shifts, deceleration, and idling.shifts, deceleration, and idling.

2.2. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

3.3. CheCheck tck the fuhe fuel liel linesnes, fu, fuel cel conneonnec-c-
tions, and fuel filters for leaks.tions, and fuel filters for leaks.

4.4. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
20. in this troubleshooting chart.20. in this troubleshooting chart.

5.5. CheCheck aick air intr intake sake systystem foem for resr restritric-c-
tions. tions. Replace air Replace air filter if filter if required.required.

6.6. ConConsidsider aer ambimbient ent temtemperperatuaturesres,,
wind, and routes when evaluatingwind, and routes when evaluating
fuel consumption.fuel consumption.

7.7. RefRefer ter to Coo Correrrectiction 9on 9. of . of ProProbleblemm
20. in this troubleshooting chart.20. in this troubleshooting chart.

22.22. Engine Engine noise noise isis
excessiveexcessive

continued continued 

1.1. FaFan dn dririve ve bebelt lt is is loloosose.e.

2.2. OiOil il is ts thihin on or dr dililututeded..

3.3. VibVibratration ion damdamper per is is damdamageaged.d.

4.4. ComCombusbustiotion nn noisoise ie is es excexcessissiveve

5.5. AiAir fir filtlter ier is res reststririctcteded..

6.6. CooCoolanlant tt tempemperaeraturture ie is as abovbovee
normal.normal.

1.1. CheCheck bck belt elt tentensiosion ann and tid tightghten ien if f 
necessary. necessary. Replace drive Replace drive belt if belt if 
necessary.necessary.

2.2. Use Use proproper per quaqualitlity eny engingine oil e oil (re(referfer
to theto the Fuel and Lubricant Specifi-Fuel and Lubricant Specifi-
cationscations in the in the AppendicesAppendices for the for the
proper type of oil to be used).proper type of oil to be used).

3.3. InsInspecpect tht the vie vibrabratiotion dan dampemperr..
Replace if Replace if necessarynecessary..

4.4. RefRefer ter to Pro Probloblem 1em 18. i8. in thn this tis trou-rou-
bleshooting chart.bleshooting chart.

5.5. CheCheck ack air fiir filtelter for r for resrestritrictictionsons..
Replace air filter if required.Replace air filter if required.

6.6. RefRefer ter to Pro Probleoblems 1ms 11. a1. and 1nd 12. i2. inn
this troubleshooting chart.this troubleshooting chart.
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22.22. Engine noEngine noise ise isis
excessiveexcessive
(Continued)(Continued)

7.7. EnEngigine mne mouountnts ars are woe worn orn orr
damaged.damaged.

8.8. InIncocorrrrecect engt enginine oil le oil levevelel..

9.9. Air cAir condionditiotioner cner compompresressor sor noinoise ise iss
excessive.excessive.

10.10. Fan is loose, daFan is loose, damaged, or unbmaged, or unbal-al-
anced.anced.

111.1. HydraHydraulic pump or air conditiulic pump or air conditioningoning
compressor noise is excessive.compressor noise is excessive.

12.12. Engine oil preEngine oil pressure is belossure is beloww
normal.normal.

13.13. Drivetrain noisDrivetrain noise is e is excessive.excessive.

14.14. OverheOverhead adjustmad adjustments areents are

incorrect.incorrect.
15.15. Air compressor Air compressor noise is noise is excessive.excessive.

7.7. ReReplplacace ene engigine ne momoununtsts..

8.8. CheCheck ck the the oil oil levlevel. el. Add Add or or dradraininengine oil.engine oil.

9.9. IsoIsolatlate ce compomponeonent nt and and checheck ck forfor
noise.noise.

10.10. Check Check the the fan. fan. ReplacReplace fae fan if n if 
blade is missing or fan is damaged.blade is missing or fan is damaged.

1111.. IsolaIsolate each compote each component and checknent and check
for noise.for noise.

12.12. Check Check the oithe oil presl pressure. sure. If thIf the prese pres--
sure is low, refer to Problem 8. insure is low, refer to Problem 8. in
this troubleshooting chart.this troubleshooting chart.

13.13. Disconnect Disconnect the the drivetrain. drivetrain. CheckCheck
for engine noise.for engine noise.

14.14. MeasuMeasure and adjust the overe and adjust the overheadrhead

settings.settings.
15.15. Refer to ProRefer to Problem 45. in thisblem 45. in this

troubleshooting chart.troubleshooting chart.

23.23. AlternAlternator iator is nots not
charging or insuffi-charging or insuffi-
ciently chargingciently charging

1.1. AltAlternernatoator pulr pulley ley is lis loosoose on se on shafhaft.t.

2.2. BatBatteteriries haves have malfe malfuncunctitioneoned.d.

3.3. BatBattetery cary cablbles or coes or connennectctioions arns aree
loose, broken or corroded (exces-loose, broken or corroded (exces-
sive resistance).sive resistance).

4.4. AltAlternernatoator is or is oververloadloaded or aed or altelternarna--
tor capacity is below specification.tor capacity is below specification.

5.5. AltAlternernatoator or r or volvoltagtage ree regulgulatoator isr is
malfunctioning.malfunctioning.

6.6. EleElectrctricaical syl systestem is m is opeopen (tn (triprippedped
circuit breakers, broken wires, orcircuit breakers, broken wires, or
loose connections).loose connections).

1.1. TTigighthten pen pululleleyy..

2.2. CheCheck tck the che condonditiition oon of thf the bate batterter--
ies. ies. Replace Replace batteries batteries if if required.required.

3.3. CheCheck bck battattery ery cabcables les and and conconnecnec--
tions.tions.

4.4. InsInstaltall an al an altelternarnator tor witwith a hih a highegherr
capacity.capacity.

5.5. TTest est the the altalternaernator tor outoutputput. . RepReplaclacee
the alternator or voltage regulator if the alternator or voltage regulator if 
required.required.

6.6. ResReset ciet circurcuit brit breakeakersers, rep, repair wair wireires,s,
or make good connections.or make good connections.

24.24. AlternAlternator is oator is over-ver-
chargingcharging

1.1. BaBatttterieries es hahave ve fafailileded..

2.2. VVoltoltage reage regulgulatoator is malr is malfunfunctictionioning.ng.

1.1. CheCheck tck the che condonditiition oon of thf the bate batterter--
ies. ies. Replace Replace batteries batteries if if required.required.

2.2. CheCheck tck the vhe voltoltage age reguregulatlatoror..
Replace the voltage regulator ifReplace the voltage regulator if
required.required.
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25.25. ExcesExcessive wsive whitehite
smokesmoke

1.1. EnEngigine ne is is cocoldld..

2.2. EngEngine ine is ois operperatiating ang at lot low amw ambienbientt
temperature.temperature.

3.3. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

4.4. StaStartirting ang aid (id (if eif equiquippepped) id) is mas mal-l-
functioning.functioning.

5.5. IncIncorrorrect ect fuefuel grl grade ade is bis beineing usg useded
or fuel quality is poor.or fuel quality is poor.

6.6. Air Air intintake ake or or exhexhausaust lt leakeaks.s.

7.7. Air Air intintake ake syssystem tem is ris restestricrictedted..

8.8. ChaCharge rge air air coocooler ler is ris restestricricted ted oror
leaking.leaking.

1.1. AllAllow tow the ehe engingine tne to wo warm arm to to operoper--
ating ating temperature. temperature. If If the the engineengine
willwill notnot reach operating tempera- reach operating tempera-

ture, refer to Problem 16. in thisture, refer to Problem 16. in this
troubleshooting chart.troubleshooting chart.

2.2. Use Use undeunder-tr-the-he-hood hood intintake ake air air inin
cold weather.cold weather.

3.3. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

4.4. CheCheck fck for cor corrorrect ect opeoperatration oion of thf thee
cold starting aid.cold starting aid.

5.5. Use Use the the corcorrecrect gt gradrade oe of ff fueluel..

6.6. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
20. in this troubleshooting chart.20. in this troubleshooting chart.

7.7. CheCheck aick air intr intake sake systystem foem for resr restritric-c-
tions. tions. Replace air Replace air filter if filter if required.required.

8.8. InsInspecpect tht the chae charge arge air coir cooleoler for r for airair
restrictions or leaks.restrictions or leaks.

26.26. ExcesExcessive sive blackblack
smokesmoke

1.1. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

2.2. Air Air intintake ake syssystem tem is ris restestricrictedted..

3.3. Air Air intintake ake or or exhexhausaust lt leakeaks.s.

4.4. ChaCharge rge air air coocooler ler is ris restestricricted ted oror
leaking.leaking.

1.1. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

2.2. CheCheck aick air intr intake sake systystem foem for resr restritric-c-
tions. tions. Replace air Replace air filter if filter if required.required.

3.3. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
20. in this troubleshooting chart.20. in this troubleshooting chart.

4.4. InsInspecpect tht the chae charge arge air coir cooleoler for r for airair
restrictions or leaks.restrictions or leaks.

27.27. CrankCranking fueing fuel pres-l pres-sure is lowsure is low 1.1. LoLow fw fueuel ll levevelel..
2.2. FueFuel col connennectictions ons on ton the lohe low-pw-presres--

sure side of the pump are loose.sure side of the pump are loose.

3.3. FueFuel sul suctiction son stantandpidpipe in pe in the the fuefuell
tank is broken.tank is broken.

1.1. FiFill ll fufuel el tatanknk..
2.2. TTighighten aten all full fuel fiel fittittings angs and cond connennec-c-

tions between the fuel tanks andtions between the fuel tanks and
the fuel pump.the fuel pump.

3.3. CheCheck ack and rnd repaepair tir the she stantandpidpipe ipe if f 
necessary.necessary.

28.28. Engine Engine accelaccelera-era-
tion or response istion or response is
poorpoor

continued continued 

1.1. OpeOperatrator tor techechniqnique iue is ins incorcorrecrect.t.

2.2. LoLow fw fueuel ll levevelel..

3.3. TTrucruck park parasiasitictics are s are excexcessessiveive..

4.4. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

1.1. RevReview iew opeoperatration ion for for corcorrecrect get gearar
shifts, deceleration, and idling.shifts, deceleration, and idling.

2.2. FiFill ll fufuel el tatanknk..

3.3. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
19. in this troubleshooting chart.19. in this troubleshooting chart.

4.4. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm

2. in this troubleshooting chart.2. in this troubleshooting chart.

https://www.forkliftpdfmanuals.com/



  

1-251-25TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

28.28. Engine Engine accelaccelera-era-
tion or response istion or response is
poor (Continued)poor (Continued)

55.. FFuueel l lleaeakk..

6.6. IntIntake make manianifolfold air d air temtemperperatuature isre isabove normal.above normal.

7.7. ChaCharge rge air air coocooler ler is ris restestricricted ted oror
leaking.leaking.

8.8. Air Air intintake ake or or exhexhausaust lt leakeaks.s.

9.9. Air Air intintake ake syssystem tem is ris restestricrictedted..

10.10. IncorIncorrect fuel grarect fuel grade is being usedde is being used
or fuel quality is poor.or fuel quality is poor.

11.11. Fuel supply Fuel supply line restriction line restriction betweenbetween
the fuel pump and injectors.the fuel pump and injectors.

5.5. CheCheck tck the fhe fuel uel linlines, es, fuefuel col connennec-c-
tions, and fuel filters for leaks.tions, and fuel filters for leaks.

6.6. ReRefefer tr to Po Proroblblemem  34. in this trou-34. in this trou-bleshooting chart.bleshooting chart.

7.7. InsInspecpect tht the chae charge arge air coir cooleoler for r for airair
restrictions or leaks.restrictions or leaks.

8.8. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
20. in this troubleshooting chart.20. in this troubleshooting chart.

9.9. CheCheck aick air intr intake sake systystem fem for reor restrstric-ic-
tions. tions. Replace air Replace air filter if filter if required.required.

10.10. Use the corUse the correct grarect grade of fuel.de of fuel.

1111.. Check thCheck the fuel supply line froe fuel supply line from them the
fuel pump to the cylinder head forfuel pump to the cylinder head for
sharp bends that can cause restric-sharp bends that can cause restric-
tions.tions.

29.29. Engine sEngine shuts ofhuts off f 
unexpectedly orunexpectedly or
dies during decel-dies during decel-
erationeration

1.1. LoLow fw fueuel ll levevelel..

2.2. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

3.3. IdlIdle she shutdutdown fown feateature iure is acs activtivateated.d.

4.4. MoiMoistusture ire is in s in the the wirwiring ing harharnesnesss
connectors.connectors.

5.5. AiAir is r is in tin the fhe fuel uel sysyststemem..

1.1. FFilill fl fueuel tl tanankk..

2.2. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

3.3. CheCheck tck the the time ime limlimit oit on idn idle sle shuthut--
down with an electronic servicedown with an electronic service
tool.tool.

4.4. Dry Dry the the conconnecnectortors ws with ith an ean eleclec--
tronics cleaner.tronics cleaner.

5.5. RefRefer ter to Coo Correrrectiction 6on 6. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

30.30. Engine Engine speedspeed

surges under loadsurges under loador in operatingor in operating
rangerange

1.1. LoLow fw fueuel ll levevelel..

2.2. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

3.3. MoiMoistusture ire is in s in the the wirwiring ing harharnesnesss
connectors.connectors.

4.4. AiAir is r is in tin the fhe fuel uel sysyststemem..

5.5. TTrucruck pak parasrasitiitics acs are exre excescessivsive.e.

6.6. IncIncorrorrect ect fuefuel grl grade ade is bis being eing useusedd
or fuel quality is poor.or fuel quality is poor.

1.1. FFilill fl fueuel tl tanankk..

2.2. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

3.3. Dry Dry the the conconnecnectortors ws with ith an ean eleclec--
tronics cleaner.tronics cleaner.

4.4. RefRefer ter to Coo Correrrectiction 6on 6. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

5.5. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
19. in this troubleshooting chart.19. in this troubleshooting chart.

6.6. Use Use the the corcorrecrect gt grade rade of of fuefuel.l.

31.31. Fault Fault code wcode warningarning
lamps stay on (nolamps stay on (no

apparent reason)apparent reason)

1.1. DiaDiagnognostistic c shoshortirting ng pluplug g isis
installed.installed.

2.2. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

1.1. RemRemove ove the the diadiagnognostistic sc shorthortinging
plug.plug.

2.2. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.
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32.32. Fault cFault code waode warningrning
lamps do not illu-lamps do not illu-
minateminate

1.1. IgnIgnitiition son switwitch ich is in ts in the OFhe OFF posF posi-i-
tion.tion.

2.2. BatBattertery voy voltaltage sge supplupply to ty to the elhe elec-ec-tronic control module (ECM) tronic control module (ECM) is low,is low,
interrupted, or open.interrupted, or open.

1.1. TTurn turn the ighe ignitnition sion switwitch to ch to the the ONON
position.position.

2.2. CheCheck ck the the batbattertery cy connonnectectionions.s.

33.33. Fuel iFuel is in the s in the oiloil 1.1. EngEngine ine idlidle te time ime is is excexcessessiveive..

2.2. BulBulk oik oil sul supplpply is y is concontamtaminatinated.ed.

1.1. Low Low oil oil and and coocoolanlant tet tempemperatratureuress
can be caused by long idle timecan be caused by long idle time
(greater than (greater than 10 minutes). 10 minutes). Shut off Shut off 
the engine rather than idle for longthe engine rather than idle for long
periods. periods. If idle If idle time is time is necessarynecessary,,
raise the idle speed.raise the idle speed.

2.2. CheCheck ck the the bulbulk k oil oil supsupplyply. . DraDrainin
the oil and replace with non-conta-the oil and replace with non-conta-
minated oil. minated oil. Replace oil Replace oil filterfilter..

34.34. IntakIntake manife manifold airold air
temperature istemperature is
above normalabove normal

1.1. ChaCharge arge air coir cooleoler finr fins, rs, radiadiatoator finr fins,s,
or air conditioner condenser finsor air conditioner condenser fins
are damaged or obstructed withare damaged or obstructed with
debris.debris.

2.2. Fan Fan dridrive bve belt elt is lis loosoose or e or brokbroken.en.

3.3. Fan Fan shrshroud oud is dis damaamaged ged or mor mississinging,,
or the air recirculation baffles areor the air recirculation baffles are
damaged or missing.damaged or missing.

4.4. TTruruck sck spepeed ied is tos too loo low fow forr
adequate cooling with high engineadequate cooling with high engine

load.load.
5.5. TTrucruck ck coolooling ing syssystem tem is is notnot

adequate.adequate.

6.6. EleElectrctronionic fac fault cult codes odes are aare actictive.ve.

7.7. Fan Fan dridrive ove or far fan con contrntrols ols are are malmal--
functioning.functioning.

8.8. InIncocorrrrecect t fafan.n.

9.9. ExhExhausaust syt systestem is m is leakleaking ing hot hot airair
into engine compartment.into engine compartment.

1.1. InsInspecpect the cht the chargarge air coe air cooleolerr, rad, radia-ia-
tor, and air conditioner condensertor, and air conditioner condenser
fins. fins. Clean Clean if necesif necessarysary..

2.2. CheCheck ck the the fan fan dridrive ve belbelt. t. TTighightenten
drive belt drive belt if if necessary necessary ReplaceReplace
belt if required.belt if required.

3.3. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
11. in this troubleshooting chart.11. in this troubleshooting chart.

4.4. RedReduce uce the the engengine ine loaload. d. IncIncreareasese
the engine (fan) rpm by downshift-the engine (fan) rpm by downshift-

ing.ing.
5.5. VVerierify tfy that hat the the engengine ine and and trutruckck

cooling systems are using the cor-cooling systems are using the cor-
rect components.rect components.

6.6. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

7.7. CheCheck tck the fhe fan dan drivrive ane and cod contrntrolsols..

8.8. CheCheck ck the the fan fan parpart nt numbumber er andand
compare it to the truck manufactur-compare it to the truck manufactur-
er’s fan part number.er’s fan part number.

9.9. CheCheck ck the the exhexhausaust pt plumlumbinbing fg foror
leaks or broken components.leaks or broken components.
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35.35. IntakIntake manie manifoldfold
pressure (boost) ispressure (boost) is
below normalbelow normal

1.1. Air Air intintake ake or or exhexhausaust lt leakeaks.s.

2.2. Air Air intintake ake syssystem tem is ris restestricrictedted..

3.3. ChaCharge rge air air coocooler ler is ris restestricricted ted oror
leaking.leaking.

4.4. EleElectrctronic onic faufault clt codeodes are s are actactiveive..

5.5. EngEngine ine powpower er outoutput put is is lowlow..

1.1. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
20. in this troubleshooting chart.20. in this troubleshooting chart.

2.2. CheCheck aick air intr intake sake systystem fem for reor restrstric-ic-tions. tions. Replace air Replace air filter if filter if required.required.

3.3. InsInspecpect tht the chae charge arge air coir cooleoler for r for airair
restrictions or leaks.restrictions or leaks.

4.4. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
2. in this troubleshooting chart.2. in this troubleshooting chart.

5.5. RefRefer ter to Pro Probleoblem 20m 20. in . in thithis trs trou-ou-
bleshooting chart.bleshooting chart.

36.36. LubricLubricating ating oiloil
consumption isconsumption is
excessiveexcessive

1.1. CraCrankcnkcase ase venventiltilatiation son systystem iem iss
plugged.plugged.

2.2. Oil Oil does does not not meemeet spt speciecificficatiationsons..

3.3. Oil Oil dradrain iin intentervarval is l is excexcessessiveive..

4.4. ExExteternrnal al oioil lel leakak..

5.5. VVerierify tfy the oihe oil conl consumsumptiption raon rate.te.

6.6. OiOil ll levevel el is is totoo ho highigh..

7.7. TTurburbochochargarger oier oil sel seal is al is lealeakinking.g.

8.8. LubLubricricatiating oing oil is cl is contontamiaminatnated wied withth
coolant or fuel.coolant or fuel.

9.9. Air cAir compompresressor isor is pums pumping ping lublubricricat-at-
ing oil into the air system.ing oil into the air system.

1.1. CheCheck ck and and cleclean an the the venvent tt tube.ube.

2.2. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm

8. in this troubleshooting chart.8. in this troubleshooting chart.3.3. VVerierify thfy the corre correct oect oil drail drain intin interverval.al.

4.4. RefRefer ter to Coo Correrrectiction 5on 5. of . of ProProbleblemm
8. in this troubleshooting chart.8. in this troubleshooting chart.

5.5. CheCheck ck the the amoamount unt of of oil oil addaddeded
versus the hours of operation.versus the hours of operation.

6.6. CheCheck ck the the oil oil levlevel. el. VVerierify fy the the oiloil
pan capacitypan capacity. . Drain the Drain the excess excess oiloil
if necessaryif necessary. . Fill the sysFill the system to thetem to the
specified level.specified level.

7.7. CheCheck tck the the turburbochochargarger cer compompresres--
sor and turbine seals.sor and turbine seals.

8.8. RefRefer ter to Pro Probleoblem 10m 10. in . in thithis trs trou-ou-
bleshooting chart.bleshooting chart.

9.9. CheCheck tck the aihe air linr lines fes for caor carborbon buin build-ld-
up and lubricating oil.up and lubricating oil.

37.37. LubricLubricating ating oiloil
sludge in thesludge in the
crankcase iscrankcase is
excessiveexcessive

1.1. BulBulk oik oil sul supplpply is y is concontamtaminainatedted..

2.2. CooCoolanlant tt tempemperaterature ure is is belbelowow
normal.normal.

3.3. CraCrankcnkcase ase venventiltilatiation son systystem iem iss
plugged.plugged.

4.4. IncIncorrorrect ect fuefuel grl grade ade is bis being eing useusedd
or fuel quality is poor.or fuel quality is poor.

5.5. Oil Oil does does not not meemeet spt speciecificficatiationsons..

1.1. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
33. in this troubleshooting chart.33. in this troubleshooting chart.

2.2. RefRefer ter to Pro Probleoblem 16m 16. in . in thithis trs trou-ou-
bleshooting chart.bleshooting chart.

3.3. CheCheck ck and and cleclean an the the cracrankcnkcasease
breather and vent tube.breather and vent tube.

4.4. Use Use the the corcorrecrect gt grade rade of of fuefuel.l.

5.5. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm

8. in this troubleshooting chart.8. in this troubleshooting chart.
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38.38. TuTurbocharbochargerrger
leaks engine oil orleaks engine oil or
fuelfuel

1.1. EngEngine ine is is beibeing ng opeoperatrated ed forfor
extended periods under light or noextended periods under light or no
load conditions.load conditions.

2.2. LubLubricricatiating ong oil or il or fuefuel is l is ententerieringng
the turbocharger.the turbocharger.

3.3. TTurburbochochargearger dr drairain ln line ine isis
restricted.restricted.

4.4. LubLubricricatiating ng oil oil linlines es leak leak oiloil..

5.5. Air Air intintake ake syssystem tem is ris restestricrictedted..

6.6. ExhExhausaust st systystem em is is resrestritrictected.d.

7.7. CraCrankcnkcase ase venventiltilatiation son systystem iem issplugged.plugged.

8.8. TTurburbochochargearger oir oil sel seal is al is lealeakinking.g.

9.9. WhWhitite se smomoke ke is is prpresesenent.t.

1.1. OpOpereratate enge enginine unde under loer loadadeded
conditions.conditions.

2.2. RemRemove ove the the intintake ake and and exhexhausaustt
piping, and check for oil or fuel.piping, and check for oil or fuel.

3.3. RemRemove ove the the turturbocbocharharger ger dradrainin
line, and check for restriction.line, and check for restriction.
Clean or replace the drain line.Clean or replace the drain line.

4.4. CheCheck ack all oll oil liil lines nes and fand fittittingings fos forr
leaks. leaks. Tighten Tighten loose fittings loose fittings andand
replace leaking oil lines if neces-replace leaking oil lines if neces-
sary.sary.

5.5. CheCheck aick air intr intake sake systystem foem for resr restritric-c-
tions. tions. Replace air Replace air filter if filter if required.required.

6.6. CheCheck eck exhaxhaust ust syssystem tem for rfor restestricric--
tions.tions.

7.7. CheCheck ck and and cleclean tan the che cranrankcakcasesebreather and vent tube.breather and vent tube.

8.8. CheCheck ck the the turturbocbocharharger ger comcomprepres-s-
sor and turbine seals.sor and turbine seals.

9.9. RefRefer ter to Pro Probloblem 2em 25. i5. in thn this tis trou-rou-
bleshooting chart.bleshooting chart.

39.39. Engine Engine noise noise isis
excessiveexcessive
(Connecting Rod)(Connecting Rod)

continued continued 

1.1. EngEngine ine oil oil levlevel iel is bes below low nornormalmal..

2.2. EngEngine ine oil oil prepressussure re is is belbelowow
normal.normal.

3.3. OiOil il is ts thihin on or dr dililututeded..

4.4. BloBlock sck stiftiffenfener per platlate is e is mismisas-as-
sembled.sembled.

5.5. LubLubricricatiating oing oil sucl suctiotion or tn or tranransfesferr
tube misassembled.tube misassembled.

6.6. CraCranksnkshafhaft jt jourournalnals as are dre damaamagedged
or out of round.or out of round.

7.7. ConConnecnectinting g rod rod capcapscrscrews ews areare
loose or not tightened correctly.loose or not tightened correctly.

8.8. ConConnecnectinting rog rod is d is benbent or t or out out of of 

alignment.alignment.

1.1. CheCheck ck the the oil oil levlevel. el. FilFill tl the he syssystemtem
to the specified level.to the specified level.

2.2. CheCheck ck the the oil oil prepressussure. re. If If the the prepres-s-
sure is low, refer to Problem 8. insure is low, refer to Problem 8. in
this troubleshooting chart.this troubleshooting chart.

3.3. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
22. in this troubleshooting chart.22. in this troubleshooting chart.

4.4. RemRemove aove and innd inspespect blct block sock stiftiffenfenerer
plate. plate. Re-assemble Re-assemble block block stiffenerstiffener
plate if required.plate if required.

5.5. RemRemove aove and ind inspnspect ect the the lublubricricatiatingng
oil suction oil suction or transfer or transfer tube. tube. Re-as-Re-as-
semble oil suction or transfer tubesemble oil suction or transfer tube
if required.if required.

6.6. InsInspecpect t the the cracranksnkshafhaft t joujournarnals. ls. If If 
found damaged or out of round,found damaged or out of round,
replace journals.replace journals.

7.7. CheCheck ck the the tortorque que on ton the che connonnectect--
ing rod ing rod capscrews. capscrews. Tighten Tighten to theto the
correct torque value if required.correct torque value if required.

8.8. RemRemove ove and and insinspecpect tht the coe connennect-ct-

ing rods. ing rods. Replace or Replace or re-align con-re-align con-
necting rod.necting rod.
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39.39. Engine noEngine noise ise isis
excessiveexcessive
(Connecting Rod)(Connecting Rod)

(Continued)(Continued)

9.9. ConConnecnectinting rog rod and and bed beariarings ngs areare
damaged or worn, are notdamaged or worn, are not
assembled correctly, or are theassembled correctly, or are the
wrong bearings.wrong bearings.

9.9. InsInspecpect tt the he conconnecnectinting rg rod od andand
bearings. bearings. Replace Replace damaged damaged partsparts
or incorrect bearings if required.or incorrect bearings if required.
Re-assemble connecting rod andRe-assemble connecting rod and
bearings if necessary.bearings if necessary.

40.40. Engine Engine noise noise isis
excessiveexcessive
(Main Bearing)(Main Bearing)

1.1. EnEngigine oine oil prl presessusure is bre is belelowow
normal.normal.

2.2. EngEngine ine oil oil levlevel iel is bes below low nornormalmal..

3.3. OiOil il is ts thihin on or dr dililututeded..

4.4. MaiMain ben beariaring cng capsapscrecrews aws are lre loosoose,e,
worn or not tightened correctly.worn or not tightened correctly.

5.5. MaMain bin beaeariringngs ars are dae damamageged ord or
worn, or the wrong bearings areworn, or the wrong bearings are
installed.installed.

6.6. BloBlock sck stiftiffenfener per platlate is e is mismisas-as-
sembled.sembled.

7.7. CraCranksnkshafhaft jot journurnals als are are damdamageagedd
or out of round.or out of round.

8.8. FlyFlywhewheel oel or flr flexpexplatlate cae capscpscrewrewss
are loose or broken.are loose or broken.

1.1. CheCheck ck the the oil oil prepressussure. re. If If the the prepres-s-
sure is low, refer to Problem 8. insure is low, refer to Problem 8. in
this troubleshooting chart.this troubleshooting chart.

2.2. CheCheck ck the the oil oil levlevel. el. FilFill tl the he syssystemtem
to the specified level.to the specified level.

3.3. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
22. in this troubleshooting chart.22. in this troubleshooting chart.

4.4. ChChececk thk the toe torqrque oue on thn the mae mainin
bearing bearing capscrews. capscrews. Inspect Inspect thethe
capscrews for capscrews for wearwear. . Tighten caps-Tighten caps-

crews to the correct torque value.crews to the correct torque value.Replace worn capscrews.Replace worn capscrews.

5.5. InsInspecpect tt the mhe main ain beabearinrings fgs for dor dam-am-
age, excessive wear, and the cor-age, excessive wear, and the cor-
rect part rect part number. number. Replace mReplace mainain
bearings if required.bearings if required.

6.6. RemRemove aove and innd inspespect blct block sock stiftiffenfenerer
plate. plate. Re-assemble Re-assemble block block stiffenerstiffener
plate if required.plate if required.

7.7. RefRefer ter to Coo Correrrectiction 6on 6. of . of ProProbleblemm
39. in this troubleshooting chart.39. in this troubleshooting chart.

8.8. CheCheck tck the fhe flywlywheel heel or flor flexpexplatlate ande and
the the mounting mounting capscrews. capscrews. TightenTighten
capscrews to the correct torquecapscrews to the correct torque
value. value. Replace Replace damaged damaged caps-caps-
crews.crews.

41.41. Engine Engine noise noise isis
excessiveexcessive
(Piston)(Piston)

continued continued 

1.1. EleElectrctronic onic faufault clt codes odes actactive ive oror
high counts of inactive fault codes.high counts of inactive fault codes.

2.2. IncIncorrorrect ect fuefuel grl grade ade is bis being eing useusedd
or fuel quality is poor.or fuel quality is poor.

3.3. OvOvererhehead adad adjujuststmementnts ares are
incorrect.incorrect.

4.4. InjInjectector or is is malmalfunfunctictionioning.ng.

1.1. ReaRead thd the fae fault ult codcodes wes with ith an ean eleclec--
tronic stronic service tool. ervice tool. Refer tRefer too
Correction 2. of Problem 2. in thisCorrection 2. of Problem 2. in this
troubleshooting chart.troubleshooting chart.

2.2. Use Use the the corcorrecrect gt grade rade of of fuefuel.l.

3.3. MeaMeasursure ane and add adjusjust tt the ohe oververheaheadd
settings.settings.

4.4. PerPerforform tm the he autautomaomated ted cylcylindinderer
performance test (refer to engineperformance test (refer to engine
manufacturer’s Troubleshootingmanufacturer’s Troubleshooting

and and Repair Repair Manual). Manual). ReplaceReplaceinjectors if required.injectors if required.
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41.41. EngEngine noise isine noise is
excessiveexcessive
(Piston)(Piston)

(Continued)(Continued)

5.5. ConConnecnectinting rog rod is d is benbent or t or out out of of 
alignment.alignment.

6.6. ConConnecnectinting rog rod is d is mismisassassembembledled..

7.7. PisPiston ton or por pististon ron rings ings are are worworn orn or
damaged.damaged.

8.8. PiPistston ion is mis misasassssememblbleded..

9.9. PisPiston ton pin pin or or busbushinhing ig is ls loosoose,e,
worn, or not installed correctly.worn, or not installed correctly.

5.5. RefRefer ter to Coo Correrrectiction 8on 8. of . of ProProbleblemm
39. in this troubleshooting chart.39. in this troubleshooting chart.

6.6. RemRemove ove and and insinspecpect tht the coe connennect-ct-ing ing rods. rods. Re-assemble Re-assemble connectingconnecting
rods if required.rods if required.

7.7. CheCheck fck for aior air intr intake sake systystem lem leakeaks.s.
Check the pistons and piston ringsCheck the pistons and piston rings
for wear for wear or damage. or damage. Replace wReplace wornorn
or damaged pistons and pistonor damaged pistons and piston
rings.rings.

8.8. RemRemove ove and and insinspecpect tt the phe pististon.on.
Re-assemble piston.Re-assemble piston.

9.9. RemRemove ove the the pispistontons as and nd insinspecpectt
the piston pin and bushing for dam-the piston pin and bushing for dam-
age, wear, and correct installation.age, wear, and correct installation.
Re-install piston pin and bushing.Re-install piston pin and bushing.
Replace piston pin or bushing ifReplace piston pin or bushing if

required.required.

42.42. Engine Engine noise noise isis
excessiveexcessive
(Turbocharger)(Turbocharger)

1.1. InIncocorrrrecect t tuturbrbocochahargrgerer..

2.2. Air Air intintake ake syssystem tem is ris restestricrictedted..

3.3. Air iAir intantake or ke or exhexhausaust syt systestem leam leaks.ks.

4.4. ExhExhausaust st systystem em is is resrestritrictected.d.

5.5. TTurburbochochargearger is r is worworn or n or damdamageaged.d.

1.1. CheCheck ck the the turturbocbochargharger per part art numnum--
ber and compare it to the Controlber and compare it to the Control
Parts Parts List (CList (CPL). PL). Replace Replace turbo-turbo-
charger if required.charger if required.

2.2. CheCheck aick air intr intake sake systystem foem for resr restritric-c-
tions. tions. Replace air Replace air filter if filter if required.required.

3.3. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
20. in this troubleshooting chart.20. in this troubleshooting chart.

4.4. CheCheck eck exhaxhaust ust syssystem tem for rfor restestricric--
tions.tions.

5.5. CheCheck ck the the turturbocbocharharger ger forfor

damage. damage. Replace Replace turbocharger turbocharger if if required.required.

43.43. Air comAir compressopressor airr air
pressure risespressure rises
slowlyslowly

continued continued 

1.1. Air iAir intantake syke systestem resm restritrictiction to aon to airir
compressor is excessive.compressor is excessive.

2.2. AiAir sr sysystetem lm leaeaksks..

1.1. CheCheck ck the the air air intintake ake pippiping. ing. CheCheckck
engine air intake restriction if theengine air intake restriction if the
air compressor inlet is plumbed toair compressor inlet is plumbed to
the vehicle or equipment intakethe vehicle or equipment intake
system.system.

2.2. BloBlock tck the the trucruck whk wheeleels ans and chd checkeck
the air system for leaks with thethe air system for leaks with the
parking brake applied andparking brake applied and
released. released. Check Check for leaks for leaks from thefrom the
air compressor gaskets and the airair compressor gaskets and the air
system hoses, fittings, tanks, andsystem hoses, fittings, tanks, and
valves.valves.
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43.43. Air comAir compresspressor airor air
pressure risespressure rises
slowly (Continued)slowly (Continued)

3.3. CarCarbon bbon builuildup dup is exis excescessivsive in te in thehe
air discharge line, downstream airair discharge line, downstream air
valves, or cylinder head.valves, or cylinder head.

4.4. Air Air govgovernoernor is r is malmalfunfunctictionioning ong orr
not set correctly.not set correctly.

5.5. Air sAir systystem cem compomponeonent int is mas malfulfunc-nc-
tioning.tioning.

3.3. CheCheck fck for cor carbarbon bon builuildup. dup. RepReplaclacee
the air compressor discharge line,the air compressor discharge line,
if necessary.if necessary.

4.4. RepReplaclace air e air govgovernernor ior if deff defectective ive oror
readjust the air governor for thereadjust the air governor for the
proper pressure (refer toproper pressure (refer to Air Gov-Air Gov-
ernorernor in in Section 15Section 15 for adjustment for adjustment
procedures).procedures).

5.5. CheCheck ck the the opeoperatration ion of of checheckck
valves, air dryer (if equipped), andvalves, air dryer (if equipped), and
other air system components.other air system components.

44.44. Air Air comprcompressoressor
cycles frequentlycycles frequently

1.1. AiAir sr sysystetem lm leaeaksks..

2.2. Air Air govgovernoernor is r is malmalfunfunctictionioning ong orr
not set correctly.not set correctly.

3.3. CarCarbon bbon builuildup dup is exis excescessivsive in te in thehe
air discharge line, downstream airair discharge line, downstream air
valves, or cylinder head.valves, or cylinder head.

4.4. Air Air comcomprepressossor pur pumpimping tng time ime isis
excessive.excessive.

5.5. Air sAir systystem cem compomponeonent int is mas malfulfunc-nc-
tioning.tioning.

6.6. Air dAir dryeryer outr outlet clet checheck vak valve ilve is stis stick-ck-
ing (if equipped with air dryer).ing (if equipped with air dryer).

1.1. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

2.2. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

3.3. RefRefer ter to Coo Correrrectiction 3on 3. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

4.4. CheCheck ck the the air air comcomprepressossor dr dutyuty
cycle.cycle.

5.5. RefRefer ter to Coo Correrrectiction 5on 5. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

6.6. LubLubricricate ate or ror repleplace ace the the air air drydryerer
outlet check valve assembly.outlet check valve assembly.

45.45. Air Air comprcompressoressor
noise is excessivenoise is excessive

1.1. CarCarbon bbon builuildup dup is exis excescessivsive in te in thehe
air discharge line, check valve, orair discharge line, check valve, or
cylinder head.cylinder head.

2.2. Ice Ice buibuilduldup in p in the the air air syssystem tem comcom--
ponents.ponents.

3.3. Air Air comcomprepressossor mor mountunting ing harhardwadwarere
is loose, worn, or broken.is loose, worn, or broken.

1.1. RefRefer ter to Coo Correrrectiction 3on 3. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

2.2. CheCheck fck for icor ice in le in low sow spotpots of s of the the airair
discharge line, dryer inlet (if discharge line, dryer inlet (if 
equipped), equipped), and and elbow elbow fittings. fittings. OnOn
HolsetHolset models, also check the models, also check the
Econ valve (if equipped).Econ valve (if equipped).

3.3. CheCheck ck air air comcomprepressossor mr mounountintingg
hardware. hardware. Replace Replace any any mountingmounting
hardware that is broken.hardware that is broken.

46.46. Air comAir compresspressor isor is
pumping excesspumping excess
lubricating oil intolubricating oil into
the air systemthe air system

continued continued 

1.1. LubLubricricatiating ong oil dil drairain inn interterval val isis
excessive.excessive.

2.2. Air iAir intantake ske systystem reem restrstrictiction tion to airo air
compressor is excessive.compressor is excessive.

3.3. Air Air comcomprepressossor pur pumpimping tng time ime isis

excessive.excessive.

1.1. VVerierify tfy the cohe correrrect lct lubrubricaicatinting oilg oil
drain interval.drain interval.

2.2. RefRefer ter to Coo Correrrectiction 1on 1. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

3.3. CheCheck ck the the air air comcomprepressossor dr dutyuty

cycle.cycle.
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PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

46.46. Air coAir compresmpressor issor is
pumping excesspumping excess
lubricating oil intolubricating oil into

the air systemthe air system
(Continued)(Continued)

4.4. CarCarbon bbon builuildup idup is exs excescessivsive in te in thehe
air discharge line, check valve, orair discharge line, check valve, or
cylinder head.cylinder head.

5.5. ConContamtaminaninants ts are are buibuildilding ung up ip inn
the system reservoirs.the system reservoirs.

6.6. EngEngine ine oil oil prepressussure re is is aboaboveve
normal.normal.

7.7. AiAir cor compmpreressssor ror rununs hos hot.t.

8.8. Air Air comcomprepressossor is r is pumpumpinping tog too hio highgh
air pressure.air pressure.

4.4. RefRefer ter to Coo Correrrectiction 3on 3. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

5.5. DraDrain in the the resreservervoiroirs ds dailailyy..

6.6. CheCheck ck the the engengine ine oil oil prepressussure.re.
Refer to Problem 9. in this trouble-Refer to Problem 9. in this trouble-
shooting chart.shooting chart.

7.7. If tIf the cohe coolaolant tnt tempemperaeraturture is ae is abovbovee
normal, refer to Problem 11. in thisnormal, refer to Problem 11. in this
troubleshooting chart.troubleshooting chart.

8.8. CheCheck tck the ahe air gir goveovernornor for for cor correrrectct
operation. operation. Reset Reset air air governorgovernor
setting if required.setting if required.

47.47. Air comAir compresspressor willor will
not maintain ade-not maintain ade-
quate air pressurequate air pressure
(not pumping con-(not pumping con-
tinuously)tinuously)

1.1. AiAir sr sysystetem lm leaeaksks..

2.2. Air Air govgovernernor ior is ms malfalfuncunctiotioninning org or
not set correctly.not set correctly.

1.1. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

2.2. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

48.48. Air Air comprcompressoressor
will not not stopwill not not stop
pumpingpumping

1.1. AiAir sr sysystetem lm leaeaksks..

2.2. Air Air govgovernernor ior is ms malfalfuncunctiotioninning org or
not set correctly.not set correctly.

3.3. UnlUnloadoader ver valvalve is e is malmalfunfunctictionioning.ng.

4.4. Air Air govgovernernor sor signignal lal line oine or acr actuatuatortor
line is plugged.line is plugged.

5.5. Air Air syssystem tem comcomponeponent int is mas malfulfunc-nc-
tioning.tioning.

1.1. RefRefer ter to Coo Correrrectiction 2on 2. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

2.2. RefRefer ter to Coo Correrrectiction 4on 4. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.

3.3. CheCheck ck the the unlunloadoader er valvalve ve andand
unloader body seal.unloader body seal.

4.4. InsInspecpect tht the sige signal lnal line aine and acnd actuatuatortor
line.line.

5.5. RefRefer ter to Coo Correrrectiction 5on 5. of . of ProProbleblemm
43. in this troubleshooting chart.43. in this troubleshooting chart.
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Cummins QSB6.7 Diesel EngineCummins QSB6.7 Diesel Engine

EEnnggiinne  e  OOppeerraattiinng  g  CCoonnddiittiioonnss 2222000  0  rrppmm

LLuubbrriiccaattiioon  n  SSyysstteemm EEnngglliisshh MMeettrriicc

LLuubbrriiccaattiinng  g  ooiil  l  pprreessssuurre  e  ((aat  t  mmaaxx.  .  rraatteed  d  ssppeeeedd)) ppssi  i  ((kkPPaa)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  5555..11 338800

MMiinniimmuum  m  ffoor  r  ssaaffe  e  ooppeerraattiioon  n  ((aat  t  iiddllee)) ppssi  i  ((kkPPaa)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1100 6699

 *Lubrication oil temperature maximum *Lubrication oil temperature maximum    F (F (C)C).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  228800..44 113388

TToottaal  l  eennggiinne  e  ooiil  l  ccaappaacciitty  y  wwiitth  h  ffiilltteerr qqt  t  ((LL)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1155 1144..22

Air SystemAir System

 Air inlet restriction,  Air inlet restriction, Dirty air cleanerDirty air cleaner in Hin H22O (kPa)O (kPa).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2255 66..22
full load maximumfull load maximum

CClleeaan  n  aaiir  r  cclleeaanneerr iin  n  HH22O (kPa)O (kPa).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1155 33..77

EExxhhaauusst  t  bbaacck  k  pprreessssuurre  e  mmaaxxiimmuum  m  ffuulll  l  llooaadd iin  n  HHg  g  ((kkPPaa)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  33..0011 1100..22

MMaaxx.  .  aalllloowwaabblle  e  tteemmpp.  .  rriisse  e  aammbbiieennt  t  aaiir  r  tto  o  eenngg.  .  iinnlleett ddeellttaaF (F (C)C).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3300..66 1177

Fuel SystemFuel System

MMaaxxiimmuum  m  ffuueel  l  iinnlleet  t  rreessttrriiccttiioonn DDiirrtty  y  ffuueel  l  ffiilltteerr iin  n  HHg  g  ((kkPPaa)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  NNAA NNAA

CClleeaan  n  ffuueel  l  ffiilltteerr iin  n  HHg  g  ((kkPPaa)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  66 2200

MaMaxiximumum fum fuel drel drain rain resestrtricictition bon befeforore (oe (or wir withthouout) ct) cheheck vck valalveve in Hg (in Hg (kPkPa)a).  .  .  .  .  .  55..99 2200

MMaaxxiimmuum  m  ffuueel  l  ffllooww llbb//hhr  r  ((kkgg//hhrr)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  445522 220055

Cooling SystemCooling System

CCoooollaannt  t  ffllooww NNoorrmmaal  l  tteemmpp..    F (F (C)C).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  119988 9922

FFuulll  l  llooaad  d  ssppeeeedd ggaall//mmiin  n  ((LL//mmiinn)).  .  .  .  .  .  .  .  .  .  .  .  .  .  6644 224433

EEnnggiinne  e  ccoooollaannt  t  ccaappaacciittyy qqt  t  ((LL)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1100..66 1100

MMiinn.  .  pprreessssuurre  e  ccaapp ppssi  i  ((kkPPaa)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1155 110033

MMaaxx.  .  pprreessssuurre  e  ccaapp ppssi  i  ((kkPPaa)).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  4400 227766

Full ON Fan engine coolant outlet Full ON Fan engine coolant outlet temperaturetemperature    F (F (C)C).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  119955..88 9911

Intake manifold air temperature derate/alarm temperatureIntake manifold air temperature derate/alarm temperature    F (F (C)C).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  220055 9966

Shutter opening coolant temperatureShutter opening coolant temperature
   

F (F (

C)C).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  119955..88 9911

TThheerrmmoossttaattss SSttaarrt  t  tto  o  ooppeenn    F (F (C)C).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  119900 8888

Fully openFully open    F (F (C)C).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  220055 9966

 *The lubricating oil temperature range is based on t *The lubricating oil temperature range is based on the temperature measurement he temperature measurement in the oil galleryin the oil gallery. . 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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Hoist CircuitHoist Circuit

1 351 35TX / TXH / TXB 180S 400L (Rev 4/23/07)TX / TXH / TXB 180S 400L (Rev 4/23/07)

  

PLACE THE FOLLOWING ILLUSTRATIONS INPLACE THE FOLLOWING ILLUSTRATIONS IN
FOLDER ENVELOPES:FOLDER ENVELOPES:

Illustration 1-6 - 06B-2234 (Engine Electrical ANSI)Illustration 1-6 - 06B-2234 (Engine Electrical ANSI)
Illustration 1-7 - CUMMINS QSB6.7 CM850 ECMIllustration 1-7 - CUMMINS QSB6.7 CM850 ECM

CIRCUITCIRCUIT
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Section 2Section 2

Fuel SystemFuel System

Introduction.Introduction.   Fuel is Fuel is drawn from drawn from the fuel tthe fuel tankankthrough a fuel / water separator and fuel filter bythrough a fuel / water separator and fuel filter by
the fuel pump. the fuel pump. From here, the fuel From here, the fuel is sent to tis sent to thehe
fuel rail and fuel rail and onto the fuel onto the fuel injectors. injectors. Unused fuel isUnused fuel is
returned into the fuel tank.returned into the fuel tank.

 Death or serious injury couldDeath or serious injury could
result from higresult from high pressure fuel sprh pressure fuel spray. ay. The fuelThe fuel
pump, high-pressure fuel lines, and fuel railpump, high-pressure fuel lines, and fuel rail
contain very contain very high-pressure high-pressure fuel. fuel. Do not Do not loosenloosen
any fittings while thany fittings while the engine is rune engine is running. ning. WaitWait
at least 10 minutes after shutting down theat least 10 minutes after shutting down the
engine before loosening any fittings in theengine before loosening any fittings in the
high-pressure fuel system to allow pressure tohigh-pressure fuel system to allow pressure to
decrease to a lower level.decrease to a lower level.

Major Components.Major Components.   The fuel The fuel system csystem consists of onsists of 
a fuel tank, fuel / water separator, fuel filter, fuela fuel tank, fuel / water separator, fuel filter, fuel
injection pump, fuel rail, fuel injectors and fuelinjection pump, fuel rail, fuel injectors and fuel
lines.lines.

Adding FuelAdding Fuel (Illustration 2-3)(Illustration 2-3)..   When When addingadding
diesel fuel to the fuel tank, make sure the fueldiesel fuel to the fuel tank, make sure the fuel
strainer is in the filler neck and free of debris.strainer is in the filler neck and free of debris.

 Adding fuel  Adding fuel with the strainer with the strainer removed could leadremoved could lead
to debris entering the fuel tank, resulting in poorto debris entering the fuel tank, resulting in poor
engine performance.engine performance.

Changing The Fuel FiltersChanging The Fuel Filters (Illustrations 2-1 and(Illustrations 2-1 and
2-2)2-2).. With the engine shut down, perform theWith the engine shut down, perform the
following procedures to replace the fuel / waterfollowing procedures to replace the fuel / water

separator and fuel filterseparator and fuel filter. . They should They should be replacedbe replaced
periodically or more often if conditions warrantperiodically or more often if conditions warrant
( f t th( f t th P ti M i tP ti M i t h t i thh t i th

1.1. ParPark the tk the trucruck on a hak on a hard, lrd, leveevel surl surfacface, ape, applyplythe parking brake, block the wheels in boththe parking brake, block the wheels in both
directions to prevent movement of the truckdirections to prevent movement of the truck
and Lock Out & Tag Out the truck.and Lock Out & Tag Out the truck.

2.2. DiscoDisconnect nnect the the wire wire harnesharness fs from rom the the waterwater-in--in-
fuel sensor located on the bottom of the fuel / fuel sensor located on the bottom of the fuel / 
water water separatorseparator..

3.3. ProProvidvide a suite a suitable cable contontainainer to caer to catch dtch drairainedned
fuel and use the drain valve to drain fuel out of fuel and use the drain valve to drain fuel out of 
the fuel / water separator for approximatelythe fuel / water separator for approximately
5 seconds (refer to procedure 2. of5 seconds (refer to procedure 2. of DrainingDraining
The Fuel / Water SeparatorThe Fuel / Water Separator in this section). in this section).
This will eliminate fuel from running over theThis will eliminate fuel from running over the
top of the filter upon removal.top of the filter upon removal.

4.4. RemRemove thove the fuel fe fuel filtilter and fer and fuel / wauel / water ster sepaepara-ra-
tor from the adapters with a strap wrench.tor from the adapters with a strap wrench.

5.5. CleClean tan the arhe area area arounound the d the filfilter hter headeads.s.

 NOTE: NOTE:   Do not fill Do not fill the fuel / the fuel / water separator or water separator or fuel fuel 
filter with fuel before installation as this will allow filter with fuel before installation as this will allow 
unfiltered fuel to enter the system and may causeunfiltered fuel to enter the system and may cause
damage to fuel system components.damage to fuel system components.

6.6. InstaInstall the ll the fuel / fuel / water water separaseparator antor and fuel d fuel filtefilterr..
Tighten them 1/2 turn after the seals contactTighten them 1/2 turn after the seals contact
the adapters.the adapters.

7.7. InstaInstall tll the wahe water–iter–in–fuel n–fuel sensosensor intr into tho the fuee fuel / l / 
water water separatorseparator..

8.8. PriPrime tme the fhe fuel uel syssystem tem (ref(refer ter too Priming ThePriming The
Fuel SystemFuel System in this section). in this section).
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(refer to the(refer to the Preventive MaintenancePreventive Maintenance chart in the chart in the
AppendicesAppendices for fuel / water separator and fuel for fuel / water separator and fuel
filter replacement intervals).filter replacement intervals).

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock movement of the truck and Lock Out & Tag OutOut & Tag Out
the truck.the truck.

 Dispose of used fuel filtersDispose of used fuel filters

and drained fuel in accordance to federal andand drained fuel in accordance to federal and
local regulations.local regulations.

 Mechanical tightening of theMechanical tightening of the
fuel / water separator may result in seal and / fuel / water separator may result in seal and / 
or cartridge damor cartridge damage. age. Tighten thTighten the fuel / e fuel / waterwater
separator by hand separator by hand onlyonly..

Draining The Fuel / Water SeparatorDraining The Fuel / Water Separator (Illustration(Illustration
2-1)2-1).. The fuel / water separator should be drainedThe fuel / water separator should be drained
daily to remove water and sediments from thedaily to remove water and sediments from the
fuel. fuel. Perform the Perform the following procedures following procedures to drainto drain
the water from the fuel / water separator:the water from the fuel / water separator:

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock movement of the truck and Lock Out & Tag OutOut & Tag Out
the truck.the truck.

 Death or serious injury couldDeath or serious injury could
result from high pressurresult from high pressure fuel spraye fuel spray. . Do notDo not
open high pressure fuel system other thanopen high pressure fuel system other than
opening the fuel / water separator drain valve.opening the fuel / water separator drain valve.

 Dispose of drained fuel inDispose of drained fuel in

  

accordance to federal and local regulations.accordance to federal and local regulations.

 Do not overtighten the drainDo not overtighten the drain
valve. valve. Overtightening Overtightening may may cause thrcause threadead
damage.damage.

1.1. Park Park the tthe trucruck on a hark on a hard, led, level svel surfurfaceace, app, applyly
the parking brake, block the wheels in boththe parking brake, block the wheels in both
directions to prevent movement of the truckdirections to prevent movement of the truck
and Lock Out & Tag Out the truck.and Lock Out & Tag Out the truck.

2.2. ProvProvide a suide a suitaitable coble contantaineiner to catr to catch drach draineinedd
water and open the drain valve (see Illustra-water and open the drain valve (see Illustra-
tion 2-1) approximately 2 1/2 complete turnstion 2-1) approximately 2 1/2 complete turns
counterclockwise. counterclockwise. Drain the Drain the fuel / fuel / water sepa-water sepa-
rator of water until clear fuel is visible.rator of water until clear fuel is visible.

3.3. OncOnce the wae the water hater has drais drainedned, turn c, turn cloclockwikwise tose to
close the drain valve.close the drain valve.

Priming The Fuel SystemPriming The Fuel System (Illustration 2-1) (Illustration 2-1)..   TheThe
fuel system has to be primed with fuel after newfuel system has to be primed with fuel after new
fuel filters have been installed prior to startingfuel filters have been installed prior to starting
engine. engine. Perform tPerform the following he following procedures toprocedures to
prime the fuel system:prime the fuel system:

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock Omovement of the truck and Lock Out & Tag Outut & Tag Out

the truck.the truck.

4.4. PusPush the puh the pump hamp handlndle in unte in until it sil it seateats and ts and turnurnthe handle clockwise to lock it into place (notethe handle clockwise to lock it into place (note
that pump handle is in locked position inthat pump handle is in locked position in
Illustration 2-1).Illustration 2-1).

5.5. StStarart et engnginine.e.

PRIMING PUMPPRIMING PUMP
HANDLEHANDLE

DRAINDRAIN
VALVEVALVE WATER-IN-FUELWATER-IN-FUEL

SENSORSENSOR

Illustration Illustration 2-1. 2-1. Fuel / Fuel / Water SeparatorWater Separator
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 Death or serious injury couldDeath or serious injury could
result from high prresult from high pressure fuel sprayessure fuel spray. . Do notDo not
open high open high pressure fuel pressure fuel system. system. Only useOnly use
priming pump handle to prime the fuel priming pump handle to prime the fuel system.system.

 Damage to the engine’s fuelDamage to the engine’s fuel
system components could result fromsystem components could result from
pre–filling the fuel filters prior to priming thepre–filling the fuel filters prior to priming the
system in an attempt to reduce priming time.system in an attempt to reduce priming time.
Prime fuel system as explained below.Prime fuel system as explained below.

1.1. Park Park the tthe trucruck on a hark on a hard, led, level svel surfurfaceace, app, applyly
the parking brake and block the wheels in boththe parking brake and block the wheels in both

directions to prevent movement of the truck.directions to prevent movement of the truck.

2.2. UnlUnlock tock the prihe priminming pumg pump handp handle by tle by turnurning iing itt
counterclockwise.counterclockwise.

3.3. PumPump the hp the handandle by ple by pullulling ting the hahe handlndle oute out--
ward and pushing handle inward until resist-ward and pushing handle inward until resist-
ance is felt (approximately 140–150 strokes) toance is felt (approximately 140–150 strokes) to
prime the fuel system.prime the fuel system.

Illustration Illustration 2-2. 2-2. Fuel Fuel FilterFilter

  

General InformationGeneral Information
FuFuel el CaCapapacicityty TXTX18180S0S–2–22020S – S – 42 42 GaGallllononss

(159 Liters)(159 Liters)
TX250S–360L, TXB180–300TX250S–360L, TXB180–300
and TXH300–400 – 53 Gallonsand TXH300–400 – 53 Gallons

(201 Liters)(201 Liters)
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FUEL LEVELFUEL LEVEL
SENDING UNITSENDING UNIT

  

FILLERFILLER
CAPCAP

FILLERFILLER
NECK NECK 
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FUEL TANK FUEL TANK 

IllustraIllustration tion 2-3. 2-3. Fuel Fuel TTankank

  

Section 3Section 3

Air Intake SystemAir Intake System

PRECLEANER CAPPRECLEANER CAP

VACUATORVACUATOR

 AIR CLEANER AIR CLEANER
HOUSINGHOUSING

PRIMARYPRIMARYFILTERFILTER

SAFETYSAFETY
FILTERFILTER

COVERCOVER
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IF EQUIPPEDIF EQUIPPED

LATCHLATCH

Illustration 3-1. Illustration 3-1. Air Intake Air Intake System ComSystem Componentsponents

Introduction.Introduction.   The air The air cleaner is cleaner is designed to designed to bebe
serviced efficiently serviced efficiently and quicklyand quickly. . Intake air entIntake air entersers
the air cleaner through the cap or optional pre-the air cleaner through the cap or optional pre-
cleaner. cleaner. When the air reaches When the air reaches the inlet of tthe inlet of the airhe air
cleaner housing, a helical ramp imparts a high-cleaner housing, a helical ramp imparts a high-
speed circular motion to the speed circular motion to the intake airintake air. . This actionThis action
separates up to 85% of the dust from the air byseparates up to 85% of the dust from the air by
centrifugal action. centrifugal action. The dust The dust is then is then forced out forced out thethe
vacuator. vacuator. The air then The air then passes through tpasses through the primaryhe primary
and safety filters, where the rest of the dust isand safety filters, where the rest of the dust is
removed, before the air enters the engine.removed, before the air enters the engine.

Major ComponentsMajor Components (Illustration 3-1) (Illustration 3-1)..   The The airair
cleaner consists of the primary filter, internal filtercleaner consists of the primary filter, internal filter
indicator, safety filter, air cleaner housing, cap (orindicator, safety filter, air cleaner housing, cap (or
optional precleaner), vacuator and an air restric-optional precleaner), vacuator and an air restric-
tion tion indicatorindicator..

ServicingServicing (Illustration 3-1)(Illustration 3-1)..   If If the the equipment equipment isisbeing 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 certain it is not is not clogged. clogged. Perform the Perform the followingfollowing
procedures to service the filters and air cleanerprocedures to service the filters and air cleaner
components. components. Overservicing of Overservicing of the filters the filters is notis not
recommended. recommended. Filter efFilter efficiency incficiency increases withreases with
initial operation.initial operation.

  

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock Omovement of the truck and Lock Out & Tag Outut & Tag Out
the truck.the truck.

 Replace the primary filterReplace the primary filter
periodically or when the air restrictionperiodically or when the air restriction
indicator shows red (refer to the Preventiveindicator shows red (refer to the Preventive
Maintenance chart in the Appendices forMaintenance chart in the Appendices for
primary fiprimary filter replacemenlter replacement interval). t interval). In dustyIn dusty
conditions, the primary filter may have to beconditions, the primary filter may have to be
replaced more often.replaced more often.

 Replace the safety filterReplace the safety filter
periodically (refer to the Preventiveperiodically (refer to the Preventive
Maintenance chart in the Appendices forMaintenance chart in the Appendices for
safety filter replacement interval).safety filter replacement interval).

 Do Not use ether type fuels toDo Not use ether type fuels to
help start the engine for this may damage thehelp start the engine for this may damage the
engine.engine.

1.1. Park tPark the truhe truck on a hack on a hard, lerd, level svel surfurfaceace, blo, blockck
the wheels in both directions and apply thethe wheels in both directions and apply the
parking brake.parking brake.

2.2. When When the athe air resir restricttriction iion indicatndicator (sor (see Ilee Illustrlustra-a-
tion 3-2) indicates filter servicing (sight glasstion 3-2) indicates filter servicing (sight glass
on indicator is red) is required or the serviceon indicator is red) is required or the service

nancenance chart in thechart in the AppendicesAppendices).).
6.6. ReplacReplace the e the primarprimary fily filter wter with a ith a new fnew filterilter..

7.7. ReRe-i-insnstatall tll the che covoverer..

 NOTES: NOTES:  

 Ensure that cover gasket is assembled toEnsure that cover gasket is assembled to
cover before re-installing the cover onto the air cover before re-installing the cover onto the air 
cleaner housing.cleaner housing.

 Never use the latches on the cover to forceNever use the latches on the cover to force
the primary filter into the air cleaner housing.the primary filter into the air cleaner housing.
Using the latches to push the filter in could Using the latches to push the filter in could 
cause damage cause damage to the air to the air cleaner housing. cleaner housing. DoDo

 not use the cover  not use the cover to push the primary to push the primary filter intofilter into
 place. place.

8.8. PusPush the h the resreset buet buttotton on tn on the tohe top of tp of the aihe airr
restriction restriction indicatorindicator..

9.9. CleClean anan and insd inspecpect tht the vace vacuatuatoror..

10.10. Inspect the air Inspect the air intake system intake system for leaks.for leaks.
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on indicator is red) is required or the serviceon indicator is red) is required or the service
interval has occurred, unlatch and remove theinterval has occurred, unlatch and remove the
cover. cover. Remove Remove the the primary primary filterfilter. . In In highhigh
humidity situations, the air restriction indicatorhumidity situations, the air restriction indicator
may indicate a restricted condition due tomay indicate a restricted condition due to
moisture in the filtmoisture in the filter. er. When the filter dries When the filter dries out,out,
restriction levels restriction levels drop back drop back to normal. to normal. TheThe
indicator will now have to be reset (refer toindicator will now have to be reset (refer to
procedure 8. to reset the indicator).procedure 8. to reset the indicator).

3.3. RemRemove ove the the safsafety ety filfilterter..

4.4. RemRemove aove all dusll dust and det and debribris fros from the aim the air cler clean-an-
er housing with a water-dampened cloth.er housing with a water-dampened cloth.

 Do not use Do not use flammable liquidsflammable 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.

5.5. Re-insRe-install tall the the safetsafety y filtefilterr. . ReplacReplace e safetsafety y filterfilter
if the safety filter replacement interval hasif the safety filter replacement interval has
occurred (refer to theoccurred (refer to the Preventive Mainte-Preventive Mainte-

Illustration Illustration 3-2. 3-2. Air RestricAir Restriction Indiction Indicatorator

  

Air Intake Air Intake System TroubleshoSystem Troubleshootingoting
PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. ShShorort ft fililteter lr lififee
(primary filter)(primary filter)

1.1. ImpImproperoper asr assemsembly bly whewhen prin prior for filtilterer
was replaced.was replaced.

2.2. DamDamaged aged or mor mississing ing vacvacuatuatoror..

3.3. DaDamamaged ged seseal oal on thn the coe coveverr
assembly.assembly.

4.4. DaDamamaged aged air clir cleaeanener bodr bodyy..

5.5. LatLatch ch on on covcover er is is uncunclamlampedped..

6.6. ExcExcessessiveively dly dustusty eny envirvironmonmentent..

7.7. InIncocorrrrecect ft fililteter usr used.ed.

8.8. SeaSeal on l on dusdust ct coveover is r is not not seasealinling.g.

1.1. PrPropopererly ily insnstatallll..

2.2. ReReplplacace e vavacucuatatoror..

3.3. ReReplplacace see seal oal on thn the coe coveverr
assembly.assembly.

4.4. ReReplplacace air ce air cleleananer boer bodydy..

5.5. ClClamamp lp latatch ch dodownwn..

6.6. ReReplplacace fie filtlter aer as nes needededed..

7.7. RepReplaclace we with ith proproper per filfilterter..

8.8. EnsEnsure ure thathat no t no forforeign eign objobject ect isis
between seal and metal matingbetween seal and metal mating
surface.surface.

2.2. ShShorort ft fililteter lr lififee
(safety filter)(safety filter)

1.1. BypBypassassing ing priprimarmary y filfilterter..

a.a. SeaSeal of pl of primrimary ary filfilter ter is nis not sot sealeal--
ing.ing.

b.b. DaDamamageged prid primamary fry fililteterr..

1.1.

a.a. ReReplplacace fe fililteterr..

b.b. ReReplplacace prie primamary firy filtlterer..

3.3. AiAirbrbororne cne conontatamimi--
nants entering thenants entering the
engineengine

1.1. DaDamamageged fild filteter(r(s)s)..

2.2. DamDamaged aged seaseals ls or or seasealinling sg sur-ur-
faces.faces.

1.1. ReReplplacace e fifiltlterer(s(s).).

2.2. RepReplaclace e damdamageaged d comcomponponentents.s.
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3.3. DamDamaged aged or or looloose se conconnecnectiotionsns
between air cleaner body andbetween air cleaner body and
engine.engine.

4.4. InIncocorrrrecect ft fililteter usr used.ed.

3.3. RepReplaclace oe or rr repaepair ir conconnecnectiotions.ns.

4.4. RepReplaclace we with ith proproper per filfilterter..

4.4. AiAir rr resestrtricictition on inindidi--
cator indicates pri-cator indicates pri-
mary filter is good,mary filter is good,
but primary filter isbut primary filter is
cloggedclogged

1.1. ResRestritrictiction in on in air hair hose bose betwetween teen thehe
air restriction indicator and theair restriction indicator and the
safety fitting.safety fitting.

2.2. Air Air lealeak in k in air air hoshose bee betwetween ten the ahe airir
restriction indicator and the safetyrestriction indicator and the safety
fitting.fitting.

3.3. DamDamaged aaged air resir restritrictiction indon indicaicatortor..

4.4. DaDamamaged sged safafetety fiy fittttining.g.

5.5. LoLoosose syse systetem conm connenectctioionsns..

1.1. ReRemomove ve rereststririctctioion.n.

2.2. ReRepaipair or rr or repeplalace ace air hir hosose.e.

3.3. RepReplaclace air ree air restrstrictiction inion indicdicatoatorr..

4.4. ReReplplacace sae safefety fty fitittiting.ng.

5.5. TTigighthten cen connonnecectitionons.s.

  

Hoist CircuitHoist Circuit
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Section 4Section 4

Exhaust SystemExhaust System

Introduction.Introduction. The exhaust system is responsibleThe exhaust system is responsiblefor venting exhaust gases, generated by thefor venting exhaust gases, generated by the
engine, to the engine, to the atmosphere. atmosphere. It also It also provides noiseprovides noise
suppression.suppression.

 Do not service exhaustDo not service exhaust
system until system until exhaust system exhaust system is cool. is cool. FailureFailure
to do so may result in severe burns.to do so may result in severe burns.

 Keep all flammable materialsKeep all flammable materials
away from exhaust components.away from exhaust components.

 Avoid breathing toxic exhaustAvoid breathing toxic exhaust
fumes.fumes.

 All internal combustionAll internal combustion
engines produce carbon monoxide, which canengines produce carbon monoxide, which can
become concentrated in enclosed areas.become concentrated in enclosed areas.
Exposure to carbon monoxide can result inExposure to carbon monoxide can result in
serious injuries or health hazards, includingserious injuries or health hazards, including
death. death. Properly Properly ventilate work ventilate work areas, ventareas, vent
exhaust fumes, and keep shop clean and dry.exhaust fumes, and keep shop clean and dry.

(A)(A) Initial symInitial symptoms of ptoms of carbon mcarbon monoxideonoxide
poisoning include headaches, dizzi-poisoning include headaches, dizzi-
ness, and ness, and nausea. nausea. The smell The smell of lift of lift trucktruck
exhaust means carbon monoxide isexhaust means carbon monoxide is
present.present.

(B)(B) If you If you experience iniexperience initial symptotial symptoms, shutms, shutoff the lift truck engine, notify youroff the lift truck engine, notify your

6.6. KeeKeep exhp exhausaust syt systestem frm free of ee of debdebrisris..
Exhaust PurifierExhaust Purifier (if equipped) (if equipped)..   The The exhaust exhaust puri-puri-
fier converts up to 90% of the harmful dieselfier converts up to 90% of the harmful diesel
exhaust gases, such as carbon monoxide andexhaust gases, such as carbon monoxide and
hydrocarbons, into harmless carbon dioxide andhydrocarbons, into harmless carbon dioxide and
water vapor by forcing the exhaust gases to passwater vapor by forcing the exhaust gases to pass
through a porous ceramic honeycomb configuredthrough a porous ceramic honeycomb configured
catalyst. catalyst. This design This design promotes uniform promotes uniform gas flowgas flow
through the catalyst element while generating onlythrough the catalyst element while generating only
minimal back pressure.minimal back pressure.

 Avoid using fuel and oil addi-Avoid using fuel and oil addi-
tives which contain lead, sodium, arsenic,tives which contain lead, sodium, arsenic,
phosphorus, mercury, antimony, zinc, copper,phosphorus, mercury, antimony, zinc, copper,

tin, iron, tin, iron, nickel, and chnickel, and chrome. rome. These additivesThese additiveswill poison the exhaust purifier and reduce itswill poison the exhaust purifier and reduce its
useful life.useful life.

Exhaust Purifier MaintenanceExhaust Purifier Maintenance (Illustration 4-1)(Illustration 4-1)..
If the diesel engine is allowed to idle for long peri-If the diesel engine is allowed to idle for long peri-
ods of time, the exhaust purifier may accumulateods of time, the exhaust purifier may accumulate
deposits of deposits of soot. soot. These deposits These deposits can block can block thethe
effectiveness of the exhaust purifier and graduallyeffectiveness of the exhaust purifier and gradually
reduce the engine’s reduce the engine’s power. power. The exhaust The exhaust purifierpurifier
can be removed and cleaned using the proce-can be removed and cleaned using the proce-
dures listed below.dures listed below.

1.1. RemRemove tove the clhe clampamps to res to removmove the ee the exhaxhaustust
purifier from the exhaust system.purifier from the exhaust system.

2.2. RemRemove cove clamlamps to ps to remremove tove the enhe end cond cones toes to

expose the catalyst.expose the catalyst.
33 WaWash tsh the exhe exhausthaust purifpurifier bier by usy using sing steamteam oror
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employer, and obtain medical attention.employer, and obtain medical attention.

 Never rely on a control deviceNever rely on a control device
to reduce to reduce carbon moncarbon monoxide outpuoxide output. t. CarbonCarbon
monoxide levels can change depending onmonoxide levels can change depending on
maintenance. maintenance. Make sure Make sure carbon carbon monoxidemonoxide
level testing is included in regular maint-level testing is included in regular maint-
enance procedures and that ventilation is usedenance procedures and that ventilation is used
as the primary control for emissions.as the primary control for emissions.

Maintenance.Maintenance.   There is There is minimal minimal maintenancemaintenance
required on the standard exhaust system.required on the standard exhaust system.

1.1. CheCheck fck for leor leaks aks at alat all pipl pipe cone connecnectiotions.ns.

2.2. CheCheck fock for holer holes in the ms in the mufufflefler and exhr and exhausaustt
piping.piping.

3.3. KeeKeep mufp mufflefler gur guard card clealean and n and in plin placeace..

4.4. KeKeep guep guarard cld cleaean and in and in pln placace.e.

5.5. KeeKeep hap handlndle ce clealean an and ind in pn placlace.e.

3.3. WaWash tsh the exhe exhaust haust purifpurifier bier by usy using sing steam team oror
high pressure water [not greater than 100 psihigh pressure water [not greater than 100 psi
(7 bar)], keeping the tip of the nozzle at least 2(7 bar)], keeping the tip of the nozzle at least 2
inches away inches away from the facfrom the face of the e of the catalyst. catalyst. DoDo
not use detnot use detergents. ergents. Wash Wash the exhaust purifierthe exhaust purifier
through both through both the inlet the inlet and outlet and outlet ends. ends. Contin-Contin-
ue the washing operation until the water, com-ue the washing operation until the water, com-
ing from the exhaust purifier, is clear or almosting from the exhaust purifier, is clear or almost
clear.clear.

4.4. Dry tDry the exhhe exhausaust purit purifiefier witr with comh comprespressed aised airr
(no greater than 100 psi), keeping the nozzle(no greater than 100 psi), keeping the nozzle
at least 2 at least 2 inches (5.1 centiminches (5.1 centimeters) awayeters) away. . TheThe
purpose of this operation is to remove aspurpose of this operation is to remove as

much water from the exhaust purifier as pos-much water from the exhaust purifier as pos-sible. sible. The exhaust The exhaust purifier should purifier should now benow be
clean.clean.

5.5. PlaPlace thce the exhe exhausaust purt purifiifier bacer back intk into theo the
exhaust systexhaust system and em and operate the operate the engine. engine. BeBe
sure to tighten all clamps and fittings assure to tighten all clamps and fittings as
necessary.necessary.

  

CLAMPSCLAMPS

Illustration Illustration 4-1. 4-1. Exhaust Exhaust PurifierPurifier
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Section 5Section 5

Cooling SystemCooling System

Introduction.Introduction.   The engine The engine cooling syscooling system coolstem coolsthe the engine. engine. Refer Refer toto Section 9ASection 9A for transmission for transmission
cooling system andcooling system and Section 15CSection 15C for the wet disc for the wet disc
brakes cooling system to find more detailed cool-brakes cooling system to find more detailed cool-
ing information on these particular systems.ing information on these particular systems.

Major ComponentsMajor Components (Illustrations 5-3 and 5-4)(Illustrations 5-3 and 5-4)..
The engine cooling system consists of coolant,The engine cooling system consists of coolant,
radiator / charge air cooler, recovery bottle, hosesradiator / charge air cooler, recovery bottle, hoses
connecting the radiator to the engine and a waterconnecting the radiator to the engine and a water
pump to circulate the coolant.pump to circulate the coolant.

OperationOperation (Illustration 5-4) (Illustration 5-4).. When the engine isWhen the engine is
started, the water pump draws coolant from thestarted, the water pump draws coolant from the
radiator into the radiator into the engine block. engine block. The coolant is The coolant is cir-cir-
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 approximately190190F (88F (88C), at which point the thermostat willC), at which point the thermostat will
start to open. start to open. This will allow This will allow coolant flow back coolant flow back intointo
the top of the radiator core.the top of the radiator core.

Coolant.Coolant. The cooling system of this equipment isThe cooling system of this equipment is
protected to -34protected to -34F (-36F (-36C) and 228C) and 228F (110F (110C).C).
The solution is a 50 - 50 mixture of ethylene glycolThe solution is a 50 - 50 mixture of ethylene glycol
base antifreeze base antifreeze to water to water solution. solution. Use soft Use soft waterwater
in the cin the coolant mixture. oolant mixture. It is It is recommended thatrecommended that
50% solution be maintained year round.50% solution be maintained year round.

RadiatorRadiator (Illustration 5-3)(Illustration 5-3).. The radiator is force-The radiator is force-
air-cooled. air-cooled. Access to Access to its core its core is provided is provided throughthrough
a 16 psi (110 kPa) radiator cap located on top of a 16 psi (110 kPa) radiator cap located on top of 
the radiator.the radiator.   When changing the coolant, refer toWhen changing the coolant, refer to
Draining / Flushing The Cooling SystemDraining / Flushing The Cooling System and and
Filling The Cooling SystemFilling The Cooling System..

Illustration Illustration 5-1. 5-1. Coolant Coolant LevelLevel

Servicing The Cooling SystemServicing The Cooling System

 Severe injury may occur fromSevere injury may occur from
burns. burns. Radiator Radiator and and cap cap can can be be hot. hot. HeatedHeated

coolant can spraycoolant can spray. . Always shut Always shut down engindown enginee
and allow to cool before and allow to cool before attempting to openattempting to open
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Charge Air CoolerCharge Air Cooler  (Illustration 5-3)(Illustration 5-3)..   The The engineengine
is equipped with a turbocharger which is driven byis equipped with a turbocharger which is driven by
engine exhaust. engine exhaust. The exhaust The exhaust turbine of turbine of the turbo-the turbo-
charger is charger is coupled to coupled to the intake the intake turbine. turbine. TheThe
exhaust turbine exhaust turbine drives the drives the intake turbine. intake turbine. TheThe
intake turbine compresses tintake turbine compresses the intake airhe intake air. . The actThe act
of compressing the intake air generates heat andof compressing the intake air generates heat and
causes the air causes the air molecules to expand. molecules to expand. TTo increaseo increase
combustion efficiency, a charge air cooler is inte-combustion efficiency, a charge air cooler is inte-
grated into the radiatorgrated into the radiator. . The charge The charge air cooler air cooler isis
an air to an air to air coolerair cooler. . By reducing the tBy reducing the temperatureemperature
of the intake air before it enters the piston cham-of the intake air before it enters the piston cham-
ber, the air becomes denserber, the air becomes denser. . The denser the airThe denser the air,,

the more oxygen will be present in the pistonthe more oxygen will be present in the pistonchamber during chamber during combustion. combustion. The more The more oxygen inoxygen in
the chamber, the hotter the combustion cyclethe chamber, the hotter the combustion cycle
becomes. becomes. This results This results in a more in a more complete burn-complete burn-
ing of ting of the fuel, he fuel, emitting fewer emitting fewer pollutants. pollutants. ThisThis
increase in combustion efficiency also createsincrease in combustion efficiency also creates
lower engine operating temperatures, which pro-lower engine operating temperatures, which pro-
longs the life of the engine and its’ components.longs the life of the engine and its’ components.

a d a o o coo be o ea d a o o coo be o e a e p g o opea e p g o ope
the radiator cap or drain cock.the radiator cap or drain cock.

 Severe injury may occur fromSevere injury may occur from
contact with contact with moving moving engine parts. engine parts. AlwaysAlways
shut down engine before servicing orshut down engine before servicing or
inspecting cooling system.inspecting cooling system.

 Severe injury or death maySevere injury or death may
occur from occur from ingesting eningesting engine coolant. gine coolant. CoolantCoolant
is toxic. is toxic. Keep away froKeep away from children m children and pets.and pets.
Dispose of coolant in accordance with federalDispose of coolant in accordance with federal
and local regulations.and local regulations.

Checking The Coolant LevelChecking The Coolant Level (Illustration 5-1) (Illustration 5-1)..
The coolant level should be The coolant level should be checked dailychecked daily. . Nor-Nor-
mally, the coolant level can be maintained by add-mally, the coolant level can be maintained by add-
ing coolant to ing coolant to the recovery the recovery bottle. bottle. The coolantThe coolant
level is full when the coolant is visible at the coldlevel is full when the coolant is visible at the cold
mark (engine has mark (engine has not been operated). not been operated). If the If the cool-cool-
ant level is too low, add coolant until the coolantant level is too low, add coolant until the coolant

  

level reaches the cold mark on the side of thelevel reaches the cold mark on the side of therecovery recovery bottle. bottle. Do Do not overfnot overfill.ill.

Cooling Requirements.Cooling Requirements.   The The following following require-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. AlwAlways uays use a propse a properlerly cory corrosrosion inion inhibhibiteitedd
coolant.coolant.

2.2. MaiMaintantain presin prescricribed inhbed inhibiibitor sttor strenrengthgth..

3.3. Use loUse low siliw silicatcate antie antifrefreeze wieze with an ethth an ethyleylenene
glycol base.glycol base.

4.4. AlwAlways foays follollow the manw the manufaufactucturer’rer’s recos recommemmen-n-
dations on dations on inhibitor usage inhibitor usage and handling. and handling. ReferRefer
to the engine operation and maintenanceto the engine operation and maintenance

manualmanual  for coolant requirements.for coolant requirements.

5.5. Do Do NoNot ut use se sosolulublble oe oilil!!

6.6. SealSealer tyer type antpe antifrifreezeeze shoe should Nuld Not be usot be used.ed.

Draining / Flushing The Cooling System.Draining / Flushing The Cooling System.   TheThe
cooling system should be drained and flushedcooling system should be drained and flushed
periodically (refer to theperiodically (refer to the Preventive MaintenancePreventive Maintenance
chart in thechart in the AppendicesAppendices for cooling system drain /  for cooling system drain / 
flush interval). flush interval). The cooling sThe cooling system is ystem is drained bydrained by
opening the drain cock on the bottom of the radia-opening the drain cock on the bottom of the radia-
tor. tor. Removal of the radiator cRemoval of the radiator cap will allow air toap 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 sfrom the system. ystem. Leave the drain cLeave the drain cock open untilock open until
all coolant has been allowed to drain from theall coolant has been allowed to drain from the
system.system.

fully open when the coolant temperature reachesfully open when the coolant temperature reachesapproximately 205approximately 205F (96F (96C).C).

General InformationGeneral Information

CCoooollaannt  t  CCaappaacciittyy 8  8  GGaalllloonnss
(30.3 Liters)(30.3 Liters)

Inspection.Inspection. Components of the cooling systemComponents of the cooling system
should be checked periodically to keep the engineshould be checked periodically to keep the engine
operating at peak efoperating at peak efficiency. ficiency. The radiator The radiator andand
charge air cooler should be inspected externallycharge air cooler should be inspected externally
for excessive for excessive dirt or oil dirt or oil buildup. buildup. The radiator andThe radiator and
charge air cooler should be cleaned externally ascharge air cooler should be cleaned externally as
conditions warrant. conditions warrant. The cooling The cooling system system hoseshoses

should be inspected and any hose that is abnor-should be inspected and any hose that is abnor-mally hard or soft should be replaced immediately.mally hard or soft should be replaced immediately.
Check the hose clamps to make sure they areCheck the hose clamps to make sure they are
tight. tight. All external All external leaks should leaks should be corrected be corrected asas
soon as soon as detected. detected. The shroud The shroud should be should be tighttight
against the radiator core to prevent recirculation of against the radiator core to prevent recirculation of 
air which may air which may lower cooling eflower cooling efficiency. ficiency. Check theCheck the
fan belts for proper tension.fan belts for proper tension.

Charge Air Cooler Cleaning.Charge Air Cooler Cleaning. The charge airThe charge air
cooler must be cleaned internally upon enginecooler must be cleaned internally upon engine
turbocharger failure or any other occasion whereturbocharger failure or any other occasion where
oil or debris enters oil or debris enters the charge air coolerthe charge air cooler. . Refer toRefer to
the engine manufacturers manual for cleaningthe engine manufacturers manual for cleaning
instructions.instructions.

Drive Belt Tension.Drive Belt Tension. The proper tension shouldThe proper tension should
be maintained on be maintained on all drive beltsall drive belts. . Refer toRefer to DriveDrive
B lt T iB lt T i ii S ti 1S ti 1 f th t if th t i
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 When freezing weather isWhen freezing weather is
expected, any cooling system not adequatelyexpected, any cooling system not adequately
protected by antifreeze should be drained.protected by antifreeze should be drained.

Filling The Cooling System.Filling The Cooling System.   Before Before starting starting thethe
engine, close the drain cock and fill the coolingengine, close the drain cock and fill the cooling
system by removing the 16 psi (110 kPa) capsystem by removing the 16 psi (110 kPa) cap
located on top of the radiatorlocated on top of the radiator. . Fill the radiator Fill the radiator atat
this port. this port. This will allow a quicThis will allow a quicker, ker, more efficientmore efficient
method of filling the radiatormethod of filling the radiator. . If the capacity If the capacity of theof the
cooling system is unknown, measure the amountcooling system is unknown, measure the amount
of water necessary to fill the cooling system.of water necessary to fill the cooling system.
Drain the cooling system and refill with the desiredDrain the cooling system and refill with the desired
amounts of water and antifreeze or pre-mix toamounts of water and antifreeze or pre-mix to
proper proportions before filling.proper proportions before filling.

Coolant Temperature.Coolant Temperature.   When When the engine the engine warmswarms
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 - 212[180 - 212F (82 - 100F (82 - 100C)]. C)]. The The thermostat thermostat willwill
start to open at approximately 190start to open at approximately 190F (88F (88C) andC) and

Belt TensionBelt Tension in in Section 1Section 1 for the proper tension for the proper tension
values.values.

Fan Ring PositioningFan Ring Positioning (Illustration 5-2) (Illustration 5-2)..  Perform  Perform
the following procedures to correctly position thethe following procedures to correctly position the
engine fan ring:engine fan ring:

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock Out movement of the truck and Lock Out & Tag Out& Tag Out
the truck.the truck.

1.1. ParPark the trk the truck on huck on hardard, leve, level surfl surfaceace, appl, apply they the
parking brake, block the wheels in both direc-parking brake, block the wheels in both direc-
tions to prevent movement, Lock Out & Tagtions to prevent movement, Lock Out & Tag
Out the truck, and allow the engine to cool.Out the truck, and allow the engine to cool.

2.2. PosPositiition thon the engie engine fane fan ring tn ring to atto attain eqain equalual
clearances [approximately 1/4 inch (6.4 mm)]clearances [approximately 1/4 inch (6.4 mm)]
between all fan blades and engine fan ringbetween all fan blades and engine fan ring

  

((rreeffeer tr to to thhe le leefft pt phhootto io in In Illlluussttrraattiioon 5n 5--22)).. 33.. PPoossiittiioon tn thhe ee ennggiinne fe faan rn riinng vg veerrttiiccaalllly ty to ao attttaaiinnequal clearances (”A”, refer to Illustration 5-2).equal clearances (”A”, refer to Illustration 5-2).

1/4”1/4”

1/4”1/4”

1/4”1/4”

1/4”1/4”

 A A

BOLTBOLT
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1/41/4 1/41/4

 A A

BOLTBOLT

Illustration Illustration 5-2. 5-2. Fan Fan Ring Ring PositioningPositioning

  

DEAERATIONDEAERATION
16 PSI (110 kPa)16 PSI (110 kPa)
PRESSURE CAPPRESSURE CAP

HYDRAULICHYDRAULIC
SYSTEMSYSTEM
COOLERCOOLER

CHARGE AIRCHARGE AIR
COOLERCOOLER

COOLANTCOOLANT
LEVELLEVEL

SENSORSENSOR
LOCATIONLOCATION

TRANSMISSIONTRANSMISSION
OIL COOLEROIL COOLER
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FAN RINGFAN RING

SHROUDSHROUD

RADIATORRADIATOR

Illustration Illustration 5-3. 5-3. Cooling ComCooling Components Iponents Identificationdentification

  

Illustration 5-4. Illustration 5-4. Engine CEngine Coolant Coolant Circuitircuit

UPPERUPPER
RADIATOR HOSERADIATOR HOSE

DEAERATIONDEAERATION
LINELINE

LOWERLOWER
RADIATORRADIATOR

HOSEHOSE

RADIATORRADIATOR

COOLANTCOOLANT
RECOVERYRECOVERY

BOTTLEBOTTLE

COOLANT LEVELCOOLANT LEVEL
SENSORSENSOR
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COOLANT FLOWCOOLANT FLOW

MAIN FLOW, THERMOSTAT OPENMAIN FLOW, THERMOSTAT OPEN
DEAERATION REMOVES UNWANTED AIR FROM COOLING CIRCUITDEAERATION REMOVES UNWANTED AIR FROM COOLING CIRCUIT 05-237405-2374

CUMMINS QSB6.7CUMMINS QSB6.7
ENGINEENGINE

  

Hoist CircuitHoist Circuit
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Section 6Section 6

Electrical SystemElectrical System

Introduction.Introduction.   This This machine incmachine incorporates aorporates a
12-Volt 12-Volt DC electrical DC electrical system. system. Optional equipmentOptional equipment
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 electrical system.standard electrical system.

Major Components.Major Components. The 12 volt electrical sys-The 12 volt electrical sys-
tem consists of a battery, battery charging alterna-tem consists of a battery, battery charging alterna-
tor, voltage regulator, starter switch, starter, andtor, voltage regulator, starter switch, starter, and
starter solenoid. starter solenoid. The remainder The remainder of the of the electricalelectrical
system consists of lights and / or gauges,system consists of lights and / or gauges,
switches, circuit breakers, and accessory circuits.switches, circuit breakers, and accessory circuits.
The above items are included as standard equip-The above items are included as standard equip-
ment in the ment in the electrical system. electrical system. Refer to IllusRefer to Illustrationstrations
6-1 through 6-12 for location of components and6-1 through 6-12 for location of components and
wiring diagrams.wiring diagrams.

Electrical Maintenance.Electrical Maintenance.  All wiring harnesses, All wiring harnesses,
battery cables and electrical connections shouldbattery cables and electrical connections should
be inspected for chaffing or wear periodically.be inspected for chaffing or wear periodically.
This is especially important where there is relativeThis is especially important where there is relative
movement movement between between the the components. components. Clamps,Clamps,
boots, and protective sleeves should be main-boots, and protective sleeves should be main-
tained to prevent electrical shorts.tained to prevent electrical shorts.

 Death or serious injury mayDeath or serious injury may
occur from fioccur from fire. re. Improper maiImproper maintenance of thentenance of the
electrical system can result in electrical shortselectrical system can result in electrical shorts
which may which may cause fires. cause fires. Regularly iRegularly inspect andnspect and
maintain electrical harnesses, cables, andmaintain electrical harnesses, cables, and
electrical components as outlined in thiselectrical components as outlined in this

manual. manual. Ensure that Ensure that harnesses are harnesses are properlyproperlyrouted and clamped after servicing the vehicle.routed and clamped after servicing the vehicle.

 Overfilling cells of the batteryOverfilling cells of the battery
can cause poor performance or early failure.can cause poor performance or early failure.

1.1. Check Check the the level level of tof the elhe electroectrolyte lyte regularegularlyrly..
 Add distilled water if  Add distilled water if necessary to bring thenecessary to bring the
electrolyte level to 3/8 inch (9.5 mm) above theelectrolyte level to 3/8 inch (9.5 mm) above the
separator separator plates. plates. Do Do not not overfill.overfill.

2.2. KeeKeep the top the top of the bap of the battetteryry, ter, terminminalsals, and, and
cable clamps cable clamps clean. clean. When necessaryWhen necessary, 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.

 Do not allow the soda andDo not allow the soda and

water solution to enter the battery cells.water solution to enter the battery cells.

3.3. InsInspecpect the ct the cablables, ces, clamlamps, aps, and hond hold dowld downn
bracket regularlybracket regularly. . Replace any Replace any damageddamaged
parts. parts. Clean and re-apply Clean and re-apply a light a light coating of coating of 
grease to the terminals and cable clampsgrease to the terminals and cable clamps
when necessary.when necessary.

 NOTE: NOTE:   A number A number of devices of devices and applications and applications areare
 available on the  available on the commercial market to deter corro-commercial market to deter corro-
 sion on  sion on battery terminal connections.battery terminal connections.

4.4. CheCheck thck the elece electritrical sycal systestem if the bm if the battatteryery
becomes discharged repeatedly.becomes discharged repeatedly.

5.5. If tIf the bahe battery ttery indicindicator ator illumiilluminatesnates, th, the alte alterna-erna-

tor or alternator circuit is defective.tor or alternator circuit is defective.
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routed and clamped after servicing the vehicle.routed and clamped after servicing the vehicle.

Battery.Battery.   The machine The machine is equipped is equipped with an with an indus-indus-
trial type, long life batterytrial type, long life battery. . The battery is The battery is perish-perish-
able and requires servicing on a regular basis.able and requires servicing on a regular basis.
Batteries that are properly cared for can beBatteries that are properly cared for can be
expected to give long trouble-free service.expected to give long trouble-free service.
Perform the following procedures to maintain thePerform the following procedures to maintain the
battery in a serviceable condition:battery in a serviceable condition:


   Under no Under no circumstances allcircumstances allow any sparks ow any sparks oror

open flames around open flames around batterybattery. . No smoking.No smoking.
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.

   Never check Never check the battery bthe battery by placing y placing a metala metal
object across the battery posts.object across the battery posts.

 NOTE: NOTE:   If the truck If the truck is to be inoperativis to be inoperative or idle for e or idle for 
 more than 30  more than 30 days, remove the days, remove the batterybattery. . The bat-The bat-
tery should be tery should be stored in a stored in a cool, dry cool, dry place. place. 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 boostIf a booster battery is er battery is to be used, to be used, firstfirst
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 t(Refer to the decal below). he decal below). Never cross Never cross polarity of polarity of 
the battery the battery terminals. terminals. Disconnect cables Disconnect cables in thein the
exact reverse order from above.exact reverse order from above.

  

Alternator.Alternator.   The stThe standard alternator andard alternator for thefor the
Cummins QSB6.7 engine is a 130 amp alternator.Cummins QSB6.7 engine is a 130 amp alternator.
It should be expected to give long, trouble-freeIt should be expected to give long, trouble-free
service; however, the diodes and transistors in theservice; however, the diodes and transistors in the
alternator circuit are very sensitive and can bealternator circuit are very sensitive and can be
easily easily destroyed. destroyed. The The following following precautionsprecautions
should be observed when working on or aroundshould be observed when working on or around
the alternator.the alternator.

 Avoid grounding the  Avoid grounding the output wires or the output wires or the field wiresfield wires
between the altbetween the alternator and the ernator and the regulator. 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-
l hi h l h t dl f h thl hi h l h t dl f h th

when engine is when engine is started. started. Once engine is Once engine is acceler-acceler-
 ated, the light  ated, the light should go should go out.out.
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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
destruction of destruction of the diodes. the diodes. Some voltage Some voltage regula-regula-
tors provide protection against some of these cir-tors provide protection against some of these cir-
cumstances; however, it is recommended thatcumstances; however, it is 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 is in operation. operation. Disconnecting tDisconnecting the battery he battery willwill
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.

 Accidentally reversing theAccidentally 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 It is normal for alternator light for alternator light to stay onto stay on
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Illustration Illustration 6-1. 6-1. Dash Dash PanelPanel

  

CB15CB15
(10 AMP)(10 AMP)

IGNITION SWITCH,IGNITION SWITCH,
TICS DTICS DISPLAISPLAYY

MODULE, & LIGHTMODULE, & LIGHT
SWITCHESSWITCHES

CB13CB13
(15 AMP)(15 AMP)

 ACCESSORY ACCESSORY

CB11CB11
(30 AMP)(30 AMP)

DEFROSTERSDEFROSTERS
(HIGH SPEED)(HIGH SPEED)

CB17CB17
(20 AMP)(20 AMP)

FRONT WIPERSFRONT WIPERS

CB19CB19
(30 AMP)(30 AMP)

 AIR RIDE, OPS & AIR RIDE, OPS &
SEAT BELTSEAT BELT
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CB14CB14
(15 AMP)(15 AMP)

KILL ENGINEKILL ENGINE
POWERPOWER

CB12CB12
(30 AMP)(30 AMP)

DEFROSTERSDEFROSTERS
(HIGH SPEED)(HIGH SPEED)

CB16CB16
(20 AMP)(20 AMP)

 ACCESSORY ACCESSORY

CB18CB18
(20 AMP)(20 AMP)

TOP & REARTOP & REAR
WIPERSWIPERS

CB20CB20
(10 AMP)(10 AMP)

FUEL GAUGE,FUEL GAUGE,
HORN, & HORN, & PARKINGPARKING

BRAKE SWITCHBRAKE SWITCH

Illustration Illustration 6-2. 6-2. Dash Dash Circuit Circuit BreakersBreakers

  

CB21CB21
(30 AMP)(30 AMP)

 A.C. / HEATER UNIT A.C. / HEATER UNIT
FAN (HIGH SPEED)FAN (HIGH SPEED)

CB22CB22
(30 AMP)(30 AMP)

 A.C. / HEATER A.C. / HEATER
UNIT FANUNIT FAN

(MEDIUM SPEED)(MEDIUM SPEED)

CB23CB23
(30 AMP)(30 AMP)

 A.C. / HEATER A.C. / HEATER
UNIT FANUNIT FAN

(LOW SPEED)(LOW SPEED)

CB24CB24
(30 AMP)(30 AMP)
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CONDENSERCONDENSER

CB25, CB26CB25, CB26
(10 AMP)(10 AMP)

 ACCESSORY (CB, ACCESSORY (CB,
RADIO, ETC.)RADIO, ETC.)

Illustration 6-3. Illustration 6-3. Control Stand Control Stand Circuit BreakersCircuit Breakers

Component TroubleshootingComponent Troubleshooting

Alternator.Alternator. The alternator provides 13.8 - 14.4The alternator provides 13.8 - 14.4
VDC at 130 amps of power for the electrical sys-VDC at 130 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 operated.engine is being operated.
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-
nator. nator. Another good check Another good check is with a is with a voltmetervoltmeter
across the batteryacross the battery. . With the engine With the engine operating at aoperating at a
moderate speed, the voltmeter reading shouldmoderate speed, the voltmeter reading should
never exceed 15.5 never exceed 15.5 VDC. 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 Should the alternator alternator output dropoutput drop
below 12 VDC, the alternator is defective andbelow 12 VDC, the alternator is defective and
requires replacing.requires replacing.

Perform the following procedures below for abnor-Perform the following procedures below for abnor-
mal charging system operation.mal charging system operation.

1.1. InsInsure thure that the unat the underderchachargerged condd conditiition (beon (belowlow
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. Check Check the dthe drive rive belt belt for pfor proper roper tensiotension (ren (refer tfer too

  

Drive Belt Drive Belt TenTensionsion in in Section 1Section 1).).
3.3. EnsEnsure ture that bhat battattery iery is goos good and cd and capaapable oble of f 

holding a charge.holding a charge.

4.4. InspecInspect t the the wirinwiring g for for defecdefects. ts. Check Check all 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 the battery.connections at the battery.

5.5. WitWith the igh the ignitnition swion switcitch on and alh on and all wirl wiring haing har-r-
ness leads connected, connect a voltmeterness leads connected, connect a voltmeter
from:from:

a.a. altalternernatoator “BAr “BAT” tT” termerminal inal to grto grounoundd

b.b. altalternernatoator #1 r #1 terterminminal tal to gro grounoundd

c.c. altalternernatoator #r #2 t2 termerminainal tl to gro grounoundd

 An infinity reading  An infinity reading indicates an open indicates an open circuitcircuit
between the voltmeter connection and bat-between the voltmeter connection and bat-
tery. tery. Repair Repair if if required.required.

6.6. With With all aall accessccessories ories turneturned ofd off, cf, connect onnect a vola volt-t-
meter across meter across the batterythe battery. . Operate engine atOperate engine at
moderate speed. moderate speed. If voltage If voltage is 15.5 is 15.5 VDC orVDC or
higher, replace the alternator.higher, replace the alternator.

Circuit Breakers.Circuit Breakers. Circuit breakers are employedCircuit 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 the Perform the following troubleshooting following troubleshooting pro-pro-
cedures to troubleshoot a circuit breaker.cedures to troubleshoot a circuit breaker.

11 TurTurn then the ignitignition keion key toy to the “the “IgnitiIgnition” pon” positioositionn

it trips. it trips. If the If the circuit breaker circuit breaker cannot maintain cannot maintain aa
set state, perform the following troubleshootingset state, perform the following troubleshooting
procedures to troubleshoot the automatic circuitprocedures to troubleshoot the automatic circuit
breaker.breaker.

1.1. TTurn turn the ighe ignitnition kion key to tey to the Ofhe Off posif positiotion.n.

2.2. RemRemove aove all will wires fres from trom the ouhe outputput sidt side (loe (loadad
side) of the circuit breaker.side) of the circuit breaker.

3.3. TuTurn the rn the ignitiignition key on key to thto the “Ige “Ignitionnition” pos” position.ition.
If the circuit breaker retrips, the circuit breakerIf the circuit breaker retrips, the circuit breaker
is defective and must be replaced.is defective and must be replaced.

4.4. If tIf the cihe circuit rcuit breakbreaker maer maintainintains a s a set sset state, tate, oneone
of the of the output circuitoutput circuits is s is shorted. shorted. ReconnectReconnect
the wires one by one to the output side (loadthe wires one by one to the output side (load

side) until side) until the circuit the circuit breaker trips. breaker trips. Trouble-Trouble-shoot the circuit of the wire, that tripped theshoot the circuit of the wire, that tripped the
circuit breaker, for a short.circuit breaker, for a short.

5.5. IsolatIsolate and e and removremove the the she short ort from from the the circucircuit.it.

Single-Pole, Single-Throw 30 amp RelaysSingle-Pole, Single-Throw 30 amp Relays  
(Illustration 6-4)(Illustration 6-4)..  A relay is  A relay is nothing more than annothing more than an
electrically contelectrically controlled switch. rolled switch. Relays are Relays are alwaysalways
shown on electrical circuits in a de-energizedshown on electrical circuits in a de-energized
state. state. The internal switcThe internal switch, common at h, common at pin 30,pin 30,
toggles between pins 87A (when de-energized)toggles between pins 87A (when de-energized)
and 87 (wand 87 (when energized). hen energized). Pins 86 and Pins 86 and 85 control85 control
the coil of the relay.the coil of the relay.

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 This can be accomplished byaccomplished by

removing the female spade connectors from pinsremoving the female spade connectors from pins
30 87 and30 87 and 87A87A In a de energizedIn a de energized state ensurestate ensure
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1.1. TurTurn the n the ignitignition keion key to y to the the IgnitiIgnition  pon  positioosition.n.

2.2. If thIf the cire circuit cuit breakebreaker is tr is trippedripped, res, reset thet the circe circuituit
breaker.breaker.

3.3. If If the the circucircuit it breakebreaker imr immediatmediately ely retripretrips,s,
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. Reset Reset the the circucircuit it breakebreakerr. . If If the the circucircuit it breakebreakerr
retrips, the circuit breaker is defective andretrips, the circuit breaker is defective and
must be replaced.must be replaced.

5.5. If tIf the cihe circuit rcuit breakbreaker maer maintainintains a s a set sset state, tate, oneone
of the of the output circuitoutput circuits is s is shorted. shorted. ReconnectReconnect
the wires one by one to the output side (loadthe wires one by one to the output side (load

side) until tside) until the circuit he circuit breaker trips. breaker trips. Trouble-Trouble-shoot the circuit of the wire, that tripped theshoot the circuit of the wire, that tripped the
circuit breaker, for a short.circuit breaker, for a short.

6.6. IsolatIsolate and e and removremove the the she short ort from from the the circucircuit.it.

Automatic 90 amp Automatic 90 amp Circuit BreakerCircuit Breaker.. The auto-The auto-
matic 90 amp circuit breaker is located on the rightmatic 90 amp circuit breaker is located on the right
side of engine. side of engine. It will automaticIt will automatically reset itself ally reset itself ifif

g p pg p p
30, 87, and 30, 87, and 87A. 87A. In a de-energized In a de-energized state, ensurestate, ensure
that pins 30 and 87A have continuity betweenthat pins 30 and 87A have continuity between
them. them. With an ohmmetWith an ohmmeter, er, check the resistcheck the resistanceance
between pins between pins 30 and 30 and 87a. 87a. The ohmmeter The ohmmeter shouldshould
indicate a reading indicate a reading of 0 - of 0 - 40 ohms. 40 ohms. Energize theEnergize the
relay and check the resistance between pins 30relay and check the resistance between pins 30
and 87. and 87. The ohmmeter The ohmmeter should indicate should indicate a readinga reading
of 0 - 40 ohmof 0 - 40 ohms. s. If these two If these two checks are good, checks are good, thethe
relay is good.relay is good.

Single-Pole, Single-Pole, Single-ThrowSingle-Throw, Maintain Contact, Maintain Contact
Switches.Switches.   A switch A switch is designed wis designed with the purposeith the purpose
of controlling an electrical circuit by completing orof controlling an electrical circuit by completing or
opening the circuit. opening the circuit. With an ohmmeterWith an ohmmeter, check t, check thehe
resistance between the contact points of theresistance between the contact points of the

switch. switch. With the With the switch closed switch closed (completing the(completing the
circuit), the ohmmeter reading should indicate 0 -circuit), the ohmmeter reading should indicate 0 -
40 ohms. 40 ohms. With the With the switch open (opening switch open (opening the cir-the cir-
cuit), the ohmmeter cuit), the ohmmeter reading should be infinityreading should be infinity. . If If 
the above checkthe above checks are good, ts are good, the switch is he switch is good. 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.

  

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

Illustration 6-4. Illustration 6-4. SPSP, ST 30 am, ST 30 amp Relayp Relay

Single-Pole, Double-Throw, Momentary RockerSingle-Pole, Double-Throw, Momentary Rocker
Switches.Switches.   This type This type of switch of switch operates on theoperates on the
principle that the circuit is closed only when theprinciple that the circuit is closed only when the

switch is held in switch is held in the closed state. the closed state. Once the switchOnce the switchis released, theis released, the circuit will open.circuit will open. This switchThis switch isis

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 nutobject, touch the nut  that secures the coil to thethat secures the coil to the
cartridge. cartridge. The magnetic The magnetic field generated field generated when thewhen 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 field). magnetic field). This will This will prove the cprove the coil good; how-oil good; how-
ever, tever, the armature may be he armature may be stuck. 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 cartridge. and cartridge. Now energize Now energize the coil, the coil, the arma-the arma-
ture inside the ture inside the cartridge should shifcartridge should shift. t. If the armIf the arma-a-
ture inside the cartridge did not shift and the coil isture inside the cartridge did not shift and the coil is
magnetized, replace the cartridge.magnetized, replace the cartridge.

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 be destroyed when the when the polarity is polarity is reversed. reversed. TheThe
solenoids employed on the transmission controlsolenoids employed on the transmission control
valve contain diodes. valve contain diodes. The black wThe black wire of the ire of the coilcoil
connects to the ground side of the circuit while theconnects to the ground side of the circuit while the
red wire goes to the positive side of the circuit.red wire goes to the positive side of the circuit.

DiodesDiodes (Illustration 6-5) (Illustration 6-5)..   Diodes Diodes are are one-wayone-way
conductors tconductors that provide hat provide isolation. isolation. Current flowCurrent flow
through a diode through a diode is from is from anode to canode to cathode. athode. 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 Observe the ohmmeter reading. ohmmeter reading. Then reverse Then reverse thethe
ohmmeter leads on the ends of the diode.ohmmeter leads on the ends of the diode.
Observe the Observe the ohmmeter reading. ohmmeter reading. The ohmmThe ohmmetereter
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is released, the is released, the circuit will open. circuit will open. This switch This switch isis
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  A solenoid is an electrical compo-an electrical compo-
nent. nent. When electricity When electricity is applied to is applied to the coil, tthe coil, thehe
solenoid will solenoid will form an form an electromagnet. electromagnet. 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 application). (based on application). The armature The armature can be ccan be con-on-
nected to a switch in electrical circuits to turn thenected to a switch in electrical circuits to turn the
switch on or ofswitch on or off. f. An armature can also An armature can also be used tobe used to
open or close valves.open or close valves.

Solenoids employed as electrical switches can beSolenoids employed as electrical switches can be
troubleshot with an ohmmtroubleshot with an ohmmeter. eter. Remove the Remove the twotwo
wires from the two larger posts of the solenoid.wires from the two larger posts of the solenoid.
Energize the solenoid. Energize the solenoid. With an ohmWith an ohmmetermeter, check, check
the resistance the resistance between the between the two larger two larger posts. 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 used to open and close open and close spools of spools of valves. valves. TheThe

gg
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.

CCaatthhooddee AAnnooddee

Current FlowCurrent Flow

Illustration Illustration 6-5. 6-5. DiodeDiode

  

Refer to Illustrations 6-6 and 1-6 for component referenceRefer to Illustrations 6-6 and 1-6 for component reference

CCoommppoonneenntt PPrroobblleemm CCoorrrreeccttiioonn

11.. BBaatttteerryy 11. L. Loow  w  vvoollttaaggee.. 11..

a. a. Low electrolyLow electrolyte level. te level. CheckCheck
electrolyte level in battery, fillelectrolyte level in battery, fill
with distilled water as required,with distilled water as required,
and recharge battery.and recharge battery.

b. b. Alternator output Alternator output is bad. is bad. ReferRefer
to the Alternator troubleshoot-to the Alternator troubleshoot-
ing section below.ing section below.

c. Loose, broken, or corrodedc. Loose, broken, or corroded
wires. wires. 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.

22.. AAlltteerrnnatatoorr 1.1. Low Low outoutput put volvoltagtage (ve (voltoltage age isis
below 12 VDC).below 12 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
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2.2. HigHigh oh outputput ut volvoltagtage (e (volvoltagtagee
exceeds 15.5 VDC).exceeds 15.5 VDC).

ing the slip connectors at theing the slip connectors at the
alternator and connections atalternator and connections at
the battery.the battery.

c. c. Defective alternatorDefective alternator. . ReplaceReplace
alternator.alternator.

2.2. DefDefectective ive altalternernatoatorr. . RepReplaclacee
alternator.alternator.

3.3. BaBatttterery y DiDiscscononnecnectt
SwitchSwitch (if equipped)(if equipped)

1.1. WhWhen ken key sey swiwitctch is h is in tin the Ohe ONN
position, contact points of switchposition, contact points of switch
do not close.do not close.

2.2. WhWhen ken key sey swiwitctch is ih is in thn the OFe OFFF
position, contact points of switchposition, contact points of switch
do not open.do not open.

1.1. RemRemove ove wirwires es frofrom tm the she switwitch,ch,
turn the turn the switch on. switch on. With an With an ohm-ohm-
meter, check the resistance acrossmeter, check the resistance across
the contthe contact act points. points. The The ohmmeterohmmeter
reading should indicate 0 - 40reading should indicate 0 - 40

Ohms.Ohms.

2.2. RemRemove ove wirwires es frofrom tm the she switwitch,ch,
turn the switcturn the switch off. h off. With an With an ohm-ohm-
meter, check the resistance acrossmeter, check the resistance across
contact contact points. points. The The ohmmeterohmmeter
reading should indicate infinity.reading should indicate infinity.

  

CCoommppoonneenntt PPrroobblleemm CCoorrrreeccttiioonn

4.4. IgIgninitition on SwSwititchch 1.1. IgnIgnitiition swon switcitch (S1, Ih (S1, Illullustrstratiation 6-6on 6-6))
does not close (accessory posi-does not close (accessory posi-
tion).tion).

2.2. IgnIgnitiition swon switcitch (S1, Ih (S1, Illullustrstratiation 6-6on 6-6))
does not close (start position).does not close (start position).

1.1. On tOn the bahe back ock of thf the ige ignitnition ion swiswitchtch
(S1, Illustration 6-6), at the B ter-(S1, Illustration 6-6), at the B ter-
minal, you should see 12 VDCminal, you should see 12 VDC
straight from the battery, providedstraight from the battery, provided
that the truck is not equipped withthat the truck is not equipped with
a battery a battery disconnect disconnect switch. switch. If If 
equipped with a battery discon-equipped with a battery discon-
nect switch, ensure that it isnect switch, ensure that it is
turned on. turned on. Turn Turn the key the key to theto the
ignition 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 wires from the I termi-remove the wires from the I termi-

nal and nal and recheck voltrecheck voltage. age. If 12If 12VDC is now present, you have aVDC is now present, you have a
short. short. If 12 If 12 VDC is VDC is not presentnot present
and 12 VDC was present at the Band 12 VDC was present at the B
terminal, replace the ignitionterminal, replace the ignition
switch (S1). switch (S1). TTo isolate short,o isolate short,
reconnect the wires to the I termi-reconnect the wires to the I termi-
nal one at a time checking voltagenal one at a time checking voltage
with with each ceach connection. onnection. When tWhen thehe
voltage drops, the wire, that wasvoltage drops, the wire, that was

 just connected, is  just connected, is shorted. shorted. IsolateIsolate
and remove short.and remove short.

2.2. The The trutruck ick is eqs equipuipped ped witwith an ah an antinti--
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 be
d f ll ff h i i id f ll ff h i i i
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s a e p , e ey us bes a e p , e ey us be
turned 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 close.and S (Start) contacts to close.
This is a momentary position thatThis is a momentary position that
should only make contact whenshould only make contact when
the key the key is fully is fully turned. turned. On theOn the
back of the ignition switch (S1,back of the ignition switch (S1,
Illustration 6-6), at the B terminal,Illustration 6-6), at the B terminal,
you should see 12 VDC straightyou should see 12 VDC straight
from the battery. from the battery. Turn Turn the key the key toto
the start the start position. position. On the On the back of back of 
the ignition switch (S1), at the Sthe ignition switch (S1), at the S
terminal, you should see 12 VDC,terminal, you should see 12 VDC,
if not, remove the wire from the Sif not, remove the wire from the S

terminal. terminal. Turn Turn the ignition the ignition switchswitch(S1) to the start position and(S1) to the start position and
recheck for 12 VDC at the S termi-recheck for 12 VDC at the S termi-
nal. nal. If the If the 12 VDC is 12 VDC is now present,now present,
the wire, just removed, is shorted.the wire, just removed, is shorted.
Isolate and Isolate and remove the remove the short. short. If If 
12 VDC is not present and 1212 VDC is not present and 12
(continued)(continued)

  

CCoommppoonneenntt PPrroobblleemm CCoorrrreeccttiioonn

4.4. IgIgninitition on SwSwititchch
(Continued)(Continued)

(Continued)(Continued)

VDC was present at the B termi-VDC was present at the B termi-
nal, replace the ignition switchnal, replace the ignition switch
(S1).(S1).

55.. WWiirreess 11.. WWiirre  e  hhaas  s  lloosst  t  ccoonnttiinnuuiittyy.. 11.. IIssoollaatte  e  tthhe  e  wwiirre  e  ffrroom m tthhe  e  cciirrccuuiitt
(Ohm out (Ohm out the wire). the wire). Ohms willOhms will
vary according to the length of thevary according to the length of the
wire. wire. Expect to Expect to see low see low Ohms if Ohms if 

wire is good.wire is good.
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Hoist CircuitHoist Circuit

  

PLACE THE FOLLOWING ILLUSTRATIONS INPLACE THE FOLLOWING ILLUSTRATIONS IN
FOLDER ENVELOPES:FOLDER ENVELOPES:

Illustration 6-6 - 06-2485 SHT. 2 (Panel ANSI)Illustration 6-6 - 06-2485 SHT. 2 (Panel ANSI)
Illustration 6-7 - 06-2485 SHT. 3 (Bottom Cab ANSI)Illustration 6-7 - 06-2485 SHT. 3 (Bottom Cab ANSI)
Illustration 6-8 - 06-2485 SHT. 4 (Seat ANSI)Illustration 6-8 - 06-2485 SHT. 4 (Seat ANSI)
Illustration 6-9 - 06-2485 SHT. 5 (Frame ANSI)Illustration 6-9 - 06-2485 SHT. 5 (Frame ANSI)

Illustration 6 10 06 2485 SHT 6 (Truck Electrical BoxIllustration 6 10 06 2485 SHT 6 (Truck Electrical Box
https://www.forkliftpdfmanuals.com/
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Illustration 6-10 - 06-2485 SHT. 6 (Truck Electrical BoxIllustration 6-10 - 06-2485 SHT. 6 (Truck Electrical Box ANSI) ANSI)
Illustration 6-11 - 06-2485 SHT. 7 (Top Cab andIllustration 6-11 - 06-2485 SHT. 7 (Top Cab and

 A-Frame ANS A-Frame ANSI)I)
Illustration 6-12 - 06L-0123 (Work Lights ANSI)Illustration 6-12 - 06L-0123 (Work Lights ANSI)
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TTaylor Integrated aylor Integrated Control System (TICS) Control System (TICS) ComponentsComponents
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TICS Display ModuleTICS Display Module

The Taylor Integrated Control System (TICS) Display The Taylor Integrated Control System (TICS) Display Module.Module.   The TICS The TICS Display Module Display Module is anis an
electronic display syselectronic display system for engine and tem for engine and equipment information. equipment information. The display module The display module is mountedis mounted
on the right side of the dash.on the right side of the dash.

 The TICS system display modules should not be exchanged between trucks.The TICS system display modules should not be exchanged between trucks.

Each TICS module has been specifically programmed for each truck.Each TICS module has been specifically programmed for each truck.

PIN #7PIN #7

PIN #1PIN #1

PIN #6PIN #6

PIN #12PIN #12

PIN #7PIN #7

PIN #6PIN #6

PIN #1PIN #1PIN #12PIN #12

TICS Display Module Pin AssignmentsTICS Display Module Pin Assignments

  

LH MESSAGE WINDOWLH MESSAGE WINDOW

UPUP

OK OK 

RH MESSAGE WINDOWRH MESSAGE WINDOW
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ENGINE COOLANTENGINE COOLANT
TEMPERATURETEMPERATURE

PARK BRAKEPARK BRAKE
SETSET

LOW BRAKELOW BRAKE
PRESSUREPRESSURE

STOPSTOP

SEAT BELTSEAT BELT

BACK BACK 
MEASURE /MEASURE /

 ADJUST GROU ADJUST GROUPSPS

DOWNDOWN

ENGINE OILENGINE OIL
PRESSUREPRESSURE

BATTERYBATTERY
VOLTAGEVOLTAGE

Taylor Integrated Control System (TICS) Display Module Main ScreenTaylor Integrated Control System (TICS) Display Module Main Screen

The TayloThe Taylor Integrated Control System r Integrated Control System (TICS)(TICS)
Display Module Main Screen.Display Module Main Screen.   The The main main screenscreen
of the TICS Display Module displays the status of of the TICS Display Module displays the status of 
the engine and equipment operating informationthe engine and equipment operating information
of the of the truck. truck. The operating The operating information thatinformation that
appears on the main display screen is describedappears on the main display screen is described
as follows:as follows:

1.1. ShifteShifter Por Positiosition - n - This This indicaindicates tes the the electelectricric
shifter’s position.shifter’s position.

2.2. MPH - TMPH - This ihis indindicatcates vees vehichicle sple speed in meed in mileiless
per hour.per hour.

3.3. ACTACTIVE IVE MESMESSAGSAGES - MES - Messessage tage text ext thathatt
alerts the operator of the status of differentalerts the operator of the status of different
functions of the truck or to check warnings dis-functions of the truck or to check warnings dis-
played on theplayed on the Active WarningsActive Warnings screen. screen.
NOTE:NOTE:  The  The Active Active WarninWarningsgs screen is dis-screen is dis-
played by depressing the F2 button.played by depressing the F2 button.

  

 ACTIVE  ACTIVE MESSAGES DISPLAYED:MESSAGES DISPLAYED:
Neutral Lock On - Indicates that the NeutralNeutral Lock On - Indicates that the Neutral
Lock safety feature is active.Lock safety feature is active.
Check Warnings - Indicates that the operatorCheck Warnings - Indicates that the operator
should read the Active Warnings.should read the Active Warnings.
Forward Alarm Off - Indicates that the forwardForward Alarm Off - Indicates that the forward
alarm is disabled while in the Operator Con-alarm is disabled while in the Operator Con-
trolled mode trolled mode of operation. of operation. This message This message willwill
only appear while the Forward Alarm is in theonly appear while the Forward Alarm is in the
Operator Controlled mode and disabled.Operator Controlled mode and disabled.
NOTE:NOTE:   Depressing the Depressing the F3 button F3 button will enablewill enable
the forward the forward alarm. alarm. [Refer to [Refer to thethe ForwardForward
Alarm SystemAlarm System in the Operator’s Guide in the Operator’s Guide
(OG160) for detailed information.](OG160) for detailed information.]

4. 4. - - TThihis s icicon on wwilill cl chahangnge fe frorom m wwhihite te to to reredd
when the engine coolant temperature Is great-when the engine coolant temperature Is great-
er than 218er than 218F (103F (103C). C). If this If this icon changes icon changes toto
red, stop the engine immediately and notifyred, stop the engine immediately and notify

11.11. CORRECTIVE ACTCORRECTIVE ACTIONS - IONS - Message text Message text thatthat
alerts the operator to take action before thealerts the operator to take action before the
truck will allow continuation of truck operation.truck will allow continuation of truck operation.

CORRECTIVE ACTIONS CORRECTIVE ACTIONS DISPLADISPLAYED:YED:
Check Engine - Indicates there is an engineCheck Engine - Indicates there is an engine
related problem and that the engine needs torelated problem and that the engine needs to
be checked.be checked.
Please Sit Down - Indicates that the operatorPlease Sit Down - Indicates that the operator
needs to occupy the seat.needs to occupy the seat.
Shift thru Neutral - This message will onlyShift thru Neutral - This message will only
appear while the Forward Alarm is in the Oper-appear while the Forward Alarm is in the Oper-
ator Controlled mode and disabled.ator Controlled mode and disabled. NOTE:NOTE:

Depressing the F3 button will enable the for-Depressing the F3 button will enable the for-ward alarm. ward alarm. [Refer [Refer to tto thehe Forward AlarmForward Alarm
SystemSystem in the Operator’s Guide (OG160) for in the Operator’s Guide (OG160) for
detailed information.]detailed information.]
Service Required - Indicates that truck mainte-Service Required - Indicates that truck mainte-
nance needs to be performed.nance needs to be performed.

1212 F1 D thiF1 D thi b tt t i tb tt t i th Dih Di
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g y yg y y
maintenance personnel.maintenance personnel.

55. .  - - TThhiis s iiccoon n wwiilll  l  cchhaanngge e ffrroom m wwhhiitte e tto o rreedd
when the engine oil pressure has fallen belowwhen the engine oil pressure has fallen below
10 psi (.7 bar) at 750 rpm or less than 40 psi10 psi (.7 bar) at 750 rpm or less than 40 psi
(2.8 bar) at (2.8 bar) at 1,600 rpm. 1,600 rpm. If this If this icon changes icon changes toto
red, stop the engine immediately and notifyred, stop the engine immediately and notify
maintenance personnel.maintenance personnel.

6. 6. - T- Thhiis is iccoon wn wiilll cl chhaanngge fe frroom wm whhiitte te to ro reedd
when the battery voltage is less than 9 VDC orwhen the battery voltage is less than 9 VDC or
greater than 15 greater than 15 VDC. VDC. This icon This icon will be wwill be whitehite
when the battery voltage is greater than 9when the battery voltage is greater than 9
VDC or less VDC or less than 15 VDC. than 15 VDC. If this icon If this icon changeschanges
to red, stop the engine immediately and notifyto red, stop the engine immediately and notify
maintenance personnel.maintenance personnel.

7. 7. - T- Thihis is icocon fn flalasshehes ws whehen tn the he seseat at bebelt lt isis
unfastened.unfastened.

8. 8. - T- Thhiis is iccoon in illlluummiinnaattees ws whehen tn thhe pe paarrkkiinngg
brake is applied.brake is applied.

9. 9. - T- Thhiis is iccon on ffllaasshhees ws whheen a n a lloow hw hyyddrraauulliicc

pressure problem (below 1,500 psipressure problem (below 1,500 psi   / 104 bar) / 104 bar)
exists in the service brake apply circuit.exists in the service brake apply circuit.

1010. . - - ThThis is icicon on flflasashehes fs for or 30 30 sesecocondnds s bebefoforere
the engine ECM shuts down the truck due tothe engine ECM shuts down the truck due to
high transmission temperature.high transmission temperature.

12.12. F1 - Depress this F1 - Depress this button to view tbutton to view the Diagnos-he Diagnos-
tics Select screen.tics Select screen.

13.13. F2 - Depress F2 - Depress this button to this button to view Activeview Active
Warnings.Warnings.

14.14. F3 - Depress F3 - Depress this button tthis button to manually enable oro manually enable or
disable the forward alarm while the forwarddisable the forward alarm while the forward
alarm is in the Operator Controlled Manualalarm is in the Operator Controlled Manual
mode of operation [refer to themode of operation [refer to the ForwardForward

Alarm SystemAlarm System in the Operator’s Guide in the Operator’s Guide
(OG160) for detailed information].(OG160) for detailed information].

15.15. F4 - F4 - Reserved for Reserved for optional functions.optional functions.

16.16. UP and DOWN UP and DOWN - Depress eit- Depress either button toher button to
make adjustments or scroll through menus.make adjustments or scroll through menus.
NOTE:NOTE:   Adjustments Adjustments should only should only be made be made byby
Maintenance Personnel!!Maintenance Personnel!!

17.17. OK - Depress OK - Depress this button this button to select a to select a high-high-
lighted item.lighted item.

18.18. Back - Depress Back - Depress this button to this button to back up throughback up through
the display screens.the display screens.

19.19. Measure / Adjust Measure / Adjust Groups - Depress Groups - Depress this buttonthis button
to select measure groups, adjust groups, infor-to select measure groups, adjust groups, infor-

mation screen or status page.mation screen or status page.
NOTE:NOTE:   Adjustment groups Adjustment groups will be will be Pin CodePin Code
protected.protected. NOTE:NOTE:   Adjustments Adjustments should should onlyonly
be made by Maintenance Personnel!!be made by Maintenance Personnel!!

  

NOTE THE TYPENOTE THE TYPE
OF MODULE ISOF MODULE IS
LABELED HERELABELED HERE
(XS2 OR XA2)(XS2 OR XA2)

GREEN (POWER ON)GREEN (POWER ON)
LEDLED

 YELLOW / R YELLOW / REDED
(STATUS) LED(STATUS) LED

TICS M d lTICS M d l
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TICS ModuleTICS Module

TICS Module.TICS Module.   The TICS Module stThe TICS Module status is indicated by atus is indicated by the following LEDs:the following LEDs:

1.1. Green LED Green LED - When thi- When this LED is ils LED is illuminluminated, it ated, it indicaindicates thates that the modt the module is poule is powered onwered on..

2.2. YYellow / Red LED - Wheellow / Red LED - When this LED is blinn this LED is blinking the yelking the yellow cololow colorr, the status of the mod, the status of the module is normalule is normal..
When this LED is blinking the red color, there is an error and the TICS Display Module will display anWhen this LED is blinking the red color, there is an error and the TICS Display Module will display an
error message.error message.

LED Indicator Showing Different XS2 and XA2 ModesLED Indicator Showing Different XS2 and XA2 Modes

Memory errorMemory errorbb

SSttaattuuss FFllaasshh

Normal operation (yellow)Normal operation (yellow)

ErrorError
codecode

EErrrroorr PPrriimmaarry  y  FFllaassh  h  ((rreedd))
Error categoryError category

Secondary Flash (yellow)Secondary Flash (yellow)
Error descriptionError description

11::nn SSeee  e  nnoottee aa

22::nn SSeee  e  nnoottee aa

33::11 CCAAN  N  eerrrroorr

33::22 AAddddrreesss  s  eerrrroorr

4:14:1

Fatal errorFatal errorFEFE

a.a. Error gError groups 1:n anroups 1:n and 2:n are controd 2:n are controlled by the malled by the masterster..

b.b. FRAFRAM meM memormory ery errorror..

  

Suggested Actions For Specific Fault CodesSuggested Actions For Specific Fault Codes

1:n / 2:n - Check 1:n / 2:n - Check the TICS main display the TICS main display for proper operation or any displayfor proper operation or any displayed error messages. ed error messages. ConsultConsult
factory.factory.

3:1 - Check CAN communication wiring for continuity between module and TICS main display3:1 - Check CAN communication wiring for continuity between module and TICS main display. . ConsultConsult
maintenance manual for wire schematics.maintenance manual for wire schematics.

3:2 - Check address tag at module to make sure it is in place (refer to photo below).3:2 - Check address tag at module to make sure it is in place (refer to photo below).

4:1 and FE - Check 4:1 and FE - Check the TICS main display the TICS main display for displayed error messages. for displayed error messages. Replace modules as required.Replace modules as required.
Consult factory.Consult factory.
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 ADDRESS T ADDRESS TAGAG

PROTECTIVEPROTECTIVE

COVERCOVER

TICS Module Wire Harness PlugTICS Module Wire Harness Plug

  

PIN #14PIN #14

PIN #28PIN #28

PIN #42PIN #42

PIN #1PIN #1

PIN #15PIN #15

PIN #29PIN #29

TICS Module Pin Assignments (XA2)TICS Module Pin Assignments (XA2)
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NOTE:NOTE:   The TICS sysThe TICS system of this tem of this truck employs truck employs XA2 modules.XA2 modules. Always replace each module with theAlways replace each module with the
correct module.correct module. Refer to the following illustration for truck control module locations.Refer to the following illustration for truck control module locations.

  

TICS MD3TICS MD3

DISPLAY MODULEDISPLAY MODULE
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CAB MODULECAB MODULE

(XA(XA22-A1)-A1)

CHASSIS MODULECHASSIS MODULE

(XA(XA22-A0)-A0)

TICS Control Module Locations On The TruckTICS Control Module Locations On The Truck

  

Measure GroupsMeasure Groups

Measure groups are used to check the status of inputs, outputs and logic parameters within the truck con-Measure groups are used to check the status of inputs, outputs and logic parameters within the truck con-
trol program. trol program. The measure groups are brokThe measure groups are broken into two subgroups, en into two subgroups, function groups and maintenancefunction groups and maintenance
groups. groups. The function groups show all datThe function groups show all data related to a particular function wa related to a particular function within the truck control program.ithin the truck control program.
Function groups are primarily used by Function groups are primarily used by TMW personnel during truck set TMW personnel during truck set up and troubleshooting. up and troubleshooting. TheThe
maintenance groups are set up to be used by the maintmaintenance groups are set up to be used by the maintenance personnel of the end userenance personnel of the end user. . These groupsThese groups
show the status of all show the status of all inputs and outputs related to the notinputs and outputs related to the noted function. ed function. These groups are to be used toThese groups are to be used to
aid the end user in diagnosing and solving any problems with daily operation of the truck.aid the end user in diagnosing and solving any problems with daily operation of the truck.

To access the Maintenance Groups inside the Taylor Integrated Control System (TICS) display module,To access the Maintenance Groups inside the Taylor Integrated Control System (TICS) display module,
perform the following procedures:perform the following procedures:
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MEASURE / MEASURE / 
 ADJUST ADJUST
GROUPSGROUPS

Main Display ScreenMain Display Screen

1.1. From thFrom the Main Dise Main Display scplay screen, dereen, depress tpress the Meashe Measure / Adjusure / Adjust Groups bt Groups button (utton (≡≡). ). This This will diswill display tplay thehe
Main Measure / Adjust screen.Main Measure / Adjust screen.

  

MEASUREMEASURE
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Main Measure / Adjust ScreenMain Measure / Adjust Screen

2.2. At the MaAt the Main Measin Measure / Adjuure / Adjust screst screen, depren, depress thess the F2 (Mease F2 (Measure) buture) button. ton. This wThis will dispill display the Mlay the Measureeasure
screen.screen.

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTONSDOWN BUTTONS
SELECT GROUP;SELECT GROUP;
DEPRESS OK DEPRESS OK 
BUTTON TOBUTTON TO
ENTER INTOENTER INTO
DESIRED GRDESIRED GROUPOUP..

DEPRESS THEDEPRESS THE
BACK ARROWBACK ARROW
TO GO TOTO GO TO
PREVIOUSPREVIOUS
DISPLAYDISPLAY

DEPRESSDEPRESS
F1 TOF1 TO
RETURN TORETURN TO
THE MAINTHE MAIN
DISPLAYDISPLAY

Measure ScreenMeasure Screen

3.3. DepresDepress the UP or DOWs the UP or DOWN button tN button to highlio highlight the desght the desired mainired maintenanctenance group and dee group and depress thpress the OKe OK
button to display the values of tbutton to display the values of the selected group. he selected group. Depress the F2 button to tDepress the F2 button to toggle between the Rawoggle between the Raw
and Scaled values (refer to description of values below). and Scaled values (refer to description of values below). TTo exit out of the selected group values,o exit out of the selected group values,
depress thedepress the ←← button to return to the Measure Groups list display. button to return to the Measure Groups list display. NOTE:NOTE:   A list A list of the of the Measure andMeasure and
Maintenance Groups is illustrated in this section.Maintenance Groups is illustrated in this section.

  

Sensor StatusSensor Status

Scaled VScaled Value –alue – Analog senAnalog sensor valuesor values are displays are displayed in program defed in program defined units (Pined units (PSI,SI,
Degrees, etc.) while the Digital sensors are displayed as True (12 VDCDegrees, etc.) while the Digital sensors are displayed as True (12 VDC
input to module from sensor) or False (no input to module from sensor).input to module from sensor) or False (no input to module from sensor).

Raw Raw Value Value –– Analog Analog sensor sensor values values are are displayed displayed in in Millivolts. Millivolts. Digital Digital sensors sensors are are notnot
displayed.displayed.

Communication StatusCommunication Status

OKOK –– IndicaIndicates that ttes that the sensor inhe sensor input to modulput to module connece connection is function is functionintioning correcg correctlytly..

 !!! !!! –– IndicIndicates ates that tthat there ihere is a pros a problem wblem with seith sensor insor input tnput to moduo module (See le (See note bnote below).elow).
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THESE WILL VARY BASEDTHESE WILL VARY BASED
ON THE NUMBER OF ACCESSORY ON THE NUMBER OF ACCESSORY 
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Maintenance and Measure GroupsMaintenance and Measure Groups

DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

SENSORSENSOR
STATUSSTATUS

COMMUNICATIONCOMMUNICATION
STATUSSTATUS

Hydraulic Maintenance GroupHydraulic Maintenance Group
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DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

Engine Maintenance GroupEngine Maintenance Group

  

DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
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DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

Cab Maintenance GroupCab Maintenance Group

DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

Transmission Maintenance GroupTransmission Maintenance Group
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DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

Brake Maintenance GroupBrake Maintenance Group

DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

Fuel Usage Information GroupFuel Usage Information Group
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DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

 ACC1  ACC1 Maintenance GroupMaintenance Group

NOTE:NOTE:   Additional accessory hyAdditional accessory hydraulic maintenance groups (ACCdraulic maintenance groups (ACC2, ACC3, etc.2, ACC3, etc.) have the typic) have the typical valuesal values
as those listed in the ACC1 Mas those listed in the ACC1 Maintenance Group above. aintenance Group above. HoweverHowever, some values could , some values could be different frombe different from
those listed above.those listed above.
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

(Continued)(Continued)

Joystick Measure GroupJoystick Measure Group

  

(Continued)(Continued)
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DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

Joystick Measure GroupJoystick Measure Group
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

(Continued)(Continued)

Engine Measure GroupEngine Measure Group

  

(Continued)(Continued)
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DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

Engine Measure GroupEngine Measure Group
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DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

Cab Measure GroupCab Measure Group
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

(Continued)(Continued)

Transmission Measure GroupTransmission Measure Group

  

(Continued)(Continued)
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

(Continued)(Continued)

Transmission Measure GroupTransmission Measure Group

  

(Continued)(Continued)
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

(Continued)(Continued)

Transmission Measure GroupTransmission Measure Group

  

(Continued)(Continued)
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

Transmission Measure GroupTransmission Measure Group
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

(Continued)(Continued)

Display Data Measure GroupDisplay Data Measure Group

  

(Continued)(Continued)
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DEPRESS TO TOGGLE BETWEENDEPRESS TO TOGGLE BETWEEN
RAW AND SCALED VALUESRAW AND SCALED VALUES

Display Data Measure GroupDisplay Data Measure Group
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

(Continued)(Continued)

 APC Interface  APC Interface Measure GroupMeasure Group

  

(Continued)(Continued)
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

 APC Interface  APC Interface Measure GroupMeasure Group
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

(Continued)(Continued)

Engine Fault Code Measure GroupEngine Fault Code Measure Group

  

(Continued)(Continued)
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DEPRESS TO TOGGLEDEPRESS TO TOGGLE
BETWEEN RAW ANDBETWEEN RAW AND

SCALED VALUESSCALED VALUES

Engine Fault Code Measure GroupEngine Fault Code Measure Group

  

 Valve Current Setting Adjustments Valve Current Setting Adjustments

The valves (used to actuate The valves (used to actuate the tilt and hoist functionsthe tilt and hoist functions) are controlled by output modules. ) are controlled by output modules. There are fourThere are four
settings that can be adjusted for each function and the range of values allowed is controlled by the soft-settings that can be adjusted for each function and the range of values allowed is controlled by the soft-
ware. ware. These parameters (minimum current, mThese parameters (minimum current, maximum current, start ramp taximum current, start ramp time and stop ramp time) areime and stop ramp time) are
set by Tset by Taylor personnel during the initial set up of the truck. aylor personnel during the initial set up of the truck. It may be necessary to adjust these settingsIt may be necessary to adjust these settings
over time due to over time due to component wear or replacement. component wear or replacement. These values are accThese values are accessed through the operationalessed through the operational
display, via the adjust groups.display, via the adjust groups.

Perform the following procedures to adjust the settings:Perform the following procedures to adjust the settings:

https://www.forkliftpdfmanuals.com/



6-436-43TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)

MEASURE / MEASURE / 
 ADJUST ADJUST
GROUPSGROUPS

Operational DisplayOperational Display

1.1. From thFrom the Main Dise Main Display scplay screen, dereen, depress tpress the Measuhe Measure / Adjusre / Adjust Groups bt Groups button (utton (≡≡). ). This This will will display display thethe
Main Measure / Adjust screen.Main Measure / Adjust screen.

 ADJUST ADJUST

Main Select ScreenMain Select Screen

22.. AAt  t  tthhee Main Measure / Adjust screenMain Measure / Adjust screen, depress F1 , depress F1 (Adjust). (Adjust). This will bring up This will bring up the Adjust screen.the Adjust screen.

  

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTONDOWN BUTTON
TO SELECT GROUP;TO SELECT GROUP;
DEPRESS OK BUT-DEPRESS OK BUT-
TON TO ENTERTON TO ENTER
INTO DESIREDINTO DESIRED
GROUP.GROUP.
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 Adjust Groups  Adjust Groups ScreenScreen

3.3. DepresDepress the UP or Ds the UP or DOWN butOWN button to higton to highlight thlight the desirhe desired adjused adjust group and dt group and depress tepress the OKhe OK
button to make button to make setting adjustments setting adjustments to the selected to the selected group. group. The PIN code The PIN code screen will appearscreen will appear. . The cor-The cor-
rect PIN code must be entered before the software will allow any adjustments to be made.rect PIN code must be entered before the software will allow any adjustments to be made. NOTE:NOTE:
Taylor personnel will provide qualified maintenance personnel with the Pin Code necessary to makeTaylor personnel will provide qualified maintenance personnel with the Pin Code necessary to make
adjustments within adjust groups.adjustments within adjust groups.

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTONDOWN BUTTON
TO CHANGE DIGIT.TO CHANGE DIGIT.
DEPRESS OK BUT-DEPRESS OK BUT-
TON TO ENTERTON TO ENTER
DIGIT.DIGIT.

PIN Code ScreenPIN Code Screen

4.4. From the PIFrom the PIN code scrN code screen, depreen, depress the UP or DOess the UP or DOWN buttWN button until thon until the first nume first numeric digieric digit appears it appears in then the
first field. first field. Depress the OK Depress the OK button to enter button to enter the numeric digit the numeric digit and advance to and advance to the next field. the next field. Repeat thisRepeat this
procedure until all four numeric digits havprocedure until all four numeric digits have been entered. e been entered. After the code has been entered, After the code has been entered, OK will beOK will be
highlighted; depress the OK button to enter PIN code.highlighted; depress the OK button to enter PIN code.

  

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTON TODOWN BUTTON TO
SELECT FUNCTION;SELECT FUNCTION;
DEPRESS OK BUT-DEPRESS OK BUT-
TON TO ENTERTON TO ENTER
FUNCTION ADJUSTFUNCTION ADJUST
GROUP SCREEN.GROUP SCREEN.
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Lift / Tilt Adjust Group ScreenLift / Tilt Adjust Group Screen

5.5. DepresDepress the UP or DOWN buts the UP or DOWN button to seleton to select the funcct the function in whiction in which settinh setting adjustmg adjustments are to be madents are to be made.e.
With the function selected, With the function selected, depress the OK button to access depress the OK button to access the settings. the settings. Ensure that Lift is high-Ensure that Lift is high-
lighted and depress the OK button.lighted and depress the OK button.

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTON TODOWN BUTTON TO
 ADJUST ADJUST; DEPRESS; DEPRESS
OK BUTTON TOOK BUTTON TO
STORE ADJUST-STORE ADJUST-
MENT.MENT.

Lift (Min Setting) ScreenLift (Min Setting) Screen

6.6. This parThis parameter is uameter is used to calised to calibrate the mbrate the minimum aminimum amount of curount of current sent trent sent to the lift vao the lift valve when liflve when lifting.ting.
With the engine running, fully actuate the joystick tWith the engine running, fully actuate the joystick to the lift position. o the lift position. Slowly depress the UP or DOWNSlowly depress the UP or DOWN
button until the mast just button until the mast just begins to lift the carriage. begins to lift the carriage. Observe the value underneath the Min vObserve the value underneath the Min valuealue
parameter (upper right–hand of display). parameter (upper right–hand of display). Add 50 counts to the value Add 50 counts to the value at which the mast just at which the mast just began tobegan to
creep upward (depress the UP button until the Min value is 50 counts higher than the count at whichcreep upward (depress the UP button until the Min value is 50 counts higher than the count at which
the mast began to creep upward). the mast began to creep upward). Depress the OK button to stDepress the OK button to store the value into the processor ore the value into the processor andand
advance to the Max )parameter of this screen by depressing the OK button again.advance to the Max )parameter of this screen by depressing the OK button again. NOTE:NOTE:   The The PlusPlus

  

functfunction ion ((, F3 button) extends the cylinder while the Minus function (, F3 button) extends the cylinder while the Minus function (, F, F4 b4 bututtoton)n) reretrtracacts ts ththee
cylinder.cylinder.

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTON TODOWN BUTTON TO
 ADJUST ADJUST; DEPRESS; DEPRESS
OK BUTTON TOOK BUTTON TO
STORE ADJUST-STORE ADJUST-
MENT.MENT.
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Lift (Max Setting) ScreenLift (Max Setting) Screen

7.7. The Max parThe Max parameter of Lameter of Lift is useift is used to calibrd to calibrate the maxate the maximum amimum amount of curount of current sent trent sent to the lift vao the lift valvelve
when lifting. when lifting. The desired setting is the value tThe desired setting is the value that no noticeable increase in speed is obthat no noticeable increase in speed is obtained after theained after the
value is exceeded. value is exceeded. Ensure that the Max value Ensure that the Max value is highlighted on the upper right side of is highlighted on the upper right side of the displaythe display
(depress the OK button if the (depress the OK button if the Min value is highlighted). Min value is highlighted). With the engine running, fully actWith the engine running, fully actuate the joys-uate the joys-

tick to the lift up position. tick to the lift up position. Slowly depress the UP or DOWN button until there is Slowly depress the UP or DOWN button until there is no noticeable increaseno noticeable increasein the speed at which tin the speed at which the carriage moves. he carriage moves. Depress the OK button to Depress the OK button to store the value into the store the value into the proces-proces-
sor and depress thesor and depress the ←← button (back) to go back to the Adjust Groups screen. button (back) to go back to the Adjust Groups screen.

8.8. Repeat tRepeat these prochese procedures fedures for adjustor adjusting the seting the setting(sting(s) of the other TI) of the other TICS systCS system paramem parameters.eters.

 The ignition switch should be turned to The ignition switch should be turned to its Off position after its Off position after maintenancemaintenance
personnel have made setting personnel have made setting adjustments within the TIadjustments within the TICS system. CS system. Failure to do so, giFailure to do so, givesves
Unauthorized personnel access to change settings within the TICS system.Unauthorized personnel access to change settings within the TICS system.

 Valve Current Default Settings Valve Current Default Settings

AAddjjuussttmmeennt  t  GGrroouupp DDeeffaauullt  t  SSeettttiinnggss

Hoist - Up (+) / Down ( Hoist - Up (+) / Down (  ) ) MMiin n -- 88000 0 /  /  660000

MMax ax -- 151500 00 / 1/ 1070755
Start - 250 / 0Start - 250 / 0

Stop - 250 / 250Stop - 250 / 250

Tilt - Out (+) / In ( Tilt - Out (+) / In (  ) ) MMiin n -- 77550 0 /  /  775500

MMax ax -- 151500 00 / 1/ 1353500

Start - 0 / 0Start - 0 / 0

Stop - 250 / 250Stop - 250 / 250

NOTE:NOTE:   Depress the F2 button (ResDepress the F2 button (Reset) to return the selected fet) to return the selected function back to its default unction back to its default setting.setting.

  

Percent Ground Speed Allowed Setting ProcedurePercent Ground Speed Allowed Setting Procedure

The following procedure must be performed with the truck parked and the parking brake set.The following procedure must be performed with the truck parked and the parking brake set.
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Measure / AdjustMeasure / Adjust
Groups ButtonGroups Button

1.1. At the Main scAt the Main screen of the TIreen of the TICS displaCS display module, dey module, depress thpress the the Measue the Measure / Adjust Grore / Adjust Groups buttups button (on (≡≡))
as indicated by arrow above to access the Main Measure / Adjust screen.as indicated by arrow above to access the Main Measure / Adjust screen.

 Adjust  Adjust ButtonButton

22.. AAt  t  tthhee Main Measure / Adjust screenMain Measure / Adjust screen, depress the F1 button (as indicated by the arrow above) to access, depress the F1 button (as indicated by the arrow above) to access
the Adjust screen.the Adjust screen.

  

UP ButtonUP Button

Down ButtonDown Button

OK ButtonOK Button

https://www.forkliftpdfmanuals.com/



TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)6-486-48

3.3. Select tSelect the Percehe Percent Ground Spnt Ground Speed Alloweed Allowed adjust ged adjust group by deproup by depressiressing the UP or Downg the UP or Down button (an button (ass
indicated by the arrows above) and depresindicated by the arrows above) and depress the OK button to view s the OK button to view the adjust group. the adjust group. The PIN codeThe PIN code
screen will appear. screen will appear. The correct PIN code must be entered before the sofThe correct PIN code must be entered before the software will allow any adjust-tware will allow any adjust-
ments to be made.ments to be made.

UP ButtonUP Button

Down ButtonDown Button

OK ButtonOK Button

4.4. DepresDepress the UP or Down buts the UP or Down button (as inditon (as indicated by tcated by the arrows abhe arrows above) untiove) until the firsl the first numeric dit numeric digit appeagit appearsrs
in the first field. in the first field. Depress the OK button to enter the numeric digit and advance to tDepress the OK button to enter the numeric digit and advance to the next field.he next field.
Repeat this step until all four numRepeat this step until all four numeric digits have been entered. eric digits have been entered. After the code has been entered, OK After the code has been entered, OK 
will be highlighted; depress the OK button to enter PIN code and view the Percent Ground Speedwill be highlighted; depress the OK button to enter PIN code and view the Percent Ground Speed

 Allowed adjust group Allowed adjust group. . Depress the OK Depress the OK button again button again to make adjustments.to make adjustments.

  

UP ButtonUP Button

Down ButtonDown Button

OK ButtonOK Button
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5.5. DepresDepress the UP or Down buts the UP or Down button (as inditon (as indicated by thcated by the arrows aboe arrows above) to adjusve) to adjust the percet the percentage ofntage of
 Allowed Ground  Allowed Ground Speed. Speed. Depress the OK Depress the OK button to accept button to accept the new Percent the new Percent Ground Speed Ground Speed adjust-adjust-
ment.ment. NOTE:NOTE:   The F2 button (Reset) may The F2 button (Reset) may be depressed to reset the Allowed be depressed to reset the Allowed Ground Speed percent-Ground Speed percent-
age back to 100% if necessary.age back to 100% if necessary.

Measure / AdjustMeasure / Adjust
Groups ButtonGroups Button

6.6. DepDepresress the Ms the Measeasure / Adure / Adjusjust Grout Groups bups buttotton (n (≡≡) as indicated by arrow above to return to the Main) as indicated by arrow above to return to the Main
Display screen.Display screen. NOTE:NOTE:   At the above scAt the above screen, the Percent Ground reen, the Percent Ground Speed Allowed percentage is Speed Allowed percentage is dis-dis-
played on the right side.played on the right side.
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7.7. DepresDepress the F1 button (as inds the F1 button (as indicateicated by arrow aboved by arrow above) to access th) to access the Select Diae Select Diagnostgnostic Option scic Option screen.reen.

8.8. DepresDepress the F2 butts the F2 button (as indicon (as indicated by arroated by arrow above) to acw above) to access the Tcess the Transmransmissioission Informatin Information screenon screen
to view the new Maximum Ground Speed allowed for truck travel.to view the new Maximum Ground Speed allowed for truck travel.
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BACK BACK 

9.9. After viewAfter viewing the Maxiing the Maximum Groumum Ground Speed (indind Speed (indicated to thcated to the left of the arroe left of the arrow illustw illustrated on the aborated on the aboveve
screen), depress the BACK (screen), depress the BACK ( ←← ) button to return to the Main Display screen.) button to return to the Main Display screen.

  

Resetting The Service TimerResetting The Service Timer

The Service TThe Service Timer should be reset after scheduled maintenance has imer should be reset after scheduled maintenance has been performed. been performed. Perform the follow-Perform the follow-
ing procedures to reset the Service Timer:ing procedures to reset the Service Timer:

The following procedure must be performed with the truck parked and the parking brake set.The following procedure must be performed with the truck parked and the parking brake set.
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DIAGNOSTICSDIAGNOSTICS
BUTTONBUTTON

Main Display ScreenMain Display Screen

1.1. TurTurn the ignitn the ignition key to ition key to its access accessory possory position (fition (first cliirst click). ck). From thFrom the Main Dispe Main Display scrlay screen, depreen, depress theess the
F1 button (Diagnostics) to access the Diagnostics Select screen.F1 button (Diagnostics) to access the Diagnostics Select screen.

ENGINEENGINEBUTTONBUTTON

Diagnostics Select ScreenDiagnostics Select Screen

2.2. At the DiagnosAt the Diagnostics Seletics Select screect screen, depress thn, depress the F1 button (Engie F1 button (Engine) to access thne) to access the Engine Infoe Engine Informatiormationn
screen.screen.

  

RESET SERVICERESET SERVICE
TIMER BUTTONTIMER BUTTON
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Maintenance Timer Reset ScreenMaintenance Timer Reset Screen

3.3. At the Engine InfAt the Engine Informatormation screeion screen, depress tn, depress the F3 button (Rehe F3 button (Reset Serviset Service Tice Timer) to accmer) to access the Maess the Mainte-inte-
nance Timer Reset screen.nance Timer Reset screen.

Maintenance Timer Reset ScreenMaintenance Timer Reset Screen

4.4. At the MainteAt the Maintenance Tnance Timer Resimer Reset screeet screen, enter eacn, enter each number of the Pin Coh number of the Pin Code by depresde by depressing the F1sing the F1
through F4 buttons.through F4 buttons.

  

OK BUTTONOK BUTTON

DOWNDOWN
BUTTONBUTTON
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Maintenance Timer Reset ScreenMaintenance Timer Reset Screen

5.5. After thAfter the Pin Code numbe Pin Code number has been enter has been entered, depered, depress thress the Down Butte Down Button to reset ton to reset the Maintehe Maintenancenance
TimerTimer. . Depress the OK button to exit the Maintenance TDepress the OK button to exit the Maintenance Timer Reset screen and return to the Engineimer Reset screen and return to the Engine
Information screen.Information screen.
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Section 6ASection 6A

Closed Circuit TV Cameras and MonitorsClosed Circuit TV Cameras and Monitors

Introduction.Introduction. The camera system (if equipped)The camera system (if equipped)
gives the operator a vantage view from a remotegives the operator a vantage view from a remote
mounted camera, strategically placed, dependantmounted camera, strategically placed, dependant
on operational requirements.on operational requirements.

4.4.  Volu Volume Buttons.me Buttons.   Depress Depress the the upper buttupper buttonon
to increase the volume of the monitor; depressto increase the volume of the monitor; depress
the lower button to decrease the volume.the lower button to decrease the volume.

5.5. Brightness Buttons.Brightness Buttons. Depress the upper but-Depress the upper but-
ton to increase the brightness of the monitor’ston to increase the brightness of the monitor’s
display; depress the lower button to decreasedisplay; depress the lower button to decrease
the brightness.the brightness.
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Monitor.Monitor.   The orientation The orientation of the of the image being disimage being dis--
played by the monitor is controlled by a magneticplayed by the monitor is controlled by a magnetic
plug located in the rear of the camera (see Illustra-plug located in the rear of the camera (see Illustra-
tion 6A-1).tion 6A-1).

Monitor OperationMonitor Operation (Illustration 6A-2)(Illustration 6A-2)..   The The follow-follow-
ing describes the monitor’s controls.ing describes the monitor’s controls.

1.1. Power Button.Power Button. Depress this button to turn theDepress this button to turn the
monitor on (button illuminated green).monitor on (button illuminated green).

Depress this button again to turn the monitorDepress this button again to turn the monitor
off.off.   This button will be illuminated red whenThis button will be illuminated red when
the monitor is on and in Standby mode.the monitor is on and in Standby mode.

2.2. Camera Select Button.Camera Select Button. Depress this buttonDepress this button
to view the video from camera 1 (CA1).to view the video from camera 1 (CA1).
Depress this button to view the video fromDepress this button to view the video from
camera 2 (CA2).camera 2 (CA2).

3.3. Menu Button.Menu Button. Depress this button to displayDepress this button to display
the main menu of the monitthe main menu of the monitor. or. TTo navigateo navigate
through the main menu, depress the Bright-through the main menu, depress the Bright-
ness Buttons. ness Buttons. TTo change the co change the content of aontent of a
selected menu item, depress the Cameraselected menu item, depress the Camera
Select Button. Select Button. The main mThe main menu consists enu consists of theof the
following adjustable items:following adjustable items:

a.a. Color.Color.   Depress the Depress the Camera Select Camera Select ButtonButton
to change the color depth of the displayedto change the color depth of the displayed
images.images.

b.b. Contrast.Contrast. Depress the Camera SelectDepress the Camera Select
Button to change the contrast level of theButton to change the contrast level of the
displayed images.displayed images.

c.c. Tint.Tint. Depress the Camera Select ButtonDepress the Camera Select Button
to change the color coordination of the dis-to change the color coordination of the dis-
played images.played images.

Illustration Illustration 6A-1. 6A-1. CameraCamera

11

22
33

44

55

Illustration Illustration 6A-2. 6A-2. MonitorMonitor

  

Illustration Illustration 6A-3. 6A-3. Camera Camera CircuitCircuit
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06C-010806C-0108

  

Section 9Section 9

TransmissionTransmission

CHARGINGCHARGING
PUMPPUMP

BRAKEBRAKE

PUMPPUMP

FILLERFILLER
CAPCAP
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DRAIN PLUGDRAIN PLUG

OILOIL
DIPSTICK DIPSTICK 

OIL SUMPOIL SUMP

SCREENSCREEN

MAIN / STEERINGMAIN / STEERING
PUMPPUMP

CONTROLCONTROL
VALVEVALVE

Illustration Illustration 9-1. 9-1. TC-32 TC-32 TransmisTransmissionsion

Introduction.Introduction. The TC-32 transmission is a pow-The TC-32 transmission is a pow-
ershift transmission which provides three speedsershift transmission which provides three speeds
forward and forward and three speeds three speeds reverse. reverse. Both directionBoth direction
and speed range are controlled by a roll shiftand speed range are controlled by a roll shift
mechanism attached to the steering column.mechanism attached to the steering column.

Operation.Operation. With the engine running, the trans-With the engine running, the trans-

mission’s converter charging pump draws trans-mission’s converter charging pump draws trans-
mission oil from the transmission sump throughmission oil from the transmission sump through
the oil sump screen and directs it through thethe oil sump screen and directs it through the
pressure regulating valve and pressure regulating valve and oil filteroil filter. . The pres-The pres-
sure regulating valve maintains pressure to thesure regulating valve maintains pressure to the
transmission control valve for actuating the direc-transmission control valve for actuating the direc-
tion and stion and speed clutches. peed clutches. This requires This requires only aonly a

  

small amount small amount of transmission of transmission oil. oil. The remainingThe remaining
oil is directed through the torque converter circuitoil is directed through the torque converter circuit
to the transmission oil cooler and returns to theto the transmission oil cooler and returns to the
transmission transmission for positive for positive lubrication. lubrication. After enter-After enter-
ing the converter housing, the oil is directeding the converter housing, the oil is directed
through the stator support to the converter bladethrough the stator support to the converter blade
cavity and exits in the passage between the tur-cavity and exits in the passage between the tur-
bine shaft bine shaft and converter and converter support. support. The oil thenThe oil then
flows out of tflows out of the converter to the oil he converter to the oil coolercooler. . AfterAfter
leaving the cooler, the oil is directed back to theleaving the cooler, the oil is directed back to the
transmission.transmission.

The torque converter turbine receives oil at itsThe torque converter turbine receives oil at itscenter. center. The reaction member The reaction member of the torque of the torque con-con-
verter takes the oil which is exhausting from theverter takes the oil which is exhausting from the
inner portion of the turbine and changes its direc-inner portion of the turbine and changes its direc-
tion to allow correct entry for recirculation into thetion to allow correct entry for recirculation into the

and are connected to the output shaft of the con-and are connected to the output shaft of the con-
verter either verter either by direct gearing by direct gearing or drive shaft. or drive shaft. TheThe
purpose of the directional or speed clutches is topurpose of the directional or speed clutches is to
direct the power flow through the gear train to pro-direct the power flow through the gear train to pro-
vide the vide the desired speed desired speed range. range. Refer toRefer to SectionSection
9C9C for electrical operation of the transmission con- for electrical operation of the transmission con-
trol valve.trol valve.

TTransmission Oil Level ransmission Oil Level CheckCheck (Illustration 9-1) (Illustration 9-1)..
The oil level of the transmission should beThe oil level of the transmission should be
checked daily, with the oil at normal operatingchecked daily, with the oil at normal operating
temperature [180 to 200temperature [180 to 200F+ (82 to 93F+ (82 to 93C+)] andC+)] and

the engine operating the engine operating at low idle. at low idle. The oil levelThe oil levelshould be up to the FULL mark on the dipstick.should be up to the FULL mark on the dipstick.
The dipstick is located inside the engine hood, onThe dipstick is located inside the engine hood, on
the engine’s right side.the engine’s right side.https://www.forkliftpdfmanuals.com/
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impeller element.impeller element.

Illustration 9-2. Illustration 9-2. Transmission Transmission Control VControl Valvealve

Transmission Control ValveTransmission Control Valve (Illustration 9-2) (Illustration 9-2)..
The transmission control valve directs oil, underThe transmission control valve directs oil, under
pressure, to the desired directional and speedpressure, to the desired directional and speed
clutch. clutch. The directional The directional and speed and speed clutch assemclutch assem--
blies are mounted inside the transmission caseblies are mounted inside the transmission case

Illustration 9-3. Illustration 9-3. TransmissTransmission Oil ion Oil FilterFilter

TTransmission Oil ransmission Oil Filter ReplacementFilter Replacement (Illustra-(Illustra-

tion 9-3)tion 9-3).. The oil filter,The oil filter, located below the drivelocated below the driveline spring brakeline spring brake, should be replaced periodically, should be replaced periodically
(refer to the(refer to the Preventive MaintenancePreventive Maintenance chart in the chart in the
AppendicesAppendices for oil filter replacement interval). for oil filter replacement interval).
The interval listed in theThe interval listed in the AppendicesAppendices is based on is based on
normal environmental condition, excessive dustnormal environmental condition, excessive dust
may require a more frequent filter replacementmay require a more frequent filter replacement
interval. interval. Perform tPerform the following he following procedures toprocedures to
change the filter:change the filter:

 Death or serious injury couldDeath or serious injury could

  

result from a rresult from a runaway truck. unaway truck. Park truck on Park truck on aa
hard, level surface, apply parking brake, blockhard, level surface, apply parking brake, block
wheels in both directions to prevent movementwheels in both directions to prevent movement
of truck and Lock Out & of truck and Lock Out & TTag Out truck beforeag Out truck before
servicing truck.servicing truck.

 Dispose of transmission oilDispose of transmission oil
and filter in accordance with federal and localand filter in accordance with federal and local
regulations.regulations.

 NOTE: NOTE:   It is It is recommended that recommended that the filters the filters bebechanged after 100 hours of operation on new and changed after 100 hours of operation on new and 
 rebuilt or  rebuilt or repaired transmissions.repaired transmissions.

1.1. MakMake certe certain fain filtilter is coer is cool to thol to the touce touch, theh, thenn

3.3. CleClean tan the oihe oil scl screereen thn thorooroughughlyly..

 NOTE: NOTE:   An accumulation An accumulation of sludge or of sludge or soft dirt soft dirt inin
the sump should be removed with flushing oil.the sump should be removed with flushing oil.

4.4. Use a neUse a new gasw gasket aket and re-nd re-insinstaltall the oil the oil screl screen.en.
Tighten the oil screen to 10-15 ft-lbs (14-20Tighten the oil screen to 10-15 ft-lbs (14-20
NN⋅⋅m).m).

55.. RReeffeer r ttoo TTransmission Oil ransmission Oil Filter Replace-Filter Replace-
mentment for procedures to change the filterfor procedures to change the filter
element.element.

6.6. ReRe-i-insnstatall tll the dhe drarain plin plugug..
77.. RReeffeer r ttoo Filling The TransmissionFilling The Transmission, located, located

below, for adding oil to the transmission.below, for adding oil to the transmission.

88 OpeOperatrate thee the engengine aine and chnd check feck for leor leaksaks
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,,
provide a suitable container to catch anyprovide a suitable container to catch any
draining oil, and unscrew filter and dispose of draining oil, and unscrew filter and dispose of 
filter pfilter properlyroperly..

2.2. AppApply an ely an even fven film oilm of frf fresh oesh oil to til to the gahe gaskeskett
surface of the replacement filter and thensurface of the replacement filter and then
thread filter onto filter head.thread filter onto filter head.

3.3. HanHand tigd tightehten filn filter 3ter 3/4 tu/4 turn pasrn past poit point whnt whereere
gasket first contacts filter head surface.gasket first contacts filter head surface.

44.. RReeffeer r ttoo Filling The TransmissionFilling The Transmission for adding for adding

oil to the transmission.oil to the transmission.
Changing The Transmission OilChanging The Transmission Oil (Illustration(Illustration
9-1)9-1).. The transmission oil should be changedThe transmission oil should be changed
periodically (refer to theperiodically (refer to the Preventive MaintenancePreventive Maintenance
chart in thechart in the AppendicesAppendices for transmission oil for transmission oil
change interval).change interval).

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park truck on Park truck on aa
hard, level surface, apply parking brake, blockhard, level surface, apply parking brake, block
wheels in both directions to prevent movementwheels in both directions to prevent movement
of truck and Lock Out & of truck and Lock Out & TTag Out truck beforeag Out truck before
servicing truck.servicing truck.

 Dispose of transmission oilDispose of transmission oil
and filter in accordance with federal and localand filter in accordance with federal and local
regulations.regulations.

Perform the following procedures to change thePerform the following procedures to change the
transmission oil:transmission oil:

1.1. ProProvidvide a suite a suitablable conte containainer and reer and removmove thee the
drain plug to drain the oil.drain plug to drain the oil.

2.2. RemRemove ove the the oil oil scrscreen een and and gasgasketket..

8.8. OpeOperatrate the e the engengine aine and chnd check feck for leor leaksaks..
When the transmission’s oil temperatureWhen the transmission’s oil temperature
reaches 180 to 200reaches 180 to 200F+ (82 to 93F+ (82 to 93F+), make aF+), make a
final oil check and add oil to bring the oil levelfinal oil check and add oil to bring the oil level
to the FULL mark on the dipstick.to the FULL mark on the dipstick.

Filling The TransmissionFilling The Transmission (Illustration 9-1).(Illustration 9-1).
Perform the following procedures to fill the trans-Perform the following procedures to fill the trans-
mission with oil:mission with oil:

1.1. WitWith the enh the engine sgine shut dohut down, fwn, fill thill the trane transmismis-s-
sion to the LOW mark on the dipstick.sion to the LOW mark on the dipstick.

2.2. OpeOperatrate the e the engengine aine and chnd check feck for leor leaksaks..
When the transmission’s oil temperatureWhen the transmission’s oil temperature
reaches +180reaches +180F to +200F to +200F (+82F (+82F to +93F to +93F)F)
and the engine operating at low idle, make aand the engine operating at low idle, make a
final oil check and add oil to bring the oil levelfinal oil check and add oil to bring the oil level
to the FULL mark on the dipstick.to the FULL mark on the dipstick.

Cleaning The Transmission Breather.Cleaning The Transmission Breather.   TheThe
breather should be checked for restriction andbreather should be checked for restriction and
cleaned periodically (refer to thecleaned periodically (refer to the PreventivePreventive
MaintenanceMaintenance chart in thechart in the AppendicesAppendices for trans- for trans-
mission breatmission breather cleaning her cleaning interval). interval). The preva-The preva-
lence of dirt and dust will determine the frequencylence of dirt and dust will determine the frequency
at which at which the breather the breather requires cleaning. requires cleaning. PerformPerform
the following procedures to clean the transmissionthe following procedures to clean the transmission
breather:breather:

1.1. CleClean than the aree area aroua around thnd the breae breathether befr beforeore
removing it.removing it.

 NOTE: NOTE:   Care must Care must be exercised be exercised when removingwhen removing
the breather to avoid damaging the breather.the breather to avoid damaging the breather.

2.2. ReRemomove ve ththe be brereatatheherr..

3.3. WaWash tsh the brhe breatheeather thr thoroughloroughly in y in solvesolvent ant andnd
dry it with dry it with compressed air.compressed air.

4.4. Re-Re-insinstaltall l the the brebreathatherer..

  

General InformationGeneral Information

OOiil  l  PPrreessssuurre  e  ((lloow  w  iiddllee)) 22440  0  ppssii
(16.6 bar)(16.6 bar)

OOiil  l  PPrreessssuurre  e  ((hhiiggh  h  iiddllee)) 33000  0  ppssii
(20.7 bar)(20.7 bar)

OOiil  l  TTeemmppeerraattuurree 11880  0  -  -  220000FF
(82 - 93(82 - 93C)C)

OOiil  l  CCaappaacciittyy 226  6  QQuuaarrttss
(24.6 Liters)(24.6 Liters)
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TRANSMISSIONTRANSMISSION

INSTALL PRESSUREINSTALL PRESSURE

GAUGE IN THIS LINEGAUGE IN THIS LINE
FOR CONVERTER OUTFOR CONVERTER OUT

PRESSURE CHECK PRESSURE CHECK 

CLUTCH PRESSURE CHECK CLUTCH PRESSURE CHECK 
POINT 240 PSI [16.6 bar (LOW IDLE)] -POINT 240 PSI [16.6 bar (LOW IDLE)] -

300 PSI [20.7 bar (HIGH IDLE)]300 PSI [20.7 bar (HIGH IDLE)]
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COOLERCOOLER
TEMPERATURETEMPERATURE
TRANSDUCERTRANSDUCER

IN FROM COOLERIN FROM COOLER

CONVERTER OUT TOCONVERTER OUT TO

COOLER [25 PSI (1.7 bar) MIN. -COOLER [25 PSI (1.7 bar) MIN. -

70 PSI (4.8 bar) 70 PSI (4.8 bar) MAX. ATMAX. AT

RATED RPM]RATED RPM]

Illustration 9-4. Illustration 9-4. TransmissTransmission Check Pointion Check Pointss

  

TRANSMISSIONTRANSMISSION

FLUID COOLERFLUID COOLER

TRANSMISSIONTRANSMISSION

FLUID FILTERFLUID FILTER
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INDICATES FLUID FLOWINDICATES FLUID FLOW

Illustration 9-5. Illustration 9-5. TransmisTransmission Oil sion Oil FlowFlow

  

Transmission TroubleshootingTransmission Troubleshooting

Electrical / Mechanical Checks.Electrical / Mechanical Checks. Prior to check-Prior to check-
ing any part of the system from a hydraulic stand-ing any part of the system from a hydraulic stand-
point, the following electrical / mechanical checkspoint, the following electrical / mechanical checks
should be made.should be made.

1.1. EnsEnsure ture that that the prohe proper sper soleolenoinoids on cds on contontrolrol
valve are valve are energized. energized. When the When the solenoids aresolenoids are
energized they energized they become magnetized. become magnetized. A mag-A mag-
netic field can be checked at the nut that holdsnetic field can be checked at the nut that holds
the solenoid the solenoid to the to the cartridge. cartridge. Some solenoidsSome solenoids
employ a metal nut, encased in plastic, whichemploy a metal nut, encased in plastic, which

will require removal to detect a magnetic field.will require removal to detect a magnetic field.
 An effective way to accomplish this is with a An effective way to accomplish this is with a
metal wrench.metal wrench.

2.2. EnsEnsure ture that that the inhe inchiching vang valve ilve is not es not engangagedged

2.2. WoWork the mrk the machachine to bine to brinring the oil tg the oil tempemperaeraturturee
up to the operating range (refer to step 1.up to the operating range (refer to step 1.
above).above).

 NOTE: NOTE:   If the mIf the machine cannot be achine cannot be worked, the cworked, the con-on-
verter can be stalled to bring the temperature upverter can be stalled to bring the temperature up
to the to the operating range. operating range. Perform the Perform the following pro-following pro-
cedures to stall the converter.cedures to stall the converter.

3.3. WitWith the rih the right sght servervice bice brakrake pedae pedal appll appliedied,,
move the shifter to the forward position andmove the shifter to the forward position and

third gear selected.third gear selected.

4.4. ConContintinue to apue to apply tply the brahe brakes akes and acnd accelceleraeratete
the engine approximately one-half to three-the engine approximately one-half to three-
quarter throttle for 30 seconds let off accelera-quarter throttle for 30 seconds let off accelera-
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2.2. EnsEnsure ture that that the inhe inchiching vang valve ilve is not es not engangagedged
nor sticking.nor sticking.

Hydraulic Checks.Hydraulic Checks. Before checking the torqueBefore checking the torque
converter, transmission, and associated hydraulicconverter, transmission, and associated hydraulic
system for pressures and rate of flow, it is essen-system for pressures and rate of flow, it is essen-
tial that the following preliminary checks be made.tial that the following preliminary checks be made.

 NOTE: NOTE:   Do not attempt these checkDo not attempt these checks with cold oils with cold oil..

1.1. CheCheck ck the the oil oil levlevel iel in thn the tre transansmismissiosion. n. ThiThiss
should be done with the oil temperatureshould be done with the oil temperature
between +180between +180°° F and +200 F and +200°° F (+82 F (+82F toF to
+93+93F), and the engine operating at idle.F), and the engine operating at idle.

quarter throttle for 30 seconds, let off accelera-quarter throttle for 30 seconds, let off accelera-
tor for 10 seconds.tor for 10 seconds.

5.5. RepRepeat steat step 4. untep 4. until the deil the desirsired coned conververter outer out-t-
let temperature is reached.let temperature is reached.

 Full throttle stall speeds for anFull throttle stall speeds for an
excessive length of time will overheat theexcessive length of time will overheat the
converter.converter.

6.6. WheWhen checn checkinking the prg the pressessureures, als, alwayways checs checkk

the charge pump and converter out pressuresthe charge pump and converter out pressuresfirst.first.

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

11.. LLow ow cclluuttcchh
pressurepressure

1.1. LoLow ow oil il lelevvelel..

2.2. CluClutch tch prepressussure rre reguegulatlating ing valvalveve
spool is stuck open.spool is stuck open.

3.3. DefDefectective ive chachargirging ng pumpump [p [240 240 --
300 psi (16.6 - 20.7 bar) normal300 psi (16.6 - 20.7 bar) normal
operating pressure].operating pressure].

4.4. BroBroken ken or or worworn cn clutlutch ch shashaft ft oror
piston sealing rings.piston sealing rings.

5.5. CluClutch tch pispiston ton blebleed ved valvalve ste stuckuck
open.open.

1.1. FiFill ll to to propropeper r lelevevel.l.

2.2. CleClean an valvalve ve spospool ol and and houhousinsing.g.

3.3. ReReplplacace ce chahargrgining pg pumump.p.

4.4. RepReplaclace see sealialing ng rinrings ogs or cr clutlutchch
shaft.shaft.

5.5. CleClean ban bleeleed vad valvelves ts thorhorougoughlyhly..

2.2. LoLow cw cononvvererteterr
charging pumpcharging pump
outputoutput

continued continued 

1.1. LoLow ow oil il lelevvelel..

2.2. SuSuctctioion scn screreen pen pluluggggeded..

3.3. Air Air leakleaks at s at pumpump inp intaktake hoe hose ase andnd
connections or collapsed hose.connections or collapsed hose.

4.4. DeDefefectctivive che charargiging png pumump.p.

1.1. FiFill ll to to propropeper r lelevevel.l.

2.2. ClCleaean sn sucuctition on scscrereenen..

3.3. TTighighten aten all coll connecnnectiotions or ns or repreplaclacee
hose if hose if necessarynecessary..

4.4. ReReplplacace ce chahargrgining pg pumump.p.

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

2.2. LoLow cw cononvevertrterer
charging pumpcharging pump
output (Continued)output (Continued)

5.5. CloCloggegged trd transansmismissiosion fin filtelterr..

6.6. DefDefectective ive prepressussure rre reguegulatlatoror..

5.5. RepReplaclace tre transansmismissiosion fin filtelterr..

6.6. RepReplaclace e or or reburebuild ild prepressussurere
regulator.regulator.

3.3. NoNoisisy y coconvnvererteterr 1.1. WoWorn rn cocoupupliling ng gegearars.s.

2.2. WoWorn rn chchargargining g pupumpmp..

3.3. WoWorn orn or dar damamageged bed bearariningsgs..

1.1. ReReplplacace ce coupoupliling gng geaearsrs..

2.2. ReReplplacace ce chahargirging ng pupumpmp..

3.3. A coA complmplete ete disdisassassembembly wly will ill bebe
necessary to determine whichnecessary to determine which
bearing is faulty.bearing is faulty.
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4.4. Low Low chachargirging ng pumpump p prepressussure.re.

5.5. ExcExcessessive ive intinternernal lal leakeakage age inin
converter.converter.

4.4. ReRefefer tr to Po Proroblblemem 2.2. of this trouble- of this trouble-
shooting chart.shooting chart.

5.5. RebRebuiluild or d or repreplaclace te transransmismissiosion.n.

4.4. OvOvererheheatatiningg 1.1. LoLow ow oil il lelevvelel..

2.2. Oil Oil coocooler ler venvents ats are rre restestricrictedted..

3.3. WoWorn rn tratransmnsmissission ion bearbearinging..

4.4. WoWorn orn oil sil seaealiling rng riningsgs..

5.5. WoWorn rn chchargargining g pupumpmp..

6.6. PumPump sup suctiction lon line ine taktaking iing in ain airr..

7.7. Open Open circircuicuit bt betwetween een the the engengineine
ECM (Electronic Control Module)ECM (Electronic Control Module)
and transmission temperatureand transmission temperature
transducer.transducer.

8.8. DefDefectective ive tratransmnsmissission tion tempemperaera--
ture ture transducertransducer..

1.1. FiFill ll to to prpropoper er lelevevel.l.

2.2. ClCleaean oin oil cl coooolelerr..

3.3. RepReplaclace or e or reburebuild ild tratransmnsmississionion..

4.4. RemRemoveove, di, disassassemsembleble, an, and rebd rebuiluildd
converter converter assemblyassembly..

5.5. ReReplplacace ce chahargirging ng pupumpmp..

6.6. CheCheck ck conconnecnectiotions ns and and tigtightehtenn
securely.securely.

7.7. IsIsololatate ae and nd rerepapairir..

8.8. RepReplaclace tre transansmismissiosion temn temperperatuaturere
transducer.transducer.

5.5. LaLacck k of of popowewerr 1.1. Low Low enengigine Rne RPM aPM at cot convnvererteterr
stall.stall.

2.2. WoWorn orn oil sil seaealiling rng riningsgs..

3.3. WoWorn rn chchargargining g pupumpmp..

4.4. LoLow ow oil il lelevvelel..

5.5. ResRestritrictiction in hon in hydrydraulaulic cic circircuituit..

1.1. TTune eune engingine anne and ched check gck goveovernornorr..

2.2. RemRemoveove, di, disassassemsembleble, an, and rebd rebuiluildd
converter converter assemblyassembly..

3.3. ReReplplacace ce chahargirging ng pupumpmp..

4.4. FiFill ll to to prpropoper er lelevevel.l.

5.5. ReRemomove ve resrestrtricictitionon..

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

66.. NNo Fo Foorrwwaarrdd 1.1. DefDefectective ive solsolenoienoid or d or carcartritridge dge inin
control valve.control valve.

2.2. RevReverserse ce clutlutch ch pacpack pk platlates es areare
fused together.fused together.

1.1. SwaSwap tp the he ForForwarward ad and nd RevReversersee
cartridges and solenoids; if thecartridges and solenoids; if the
fault changes from Forward tofault changes from Forward to
Reverse, the solenoid or cartridgeReverse, the solenoid or cartridge
is defective. is defective. TTo determine whicho determine which
is defective, switch the solenoidsis defective, switch the solenoids
only. only. If the If the fault did fault did change,change,
replace treplace the defecthe defective solenoid. ive solenoid. If If 
fault did not change, replacefault did not change, replace
cartridge.cartridge.

2.2. PlaPlace ce the the tratransmnsmissission ion in in thethe
neutral position and rev up theneutral position and rev up the

ii If thIf th t k t it k t i tt
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3.3. DefDefectective ive regregulaulatortors in s in the the modmodu-u-
lator valve.lator valve.

4.4. SpoSpools aols are stre stickicking iing in conn controtrol vall valveve
body.body.

engine. engine. If the If the truck tries truck tries to moveto move
in reverse, clutch plates are fusedin reverse, clutch plates are fused
together. together. Replace Replace or or rebuildrebuild
transmission.transmission.

3.3. ReReplplacace the the moe moduldulatator vor valalveve..

4.4. ClClean or reean or replplacace defee defectctivive parte parts.s.

77.. NNo o RReevveerrssee 1.1. DefDefectective ive solsolenoienoid or d or carcartritridge dge inincontrol valve.control valve.

2.2. ForForwarward cd clutlutch ch pacpack pk platlates es areare
fused together.fused together.

3.3. DefDefectective ive regregulaulatortors in s in the the modmodu-u-
lator valve.lator valve.

4.4. SpoSpools aols are stre stickicking iing in conn controtrol vall valveve
body.body.

1.1. SwaSwap tp the he ForForwarward ad and nd RevReverserseecartridges and solenoids; if thecartridges and solenoids; if the
fault changes from Reverse tofault changes from Reverse to
Forward, the solenoid or cartridgeForward, the solenoid or cartridge
is defective. is defective. TTo determine whicho determine which
is defective, switch the solenoidsis defective, switch the solenoids
only. only. If the If the fault did fault did change,change,
replace treplace the defecthe defective solenoid. ive solenoid. If If 
fault did not change, replacefault did not change, replace
cartridge.cartridge.

2.2. PlPlacace the te the traransnsmimissssioion in thn in the neu-e neu-
tral position and rev up the engine.tral position and rev up the engine.
If the truck tries to move in forward,If the truck tries to move in forward,
clutch plates are fused together.clutch plates are fused together.
Replace or rebuild transmission.Replace or rebuild transmission.

3.3. ReReplplacace the the moe moduldulatator vor valalveve..

4.4. ClClean or reean or replplacace defee defectctivive parte parts.s.

8.8. No No FFororwwarard od orr
ReverseReverse

continued continued 

11.. PPaarrkkiinng  g  bbrraakke  e  iis  s  aapppplliieedd.. 11.. RReelleeaasse  e  ppaarrkkiinng  g  bbrraakkee..

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

8.8. NNo Fo Fororwaward rd oror
ReverseReverse
(Continued)(Continued)

2.2. ParParkiking brng brakake swie switctch (S2h (S21,1,
Illustration 6-6) is defective.Illustration 6-6) is defective.

3.3. InInchchining vag valvlve is se is stutuck ock orr
engaged.engaged.

4.4. Low Low chchararge pge pumump prp presessusurere..

5.5. Low cLow cononvevertrter ouer out pret pressssurure.e.

2.2. RepReplaclace pe parkarking ing brakbrake se switwitch.ch.

3.3. DiDisesengngagage ine inchchining vag valvlve.e.

4.4. RefRefer ter to Proo Probleblem 2. m 2. of tof this his trotroubluble-e-
shooting chart.shooting chart.

5.5. RefRefer ter to Proo Probleblem 2. m 2. of tof this his trotroubluble-e-

shooting chart.shooting chart.

https://www.forkliftpdfmanuals.com/



TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)9-109-10

99.. VViibbrraattiionon 1.1. DeDefefectctivive e didiffffererenentitialal..

2.2. OutOutput put shashaft ift in trn transansmismissiosion isn is
loose.loose.

3.3. TTransransmismissiosion mn mounount is t is looloose.se.

4.4. EngEnginine me mouount nt is is loloosose.e.

5.5. ExcExcessessive bive backacklaslash in difh in differferententialial..

6.6. PlatPlates es insinside ide tratransmnsmissission ion areare
sticking or slipping.sticking or slipping.

7.7. DeDefefectctivive ince inchihing vang valvlve.e.

8.8. DefDefectective ive tortorque que conconververterter..

9.9. DeDefefectctivive che chararge pge pumump.p.

10.10. Drive shafDrive shaft is out-of-phat is out-of-phase.se.

111.1. Loose or missing univLoose or missing universal jointersal joints.s.

12.12. DefecDefective universtive universal joints.al joints.

13.13. Brake / pilot / coolBrake / pilot / cooling pump,ing pump,
located on the back of the trans-located on the back of the trans-
mission, is cavitating or are loose.mission, is cavitating or are loose.

14.14. Low oLow oil leil level.vel.
15.15. TrTransmisansmission is sion is overheoverheating.ating.

16.16. Drive aDrive axle is lxle is loose.oose.

17.17. TrTread patteread pattern on tires.n on tires.

1.1. ReRepapair ir didiffffererententiaial.l.

2.2. RepRepair air or or tigtightehten on outputput ut shashaft.ft.

3.3. RepRepair air or tor tighighten ten tratransmnsmississionion
mount.mount.

4.4. RepRepair air or or tigtightehten enn engingine me mountount..

5.5. ReRepapair ir didiffffererententiaial.l.

6.6. RepRepair air or ror repleplace ace engengine ine cluclutchtch
wear or plates.wear or plates.

7.7. ReReplplacace ie incnchihing ng vavalvlve.e.

8.8. RepRepair air or ror repleplace ace conconververterter..

9.9. RepRepair air or or repreplaclace ce charharge ge pumpump.p.

10.10. CorrecCorrect drive shaft drive shaft to be in t to be in phase.phase.

111.1. TiTighten or repghten or replace.lace.

12.12. ReplacReplace universae universal joints.l joints.

13.13. ReplacReplace or tige or tighten.hten.

14.14. Add oil to the recomAdd oil to the recommended levmended level.el.
15.15. Troubleshoot Troubleshoot and repair and repair transmis-transmis-

sion.sion.

16.16. Tighten Tighten and re-torque and re-torque drive axle.drive axle.

17.17. Change trChange tread pattead pattern.ern.
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Section 9ASection 9A

TransmiTransmission ssion CoolerCooler

CHARGE AIRCHARGE AIR
COOLERCOOLER

RADIATORRADIATOR
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INDICATES HYDRAULIC FLUID FLOWINDICATES HYDRAULIC FLUID FLOW

RADIATORRADIATOR

TRANSMISSIONTRANSMISSION
OIL COOLEROIL COOLER

Illustration 9A-1. Illustration 9A-1. TransmissTransmission Oil Cooler Hose ion Oil Cooler Hose Flow DiagramFlow Diagram

Introduction.Introduction.   The tThe transmission ransmission oil cooleroil cooler
employs a forced air cooled method of cooling theemploys a forced air cooled method of cooling the
transmission oil.transmission oil.

TrTransmission Oil ansmission Oil Cooler Maintenance.Cooler Maintenance. TheThe
transmission oil cooler should be cleaned exter-transmission oil cooler should be cleaned exter-
nally as conditions warrant.nally as conditions warrant.

 In the event of transmissionIn the event of transmission

failure requiring a new or rebuilt transmission,failure requiring a new or rebuilt transmission,
in order for warranty to be valid, the transmis-in order for warranty to be valid, the transmis-
sion oil cooler, transmission filter, and hosession oil cooler, transmission filter, and hoses
from the transmission to the transmission oilfrom the transmission to the transmission oil
cooler must cooler must be replaced. be replaced. It is iIt is impossible tompossible to
back flush the transmission oil cooler toback flush the transmission oil cooler to
remove all contaminants from the core.remove all contaminants from the core.

Whenever the cooler hoses have been discon-Whenever the cooler hoses have been discon-

  

nected and then reconnected, operate the enginenected and then reconnected, operate the engine
up to normal operating temperature and check theup to normal operating temperature and check the
transmission oil cooler hoses connections fortransmission oil cooler hoses connections for
leaks.leaks.

 Make certain used filter andMake certain used filter and
drained transmission oil are disposed of indrained transmission oil are disposed of in
accordance with federal and local regulations.accordance with federal and local regulations.
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Section 9CSection 9C

TransmiTransmission ssion ControlsControls

shift lever and an automatic powershift controlshift lever and an automatic powershift control
module. module. The APC The APC module interfaces module interfaces with thewith the
Taylor Integrated Control System’s MD3 module,Taylor Integrated Control System’s MD3 module,
that is located in the instrument panel, to automat-that is located in the instrument panel, to automat-
ically shift the transmission.ically shift the transmission.

 Before servicing truck, parkBefore servicing truck, park
the truck on level ground, apply parking brakethe truck on level ground, apply parking brake
and block the wheels in both directions.and block the wheels in both directions.

TICS Pin Code.TICS Pin Code. Certain transmission controlCertain transmission control

functions can only be changed in the TICS systemfunctions can only be changed in the TICS system
by entering a by entering a Pin Code. Pin Code. The Pin Code The Pin Code is uniqueis unique
to each truck and is provided to the person desig-to each truck and is provided to the person desig-
nated bynated by the purchaserthe purchaser of theof the vehicle.vehicle. The pinThe pin
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Illustration Illustration 9C-1. 9C-1. Electric Electric ShifterShifter

Introduction.Introduction.   This truck This truck is equipped with is equipped with a threea threespeed transmission that is controlled by an electricspeed transmission that is controlled by an electric

nated by nated by the purchaser the purchaser of the of the vehicle. vehicle. The pinThe pin
code can be changed by authorized personnel.code can be changed by authorized personnel.

TrTransmission Shift Mode ansmission Shift Mode SelectionSelection (Illustrations (Illustrations
9C-2 through 9C-6)9C-2 through 9C-6)..   Refer Refer to to thethe TransmissionTransmission
Operating InstructionsOperating Instructions in the Operator’s Guide in the Operator’s Guide
(OG160) for information on selecting the transmis-(OG160) for information on selecting the transmis-
sion shift mode. sion shift mode. TTo select the mode of o select the mode of transmis-transmis-
sion shifting from within the TICS display module,sion shifting from within the TICS display module,
perform the following steps:perform the following steps:

1.1. At tAt the Mhe Main ain DisplaDisplay sy screen creen (Illu(Illustratstration ion 9C-2),9C-2),
depress the Measure / Adjust Groups buttondepress the Measure / Adjust Groups button

((≡≡) to access the Main Measure / Adjust) to access the Main Measure / Adjustscreen.screen.

 ADJUST ADJUST

Illustration 9C-2. Illustration 9C-2. Main Measure Main Measure / Adjust / Adjust ScreenScreen

2.2. DepresDepress the Fs the F1 butt1 button (Adjon (Adjust) tust) to acco access thess the Adjuse Adjust scret screen.en.

  

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTON TODOWN BUTTON TO
SELECT GROUP;SELECT GROUP;
DEPRESS OK BUT-DEPRESS OK BUT-
TON TO ENTERTON TO ENTER
INTO DESIREDINTO DESIRED
GROUP.GROUP.
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Illustration 9CIllustration 9C-3. -3. Adjust Adjust ScreenScreen

3.3. At the Adjust scrAt the Adjust screen (Illuseen (Illustratitration 9C-3), seleon 9C-3), select Trct Transmiansmission Adjussion Adjust Group by depresst Group by depressing the UP orsing the UP or
DOWN button to highlight the selection (if the selection is not already highlighted).DOWN button to highlight the selection (if the selection is not already highlighted). NOTE:NOTE:   The The cate-cate-
gory is highlighted when a black box appears behind the selection (category text will be white).gory is highlighted when a black box appears behind the selection (category text will be white).
Depress the OK button to access the TDepress the OK button to access the Transmission Adjust Group screen. ransmission Adjust Group screen. The PIN code screen willThe PIN code screen will
appear. appear. The Pin Code must be The Pin Code must be entered before the software entered before the software will allow any adjustments will allow any adjustments to be made.to be made.

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTONDOWN BUTTON
TO SELECT THETO SELECT THE
NUMERIC DIGITSNUMERIC DIGITS
OF THE PIN CODE.OF THE PIN CODE.
DEPRESS OK BUT-DEPRESS OK BUT-
TON AFTER EACHTON AFTER EACH
DIGIT IS ENTERED.DIGIT IS ENTERED.

Illustration 9C-4. Illustration 9C-4. Pin Pin Code Code ScreenScreen

4.4. From the PIFrom the PIN code scrN code screen (Illeen (Illustratustration 9C-4)ion 9C-4), depres, depress the UP or DOWN bs the UP or DOWN button untutton until the firsil the first numerit numericc
digit appears in the first fdigit appears in the first field. ield. Depress the OK button to Depress the OK button to enter the numeric digit and adventer the numeric digit and advance to theance to the
second field. second field. Repeat this Repeat this procedure until procedure until all four numeric all four numeric digits have digits have been entered. been entered. After the After the codecode
has been entered, OK will be highlighted; depress the OK button to view the Transmission Adjusthas been entered, OK will be highlighted; depress the OK button to view the Transmission Adjust

  

Group screen.Group screen.

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTON TODOWN BUTTON TO
SELECT GROUP;SELECT GROUP;
DEPRESS OK BUT-DEPRESS OK BUT-
TON TO ENTERTON TO ENTER
INTO DESIREDINTO DESIRED
GROUP.GROUP.
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Illustration 9C-5. Illustration 9C-5. TransmisTransmission Adjust Group sion Adjust Group ScreenScreen

5.5. At the TrAt the Transmiansmission Adjussion Adjust Group screest Group screen, select Shifn, select Shift Mode Select (Illut Mode Select (Illustratstration 9C-5) by depression 9C-5) by depressinging
the UP or DOWN button to highlight selection and depress the OK button to access the Shift Modethe UP or DOWN button to highlight selection and depress the OK button to access the Shift Mode
Select screen.Select screen.

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTON TODOWN BUTTON TO
SELECT GROUP;SELECT GROUP;
DEPRESS OK BUT-DEPRESS OK BUT-
TON TO ENTERTON TO ENTER
INTO DESIREDINTO DESIRED
GROUP.GROUP.

Illustration 9C-6. Illustration 9C-6. Shift Shift Mode Select Mode Select ScreenScreen

6.6. At the ShifAt the Shift Mode Select Mode Select screen (It screen (Illustllustration 9Cration 9C-6), depr-6), depress the UP or DOWess the UP or DOWN button to seN button to select the slect the shifthift
mode of transmission mode of transmission operation. operation. Selecting Locked / Auto Selecting Locked / Auto activates the APC activates the APC module to automaticallymodule to automatically
select the speed range (Locked / Auto Modeselect the speed range (Locked / Auto Mode   – operator  – operator cannot manually select cannot manually select speed range speed range at theat the
electric shifter). electric shifter). Selecting Operator Controlled allows Selecting Operator Controlled allows the operator choose whether the operator choose whether the speedthe speed

  

range of the transmission is manually shifted or automatically shifted (Operator Controlled Mode, referrange of the transmission is manually shifted or automatically shifted (Operator Controlled Mode, refer
toto Operator Controlled Auto / Manual SelectionOperator Controlled Auto / Manual Selection in this  in this section). section). Selecting Locked / Selecting Locked / Manual allowsManual allows
the speed range to be manually selected by tthe speed range to be manually selected by the operator at the electric shifterhe operator at the electric shifter. . Once the desiredOnce the desired
mode has been selected, depress the OK button once.mode has been selected, depress the OK button once.

7.7. DepDepresress ths the Meae Measursure / Ade / Adjusjust Grt Groups oups ((≡≡) button to return to the Main Display screen and turn the igni-) button to return to the Main Display screen and turn the igni-
tion switch to its Off position.tion switch to its Off position.

 The ignition switch should be turned to The ignition switch should be turned to its Off position after its Off position after maintenancemaintenance
personnel have made setting personnel have made setting adjustments within the TIadjustments within the TICS system. CS system. Failure to do so, giFailure to do so, givesves
Unauthorized personnel access to change settings within the TICS system.Unauthorized personnel access to change settings within the TICS system.

Operator Controlled Auto / Manual SelectionOperator Controlled Auto / Manual Selection (Illustration 9C-7)(Illustration 9C-7).. To select whether the speed range isTo select whether the speed range is
automatically (Auto) or manually (Manual) selected while the Operator Controlled mode is enabled,automatically (Auto) or manually (Manual) selected while the Operator Controlled mode is enabled,
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perform the following steps:perform the following steps:

1.1. At the Main DisplAt the Main Display screen (Ilay screen (Illustrlustration 9C-7ation 9C-7), depres), depress the Diagnoss the Diagnostics butttics button (F1) to access thon (F1) to access thee
Diagnostics Select screen.Diagnostics Select screen.

DIAGNOSTICSDIAGNOSTICS
BUTTONBUTTON

Illustration Illustration 9C-7. 9C-7. Main DisMain Display Screenplay Screen

2.2. At the DiagnosAt the Diagnostics Selectics Select screen (Illut screen (Illustratstration 9C-8), deprion 9C-8), depress the Tress the Transmiansmission buttssion button (F2) to accesson (F2) to access
the Transmission Information screen.the Transmission Information screen.

  

TRANSMISSIONTRANSMISSION
BUTTONBUTTON
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Illustration 9C-8. Illustration 9C-8. Diagnostics Diagnostics Select Select ScreenScreen

3.3. At the TrAt the Transmiansmission Infssion Informatiormation screen (Illon screen (Illustratustration 9C-9), deprion 9C-9), depress the Shift Mode Selecess the Shift Mode Select button (F2)t button (F2)
to select the shift to select the shift mode (Operator Controlled / Manual or Operator mode (Operator Controlled / Manual or Operator Controlled / Auto). Controlled / Auto). Selecting Oper-Selecting Oper-
ator Controlled / Auto activates the APC ator Controlled / Auto activates the APC module to automatically select the smodule to automatically select the speed range. peed range. SelectingSelecting
Operator Controlled / Manual allows the speed range to be manually selected by the operator at theOperator Controlled / Manual allows the speed range to be manually selected by the operator at the
electric electric shiftershifter..

OPERATOR CONTROLLED MODEOPERATOR CONTROLLED MODE

OROR

Illustration 9C-9. Illustration 9C-9. TransmissTransmission Information Screenion Information Screen

4.4. Once tOnce the deshe desired mired mode haode has bees been selen selected, cted, depresdepress thes the ←← button once to return to the Main Display button once to return to the Main Display
screen.screen.

  

Forward Alarm Mode SelectionForward Alarm Mode Selection (Illustrations 9C-2 thru 9C-4, 9C-10 and(Illustrations 9C-2 thru 9C-4, 9C-10 and  9C-11)9C-11).. Refer to theRefer to the ForwardForward
Alarm SystemAlarm System in the Operator’s Guide (OG160) for information on selecting the operating mode of the in the Operator’s Guide (OG160) for information on selecting the operating mode of the
forward alarm. forward alarm. TTo o select theselect the Automatic or  Automatic or   Operator Controlled modeOperator Controlled mode of forward alarm operation, performof forward alarm operation, perform
the following steps:the following steps:

1.1. FolFollow low stesteps 1ps 1. t. thru hru 4. o4. of tf thehe TrTransmission Shift Mode ansmission Shift Mode SelectionSelection found earlier in this section. found earlier in this section.

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTON TODOWN BUTTON TO

SELECT GROUP;SELECT GROUP;
DEPRESS OK BUT-DEPRESS OK BUT-
TON TO ENTERTON TO ENTER
INTO DESIREDINTO DESIRED
GROUPGROUP
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GROUP.GROUP.

Illustration 9C-10. Illustration 9C-10. TransmissTransmission Adjust Group ion Adjust Group ScreenScreen

2.2. At the TrAt the Transmiansmission Adjussion Adjust Group screst Group screen, selecen, select Forward Alat Forward Alarm Controrm Control (Illustl (Illustration 9Cration 9C-10) by-10) by
depressing the UP or DOWN button to highlight selection and depress the OK button to access thedepressing the UP or DOWN button to highlight selection and depress the OK button to access the
Forward Alarm Control screen.Forward Alarm Control screen.

DEPRESS UP ORDEPRESS UP OR
DOWN BUTTON TODOWN BUTTON TO
SELECT GROUP;SELECT GROUP;
DEPRESS OK BUT-DEPRESS OK BUT-
TON TO ENTERTON TO ENTER
INTO DESIREDINTO DESIRED
GROUP.GROUP.

Illustration 9C-1Illustration 9C-11. 1. Forward Alarm Forward Alarm Control ScreenControl Screen

3.3. At the ForwarAt the Forward Alarm Contrd Alarm Control screen (Ilol screen (Illustrlustration 9C-ation 9C-111), depres1), depress the UP or DOWN button to sels the UP or DOWN button to selectect

  

the mode of foward alarm operation. the mode of foward alarm operation. Selecting Automatic activatSelecting Automatic activates the forward alarm every es the forward alarm every time thetime the
truck is operated for forward travel (truck is operated for forward travel ( Automatic Mode Automatic Mode – operator  – operator cannot choose when cannot choose when to use forwardto use forward
alarm). alarm). Selecting Operator Controlled Selecting Operator Controlled activates the forwactivates the forward alarm only when ard alarm only when the operator chooses tthe operator chooses too
turn the forward alarm On (turn the forward alarm On (Operator Controlled Mode,Operator Controlled Mode, refer to refer to Forward Alarm On / Off SelectionForward Alarm On / Off Selection in in
this section). this section). Once the desired mode Once the desired mode has been selected, depress has been selected, depress the OK button once.the OK button once.

4.4. DepDepresress the s the MeaMeasursure / Adje / Adjust ust GroGroups (ups (≡≡) button to return to the Main Display screen and turn the igni-) button to return to the Main Display screen and turn the igni-
tion switch to its Off position.tion switch to its Off position.

 The ignition switch should be turned to its Off position after maintenanceThe ignition switch should be turned to its Off position after maintenance
personnel have made setting adpersonnel have made setting adjustments within the TICS systemjustments within the TICS system. . Failure to do so, givesFailure to do so, gives

Unauthorized personnel access to change settings within the TICS system.Unauthorized personnel access to change settings within the TICS system.

Forward Alarm On / Off SelectionForward Alarm On / Off Selection (Illustration 9C-12)(Illustration 9C-12).. To turn the forward alarm On or Off while operat-To turn the forward alarm On or Off while operat-
https://www.forkliftpdfmanuals.com/
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( )( ) pp
ing the forward alarm in theing the forward alarm in the Operator Controlled modeOperator Controlled mode, depress the F3 button to enable or disable the, depress the F3 button to enable or disable the
forward alarm. forward alarm. When the forward alarm When the forward alarm is disabled, no audible sound is disabled, no audible sound will be emitted by will be emitted by the forward alarmthe forward alarm
when the electric shifter is placwhen the electric shifter is placed in its Forward position. ed in its Forward position. A Forward Alarm Off tA Forward Alarm Off text message will be dis-ext message will be dis-
played on the Main Display played on the Main Display screen (refer to Illusscreen (refer to Illustration 9C-12) when the ftration 9C-12) when the forward alarm is disabled. orward alarm is disabled. WhenWhen
the forward alarm is enabled, an audible sound will be emitted by the forward alarm once the electric shift-the forward alarm is enabled, an audible sound will be emitted by the forward alarm once the electric shift-
er is placed in its Forward position.er is placed in its Forward position.

FORWARD ALARM OFFFORWARD ALARM OFF

FORWARD ALARM ONFORWARD ALARM ON

Illustration 9C-12. Illustration 9C-12. Main Display Main Display Screen (Forward Screen (Forward Alarm Operation -Alarm Operation - Operator Controlled ModeOperator Controlled Mode))

  

Automatic Powershift Control (APC).Automatic Powershift Control (APC). The APCThe APC
module controls shiftmodule controls shifting parameters. ing parameters. The TThe Tayloraylor
Integrated Control System (TICS) monitors theIntegrated Control System (TICS) monitors the

 APC module via CAN-bus.  APC module via CAN-bus. The TICS system willThe TICS system will
signal the APC to go to Neutral Lock when thesignal the APC to go to Neutral Lock when the
operator vacates the seat or alternate idle isoperator vacates the seat or alternate idle is
activated.activated.

 Should any truck equippedShould any truck equipped
with an APC module require welding on with an APC module require welding on itsits
structural members, the RS connector must bestructural members, the RS connector must be
unplugged from the APC module prior to anyunplugged from the APC module prior to any
welding. welding. Failure to Failure to comply with comply with this cautionthis caution
may lead to damage to the APC module.may lead to damage to the APC module.
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 APC Module APC Module

 APC APC

SPICER OFF–HIGHWAYSPICER OFF–HIGHWAY

EE

DD

FF

MM

SS

4 red 7–segment LED digits4 red 7–segment LED digits3 status LED lamps (”D”,”E”,”F”)3 status LED lamps (”D”,”E”,”F”)
2 push buttons ’M’ and ’S’ for display mode selection.2 push buttons ’M’ and ’S’ for display mode selection.

 APC Front Display APC Front Display

The display is located on the APC front panel (or the Transmission Information screen displayed on theThe display is located on the APC front panel (or the Transmission Information screen displayed on the
TICS Display Module) and consists of:TICS Display Module) and consists of:

The LED lamp labelledThe LED lamp labelled ’D’’D’ is yellow and is used to indicate is yellow and is used to indicate DDiagnostic modes.iagnostic modes.

The LED lamp labelledThe LED lamp labelled ’E’’E’ is yellow and is used to indicate is yellow and is used to indicate EErrors.rrors.

The LED lamp labelledThe LED lamp labelled ’F’’F’ is red and is switched on when the APC is in the reset condition due to theis red and is switched on when the APC is in the reset condition due to the
bootstrap orbootstrap or FFault mode.ault mode.

 After power up, the  After power up, the display defaults to the display defaults to the last display mode (if last display mode (if the display mode was the display mode was not the error not the error display)display)
selected when the controller was last powered down.selected when the controller was last powered down.

Typically, this will be theTypically, this will be the gear position mode.gear position mode. In this mode, the center left digit shows the actuallyIn this mode, the center left digit shows the actually
engaged direction and the center right digit shows the currently engaged range (gear).engaged direction and the center right digit shows the currently engaged range (gear).

Pressing the ’M’ switch (F3) changes the displayed information group while pressing the ’S’ switch (F4)Pressing the ’M’ switch (F3) changes the displayed information group while pressing the ’S’ switch (F4)
selects the item within the group.selects the item within the group.

While pushing the switch (about 0.5 seconds after it is released), the display shows which information isWhile pushing the switch (about 0.5 seconds after it is released), the display shows which information is
about to be displayed.about to be displayed.
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The second group shows the shift lever position and some other less used but nevertheless quite relevantThe second group shows the shift lever position and some other less used but nevertheless quite relevant
values (see below).values (see below).

The third display accessed with the ’M’ button (F3) isn’t actually a group of screens but is used to informThe third display accessed with the ’M’ button (F3) isn’t actually a group of screens but is used to inform
you about any current or previously active errorsyou about any current or previously active errors. . The display normally shows ’ – – ’ to indicThe display normally shows ’ – – ’ to indicate there areate there are
no faults, but if one or more faults are (or have been) detected, the most severe one is shown until youno faults, but if one or more faults are (or have been) detected, the most severe one is shown until you
press the ’S’ switch (F4). press the ’S’ switch (F4). Doing so reveals the next error untDoing so reveals the next error until no more errors are present, at wil no more errors are present, at which timehich time
again the ’ – – ’ sign is shown.again the ’ – – ’ sign is shown.
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 APC User Interface On TICS Transmission Information  APC User Interface On TICS Transmission Information ScreenScreen

 Display mode Display mode Comment Comment 

GPOSGPOS Reflects the actually engaged transmission direction and range.Reflects the actually engaged transmission direction and range.

VSPDVSPD Shows vehicle sShows vehicle speed in kmpeed in km/h or /h or MPH MPH (parameter (parameter setting). setting). Speeds areSpeeds are
shown with a 0.1 km/h or 0.1 shown with a 0.1 km/h or 0.1 MPH resolution.MPH resolution.

 DIST  DIST  Shows the travelled distance in kShows the travelled distance in km or Miles (parameter m or Miles (parameter setting). setting). Distance isDistance is
shown with a shown with a 0.1 km or 0.1 km or 0.1 Mile resolution. 0.1 Mile resolution. By pressing the By pressing the “S” button (“S” button (F4)F4)
during 3 seconds, the distance trip counter is reset during 3 seconds, the distance trip counter is reset to 0.to 0.

OPEROPER Shows the total operatShows the total operating time of the vehing time of the vehicle (engine running). icle (engine running). Operating timeOperating time
is shown with a 1 hour resolution and has a range of 0 to 49,999 houris shown with a 1 hour resolution and has a range of 0 to 49,999 hours. s. TheThe
number digits show the hours, the number of dots in between show number digits show the hours, the number of dots in between show thethe
number of times 10,000 hours needs to be added to the number shown:number of times 10,000 hours needs to be added to the number shown:

1 1 2 2 3 3 4 4 = = 1234 1234 hourshours
1 2.3.4. = 31234 hours1 2.3.4. = 31234 hours

CPOSCPOS Reflects the current shift lever direction and position.Reflects the current shift lever direction and position.

ESPDESPD Shows measured engine speed (RPM)Shows measured engine speed (RPM)

TSPDTSPD Shows measured turbine speed (RPM)Shows measured turbine speed (RPM)

OSPDOSPD Shows measured output speed (RPM)Shows measured output speed (RPM)

SRAT SRAT  Reflects the current speed ratio (calculated as TSReflects the current speed ratio (calculated as TSPD/ESPD [turbine speed / PD/ESPD [turbine speed / 
engine speed]) and is an important factor in automatic shifting.engine speed]) and is an important factor in automatic shifting.

TQ I TQ I  Measured turbine torque at transmission input side (Nm)Measured turbine torque at transmission input side (Nm)

TTMPTTMP Shows transmission temperature inShows transmission temperature in °°CC

  

CTMPCTMP Shows cooler input temperature inShows cooler input temperature in °°CC

ERRERR The error displayThe error display. . By pressing the “S” button (F4) you can scroll through theBy pressing the “S” button (F4) you can scroll through the
errors codes. errors codes. If an error code is If an error code is blinking, this indicates that the blinking, this indicates that the error waserror was
active in the past, but not active anymore.active in the past, but not active anymore.

When the controller detects an error, tWhen the controller detects an error, the ’E’ led blinks slowly to he ’E’ led blinks slowly to indicate this. indicate this. YYou can always select theou can always select the
error display mode (ERR) to view the nature of error display mode (ERR) to view the nature of the problem. the problem. An overview of the error codes is included inAn overview of the error codes is included in
the back of this section (refer tothe back of this section (refer to APC Error Codes and DescriptionsAPC Error Codes and Descriptions).).

Operating ModesOperating Modes

Normal DrivingNormal Driving

For detailed description see functional description.For detailed description see functional description.
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Diagnostic ModeDiagnostic Mode

This mode is selected when the ‘S’ mode switch (F4) is pressed at power up.This mode is selected when the ‘S’ mode switch (F4) is pressed at power up.

Limp Home ModeLimp Home Mode

Defaulted to if either of following conditions occurs:Defaulted to if either of following conditions occurs:

a single fault on a transmission control output is detecteda single fault on a transmission control output is detected

a fault related to the engine speed sensor is detecteda fault related to the engine speed sensor is detected

If one of the above conditIf one of the above conditions is present, the transmions is present, the transmission is put in neutral. ission is put in neutral. In order to continue driving,In order to continue driving,
neutral must first be selected on the shift leverneutral must first be selected on the shift lever. . Once the shift lever has been put in neutral, the driverOnce the shift lever has been put in neutral, the driver
can re–engage a direction. can re–engage a direction. In this mode, the user cIn this mode, the user can operate the transmission in eitan operate the transmission in either direction in 1sther direction in 1st
and 2nd only. and 2nd only. If the fault occurs at a higher gear position, If the fault occurs at a higher gear position, the user is allowed to shift down manuallythe user is allowed to shift down manually..

  

The controller uses default limits; all shifts use a default modulation curve.The controller uses default limits; all shifts use a default modulation curve.

The GPOS / CPOS display indicates the letters ‘LH’ on the left two digits of the direction/positionThe GPOS / CPOS display indicates the letters ‘LH’ on the left two digits of the direction/position
indication.indication.

Shutdown ModeShutdown Mode

This mode is activThis mode is activated when a severe internal or ated when a severe internal or external problem is detected. external problem is detected. In this mode, theIn this mode, the

transmission is forced in Neutral. transmission is forced in Neutral. This mode is selected only if an intolerable combination of faults This mode is selected only if an intolerable combination of faults exists.exists.
In case of an intermitting problem, SHUTDOWN mode is exited and the controller enters the LIMP HOMEIn case of an intermitting problem, SHUTDOWN mode is exited and the controller enters the LIMP HOME
mode.mode.
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 Also when a  Also when a fault, related to fault, related to the parameter settings, located the parameter settings, located in FLASH memory in FLASH memory is detected, the is detected, the controllercontroller
reverts to shutdown mode.reverts to shutdown mode.

The GPOS / CPOS display indicates the letters ‘Sd’ on the left two digits of the direction/positionThe GPOS / CPOS display indicates the letters ‘Sd’ on the left two digits of the direction/position
indication.indication.

Shifter LeverShifter Lever

The main interface with the driver is the sThe main interface with the driver is the shift leverhift lever. . It allows selecting the driving direction and theIt allows selecting the driving direction and thedifferent ranges. different ranges. The shift lever output The shift lever output signals serve as inputs fsignals serve as inputs for the APC.or the APC.

For automatic mode, the shift lever position will limit the gear in which the controller is allowed to shift to.For automatic mode, the shift lever position will limit the gear in which the controller is allowed to shift to.

Mode IdentificationMode Identification

The above modes are identified as follows:The above modes are identified as follows:

MMooddee DD––lleedd EE––lleedd DDiissppllaayy

NNoorrmmaal  l  ddrriivviinngg OOffff aas  s  ppeer  r  eerrrroorr

SSeellf  f  tteesstt OOnn OOffff ddeessccrriibbeed  d  iin  n  44..1188

LLiimmp  p  hhoommee OOffff BBlliinnkkiinngg

SShhuut  t  DDoowwnn OOffff BBlliinnkkiinngg

  

Diagnostics and GuidelinesDiagnostics and Guidelines

Diagnostics and MaintenanceDiagnostics and Maintenance

GeneralGeneral

Principally there are no specific devices required for first level troubleshooting as the APC incorporatesPrincipally there are no specific devices required for first level troubleshooting as the APC incorporates
several self–test features assseveral self–test features assisting in this process. isting in this process. Nevertheless, use of digital Nevertheless, use of digital multi–meters and simplemulti–meters and simple
tools such as an indicator tools such as an indicator lamp will be required to pinpoint lamp will be required to pinpoint exact causes of problemexact causes of problems. s. More indepthMore indepth
troubleshooting and system tuning involves use of a WIN95 Compatible PC with appropriate software andtroubleshooting and system tuning involves use of a WIN95 Compatible PC with appropriate software and
FLASH parameter programming equipment. FLASH parameter programming equipment. The APC allows recall The APC allows recall and modification of non–volatand modification of non–volatileile
parameters through RS232. parameters through RS232. This wayThis way, customers can, given the necessary equipment, choose to adapt, customers can, given the necessary equipment, choose to adapt
certain parameters to suit their needs. certain parameters to suit their needs. From a maintenance point of viewFrom a maintenance point of view, this is relevant in so , this is relevant in so far that thefar that the

 APC allows reading  APC allows reading back the (modified) back the (modified) parameters along with parameters along with serial number, part number andserial number, part number and
modification date. modification date. Several PC hosted tools have Several PC hosted tools have been developed to ease the servicbeen developed to ease the service and troubleshootinge and troubleshooting
process.process.

S lf Di ti F tiS lf Di ti F ti
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Self Diagnostic FunctionsSelf Diagnostic Functions

The APC has special circuitry to help verify its operation.The APC has special circuitry to help verify its operation.

Six self–test groups are built into the APC control programs:Six self–test groups are built into the APC control programs:

   Display test and Display test and VersionVersion

   Digital input testDigital input test

   Analogue  Analogue input testinput test

   Speed sensor testSpeed sensor test

   Output testOutput test

   Voltage testVoltage test

The ’D’ led isThe ’D’ led is onon while operating the APC in diagnostic mode. while operating the APC in diagnostic mode.

 NOTE: NOTE:   If during operation in a self–test mode a fault is detected, the E–led flashes to indicate the presence of theIf during operation in a self–test mode a fault is detected, the E–led flashes to indicate the presence of the
fault.fault.  Pressing S–button (F4) for awhile, however in this case,  Pressing S–button (F4) for awhile, however in this case, will not reveal the fault code.will not reveal the fault code.

Self Test OperationSelf Test Operation

Self–test mode is activated by pressing the ‘Self–test mode is activated by pressing the ‘S’S’ switch (F4) on the APC front panel while powering up theswitch (F4) on the APC front panel while powering up the
 APC. APC.

Switching off the power of the APC is the only way to leave the self–test mode.Switching off the power of the APC is the only way to leave the self–test mode.

The available information is organized as groups of related displays.The available information is organized as groups of related displays.

Generally, each mode’s start display provides an overview of the status of all members of the group.Generally, each mode’s start display provides an overview of the status of all members of the group.

For instance, the start display of the input test mode cryptically shows the level of each input and theFor instance, the start display of the input test mode cryptically shows the level of each input and the
speed sensor test mode shows the frequency of each sensor channel in kHz (kiloHertz).speed sensor test mode shows the frequency of each sensor channel in kHz (kiloHertz).

Pushing thePushing the ‘M’‘M’ switch (F3) selects the next group in the order listed. switch (F3) selects the next group in the order listed.

By pushing theBy pushing the ‘S’‘S’ switch (F4) a list of modes with more detailed information about the selected group canswitch (F4) a list of modes with more detailed information about the selected group can
be looked through.be looked through.

When a new group is selected with theWhen a new group is selected with the ‘M’‘M’ switch (F3), the display always reverts to the overview displayswitch (F3), the display always reverts to the overview display
(i.e., the beginning of the mode–list).(i.e., the beginning of the mode–list).

Pressing a switch (M or S Pressing a switch (M or S / F3 or F4) shortly res/ F3 or F4) shortly reselects the current group or mode. elects the current group or mode. This feature isThis feature is
applicable in all diagnostic–groups.applicable in all diagnostic–groups.

 After powering up,  After powering up, thethe display testdisplay test is activated.is activated.

  

Overview of Test ModesOverview of Test Modes
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Display Test and Display Test and VerVersionsion

When selecting this group, the display shows:When selecting this group, the display shows:

When pressing the S switch (F4), the display changes to:When pressing the S switch (F4), the display changes to:

Releasing the switch engages a scrolling text display that shows the part number and the version.Releasing the switch engages a scrolling text display that shows the part number and the version.

When pressing the S switch (F4), the display switches back to the display test mode, showing:When pressing the S switch (F4), the display switches back to the display test mode, showing:

  

Followed by the program identification string (e.g. ECON C 1.5 r6).Followed by the program identification string (e.g. ECON C 1.5 r6).

 After releasing the  After releasing the S switch (F4), the S switch (F4), the display again illuminates all display again illuminates all segments.segments.

Digital Input TestDigital Input Test

When selecting this group, the display shows:When selecting this group, the display shows:

The display shows which inputThe display shows which inputs are active. s are active. Each segment of the display Each segment of the display indicates a specific logical indicates a specific logical input.input.Different segments cDifferent segments can be switched on simultaneously if difan be switched on simultaneously if different inputs are activated simultaneously. ferent inputs are activated simultaneously. InIn
total there are fourteen inputs: total there are fourteen inputs: ten digital and four analog inputs (in ten digital and four analog inputs (in this group treated as if tthis group treated as if they werehey were
digitaldigital pull to groundpull to ground inputs)inputs)
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digitaldigital pull to groundpull to ground inputs).inputs).

Digital inputs numbered 0 – 9 are shown on the segments as shown belowDigital inputs numbered 0 – 9 are shown on the segments as shown below. . Analog inputs 0 – 3 areAnalog inputs 0 – 3 are
shown on segments numbered 10 – 13 below.shown on segments numbered 10 – 13 below.

The below example indicates The below example indicates that inputs 1, 4 that inputs 1, 4 and 5 are on. and 5 are on. All others are ofAll others are off.f.

By pressing the ‘S’ switch (F4) repeatedly, each individual input is shown in more detail.By pressing the ‘S’ switch (F4) repeatedly, each individual input is shown in more detail.

While pressing the ‘S’ switch (F4), the display shows the logic–input number with the matching harnessWhile pressing the ‘S’ switch (F4), the display shows the logic–input number with the matching harness
wire. wire. (– i.e., (– i.e., the below display the below display corresponds withcorresponds with input oneinput one connected toconnected to wire A12wire A12).).

Releasing the switch displays the input’s state (hi or lo).Releasing the switch displays the input’s state (hi or lo).

 NOTE: NOTE:   the analog inputs return ‘high’ when pulled to the analog inputs return ‘high’ when pulled to ground.ground.

Pressing the S switch (F4) at the last analog input brings back the overview on the display.Pressing the S switch (F4) at the last analog input brings back the overview on the display.

Analogue Input TestAnalogue Input Test

The APC has 4 The APC has 4 analog resistance inputs. analog resistance inputs. They measure the They measure the single–ended resistance of a single–ended resistance of a sensorsensor
connected between the input and signal ground B18.connected between the input and signal ground B18.
When selecting this group the display shows:When selecting this group the display shows:

  

Releasing the switch brings an overview of the 4 analog inputs on the displayReleasing the switch brings an overview of the 4 analog inputs on the display. . The values, displayed inThe values, displayed in
kkΩ (Ω (kiloOhms), are separated by a dot.kiloOhms), are separated by a dot.

The above display corresponds with a first input of 1 kThe above display corresponds with a first input of 1 kΩΩ, a second of 2 k, a second of 2 kΩΩ and the last two of 0 k and the last two of 0 kΩΩ....

Values that are more accurate can be found while running through the input specific displays (S switch / Values that are more accurate can be found while running through the input specific displays (S switch / 
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g g yg g y
F4). F4). While pressing the switch, simWhile pressing the switch, similar to the display of digital inputs, the left ilar to the display of digital inputs, the left side of the display givesside of the display gives
information about which input is information about which input is tested; the right side gives tested; the right side gives the matching wire. the matching wire. The displayed value, whenThe displayed value, when
the S switch (F4) is released, is the resistance inthe S switch (F4) is released, is the resistance in ΩΩ. (Ohms).. (Ohms).

 NOTE: NOTE:   Although the APC also has 4 current sense and  Although the APC also has 4 current sense and 3 voltage sense inputs, these are 3 voltage sense inputs, these are not not 
directly accessible through diagnostic displays.directly accessible through diagnostic displays.
The current sense inputs are treated in combination with analog output test modes.The current sense inputs are treated in combination with analog output test modes.
The voltage sense inputs are not yet supported by the diagnostic modes.The voltage sense inputs are not yet supported by the diagnostic modes.

Speed Sensor TestSpeed Sensor Test

When selecting this mode, the display shows:When selecting this mode, the display shows:

When releasing theWhen releasing the ‘M’‘M’ switch (F3) again, an  switch (F3) again, an overview appears on the displayoverview appears on the display. . The four values, displayedThe four values, displayed
in thousands of Hertz, in thousands of Hertz, are separated by a dot. are separated by a dot. Speeds below 1,000 Hz are Speeds below 1,000 Hz are shown asshown as 00..

Using theUsing the ‘S’‘S’ switch (F4) more det switch (F4) more detailed information concerning the speeds ailed information concerning the speeds is available. is available. While pressingWhile pressing
thethe ‘S’‘S’ switch, the display shows the speed channel number on the left side of the display while theswitch, the display shows the speed channel number on the left side of the display while the
matching wire is shown on the right.matching wire is shown on the right.
Once released, the left digit indicates what type of speed sensor should be connected to this channel:Once released, the left digit indicates what type of speed sensor should be connected to this channel:

   cc – for a current sensor (Magneto Resistive Sensor) – for a current sensor (Magneto Resistive Sensor)

   ii –  –   for an inductive speed sensorfor an inductive speed sensor

The three other digits and The three other digits and the dot represent the matthe dot represent the matching speed in kHz (kiloHching speed in kHz (kiloHertz). ertz). For instance in theFor instance in the
below examples, the left below examples, the left display indicates a current sdisplay indicates a current speed sensor and a frequency of 933 peed sensor and a frequency of 933 Hz. Hz. The rightThe right
one indicates an inductive sensor generating about 1,330 Hz.one indicates an inductive sensor generating about 1,330 Hz.

 After the last channel  After the last channel is shown, another press is shown, another press on the ‘S’ on the ‘S’ switch (F4) re–selects the speed switch (F4) re–selects the speed sensorsensor
overview.overview.

  

Output TestOutput Test

When selecting this mode, the display shows:When selecting this mode, the display shows:

The display shows which The display shows which outputs are active. outputs are active. Similar to the digital input Similar to the digital input test overview screen, test overview screen, eacheach
segment of the display indicates a specific input.segment of the display indicates a specific input.
Different segments can be switched on simultaneously if different outputs are activated simultaneously.Different segments can be switched on simultaneously if different outputs are activated simultaneously.
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 A blinking  A blinking segment indicates a segment indicates a fault at a fault at a certain output.certain output.

In total, there are 11 outputs:In total, there are 11 outputs:

   Outputs 0 – 6 are analogOutputs 0 – 6 are analog

   Outputs 7 – 9 are STP digitals outputsOutputs 7 – 9 are STP digitals outputs

   Output 10 is a STG digital outputOutput 10 is a STG digital output

Information that is more specific can be found while running through the different modes (S switch / F4).Information that is more specific can be found while running through the different modes (S switch / F4).
While pressing the switch, the left side of the display gives information about which output channel isWhile pressing the switch, the left side of the display gives information about which output channel is
tested; the right side gives the matching wire number.tested; the right side gives the matching wire number.

When releasing the switch, the display shows either the actual current in mA (milliAmps), or the logic stateWhen releasing the switch, the display shows either the actual current in mA (milliAmps), or the logic state
of the output (either ‘of the output (either ‘hihi’ or ’lo’).’ or ’lo’).

If an output is currently in fault, its respectIf an output is currently in fault, its respective segment in the overview screen blinks slowlyive segment in the overview screen blinks slowly. . On the outputOn the output
specific screen, the display alternates between the actual state (current value or logic state) and the faultspecific screen, the display alternates between the actual state (current value or logic state) and the fault
type (open / short / curr / oor).type (open / short / curr / oor).

 Voltage T Voltage Testest

When selecting this mode, the display shows:When selecting this mode, the display shows:

The displayed value, after the M switch (F3) is released, is theThe displayed value, after the M switch (F3) is released, is the PERMANENT VOLTAGE VpPERMANENT VOLTAGE Vp in Volts asin Volts as
measured on wiremeasured on wire A01A01..

The two other modes of this group areThe two other modes of this group are switched voltage (Vs)switched voltage (Vs) andand sensor voltage (Vsen)sensor voltage (Vsen), also, also
expressed inexpressed in Vol Voltsts..

  

 Vs Vs is measured on wire B12. is measured on wire B12. This power supply input is used to allow tThis power supply input is used to allow the APC to control the power downhe APC to control the power down
process, allowing it to save statistical information in FLASH before actually shutting down.process, allowing it to save statistical information in FLASH before actually shutting down.

 Vsen Vsen is measured off an internally generated voltage regulator and should be near 8.0Vis measured off an internally generated voltage regulator and should be near 8.0V. . It can beIt can be
measured on any unloaded analog input channel (e.g. ANI0 on A11). measured on any unloaded analog input channel (e.g. ANI0 on A11). The Vsen voltage is The Vsen voltage is used as aused as a
reference for the analog inputs.reference for the analog inputs.

Connector layout :Connector layout :

 Rear view on the Rear view on the
controller connector controller connector 

J154J154 J155J155
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 J154 J154 J155J155

 APC Rear  APC Rear ConnectorConnector

APC Module Harness Connector Pin APC Module Harness Connector Pin and Wire Assignmentsand Wire Assignments (see Illustration above for Rear Harness(see Illustration above for Rear Harness
Connector Wiring Pin–out).Connector Wiring Pin–out).

WWIIRREE PPIINN FFUUNNCC TTYYPPEE DDEESSCCRRIIPPTTIIOONN TTAAYYLLOOR  R  WWIIRRE  E  

 A01 A01 A1A1 PPWRPPWR PwrPwr Permanent Battery PlusPermanent Battery Plus  A01 A01

 A02 A02 BB11 VVFFSS00++ PPwwmm 11stst S Soolleennooiidd AA0022

 A03 A03 CC11 VVFFSS00–– SSnnss Not UsedNot Used

 A04 A04 DD11 VVFFSS11++ PPwwmm 22ndnd S Soolleennooiidd AA0044

 A05 A05 EE11 VVFFSS11–– SSnnss Not UsedNot Used
 A06 A06 FF11 VVFFSS22++ PPwwmm 33rdrd S Soolleennooiidd AA0066

 A07  A07  GG11 VVFFSS22–– SSnnss Not UsedNot Used

 A08 A08 HH11 VVFFSS33++ PPwwmm Not UsedNot Used

 A09 A09 JJ11 VVFFSS33–– SSnnss Not UsedNot Used

 A10 A10 KK11 DDOO00 SSttpp WWaarrnniinng  g  LLaammpp Not UsedNot Used

 A1 A111  A2 A2 ANI0ANI0 PtgPtg Not UsedNot Used

 A12 A12 BB22 DDIIGGIINN00 PPttpp AA1122

 A13 A13 CC22 DDIIGGIINN11 PPttpp AA1133

 A14 A14 DD22 DDIIGGIINN22 PPttpp Not UsedNot Used

 A15 A15 EE22 DDOO11 SSttpp FFoorrwwaarrd  d  SSoolleennooiidd AA1155

 A16 A16 FF22 DDOO22 SSttpp RReevveerrsse  e  SSoolleennooiidd AA1166

 A17  A17  GG22 DDIIGGIINN33 PPttpp Not UsedNot Used

 A18 A18 HH22 DDIIGGIINN44 PPttpp Not UsedNot Used

 A19 A19 JJ22 DDIIGGIINN55 PPttpp AA1199 A20 A20 KK22 DDOO33 SSttgg Not UsedNot Used

 A21 A21  A3 A3 GNDGND GndGnd Supply GroundSupply Ground A21A21

 A22 A22 BB33 SSSS00 SSnnss Not UsedNot Used

 A23 A23 CC33 SSSS00 GGnndd Not UsedNot Used

 A24 A24 DD33 SSSS11 SSnnss DDrruum  m  ssppeeeed  d  sseennssoorr++ AA2244

 A25 A25 EE33 SSSS11 GGnndd DDrruum  m  ssppeeeed  d  sseennssoor  r  –– AA2255

 A26 A26 FF33 SSSS22 SSnnss AA2266

 A27  A27  GG33 SSSS2 G2 Gnndd AA2277

 A28 A28 HH33 AANNII11 PPttgg CCoonnvveerrtteer  r  oouut  t  tteemmppeerraattuurree Not UsedNot Used

  

 A29 A29 JJ33 AANNII22 PPttgg Not UsedNot Used

 A30 A30 KK33 GGNNDD GGnndd SSiiggnnaal  l  GGrroouunndd AA3300

WWIIRREE PPIINN FFUUNNCC TTYYPPEE DDEESSCCRRIIPPTTIIOONN TTAAYYLLOOR  R  WWIIRRE  E  

B01B01 LL11 VVFFSS44++ HHbbrrggAA Not UsedNot Used

B02B02 MM11 AANNII44 SSnnss 55V  V  RReeffeerreenncce  e  vvoollttaagge  e  oouutt Not UsedNot Used

B03B03 NN11 VVFFSS55++ HHbbrrggBB Not UsedNot Used

B04B04 PP11 AANNII55 SSnnss Not UsedNot Used

B05B05 RR11 VVFFSS66++ PPwwmm Not UsedNot Used

B06B06 SS11 AANNII66 SSnnss Not UsedNot Used

B07B07 LL22 CCAANNLL CCoommmm CCAAN  N  LLoo BB0077

B08B08 MM22 CCAANNHH CCoommmm CCAAN  N  HHii BB0088

B09B09 NN22 RRXXDD CCoommmm RRSS22332  2  RRXXDD BB0099

B10B10 PP22 TTXXDD CCoommmm RRSS223322 TTXXDD BB1100
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B10B10 PP22 TTXXDD CCoommmm RRSS22332  2  TTXXDD BB1100

B11B11 RR22 SSSS33 SSnnss Not UsedNot Used

B12B12 SS22 SSPPWWRR PPwwrr SSwwiittcchheed  d  BBaatttteerry  y  PPlluuss BB1122

B13B13 LL33 DDIIGGIINN66 PPttpp Not UsedNot Used

B14B14 MM33 DDIIGGIINN77 PPttpp Not UsedNot Used

B15B15 NN33 DDIIGGIINN88 PPttpp Not UsedNot Used

B16B16 PP33 DDIIGGIINN99 PPttpp Not UsedNot Used

B17B17 RR33 AANNII33 PPttgg Not UsedNot Used

B18B18 SS33 SSGGNNDD GGnndd VVFFS  S  GGrroouunndd BB1188

  

APC Error Codes and DescriptionsAPC Error Codes and Descriptions

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

0000..5500 SS TThheerre  e  iis  s  a  a  pprroobblleemm
related to the internalrelated to the internal
RAM (in CPU).RAM (in CPU).

Controller reverts toController reverts to
a ”shut down” modea ”shut down” mode
and will force neutraland will force neutral
0.0.

Stop machine &Stop machine &
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Hardware relatedHardware related
fault – related to infault – related to in
the internal RAM.the internal RAM.

Contact Spicer Off– Contact Spicer Off– 
Highway and informHighway and inform
the fault code andthe fault code and
the time that is wasthe time that is was
active.active.

0000..5511 SS TThheerre  e  iis  s  a  a  pprroobblleemm
related to the systemrelated to the system

RAM (in CPU).RAM (in CPU).

Controller reverts toController reverts to
a ”shut down” modea ”shut down” mode

and will force neutraland will force neutral
0.0.

Stop machine &Stop machine &
Contact mainte-Contact mainte-

nance for trouble-nance for trouble-
shooting.shooting.

Hardware relatedHardware related
fault – related to infault – related to in

the system RAM.the system RAM.

Contact Spicer Off– Contact Spicer Off– 
Highway and informHighway and inform

the fault code andthe fault code and
the time that is wasthe time that is was
active.active.
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0000..5522 SS TThheerre  e  iis  s  a  a  pprroobblleemm
related to the systemrelated to the system
RAM.RAM.

Controller reverts toController reverts to
a ”shut down” modea ”shut down” mode
and will force neutraland will force neutral
0.0.

Stop machine &Stop machine &
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Hardware relatedHardware related
fault – related to infault – related to in
the system RAM.the system RAM.

Contact Spicer Off– Contact Spicer Off– 
Highway and informHighway and inform
the fault code andthe fault code and
the time that is wasthe time that is was
active.active.

0000..5533 SS TThheerre  e  iis  s  a  a  pprroobblleemm
related to the Flashrelated to the Flash
program memory.program memory.

Controller reverts toController reverts to
a ”shut down” modea ”shut down” mode
and will force neutraland will force neutral
0.0.

Stop machine &Stop machine &
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Hardware relatedHardware related
fault – related to infault – related to in
the flash programthe flash program
memory.memory.

Contact Spicer Off– Contact Spicer Off– 
Highway and informHighway and inform
the fault code andthe fault code and
the time that is wasthe time that is was
active.active.

3300..0044 SS PPoowweer  r  ssuupppplly  y  oouut  t  oof  f  
range range –> –> belowbelow

minimum.minimum.

Controller will saveController will save
all logged informa-all logged informa-

tion to flash, will pow-tion to flash, will pow-
erdown, and force allerdown, and force all
outputs off.outputs off.

Stop machine &Stop machine &
Contact mainte-Contact mainte-

nance for trouble-nance for trouble-
shooting.shooting.

Power supply to thePower supply to the
controller too low:controller too low:

 APC 12V supply  APC 12V supply ver-ver-
sion: < 9 Vsion: < 9 V

 APC 24V supply  APC 24V supply ver-ver-
sion: < 16V.sion: < 16V.

Check power supplyCheck power supply
cables to the control-cables to the control-

ler. Check alternator,ler. Check alternator,
check the connec-check the connec-
tion cables betweention cables between
the battery and thethe battery and the
alternator, check thealternator, check the
battery.battery.

3300..0055 AA PPoowweer  r  ssuupppplly  y  oouut  t  oof  f  
range –> aboverange –> above
maximum.maximum.

The controller willThe controller will
have reduced pro-have reduced pro-
portional controlportional control
accuracy due toaccuracy due to
reduced PWM dutyreduced PWM duty
cycle.cycle.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Power supply to thePower supply to the
controller too high:controller too high:

 APC 12V supply  APC 12V supply ver-ver-
sion: > 18 Vsion: > 18 V

 APC 24V supply  APC 24V supply ver-ver-
sion: > 32 V.sion: > 32 V.

Check power Check power supplysupply,,
check if a jump startcheck if a jump start
setup is still con-setup is still con-
nected.nected.

3311..0000 AA VVoollttaagge  e  ssuupppplly  y  ffoorr
the sensors : Vsensethe sensors : Vsense
(8V) is out of range(8V) is out of range

 –> below min –> below minimum.imum.

The controller willThe controller will
have reduced sensorhave reduced sensor
signals.signals.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Voltage supply forVoltage supply for
the sensors : Vsensethe sensors : Vsense
(8V) is below 7,2 V.(8V) is below 7,2 V.

Check power Check power supplysupply..
Check the controller.Check the controller.

3311..0011 AA VVoollttaagge  e  ssuupppplly  y  ffoorr
the sensors : Vsensethe sensors : Vsense
(8V) is out of range(8V) is out of range

 –> above maximum. –> above maximum.

The controller willThe controller will
have reduced sensorhave reduced sensor
signals.signals.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Voltage supply forVoltage supply for
the sensors : Vsensethe sensors : Vsense
(8V) is above 8,8 V.(8V) is above 8,8 V.

Check power Check power supplysupply..
Check the controller.Check the controller.

4400..0066 AA IInnvvaalliid  d  sshhiifft  t  lleevveerr
direction detected.direction detected.

The controller willThe controller will
force neutral.force neutral.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The controllerThe controller
receives from thereceives from the
shift lever a requestshift lever a request
to engage forwardto engage forward
and reverse at theand reverse at the
same time.same time.

Check the wiringCheck the wiring
between the control-between the control-
ler and the shift leverler and the shift lever
concerning the for-concerning the for-
ward and the reverseward and the reverse
signal.signal.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

4400..0088 BB SSeeaat  t  oorriieennttaattiioon  n  iinnppuutt
was changed whilewas changed while
the parking brakethe parking brake
was not active, or/ was not active, or/ 
and the shift leverand the shift lever
was not in neutral,was not in neutral,
or/and the machineor/and the machine
was not at was not at standstill.standstill.

The controller willThe controller will
force neutral.force neutral.

Stop the vehicle, putStop the vehicle, put
the shift lever in neu-the shift lever in neu-
tral and put the park-tral and put the park-
ing brake on until theing brake on until the
fault disappears.fault disappears.

Seat orientation inputSeat orientation input
was changed whilewas changed while
the parking brakethe parking brake
was not active, or/ was not active, or/ 
and the shift leverand the shift lever
was not in neutral,was not in neutral,
or/and the machineor/and the machine
was not at was not at standstill.standstill.

Check the seat ori-Check the seat ori-
entation switch orentation switch or
train the driver totrain the driver to
change the seat ori-change the seat ori-
entation according toentation according to
the correct proce-the correct proce-
dure.dure.

4411..0066 AA IInnvvaalliid  d  sshhiifft  t  lleevveerr

position detected.position detected.

The controller will notThe controller will not

allow range shifting,allow range shifting,
however driving ishowever driving is
still possible.still possible.

Contact mainte-Contact mainte-

nance for trouble-nance for trouble-
shooting.shooting.

The controllerThe controller

receives from thereceives from the
shift lever anshift lever an
unknown range shiftunknown range shift
patternpattern

Check the wiringCheck the wiring

between the control-between the control-
ler and the shift leverler and the shift lever
concerning the rangeconcerning the range
signalssignals
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pattern.pattern. signals.signals.

4422..0044 SS//AA TThhe e aaccttuuaal l  ttrraannssmmiiss--
sion ratio is too low.sion ratio is too low.

Controller will flagController will flag
the fault – this fault isthe fault – this fault is
indicating that one orindicating that one or
more clutches aremore clutches are
slipping.slipping.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The transmissionThe transmission
ratio measured byratio measured by
the controller is morethe controller is more
than 5% below thethan 5% below the
value of what isvalue of what is
should be.should be.

Check the transmis-Check the transmis-
sion, in order tosion, in order to
understand if andunderstand if and
which clutch is slip-which clutch is slip-
ping. ping. Check Check thethe
transmission ratiotransmission ratio
settings of the con-settings of the con-
troller.troller.

4422..0055 SS//AA TThhe e aaccttuuaal l  ttrraannssmmiiss--
sion ratio is too high.sion ratio is too high.

Controller will flagController will flag
the fault – this fault isthe fault – this fault is
indicating that one orindicating that one or
more clutches aremore clutches are

slipping.slipping.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The transmissionThe transmission
ratio measured byratio measured by
the controller is morethe controller is more
than 5% above thethan 5% above the

value of what isvalue of what isshould be.should be.

Check the transmis-Check the transmis-
sion, in order tosion, in order to
understand if andunderstand if and
which clutch is slip-which clutch is slip-

ping. ping. Check Check thethetransmission ratiotransmission ratio
settings of the con-settings of the con-
troller.troller.

4433..0033 AA TThhe  e  ttrraannssmmiissssiioonn
converter out tem-converter out tem-
perature sensor isperature sensor is
out of range.out of range.

Controller will flagController will flag
the fault.the fault.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The converter outThe converter out
temperature sensortemperature sensor
is not connected oris not connected or
shorted.shorted.

Check the wiringCheck the wiring
between the control-between the control-
ler and the converterler and the converter
out temperature sen-out temperature sen-
sor. sor. Check the Check the con-con-
verter out tempera-verter out tempera-
ture sensor.ture sensor.

4433..0077 AA TThhe  e  ttrraannssmmiissssiioonn
converter out tem-converter out tem-
perature sensor >perature sensor >
100100C.C.

Controller will flagController will flag
the fault – in order tothe fault – in order to
indicate indicate the dthe driver of river of 
the warning level.the warning level.

Take notice of theTake notice of the
fault, and try to bringfault, and try to bring
the converter tem-the converter tem-
perature to a lowerperature to a lower
level.level.

The controller mea-The controller mea-
sured a convertersured a converter
out temperatureout temperature
between 100between 100C andC and
the allowed limit.the allowed limit.

Check the converterCheck the converter
out temperature andout temperature and
the converter outthe converter out
temperature sensor.temperature sensor.

4433..0088 AA TThhe  e  ttrraannssmmiissssiioonn
converter converter out out tem-tem-
perature sensor >perature sensor >
125125C.C.

The controller is pro-The controller is pro-
tecting the transmis-tecting the transmis-
sion and does notsion and does not
allow that the con-allow that the con-
verter out tempera-verter out tempera-
ture exceeds its limit.ture exceeds its limit.
The controller willThe controller will
force the transmis-force the transmis-
sion to neutral, and if sion to neutral, and if 
engine is controlled,engine is controlled,
the engine will bethe engine will be
limited 50 % of itslimited 50 % of its
maximum speed.maximum speed.

Stop machine, selectStop machine, select
neutral and apply fullneutral and apply full
throttle (limited to 50throttle (limited to 50
%) in order to cool%) in order to cool
the transmission oilthe transmission oil
below 100below 100C (untilC (until
the fault 43.03 isthe fault 43.03 is
gone). Once the con-gone). Once the con-
verter out tempera-verter out tempera-
ture is below 100ture is below 100C,C,
continue driving thecontinue driving the
machine.machine.

The controller mea-The controller mea-
sured a convertersured a converter
out temperatureout temperature
above the allowedabove the allowed
limit.limit.

Check the converterCheck the converter
out temperature andout temperature and
the converter outthe converter out
temperature sensor.temperature sensor.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

4455..0066 BB IInnvvaalliid  d  ppaatttteerrn  n  ffoor  r  tthhee
reduced vehiclereduced vehicle
speed redundantspeed redundant
digital inputs (2digital inputs (2
inputs used).inputs used).

The controller willThe controller will
limit the vehiclelimit the vehicle
speed to the reducedspeed to the reduced
speed.speed.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Invalid pattern for theInvalid pattern for the
reduced vehiclereduced vehicle
speed redundantspeed redundant
digital inputs (2digital inputs (2
inputs used).inputs used).

Check the redundantCheck the redundant
reduced vehiclereduced vehicle
speed switches andspeed switches and
the wiring connectedthe wiring connected
from these switchesfrom these switches
to the APC.to the APC.

4466..0055 AA TThhe  e  ttrraannssmmiissssiioonn
has exceeded thehas exceeded the
maximum torquemaximum torque

during inching.during inching.

The controller willThe controller will
open or close theopen or close the
inching clutchinching clutch

depending of thedepending of the
GDE parameterGDE parameter
selection.selection.

Release the inchingRelease the inching
pedal and cycle thepedal and cycle the
shift lever via neutralshift lever via neutral

back in the selectedback in the selected
direction in order todirection in order to
get drive again.get drive again.

The transmissionThe transmission
has exceeded thehas exceeded the
maximum torquemaximum torque

during inching.during inching.

Release the inchingRelease the inching
pedal and cycle thepedal and cycle the
shift lever via neutralshift lever via neutral

back in the selectedback in the selected
direction.direction.https://www.forkliftpdfmanuals.com/
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4477..0066 BB IInnvvaalliid  d  ppaatttteerrn  n  ffoor  r  tthhee
inching mode digitalinching mode digital
inputs (2 inputsinputs (2 inputs
used).used).

The controller willThe controller will
select the mode ”noselect the mode ”no
inching allowed”.inching allowed”.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Invalid pattern for theInvalid pattern for the
inching mode digitalinching mode digital
inputs (2 inputsinputs (2 inputs
used).used).

Check the inchingCheck the inching
mode selectionmode selection
switch and the wiringswitch and the wiring
connected from thisconnected from this
switch to the APC.switch to the APC.

5500..0000 SS AAnnaalloog  g  iinnppuut  t  0  0  ((wwiirree
 A11 A11) related ) related fault :fault :
analog input isanalog input is
shorted to ground.shorted to ground.

Controller reverts toController reverts to
a ”limp home” mode.a ”limp home” mode.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input
 ANI0 is below  ANI0 is below 500500
ohm.ohm.

Check the wiringCheck the wiring
between the control-between the control-
ler and the pressureler and the pressure
feedback sensor.feedback sensor.
Check the pressureCheck the pressure
feedback sensor.feedback sensor.

5500..0011 SS AAnnaalloog  g  iinnppuut  t  0  0  ((wwiirree

 A11 A11) related ) related fault :fault :
analog input is notanalog input is not
connected.connected.

Controller reverts toController reverts to

a ”limp home” mode.a ”limp home” mode.

Contact mainte-Contact mainte-

nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input

 ANI0 exceeds 4000 ANI0 exceeds 4000
ohm.ohm.

Check the wiringCheck the wiring

between the control-between the control-
ler and the pressureler and the pressure
feedback sensor.feedback sensor.
Check the pressureCheck the pressure
feedback sensor.feedback sensor.

5511..0000 AA AAnnaalloog  g  iinnppuut  t  1  1  ((wwiirree
 A28) related  A28) related fault :fault :
analog input isanalog input is
shorted to ground.shorted to ground.

The controller willThe controller will
limit the limit the transmissiontransmission
temperature mea-temperature mea-
surement to the low-surement to the low-
est clipped value inest clipped value in
its settings, whichits settings, which
will result in a badwill result in a bad
temperature com-temperature com-
pensation.pensation.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input
 ANI1 is short ANI1 is shorted toed to
ground.ground.

Check the wiringCheck the wiring
between the control-between the control-
ler and the transmis-ler and the transmis-
sion sump tempera-sion sump tempera-
ture ture sensor. sensor. CheckCheck
the transmissionthe transmission
sump temperaturesump temperature
sensor.sensor.

5511..0011 AA AAnnaalloog  g  iinnppuut  t  1  1  ((wwiirree
 A28) related  A28) related fault :fault :

analog input is notanalog input is not
connected.connected.

The controller willThe controller will
limit the limit the transmissiontransmission

temperature mea-temperature mea-
surement to the high-surement to the high-
est clipped value inest clipped value in
its settings, whichits settings, which
will result in a badwill result in a bad
temperature com-temperature com-
pensation.pensation.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-

shooting.shooting.

The analog inputThe analog input
 ANI1 is not  ANI1 is not con-con-

nected.nected.

Check the wiringCheck the wiring
between the control-between the control-

ler and the transmis-ler and the transmis-
sion sump tempera-sion sump tempera-
ture ture sensor. sensor. CheckCheck
the transmissionthe transmission
sump temperaturesump temperature
sensor.sensor.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

5522..0000 BB AAnnaalloog  g  iinnppuut  t  2  2  ((wwiirree
 A29) relate A29) related fault :d fault :
analog input isanalog input is
shorted to ground.shorted to ground.

Controller will flagController will flag
the fault, and will usethe fault, and will use
the lowest clippedthe lowest clipped
value in its settings.value in its settings.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input
 ANI2 is shor ANI2 is shorted toted to
ground, or measuredground, or measured
input value is belowinput value is below
the minimum valuethe minimum value
(corresponding with(corresponding with
0 %).0 %).

Check the wiringCheck the wiring
between the control-between the control-
ler and the deviceler and the device
connected to thisconnected to this
analog analog input. input. CheckCheck
this device con-this device con-
nected. nected. Check if Check if thethe
calibration is donecalibration is done
correctly – recalibra-correctly – recalibra-
tion of this analogtion of this analog

input.input.

5522..0011 BB AAnnaalloog  g  iinnppuut  t  2  2  ((wwiirree
A29) relateA29) related fault :d fault :

Controller will flagController will flag
the fault and will usethe fault and will use

Contact mainte-Contact mainte-
nance for troublenance for trouble

The analog inputThe analog input
ANI2 is notANI2 is not concon

Check the wiringCheck the wiring
between the controlbetween the control
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 A29) relate A29) related fault :d fault :
analog input is notanalog input is not
connected.connected.

the fault, and will usethe fault, and will use
the lowest clippedthe lowest clipped
value in its settings.value in its settings.

nance for trouble-nance for trouble-
shooting.shooting.

 ANI2 is not  ANI2 is not con-con-
nected, or measurednected, or measured
input value is aboveinput value is above
the maximum valuethe maximum value
(corresponding with(corresponding with
100 %).100 %).

between the control-between the control-
ler and the deviceler and the device
connected to thisconnected to this
analog analog input. input. CheckCheck
this device con-this device con-
nected. nected. Check if Check if thethe
calibration is donecalibration is done
correctly – recalibra-correctly – recalibra-
tion of this analogtion of this analog
input.input.

5533..0000 BB AAnnaalloog  g  iinnppuut  t  3  3  ((wwiirree
B17) related fault :B17) related fault :
analog input isanalog input is
shorted to ground.shorted to ground.

Controller will flagController will flag
the fault, and will usethe fault, and will use
the lowest clippedthe lowest clipped
value in its settings.value in its settings.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input
 ANI3 is shor ANI3 is shorted toted to
ground, or measuredground, or measured
input value is belowinput value is below

the minimum valuethe minimum value(corresponding with(corresponding with
0 %).0 %).

Check the wiringCheck the wiring
between the control-between the control-
ler and the deviceler and the device
connected to thisconnected to this

analog analog input. input. CheckCheckthis device con-this device con-
nected. nected. Check if Check if thethe
calibration is donecalibration is done
correctly – recalibra-correctly – recalibra-
tion of this analogtion of this analog
input.input.

5533..0011 BB AAnnaalloog  g  iinnppuut  t  3  3  ((wwiirree
B17) related fault :B17) related fault :
analog input is notanalog input is not
connected.connected.

Controller will flagController will flag
the fault, and will usethe fault, and will use
the lowest clippedthe lowest clipped
value in its settings.value in its settings.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input
 ANI3 is not  ANI3 is not con-con-
nected, or measurednected, or measured
input value is aboveinput value is above
the maximum valuethe maximum value
(corresponding with(corresponding with
100 %).100 %).

Check the wiringCheck the wiring
between the control-between the control-
ler and the deviceler and the device
connected to thisconnected to this
analog analog input. input. CheckCheck
this device con-this device con-
nected. nected. Check if Check if thethe
calibration is donecalibration is done
correctly – recalibra-correctly – recalibra-
tion of this analogtion of this analog
input.input.

5544..0000 AA AAnnaalloog  g  iinnppuut  t  4  4  ((wwiirree
B02) related fault :B02) related fault :
analog input isanalog input is
shorted to ground.shorted to ground.

Controller will flagController will flag
the fault. The control-the fault. The control-
ler uses the analogler uses the analog
input Ainput ANI4 to NI4 to have have aa
reference powerreference power
supply for the analogsupply for the analog
inputs ANI2, ANI3,inputs ANI2, ANI3,

 ANI5 and A ANI5 and ANI6.NI6.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The reference powerThe reference power
supply (4.5 V ref.) forsupply (4.5 V ref.) for
the analog inputsthe analog inputs

 ANI2, A ANI2, ANI3, ANINI3, ANI5 &5 &
 ANI6 is bel ANI6 is below 4 Vow 4 V

Check the refenceCheck the refence
power supply of thepower supply of the
analog inputs ANI2,analog inputs ANI2,

 ANI3, AN ANI3, ANI5 andI5 and
 ANI6. ANI6.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

5544..0011 AA AAnnaalloog  g  iinnppuut  t  4  4  ((wwiirree
B02) related fault :B02) related fault :
analog input is notanalog input is not
connected.connected.

Controller will flagController will flag
the fthe fault. ault. The conThe con--
troller uses the ana-troller uses the ana-
log input ANI4 tolog input ANI4 to
have have a a referencereference
power supply for thepower supply for the
analog inputs ANI2,analog inputs ANI2,

 ANI3, ANI ANI3, ANI5 and5 and
 ANI6. ANI6.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The reference powerThe reference power
supply (4.5 V ref.) forsupply (4.5 V ref.) for
the analog inputsthe analog inputs

 ANI2, A ANI2, ANI3, ANINI3, ANI5 &5 &
 ANI6 is above 4. ANI6 is above 4.9595
VV..

Check the refenceCheck the refence
power supply of thepower supply of the
analog inputs ANI2,analog inputs ANI2,

 ANI3, ANI ANI3, ANI5 and5 and
 ANI6. ANI6.

5555..0000 BB AAnnaalloog  g  iinnppuut  t  5  5  ((wwiirree
B04) related fault :B04) related fault :
analog input isanalog input is
shorted to groundshorted to ground

Controller will flagController will flag
the fault, and will usethe fault, and will use
the lowest clippedthe lowest clipped
value in its settingsvalue in its settings

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input
 ANI5 is short ANI5 is shorted toed to
ground, or measuredground, or measured
input value is belowinput value is below

Check the wiringCheck the wiring
between the control-between the control-
ler and the deviceler and the device
connected to thisconnected to this
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shorted to ground.shorted to ground. value in its settings.value in its settings. input value is belowinput value is below
the minimum valuethe minimum value
(corresponding with(corresponding with
0 %).0 %).

connected to thisconnected to this
analog analog input. input. CheckCheck
this device con-this device con-
nected. nected. Check if Check if thethe
calibration is donecalibration is done
correctly – recalibra-correctly – recalibra-
tion of this analogtion of this analog
input.input.

5555..0011 BB AAnnaalloog  g  iinnppuut  t  5  5  ((wwiirree
B04) related fault :B04) related fault :
analog input is notanalog input is not
connected.connected.

Controller will flagController will flag
the fault, and will usethe fault, and will use
the lowest clippedthe lowest clipped
value in its settings.value in its settings.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input
 ANI5 is not  ANI5 is not con-con-
nected, or measurednected, or measured
input value is aboveinput value is above
the maximum valuethe maximum value
(corresponding with(corresponding with

100 %).100 %).

Check the wiringCheck the wiring
between the control-between the control-
ler and the deviceler and the device
connected to thisconnected to this
analog analog input. input. CheckCheck
this device con-this device con-

nected. nected. Check if Check if thethecalibration is donecalibration is done
correctly – recalibra-correctly – recalibra-
tion of this analogtion of this analog
input.input.

5566..0000 BB AAnnaalloog  g  iinnppuut  t  6  6  ((wwiirree
B06) related fault :B06) related fault :
analog input isanalog input is
shorted to ground.shorted to ground.

Controller will flagController will flag
the fault, and will usethe fault, and will use
the lowest clippedthe lowest clipped
value in its settings.value in its settings.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input
 ANI6 is short ANI6 is shorted toed to
ground, or measuredground, or measured
input value is belowinput value is below
the minimum valuethe minimum value
(corresponding with(corresponding with
0 %).0 %).

Check the wiringCheck the wiring
between the control-between the control-
ler and the deviceler and the device
connected to thisconnected to this
analog analog input. input. CheckCheck
this device con-this device con-
nected. nected. Check if Check if thethe
calibration is donecalibration is done
correctly – recalibra-correctly – recalibra-
tion of this analogtion of this analog
input.input.

5566..0011 BB AAnnaalloog  g  iinnppuut  t  6  6  ((wwiirree
B06) related fault :B06) related fault :
analog input is notanalog input is not
connected.connected.

Controller will flagController will flag
the fault, and will usethe fault, and will use
the lowest clippedthe lowest clipped
value in its settings.value in its settings.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

The analog inputThe analog input
 ANI6 is not  ANI6 is not con-con-
nected, or measurednected, or measured
input value is aboveinput value is above
the maximum valuethe maximum value
(corresponding with(corresponding with
100 %).100 %).

Check the wiringCheck the wiring
between the control-between the control-
ler and the deviceler and the device
connected to thisconnected to this
analog analog input. input. CheckCheck
this device con-this device con-
nected. nected. Check if Check if thethe
calibration is donecalibration is done
correctly – recalibra-correctly – recalibra-
tion of this analogtion of this analog
input.input.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

6600..0000 SS//AA SSppeeeed d  cchhaannnneel  l  00
(wire A22) related(wire A22) related
fault : speed channelfault : speed channel
is shorted to ground.is shorted to ground.

When only 1 speedWhen only 1 speed
channel has a fail-channel has a fail-
ure, and which is noture, and which is not
the engine speedthe engine speed
channel, the control-channel, the control-
ler will calculate whatler will calculate what
the missing speedthe missing speed
should bshould be. e. If seIf severalveral
speed channelsspeed channels
have a failure, of thehave a failure, of the

engine speed chan-engine speed chan-
nel has a failure, thenel has a failure, the
controller reverts to acontroller reverts to a
”limp home” mode”limp home” mode

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channelSpeed channel
SPC0 is shorted toSPC0 is shorted to
ground.ground.

Check the wiringCheck the wiring
between the control-between the control-
ler and the speedler and the speed
sensor connected tosensor connected to
speed channel 0.speed channel 0.
Check the speedCheck the speed
sensor connected tosensor connected to
speed channel 0.speed channel 0.

https://www.forkliftpdfmanuals.com/



9C-259C-25TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)

limp home  mode.limp home  mode.

6600..0011 SS//AA SSppeeeed d  cchhaannnneel  l  00
(wire A22) related(wire A22) related
fault : speed channelfault : speed channel
is not connected.is not connected.

When only 1 speedWhen only 1 speed
channel has a fail-channel has a fail-
ure, and which is noture, and which is not
the engine speedthe engine speed
channel, the control-channel, the control-
ler will calculate whatler will calculate what
the missing speedthe missing speed
should bshould be. e. If seIf severalveral
speed channelsspeed channels
have a failure, of thehave a failure, of the
engine speed chan-engine speed chan-
nel has a failure, thenel has a failure, the
controller reverts to acontroller reverts to a
”limp home” mode.”limp home” mode.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channelSpeed channel
SPC0 is not con-SPC0 is not con-
nected.nected.

Check the wiringCheck the wiring
between the control-between the control-
ler and the speedler and the speed
sensor connected tosensor connected to
speed channel 0.speed channel 0.
Check the speedCheck the speed
sensor connected tosensor connected to
speed channel 0.speed channel 0.

6600..0033 SS//AA SSppeeeed cd  chhaannnneel  0l  0,,
Invalid signal.Invalid signal.

When a speed chan-When a speed chan-
nel has a failure, thenel has a failure, the
controller will flag thecontroller will flag the
appropriaappropriate te error. If error. If 
the engine speedthe engine speed
channel has a fail-channel has a fail-
ure, the controllerure, the controller
reverts to a ”limpreverts to a ”limp
home” mode.home” mode.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channel is notSpeed channel is not
measuring.measuring.

Check the speedCheck the speed
sensor installation.sensor installation.

6611..0000 SS//AA SSppeeeed d  cchhaannnneel  l  11
(wire A24) related(wire A24) related
fault : speed channelfault : speed channel
is shorted to ground.is shorted to ground.

When only 1 speedWhen only 1 speed
channel has a fail-channel has a fail-
ure, and which is noture, and which is not
the engine speedthe engine speed
channel, the control-channel, the control-
ler will calculate whatler will calculate what
the missing speedthe missing speed

should bshould be. e. If seIf severalveral
speed channelsspeed channels
have a failure, of thehave a failure, of the
engine speed chan-engine speed chan-
nel has a failure, thenel has a failure, the
controller reverts to acontroller reverts to a
”limp home” mode.”limp home” mode.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channelSpeed channel
SPC1 is shorted toSPC1 is shorted to
ground.ground.

Check the wiringCheck the wiring
between the control-between the control-
ler and the speedler and the speed
sensor connected tosensor connected to
speed channel 1.speed channel 1.
Check the speedCheck the speed
sensor connected tosensor connected to

speed channel 1.speed channel 1.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

6611..0011 SS//AA SSppeeeed d  cchhaannnneel  l  11
(wire A24) related(wire A24) related
fault : speed channelfault : speed channel
is not connected.is not connected.

When only 1 speedWhen only 1 speed
channel has a fail-channel has a fail-
ure, and which is noture, and which is not
the engine speedthe engine speed
channel, the control-channel, the control-
ler will calculate whatler will calculate what
the missing speedthe missing speed
should beshould be. . If severIf severalal
speed channelsspeed channels
have a failure, of thehave a failure, of the

engine speed chan-engine speed chan-
nel has a failure, thenel has a failure, the
controller reverts to acontroller reverts to a
”limp home” mode”limp home” mode

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channelSpeed channel
SPC1 is not con-SPC1 is not con-
nected.nected.

Check the wiringCheck the wiring
between the control-between the control-
ler and the speedler and the speed
sensor connected tosensor connected to
speed channel 1.speed channel 1.
Check the speedCheck the speed
sensor connected tosensor connected to
speed channel 1.speed channel 1.
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limp home  mode.limp home  mode.

6611..0033 SS//AA SSppeeeed cd  chhaannnneel  1l  1,,
Invalid signal.Invalid signal.

When a speed chan-When a speed chan-
nel has a failure, thenel has a failure, the
controller will flag thecontroller will flag the
appropriappropriate ate error. error. If If 
the engine speedthe engine speed
channel has a fail-channel has a fail-
ure, the controllerure, the controller
reverts to a ”limpreverts to a ”limp
home” mode.home” mode.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channel is notSpeed channel is not
measuring.measuring.

Check the speedCheck the speed
sensor installation.sensor installation.

6622..0000 SS//AA SSppeeeed d  cchhaannnneel  l  22
(wire A26) related(wire A26) related
fault : speed channelfault : speed channel

is shorted to ground.is shorted to ground.

When only 1 speedWhen only 1 speed
channel has a fail-channel has a fail-
ure, and which is noture, and which is not

the engine speedthe engine speedchannel, the control-channel, the control-
ler will calculate whatler will calculate what
the missing speedthe missing speed
should beshould be. . If severIf severalal
speed channelsspeed channels
have a failure, of thehave a failure, of the
engine speed chan-engine speed chan-
nel has a failure, thenel has a failure, the
controller.controller.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channelSpeed channel
SPC2 is shorted toSPC2 is shorted to
ground.ground.

Check the wiringCheck the wiring
between the control-between the control-
ler and the speedler and the speed

sensor connected tosensor connected tospeed channel 2.speed channel 2.
Check the speedCheck the speed
sensor connected tosensor connected to
speed channel 2.speed channel 2.

6622..0011 SS//AA SSppeeeed d  cchhaannnneel  l  22
(wire A26) related(wire A26) related
fault : speed channelfault : speed channel
is not connected.is not connected.

When only 1 speedWhen only 1 speed
channel has a fail-channel has a fail-
ure, and which is noture, and which is not
the engine speedthe engine speed
channel, the control-channel, the control-
ler will calculate whatler will calculate what
the missing speedthe missing speed
should beshould be. . If severIf severalal

speed channelsspeed channels
have a failure, of thehave a failure, of the
engine speed chan-engine speed chan-
nel has a failure, thenel has a failure, the
controller reverts to acontroller reverts to a
”limp home” mode.”limp home” mode.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channelSpeed channel
SPC2 is not con-SPC2 is not con-
nected.nected.

Check the wiringCheck the wiring
between the control-between the control-
ler and the speedler and the speed
sensor connected tosensor connected to
speed channel 2.speed channel 2.
Check the speedCheck the speed
sensor connected tosensor connected to
speed channel 2.speed channel 2.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

6622..0033 SS//AA SSppeeeed cd  chhaannnneel  2l  2,,
Invalid signal.Invalid signal.

When a speed chan-When a speed chan-
nel has a failure, thenel has a failure, the
controller will flag thecontroller will flag the
appropriaappropriate te error. If error. If 
the engine speedthe engine speed
channel has a fail-channel has a fail-
ure, the controllerure, the controller
reverts to a ”limpreverts to a ”limp
home” mode.home” mode.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channel is notSpeed channel is not
measuring.measuring.

Check the speedCheck the speed
sensor installation.sensor installation.

6633..0000 SS//AA SSppeeeed d  cchhaannnneel  l  33
(wire B11) related(wire B11) related
fault : speed channelfault : speed channel

When only 1 speedWhen only 1 speed
channel has a fail-channel has a fail-
ure, and which is noture, and which is not

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channelSpeed channel
SPC3 is shorted toSPC3 is shorted to
ground.ground.

Check the wiringCheck the wiring
between the control-between the control-
ler and the speedler and the speed
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is shorted to ground.is shorted to ground. the engine speedthe engine speed
channel, the control-channel, the control-
ler will calculate whatler will calculate what
the missing speedthe missing speed
should bshould be. e. If seIf severalveral
speed channelsspeed channels
have a failure, of thehave a failure, of the
engine speed chan-engine speed chan-
nel has a failure, thenel has a failure, the
controller reverts to acontroller reverts to a
”limp home” mode.”limp home” mode.

sensor connected tosensor connected to
speed channel 3.speed channel 3.
Check the speedCheck the speed
sensor connected tosensor connected to
speed channel 3.speed channel 3.

6633..0011 SS//AA SSppeeeed d  cchhaannnneel  l  33
(wire B11) related(wire B11) related
fault : speed channelfault : speed channel

is not connected.is not connected.

When only 1 speedWhen only 1 speed
channel has a fail-channel has a fail-
ure, and which is noture, and which is not

the engine speedthe engine speedchannel, the control-channel, the control-
ler will calculate whatler will calculate what
the missing speedthe missing speed
should bshould be. e. If seIf severalveral
speed channelsspeed channels
have a failure, of thehave a failure, of the
engine speed chan-engine speed chan-
nel has a failure, thenel has a failure, the
controller reverts to acontroller reverts to a
”limp home” mode.”limp home” mode.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channelSpeed channel
SPC3 is not con-SPC3 is not con-
nected.nected.

Check the wiringCheck the wiring
between the control-between the control-
ler and the speedler and the speed

sensor connected tosensor connected tospeed channel 3.speed channel 3.
Check the speedCheck the speed
sensor connected tosensor connected to
speed channel 3.speed channel 3.

6633..0033 SS//AA SSppeeeed cd  chhaannnneel  3l  3,,
Invalid signal.Invalid signal.

When a speed chan-When a speed chan-
nel has a failure, thenel has a failure, the
controller will flag thecontroller will flag the
appropriaappropriate te error. If error. If 
the engine speedthe engine speed
channel has a fail-channel has a fail-
ure, the controllerure, the controller
reverts to a ”limpreverts to a ”limp
home” mode.home” mode.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Speed channel is notSpeed channel is not
measuring.measuring.

Check the speedCheck the speed
sensor installation.sensor installation.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7700..0000 SS//AA OOuuttppuut  t  0 0 ((wwiirrees s AA0022
& A03) related fault:& A03) related fault:

 – wires A02 &  – wires A02 & A03A03
configured as analogconfigured as analog
output:output:
output wires areoutput wires are
shorted to eachshorted to each
other, or the senseother, or the sense
line is shorted to bat-line is shorted to bat-
tery +, or the plustery +, or the plus

line is shorted toline is shorted to
ground.ground.

 – wire A02 conf – wire A02 config-ig-
d di it l td di it l t

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be
t kt k

”limp home” mode:”limp home” mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.”shooting.”

 – wires A02 &  – wires A02 & A03A03
configured as analogconfigured as analog
output:output:
output wires areoutput wires are
shorted to eachshorted to each
otherother, or , or the sensethe sense
line is shorted to bat-line is shorted to bat-
tery +, or the plustery +, or the plus
line is shorted toline is shorted to
ground.– wire A02ground.– wire A02

configured as digitalconfigured as digital
output: the output isoutput: the output is
shorted to ground.shorted to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 0,Selector solenoid 0,
Check the VFS/ Check the VFS/ 
selector solenoid 0.selector solenoid 0.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the

i i b t thi i b t th
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ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted
to ground.to ground.

taken.taken. wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

7700..0011 SS//AA OOuuttppuut  t  0 0 ((wwiirrees s AA0022
& A03) related fault:& A03) related fault:

 – wires A02 &  – wires A02 & A03A03
configured as analogconfigured as analog
output:output:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire A02 conf – wire A02 config-ig-
ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted
to to battery +battery +, or t, or thehe
output is not con-output is not con-
nected.nected.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

”limp home” mode:”limp home” mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A02 &  – wires A02 & A03A03
configured as analogconfigured as analog
output:output:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire A02 con – wire A02 config-fig-
ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted
to battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 0,Selector solenoid 0,
Check the VFS/ Check the VFS/ 
selector solenoid 0.selector solenoid 0.
If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7700..0022 SS//AA OOuuttppuut  t  0 0 ((wwiirrees s AA0022
& A03) related fault:& A03) related fault:

 – wires A02 &  – wires A02 & A03A03
configured as analogconfigured as analog
output:output:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” modehome” mode

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

”limp home” mode:”limp home” mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A02 &  – wires A02 & A03A03
configured as analogconfigured as analog
output:output:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 0,Selector solenoid 0,
Check the VFS/ Check the VFS/ 
selector solenoid 0.selector solenoid 0.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7700..0033 SS//AA OOuuttppuut  t  0 0 ((wwiirrees As A0022
& A03) related fault:& A03) related fault:

 – wires A02 &  – wires A02 & A03A03
configured as analogconfigured as analog
output:output:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be
t kt k

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A02 &  – wires A02 & A03A03
configured as analogconfigured as analog
output:output:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 0,Selector solenoid 0,
Check the VFS/ Check the VFS/ 
selector solenoid 0.selector solenoid 0.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the

i i b t thi i b t th
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taken.taken. wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7711..0000 SS//AA OOuuttppuut  t  1 1 ((wwiirrees As A0044
& A05) related fault:& A05) related fault:

 – wires A04 &  – wires A04 & A05A05
configured as analogconfigured as analog
output:output:
output wires areoutput wires are
shorted to eachshorted to each
otherother, or , or the sensethe sense
line is shorted to bat-line is shorted to bat-
tery +, or the plustery +, or the plus
line is shorted toline is shorted to
ground.ground.

 – wire A04 con – wire A04 config-fig-
ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted
to ground.to ground.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A04 &  – wires A04 & A05A05
configured as analogconfigured as analog
output:output:
output wires areoutput wires are
shorted to eachshorted to each
other, or the senseother, or the sense
line is shorted to bat-line is shorted to bat-
tery +, or the plustery +, or the plus
line is shorted toline is shorted to
ground.ground.

 – wire A04 co – wire A04 config-nfig-
ured as digital out-ured as digital out-
put: the output isput: the output is
shorted to ground.shorted to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid: solenoid: Check Check thethe
wiring between thewiring between the
controller and thecontroller and the
VFS/SelectVFS/Selector or sole-sole-
noid 1, Check thenoid 1, Check the
VFS/selector sole-VFS/selector sole-
noid 1.noid 1.
If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7711..0011 SS//AA OOuuttppuut  t  1 1 ((wwiirrees As A0044
& A05) related fault:& A05) related fault:

 – wires A04 &  – wires A04 & A05A05
configured as analogconfigured as analog
output:output:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire A04 con – wire A04 config-fig-
ured as digital out-ured as digital out-

put:put:
the output is shortedthe output is shorted
to battery +, or theto battery +, or the
output is not con-output is not con-
nected.nected.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A04 &  – wires A04 & A05A05
configured as analogconfigured as analog
output:output:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire A04 co – wire A04 config-nfig-
ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted

to battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 1,Selector solenoid 1,
Check the VFS/ Check the VFS/ 
selector solenoid 1.selector solenoid 1.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7711..0022 SS//AA OOuuttppuut  t  1 1 ((wwiirrees s AA0044
& A05) related fault:& A05) related fault:

 – wires A04 &  – wires A04 & A05A05
configured as analogconfigured as analog
output:output:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

kk

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A04 &  – wires A04 & A05A05
configured as analogconfigured as analog
output:output:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 1,Selector solenoid 1,
Check the VFS/ Check the VFS/ 
selector solenoid 1.selector solenoid 1.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the

i i b hi i b h
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taken.taken. wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7711..0033 SS//AA OOuuttppuut  t  1 1 ((wwiirrees s AA0044
& A05) related fault:& A05) related fault:

 – wires A04 &  – wires A04 & A05A05
configured as analogconfigured as analog
output:output:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the the incorrect incorrect imped-imped-
ance.ance.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controllerwill flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A04 &  – wires A04 & A05A05
configured as analogconfigured as analog
output:output:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 1,Selector solenoid 1,
Check the VFS/ Check the VFS/ 
selector solenoid 1.selector solenoid 1.

If the output is con-If the output is con-nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7722..0000 SS//AA OOuuttppuut  t  2 2 ((wwiirrees s AA0066
& A07) related fault:& A07) related fault:

 – wires A06 &  – wires A06 & A07A07
configured as analogconfigured as analog
output:output:
output wires areoutput wires are
shorted to eachshorted to each
other, or the senseother, or the sense
line is shorted to bat-line is shorted to bat-
tery +, or the plustery +, or the plus
line is shorted toline is shorted to

ground.ground.
 – wire A06 conf – wire A06 config-ig-
ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted
to ground.to ground.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A06 &  – wires A06 & A07A07
configured as analogconfigured as analog
output:output:
output wires areoutput wires are
shorted to eachshorted to each
otherother, or , or the sensethe sense
line is shorted to bat-line is shorted to bat-
tery +, or the plustery +, or the plus
line is shorted toline is shorted to
ground.ground.

 – wire A06 con – wire A06 config-fig-

ured as digital out-ured as digital out-
put: the output isput: the output is
shorted to ground.shorted to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 2,Selector solenoid 2,
Check the VFS/ Check the VFS/ 
selector solenoid 2.selector solenoid 2.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7722..0011 SS//AA OOuuttppuut  t  2 2 ((wwiirrees As A0066
& A07) related fault:& A07) related fault:

 – wires A06 &  – wires A06 & A07A07
configured as analogconfigured as analog
output:output:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire A06 con – wire A06 config-fig-

ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A06 &  – wires A06 & A07A07
configured as analogconfigured as analog
output:output:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire A06 co – wire A06 config-nfig-
ured as digital out-ured as digital out-
put:put:

the output is shortedthe output is shorted
to battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 2,Selector solenoid 2,
Check the VFS/ Check the VFS/ 
selector solenoid 2.selector solenoid 2.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
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to to battery +, battery +, or theor the
output is not con-output is not con-
nected.nected.

taken.taken. wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7722..0022 SS//AA OOuuttppuut  t  2 2 ((wwiirrees As A0066
& A07) related fault:& A07) related fault:

 – wires A06 &  – wires A06 & A07A07
configured as analogconfigured as analog
output:output:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controllerwill flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A06 &  – wires A06 & A07A07
configured as analogconfigured as analog
output:output:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 2,Selector solenoid 2,
Check the VFS/ Check the VFS/ 
selector solenoid 2.selector solenoid 2.

If the output is con-If the output is con-nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7722..0033 SS//AA OOuuttppuut  t  2 2 ((wwiirrees As A0066
& A07) related fault:& A07) related fault:

 – wires A06 &  – wires A06 & A07A07
configured as analogconfigured as analog
output:output:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A06 &  – wires A06 & A07A07
configured as analogconfigured as analog
output:output:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the the incorrect incorrect imped-imped-
ance.ance.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 2,Selector solenoid 2,
Check the VFS/ Check the VFS/ 
selector solenoid 2.selector solenoid 2.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7733..0000 SS//AA OOuuttppuut  t  3 3 ((wwiirrees s AA0088
& A09) related fault:& A09) related fault:

 – wires A08 &  – wires A08 & A09A09
configured as analogconfigured as analog
output:output:
output wires areoutput wires are
shorted to eachshorted to each
other, or the senseother, or the sense
line is shorted to bat-line is shorted to bat-
tery +, or the plustery +, or the plus

line is shorted toline is shorted to
ground.ground.

 – wire A08 conf – wire A08 config-ig-

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A08 &  – wires A08 & A09A09
configured as analogconfigured as analog
output:output:
output wires areoutput wires are
shorted to eachshorted to each
otherother, or , or the sensethe sense
line is shorted to bat-line is shorted to bat-
tery +, or the plustery +, or the plus
line is shorted toline is shorted to
ground.ground.

 – wire A08 con – wire A08 config-fig-
ured as digital out-ured as digital out-
put: the output isput: the output is

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 3,Selector solenoid 3,
Check the VFS/ Check the VFS/ 
selector solenoid 3.selector solenoid 3.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
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gg
ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted
to ground.to ground.

taken.taken. shorted to ground.shorted to ground. wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

7733..0011 SS//AA OOuuttppuut  t  3 3 ((wwiirrees s AA0088
& A09) related fault:& A09) related fault:

 – wires A08 &  – wires A08 & A09A09
configured as analogconfigured as analog
output:output:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire A08 conf – wire A08 config-ig-

ured as digital out-ured as digital out-put:put:
the output is shortedthe output is shorted
to to battery +battery +, or t, or thehe
output is not con-output is not con-
nected.nected.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controllerwill flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A08 &  – wires A08 & A09A09
configured as analogconfigured as analog
output:output:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire A08 con – wire A08 config-fig-
ured as digital out-ured as digital out-
put:put:

the output is shortedthe output is shortedto battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 3,Selector solenoid 3,
Check the VFS/ Check the VFS/ 
selector solenoid 3.selector solenoid 3.

If the output is con-If the output is con-nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7733..0022 SS//AA OOuuttppuut  t  3 3 ((wwiirrees s AA0088
& A09) related fault:& A09) related fault:

 – wires A08 &  – wires A08 & A09A09
configured as analogconfigured as analog
output:output:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A08 &  – wires A08 & A09A09
configured as analogconfigured as analog
output:output:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 3,Selector solenoid 3,
Check the VFS/ Check the VFS/ 
selector solenoid 3.selector solenoid 3.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7733..0033 SS//AA OOuuttppuut  t  3 3 ((wwiirrees As A0088
& A09) related fault:& A09) related fault:

 – wires A08 &  – wires A08 & A09A09
configured as analogconfigured as analog
output:output:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wires A08 &  – wires A08 & A09A09
configured as analogconfigured as analog
output:output:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the VFS/ ler and the VFS/ 
Selector solenoid 3,Selector solenoid 3,
Check the VFS/ Check the VFS/ 
selector solenoid 3.selector solenoid 3.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
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taken.taken. wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7744..0000 SS//AA OOuuttppuut  4 t  4 ((wwiirre Be B0011))
related fault:related fault:

 – wire B01 con – wire B01 config-fig-
ured as analog/digi-ured as analog/digi-
tal output:tal output:
output wire isoutput wire is
shorted to ground.shorted to ground.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controllerwill flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B01 co – wire B01 config-nfig-
ured as analog/digi-ured as analog/digi-
tal output:tal output:
output wire isoutput wire is
shorted to ground.shorted to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 4, Checksolenoid 4, Check
the selector solenoidthe selector solenoid
4.4.

If the output is con-If the output is con-nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7744..0011 SS//AA OOuuttppuut  4 t  4 ((wwiirre Be B0011))
related fault:related fault:

 – wire B01 con – wire B01 config-fig-
ured as analog out-ured as analog out-
put:put:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire B01 con – wire B01 config-fig-
ured as digital out-ured as digital out-

put:put:
the output is shortedthe output is shorted
to battery +, or theto battery +, or the
output is not con-output is not con-
nected.nected.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B01 co – wire B01 config-nfig-
ured as analog out-ured as analog out-
put:put:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire B01 co – wire B01 config-nfig-
ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted

to battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 4, Checksolenoid 4, Check
the selector solenoidthe selector solenoid
4.4.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7744..0022 SS//AA OOuuttppuut  t  4 (4 (wwiirre Be B0011))
related fault:related fault:

 – wire B01 conf – wire B01 config-ig-
ured as analog out-ured as analog out-
put:put:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B01 con – wire B01 config-fig-
ured as analog out-ured as analog out-
put:put:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 4, Checksolenoid 4, Check
the selector solenoidthe selector solenoid
4.4.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
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taken.taken. wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7744..0033 SS//AA OOuuttppuut  t  4 (4 (wwiirre Be B0011))
related fault:related fault:

 – wire B01 conf – wire B01 config-ig-
ured as analog out-ured as analog out-
put:put:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controllerwill flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B01 con – wire B01 config-fig-
ured as analog out-ured as analog out-
put:put:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid: Check thesolenoid: Check the
wiring between thewiring between the
controller and thecontroller and the
Selector solenoid 4,Selector solenoid 4,
Check the selectorCheck the selector
solenoid 4.solenoid 4.
If the output is con-If the output is con-

nected to an othernected to an otherdevice: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

7755..0000 SS//AA OOuuttppuut  t  5 (5 (wwiirre Be B0033))
related fault:related fault:

 – wire B03 conf – wire B03 config-ig-
ured as analog/digi-ured as analog/digi-
tal output:tal output:
output wire isoutput wire is
shorted to ground.shorted to ground.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but

no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B03 con – wire B03 config-fig-
ured as analog/digi-ured as analog/digi-
tal output:tal output:
output wire isoutput wire is
shorted to ground.shorted to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 5, Checksolenoid 5, Check
the selector solenoidthe selector solenoid
5.5.
If the output is con-If the output is con-
nected to an othernected to an other

device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7755..0011 SS//AA OOuuttppuut  5 t  5 ((wwiirre Be B0033))
related fault:related fault:

 – wire B03 con – wire B03 config-fig-
ured as analog out-ured as analog out-
put:put:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire B03 con – wire B03 config-fig-

ured as digital out-ured as digital out-
put:put:
the output is shortedthe output is shorted

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B03 co – wire B03 config-nfig-
ured as analog out-ured as analog out-
put:put:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire B03 co – wire B03 config-nfig-
ured as digital out-ured as digital out-
put:put:

the output is shortedthe output is shorted
to battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid: Check thesolenoid: Check the
wiring between thewiring between the
controller and thecontroller and the
Selector solenoid 4,Selector solenoid 4,
Check the selectorCheck the selector
solenoid 4.solenoid 4.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
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e ou pu s s o ede ou pu s s o ed
to battery +, or theto battery +, or the
output is not con-output is not con-
nected.nected.

o ac o s beo ac o s be
taken.taken.

g be ee eg be ee e
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

7755..0022 SS//AA OOuuttppuut  5 t  5 ((wwiirre Be B0033))
related fault:related fault:

 – wire B03 con – wire B03 config-fig-
ured as analog out-ured as analog out-
put:put:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, butno actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B03 co – wire B03 config-nfig-
ured as analog out-ured as analog out-
put:put:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid: Check thesolenoid: Check the
wiring between thewiring between the
controller and thecontroller and the
Selector solenoid 4,Selector solenoid 4,
Check the selectorCheck the selector
solenoid 4.solenoid 4.
If the output is con-If the output is con-
nected to an othernected to an other

device: Check thedevice: Check thewiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

7755..0033 SS//AA OOuuttppuut  5 t  5 ((wwiirre Be B0033))
related fault:related fault:

 – wire B03 con – wire B03 config-fig-
ured as analog out-ured as analog out-
put:put:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B03 co – wire B03 config-nfig-
ured as analog out-ured as analog out-
put: the output cur-put: the output cur-
rent is out of range,rent is out of range,
occurs when theoccurs when the
load has the incor-load has the incor-
rect impedance.rect impedance.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid: Check thesolenoid: Check the
wiring between thewiring between the
controller and thecontroller and the
Selector solenoid 4,Selector solenoid 4,
Check the selectorCheck the selector
solenoid 4.solenoid 4.
If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7766..0000 SS//AA OOuuttppuut  t  6 (6 (wwiirre Be B0055))
related fault:related fault:

 – wire B05 conf – wire B05 config-ig-
ured as analog/digi-ured as analog/digi-
tal output:tal output:
output wire isoutput wire is
shorted to ground.shorted to ground.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B05 con – wire B05 config-fig-
ured as analog/digi-ured as analog/digi-
tal output:tal output:
output wire isoutput wire is
shorted to ground.shorted to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 6, Checksolenoid 6, Check
the selector solenoidthe selector solenoid
6.6.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
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no actions will beno actions will be
taken.taken.

device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

7766..0011 SS//AA OOuuttppuut  t  6 (6 (wwiirre Be B0055))
related fault:related fault:

 – wire B05 conf – wire B05 config-ig-
ured as analog out-ured as analog out-
put:put:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire B05 conf – wire B05 config-ig-

ured as digital out-ured as digital out-put:put:
the output is shortedthe output is shorted
to battery +, or theto battery +, or the
output is not con-output is not con-
nected.nected.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controllerwill flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B05 con – wire B05 config-fig-
ured as analog out-ured as analog out-
put:put:
the output wire is notthe output wire is not
connected, or itsconnected, or its
plus line is shorted toplus line is shorted to
battery +.battery +.

 – wire B05 con – wire B05 config-fig-
ured as digital out-ured as digital out-
put:put:

the output is shortedthe output is shortedto battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 6, Checksolenoid 6, Check
the selector solenoidthe selector solenoid
6.6.

If the output is con-If the output is con-nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

7766..0022 SS//AA OOuuttppuut  t  6 (6 (wwiirre Be B0055))
related fault:related fault:

 – wire B05 conf – wire B05 config-ig-
ured as analog out-ured as analog out-
put:put:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B05 con – wire B05 config-fig-
ured as analog out-ured as analog out-
put:put:
the output currentthe output current
exceeds 1400 mA.exceeds 1400 mA.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 6, Checksolenoid 6, Check
the selector solenoidthe selector solenoid
6.6.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

7766..0033 SS//AA OOuuttppuut  6 t  6 ((wwiirre Be B0055))
related fault:related fault:

 – wire B05 con – wire B05 config-fig-
ured as analog out-ured as analog out-
put:put:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

 – wire B05 co – wire B05 config-nfig-
ured as analog out-ured as analog out-
put:put:
the output current isthe output current is
out of range, occursout of range, occurs
when the load haswhen the load has
the incorrect imped-the incorrect imped-
ance.ance.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 6, Checksolenoid 6, Check
the selector solenoidthe selector solenoid
6.6.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
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no actions will beno actions will be
taken.taken.

device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

8800..0000 SS//AA DDiiggiittaal l  oouuttppuut t  0 (0 (wwiirree
 A10) relate A10) related fault :d fault :
output is shorted tooutput is shorted to
ground.ground.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controllerwill flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Wire A10 is shortedWire A10 is shorted
to ground.to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 7, Checksolenoid 7, Check
the selector solenoidthe selector solenoid
7.7.

If the output is con-If the output is con-nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

8800..0011 SS//AA DDiiggiittaal l  oouuttppuut t  0 (0 (wwiirree
 A10) relate A10) related fault :d fault :
output is shorted tooutput is shorted to
battery + or the out-battery + or the out-
put is not connected.put is not connected.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Wire A10 is shortedWire A10 is shorted
to battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 7, Checksolenoid 7, Check
the selector solenoidthe selector solenoid
7.7.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.”the other device.”

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

8811..0000 SS//AA DDiiggiittaal l  oouuttppuut t  1 1 ((wwiirree
 A15) related  A15) related fault :fault :
output is shorted tooutput is shorted to
ground.ground.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Wire A15 is shortedWire A15 is shorted
to ground.to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 8, Checksolenoid 8, Check
the selector solenoidthe selector solenoid
8.8.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
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no actions will beno actions will be
taken.taken.

device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

8811..0011 SS//AA DDiiggiittaal l  oouuttppuut t  1 1 ((wwiirree
 A15) related  A15) related fault :fault :
output is shorted tooutput is shorted to
battery battery + + or the or the out-out-
put is not connected.put is not connected.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controllerwill flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Wire A15 is shortedWire A15 is shorted
to battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid: Check thesolenoid: Check the
wiring between thewiring between the
controller and thecontroller and the
Selector solenoid 8,Selector solenoid 8,
Check the selectorCheck the selector
solenoid solenoid 8. 8. If tIf thehe
output is connectedoutput is connected

to an other device:to an other device:Check the wiringCheck the wiring
between the control-between the control-
ler and the otherler and the other
device, Check thedevice, Check the
other device.other device.

8822..0000 SS//AA DDiiggiittaal l  oouuttppuut t  2 2 ((wwiirree
 A16) related  A16) related fault :fault :
output is shorted tooutput is shorted to
ground.ground.

 Action will dep Action will dependend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical ou – critical output (eg.tput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but

no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Wire A16 is shortedWire A16 is shorted
to ground.to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 9, Checksolenoid 9, Check
the selector solenoidthe selector solenoid
9.9.
If the output is con-If the output is con-
nected to an othernected to an other

device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

8822..0011 SS//AA DDiiggiittaal l  oouuttppuut t  2 (2 (wwiirree
 A16) relate A16) related fault :d fault :
output is shorted tooutput is shorted to
battery + battery + or the or the out-out-
put is not connected.put is not connected.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controller
will flag the fault, butwill flag the fault, but
no actions will beno actions will be

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Wire A16 is shortedWire A16 is shorted
to battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 9, Checksolenoid 9, Check
the selector solenoidthe selector solenoid
9.9.

If the output is con-If the output is con-
nected to an othernected to an other
device: Check thedevice: Check the
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no actions will beno actions will be
taken.taken.

device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

8833..0000 SS//AA DDiiggiittaal l  oouuttppuut t  3 (3 (wwiirree
 A20) relate A20) related fault :d fault :
output is not con-output is not con-
nected, or shorted tonected, or shorted to
ground.ground.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature

output: the controlleroutput: the controllerwill flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Wire A20 is shortedWire A20 is shorted
to ground.to ground.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 10, Checksolenoid 10, Check
the selector solenoidthe selector solenoid
10.10.

If the output is con-If the output is con-nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

8833..0011 SS//AA DDiiggiittaal l  oouuttppuut t  3 (3 (wwiirree
 A20) relate A20) related fault :d fault :
output is shorted tooutput is shorted to
battery +.battery +.

 Action will de Action will dependpend
on the functionon the function
assigned to the out-assigned to the out-
put:put:

 – critical o – critical output (eg.utput (eg.
transmission valvetransmission valve
control): the control-control): the control-
ler reverts to a ”limpler reverts to a ”limp
home” mode.home” mode.

 – non–critical f – non–critical featureeature
output: the controlleroutput: the controller

will flag the fault, butwill flag the fault, but
no actions will beno actions will be
taken.taken.

“limp home“ mode:“limp home“ mode:
Stop machine andStop machine and
go to neutral to bego to neutral to be
able to drive again.able to drive again.
”Limp home” mode”Limp home” mode
will result in reducedwill result in reduced
driving functionality.driving functionality.
Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Wire A20 is shortedWire A20 is shorted
to battery +.to battery +.

If the output is con-If the output is con-
figured as an outputfigured as an output
to a transmissionto a transmission
solenoid:solenoid:
Check the wiringCheck the wiring
between the control-between the control-
ler and the Selectorler and the Selector
solenoid 10, Checksolenoid 10, Check
the selector solenoidthe selector solenoid
10.10.
If the output is con-If the output is con-

nected to an othernected to an other
device: Check thedevice: Check the
wiring between thewiring between the
controller and thecontroller and the
other device, Checkother device, Check
the other device.the other device.

  

FaultFault

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn FFaauullt  t  CCaauussee TTrroouubblleesshhoooottiinngg

90.xx90.xx
 –  – 
99.xx99.xx

S/B/ S/B/ 
HH

SSyysstteem  m  EErrrroorr.. CCoonnttrroolllleer  r  rreevveerrtts  s  ttoo
a ”shut down” modea ”shut down” mode
and will force neutraland will force neutral
0.0.

Contact mainte-Contact mainte-
nance for trouble-nance for trouble-
shooting.shooting.

Software relatedSoftware related
fault.fault.

Contact Spicer Off– Contact Spicer Off– 
Highway and informHighway and inform
the fault code andthe fault code and
the time that is wasthe time that is was
active.active.

9955..7711 SS DDaatta  a  iin  n  tthhe  e  AAPPC  C  iiss
not compatible withnot compatible with
the data expected bythe data expected by
the APC firmware.the APC firmware.

The controller revertsThe controller reverts
to a ”shut down”to a ”shut down”
mode and will forcemode and will force
neutral 0.neutral 0.

Download an APTDownload an APT
file compatible withfile compatible with
the active firmwarethe active firmware
into the APC.into the APC.

Wrong APT file (dataWrong APT file (data
file) is in the APCfile) is in the APC
(typically after APC(typically after APC
firmware upgrade).firmware upgrade).

Download an APTDownload an APT
file compatible withfile compatible with
the active firmwarethe active firmware
into the APCinto the APC
If the error code stillIf the error code still
persists, the datapersists, the data
fl h b tfl h b t
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flash may be corruptflash may be corrupt
(contact Spicer Off– (contact Spicer Off– 
Highway).Highway).

9999..9900 SS WWrroonng  g  ffiirrmmwwaarre  e  iiss
flashed into the APC.flashed into the APC.

The controller revertsThe controller reverts
to a ”shut down”to a ”shut down”
mode and will forcemode and will force
neutral 0.neutral 0.

Flash the correctFlash the correct
firmware into thefirmware into the

 APC. APC.

Wrong firmware isWrong firmware is
flashed into the APC.flashed into the APC.

Flash the correctFlash the correct
firmware into thefirmware into the

 APC. APC.

9999..9955 SS CCAAN  N  ppeeaak  k  llooaadd
detected : APC tem-detected : APC tem-
porarily could notporarily could not
process all incomingprocess all incoming
messages, due to anmessages, due to an
excessive peak of excessive peak of 
CAN requests.CAN requests.

Controller will replyController will reply
on the CAN mes-on the CAN mes-
sages which aresages which are
available in its buffer.available in its buffer.

No acNo actiotion reqn requesuestedted.. OveOverlorload oad of inf incomcom--
ing CAN messagesing CAN messages
to the APC.to the APC.

No action requested.No action requested.

The codes listed below are called ’Exceed Parameter’ codes and are not so much codes that report a problem, but ratherThe codes listed below are called ’Exceed Parameter’ codes and are not so much codes that report a problem, but rather
indicate a certain machine operating state.indicate a certain machine operating state.
These codes give an indication of the machine operating state in regard to some programmed limits that may beThese codes give an indication of the machine operating state in regard to some programmed limits that may be
exceeded.exceeded.

ExceedExceed

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn

EE00..0011 EE TThhe  e  vveehhiicclle  e  ssppeeeed  d  iis  s  ttooo  o  hhiiggh  h  ttoo
make the requested downshift.make the requested downshift.

The controller will disable the down-The controller will disable the down-
shift in order to shift in order to protect the transmis-protect the transmis-
sion, until the vehicle speed comession, until the vehicle speed comes
below the downshift limit.below the downshift limit.

The driver should slow down theThe driver should slow down the
vehicle, in order that the requestedvehicle, in order that the requested
downshiflt can be made.downshiflt can be made.

EE11..0011 EE TThhe  e  vveehhiicclle  e  ssppeeeed  d  iis  s  ttooo  o  hhiiggh  h  ttoo
make the requested directionmake the requested direction
change.change.

The controller will not allow theThe controller will not allow the
direction change to protect thedirection change to protect the
transmission and will place thetransmission and will place the
transmission in neutral, until thetransmission in neutral, until the
vehicle speed comes below thevehicle speed comes below the
direction change vehicle speeddirection change vehicle speed
limit.limit.

The driver should slow down theThe driver should slow down the
vehicle, in order that the requestedvehicle, in order that the requested
direction change can be made.direction change can be made.

EE22..0011 EE TThhe  e  eennggiinne  e  ssppeeeed  d  iis  s  ttooo  o  hhiiggh  h  ttoo
make the requested directionmake the requested direction
change or the requested re–en-change or the requested re–en-
gagement of the direction.gagement of the direction.

The controller will not allow theThe controller will not allow the
direction change or re–engagementdirection change or re–engagement
of the direction, until the of the direction, until the engineengine
speed comes below the directionspeed comes below the direction
change or the direction re–engage-change or the direction re–engage-
ment engine speed limit.ment engine speed limit.

The driver should slow down theThe driver should slow down the
engine, in order that the requestedengine, in order that the requested
direction change or direction re–en-direction change or direction re–en-
gagement can be made.gagement can be made.

  

ExceedExceed

CCooddee TTyyppee EExxppllaannaattiioonn CCoonnttrroolllleerr’’s  s  AAccttiioonn DDrriivveer  r  AAccttiioonn

EE33..0000 EE TThhe e  rreedduucceed d  vveehhiicclle  e  ssppeeeed d  lliimmiittaa--
tion is active.tion is active.

The controller is limiting the vehicleThe controller is limiting the vehicle
speed to the reduced vehicle speedspeed to the reduced vehicle speed
limit.limit.

No action is requested, the vNo action is requested, the vehicleehicle
speed is limited due to request.speed is limited due to request.

EE33..0011 EE TThhe e  rreedduucceed d  vveehhiicclle  e  ssppeeeed d  lliimmiittaa--
tion is active, however the vehicletion is active, however the vehicle
speed is above the limit.speed is above the limit.

The controller is limiting the vehicleThe controller is limiting the vehicle
speed to the reduced vehicle speedspeed to the reduced vehicle speed
limit, but detects a higher limit, but detects a higher vehiclevehicle
speed.speed.

The driver should slow down theThe driver should slow down the
vehicle, in order that the vehiclevehicle, in order that the vehicle
speed comes below the reducedspeed comes below the reduced
vehicle speed limit.vehicle speed limit.

EE33..0022 EE TThhe  e  vveehhiicclle  e  ssppeeeed  d  iis  s  aabboovve  e  tthheemaximum vehicle speed limit.maximum vehicle speed limit. The controller is limiting the vehicleThe controller is limiting the vehiclespeed to the maximum vehiclespeed to the maximum vehicle
speed limit, but detects a higherspeed limit, but detects a higher

The driver should slow down theThe driver should slow down thevehicle, in order that the vehiclevehicle, in order that the vehicle
speed comes below the maximumspeed comes below the maximum

https://www.forkliftpdfmanuals.com/



9C-419C-41TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)

gg
vehicle speed.vehicle speed. vehicle speed limit.vehicle speed limit.

EE44..0000 EE AAn  n  aabbnnoorrmmaal  l  ddeecceelleerraattiioon  n  iiss
detected.detected.

The controller detected an abnor-The controller detected an abnor-
mal deceleration, and will disablemal deceleration, and will disable
the automatic shifting for a certainthe automatic shifting for a certain
time.time.

The driver should slow down, inThe driver should slow down, in
order that the wheels can not order that the wheels can not slipslip
any more.any more.

EE44..0011 EE AAn  n  aabbnnoorrmmaal  l  aacccceelleerraattiioon  n  iiss
detected.detected.

The controller detected an abnor-The controller detected an abnor-
mal acceleration, and will disablemal acceleration, and will disable
the automatic shifting for a certainthe automatic shifting for a certain
time.time.

The driver should slow down theThe driver should slow down the
engine, in order that the wheels canengine, in order that the wheels can
not spin any more.not spin any more.

EE55..0011 EE TTiimme e  iin  n  ggeeaar  r  eexxcceeeeddeed  d  tthhe  e  ttiimme e  ttoo
recalibrate the transmission.recalibrate the transmission.

The controller detected that the timeThe controller detected that the time
in gear exceeded the time to in gear exceeded the time to recali-recali-
brate the transmission.brate the transmission.

The driver should contact mainte-The driver should contact mainte-
nance to recalibrate the transmis-nance to recalibrate the transmis-
sion.sion.

EE66..0000 EE OOppeerraattoor  r  iis  s  nnoot  t  sseeaatteed d  wwiitth  h  sshhiifftt
lever not in neutral and/or the park-lever not in neutral and/or the park-
ing brake not activated.ing brake not activated.

The controller detected that theThe controller detected that the
operator is not seated with the shiftoperator is not seated with the shift
lever not in neutral and/or the park-lever not in neutral and/or the park-
ing brake not activated.ing brake not activated.

The driver should take place in theThe driver should take place in the
operator seat and confirm his pres-operator seat and confirm his pres-
ence (cycle the shift lever ence (cycle the shift lever throughthrough
neutral and/or release the throttleneutral and/or release the throttle
pedal).pedal).

EE77..0011 EE TTrraannssmmiissssiioon ln  liimmiit  et  exxcceeeeddeed od on tn  tuurr--
bine speed.bine speed.

UpsUpshifhift to det to decrecrease tase turburbine sine speepeed.d. The dThe drivriver sher shoulould slod slow doww down then the
vehicle, in order that the vehiclevehicle, in order that the vehicle
speed comes below the maximumspeed comes below the maximum
transmission limit speed.transmission limit speed.

TTyyppee SSeevveerriitty  y  oof  f  EEffffeecctt LLeevveell DDeessccrriippttiioonn

SS HHiigghh SSeevveerre  e  WWaarrnniinngg VVeehhiicclle  e  iinnooppeerraabbllee,  ,  wwiitth  h  lloosss  s  oof  f  pprriimmaarry  y  ffuunnccttiioon  n  /  /  VVeehhiicclle  e  ooppeerraabbllee,  ,  bbuut  t  aatt
reduced level of performance – customer dissatisfied.reduced level of performance – customer dissatisfied.

 A A ModerateModerate WarningWarning VehiclVehicle operable, but e operable, but comfort / concomfort / convenience item(s) ivenience item(s) inoperable – customnoperable – customerer
experiences discomfort.experiences discomfort.

BB LLooww IInnffoo VVeehhiicclle  e  ooppeerraabbllee,  ,  bbuut  t  ccoommffoorrt  t  /  /  ccoonnvveenniieenncce  e  iitteemm((ss)  )  ooppeerraabblle  e  aat  t  rreedduucceedd
level – customer experiences some level – customer experiences some dissatisfaction.dissatisfaction.

HH VVeerry  y  LLooww DDaatta  a  IInnffoo VVeehhiicclle  e  ooppeerraabbllee,  ,  ddeeffeecct  t  nnoot  t  nnoottiicceed  d  bby  y  ccuussttoommeerr..

EE NNoonnee EExxcceeeed d  PPaarraammeetteer  r  IInnffoo DDrriivveer  r  iis  s  rreeqquueessttiinng g  aan n  aaccttiioon n  wwhhiicch  h  iis  s  pprrootteecctteed d  bby y  tthhe e  ccoonnttrroolllleerr..
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Hoist CircuitHoist Circuit
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PLACE THE FOLLOWING ILLUSTRATION INPLACE THE FOLLOWING ILLUSTRATION IN
 A FOLDE A FOLDER ENVER ENVELOPE:LOPE:

Illustration 9C-13 - 09C-2343 (SHIFT ANSI)Illustration 9C-13 - 09C-2343 (SHIFT ANSI)
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Section 11Section 11

Drive ShaftDrive Shaft

TRANSMISSIONTRANSMISSIONTO AXLETO AXLE
DRIVE SHAFTDRIVE SHAFT

CROSSCROSS
 ASSEMBLY ASSEMBLY

Illustration 1Illustration 11-1. 1-1. TransmissTransmission to Axle Dion to Axle Drive Shaftrive Shaft

I d iI d i Th d i h f hTh d i h f h h f b lih f b li d hd h i Ill ii Ill i

https://www.forkliftpdfmanuals.com/



11-111-1TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)

Introduction.Introduction. The drive shaft connects the trans-The drive shaft connects the trans-
mission to the mission to the drive axle. drive axle. It is important It is important to alwaysto always
have the transmission in phase with the drive axlehave the transmission in phase with the drive axle
(See the note below).(See the note below).

LubricationLubrication (Illustration 11-1)(Illustration 11-1).. The drive shaft,The drive shaft,
universal joints and slip joints should be greaseduniversal joints and slip joints should be greased
periodically (refer to theperiodically (refer to the Preventive MaintenancePreventive Maintenance
chart in thechart in the AppendicesAppendices for drive shaft compo- for drive shaft compo-
nents lubrication interval).nents lubrication interval).

 NOTE: NOTE:   When the transWhen the transmission to mission to axle drive shaft axle drive shaft 
 is installed, the cross  is installed, the cross assemblies, on the driveassemblies, on the drive

 shaft, must be align shaft, must be aligned as shown ed as shown in Illustrationin Illustration
11-1. 11-1. If the flanges If the flanges are not aligned, repositare not aligned, reposition theion the

 splines to bring  splines to bring the flanges into the flanges into alignment.alignment.

If this is not followed, the drive shaft will be out of If this is not followed, the drive shaft will be out of 
 phase, and  phase, and vibration and noise vibration and noise may occur.may occur.

Drive Shaft Bolts InspectionDrive Shaft Bolts Inspection (Illustration  (Illustration 11-1)11-1)..The bolts, which connect the drive shaft to theThe bolts, which connect the drive shaft to the
brake disc and drive axle, should be checked forbrake disc and drive axle, should be checked for
tightness periodically (refer to thetightness periodically (refer to the PreventivePreventive
MaintenanceMaintenance chart in thechart in the AppendicesAppendices for drive for drive
shaft bolts shaft bolts inspection interval). inspection interval). If tightening If tightening isis

  

required, apply a torque value of 110 ft-lbs (150required, apply a torque value of 110 ft-lbs (150
NN⋅⋅m) to the bolts.m) to the bolts.
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Section 13Section 13

Steer AxleSteer Axle

Introduction.Introduction. The steer axle is mounted to theThe steer axle is mounted to the
frame with two frame with two pivot pins. pivot pins. The pivot pins are The pivot pins are anan

integral part integral part of the of the axle. axle. Axle pivot Axle pivot bearings arebearings are
installed inside the front and rear steer axle pivotinstalled inside the front and rear steer axle pivot
blocks. blocks. All routine All routine maintenance can maintenance can be accom-be accom-
plished with the steer axle connected to the frame.plished with the steer axle connected to the frame.

Lubrication.Lubrication. Refer to theRefer to the LubricationLubrication section in section in
thethe AppendicesAppendices for information on lubricating the for information on lubricating the
steer axle.steer axle.

 Before checking or servicingBefore checking or servicing
the steer axle, park on level ground, apply thethe steer axle, park on level ground, apply the
parking brake, block the wheels in bothparking brake, block the wheels in both
directions, shut down the engine, and Lockdirections, shut down the engine, and Lock
Out & Tag Out the truck.Out & Tag Out the truck.

Mounting Bolts CheckMounting Bolts Check (Illustration 13-1) (Illustration 13-1).. TheThe
mounting bolts of the steer axle should bemounting bolts of the steer axle should be

checked for tightness periodically (refer to thechecked for tightness periodically (refer to the
Preventive MaintenancePreventive Maintenance chart in the chart in the Appen-Appen-
dicesdices for steer axle mounting bolts inspectionfor steer axle mounting bolts inspection
interval). interval). If the If the mounting bolts mounting bolts require tightening,require tightening,
torque bolts to 150 - 165 ft-lbs (200 - 225 Ntorque bolts to 150 - 165 ft-lbs (200 - 225 N ⋅⋅m)m)
[405 - 450 ft-lbs (550 - 610 N[405 - 450 ft-lbs (550 - 610 N⋅⋅m) TXH400L].m) TXH400L].

Steer Cylinder Mounting BoltsSteer Cylinder Mounting Bolts (Illustration 13-1) (Illustration 13-1)..
The steer cylinder mounting bolts should beThe steer cylinder mounting bolts should be
checked for tightness periodically (refer to thechecked for tightness periodically (refer to the
Preventive MaintenancePreventive Maintenance chart in the chart in the Appen-Appen-
dicesdices for steer cylinder mounting bolts inspectionfor steer cylinder mounting bolts inspection
interval). interval). If there is If there is any evidence of any evidence of threading orthreading or
movement of the steer cylinder, then remove themovement of the steer cylinder, then remove the
mounting bolts, clean bolts, apply Loctitemounting bolts, clean bolts, apply Loctite to the to the
threads of the bolts and torque bolts to 460 ft-lbsthreads of the bolts and torque bolts to 460 ft-lbs

(625 N(625 N⋅⋅m) [900 ft-lbs (1,225 Nm) [900 ft-lbs (1,225 N⋅⋅m) TXH400L].m) TXH400L].
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STEER AXLESTEER AXLE
MOUNTING BOLTMOUNTING BOLT

STEER CYLINDERSTEER CYLINDER
MOUNTING BOLTMOUNTING BOLT

Illustration Illustration 13-1. 13-1. Steer Steer AxleAxle
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Section 14Section 14

Drive AxlesDrive Axles

BLEEDERBLEEDER
VALVEVALVE

BRAKE COOLINGBRAKE COOLING

INPUT PORTINPUT PORT

BRAKE COOLINGBRAKE COOLING
DRAIN PLUGDRAIN PLUG

BRAKEBRAKE
COOLINGCOOLING
OUTPUTOUTPUT

PORTPORT

BRAKEBRAKE
 APPLY APPLY
PORTPORT

VENTVENT
PLUGPLUG

POSITION PLUGPOSITION PLUG
HERE TO FILL ORHERE TO FILL OR

CHECK LEVELCHECK LEVEL

POSITION PLUGPOSITION PLUG

HERE TO DRAINHERE TO DRAIN

DRAIN PLUGDRAIN PLUG

FILLFILL
PLUGPLUG

DRAINDRAIN
PLUGPLUG

BREATHERBREATHER

Illustration 14-1. Illustration 14-1. Wet Disc Brakes Wet Disc Brakes Drive Axle (TX180S-360L, TXB180S-300L, TXH300L, TXH350L)Drive Axle (TX180S-360L, TXB180S-300L, TXH300L, TXH350L)
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( , , , )( , , , )

Introduction.Introduction.   The drive The drive axle is axle is equipped withequipped with
double reduction double reduction gearing. gearing. The first The first gear reductiongear reduction
is a hypoid is a hypoid type ring gear type ring gear and pinion. and pinion. The secondThe second
reduction is in the form of planetary gears insidereduction is in the form of planetary gears inside
the hubs. the hubs. This arrangement This arrangement permits the permits the axleaxle
shafts and hypoid gearing to carry only a nominalshafts and hypoid gearing to carry only a nominal

torsional load while providing the highest practicaltorsional load while providing the highest practical
gear reduction at the wheels.gear reduction at the wheels.

Checking Lube Oil LevelChecking Lube Oil Level (Illustrations 14-1 and (Illustrations 14-1 and
14-2)14-2).. The oil in the differential and the planetaryThe oil in the differential and the planetary
hubs should be checked periodically (refer to thehubs should be checked periodically (refer to the

Preventive MaintenancePreventive Maintenance chart in the chart in the Appen-Appen-
dicesdices for oil  for oil level inspection level inspection interval). interval). Perform thePerform the
following procedures to check the oil level andfollowing procedures to check the oil level and
service the differential and planetary hubs:service the differential and planetary hubs:

 Death or serious injury couldDeath or serious injury couldresult from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock movement of the truck and Lock Out & Tag OutOut & Tag Out
the truck before servicing the drive axle.the truck before servicing the drive axle.

  

1.1. DiDiffffererenentitialal

a.a. ParPark the tk the trucruck on a k on a hardhard, le, level svel surfurfaceace,,
block the wheels in both directions, applyblock the wheels in both directions, apply
the parking brake and Lock Out & Tag Outthe parking brake and Lock Out & Tag Out
the truck.the truck.

b.b. CheCheck tck the oihe oil levl level in tel in the dihe diffffereerentintial byal by
removing the fill plug.removing the fill plug.

c.c. The oThe oil leil level svel shoulhould be ed be even wven with tith the bohe bot-t-
tom of tom of the fill the fill plug hole. plug hole. Add oil asAdd oil as
required.required.

d.d. ReRe-i-insnstatall tll the fhe filill pll plugug..

2.2. PlPlananetetarary Huy Hubsbs

a.a. ManManeuveuver ther the true truck uck untintil the dl the drairain plun plug ong on
one of the planetary hubs is in theone of the planetary hubs is in the
3 o’clock (PRC-785 drive axle) or 9 o’clock3 o’clock (PRC-785 drive axle) or 9 o’clock
(PRC-1756 drive axle) position of hub rota-(PRC-1756 drive axle) position of hub rota-
tion (see Illustrations 14-1 and 14-2).tion (see Illustrations 14-1 and 14-2).

b.b. ParPark the k the trutruck on ck on a hara hard, led, level svel surfurfaceace,,
block the wheels in both directions, applyblock the wheels in both directions, apply
the parking brake and Lock Out & Tag Outthe parking brake and Lock Out & Tag Out
the truck.the truck.

c.c. RemRemove ove the the dradrain in pluplug. g. The The oil oil levlevelel
should be even with the bottom of theshould be even with the bottom of the
drain plug drain plug hole. hole. Add oil Add oil as required.as required.

d.d. ReRe-i-insnstatall tll the dhe drairain pln plugug..

e.e. RepReposiositiotion the n the trutruck as ck as necnecessessary aary andnd
service the hub on the opposite end of theservice the hub on the opposite end of the
axle by repeating the above procedures.axle by repeating the above procedures.

Changing The OilChanging The Oil (Illustrations 14-1 and 14-2) (Illustrations 14-1 and 14-2)..
The oil in the differential and planetary hubsThe oil in the differential and planetary hubs

should be changed periodically (refer to theshould be changed periodically (refer to the Pre-Pre-
ventive Maintenanceventive Maintenance chart in the chart in the AppendicesAppendices
for drive axle differential and planetary hubs oilfor drive axle differential and planetary hubs oil
change intchange intervals). ervals). Refer Refer to theto the Fuel andFuel and
Lubricant SpecificationsLubricant Specifications in thein the AppendicesAppendices for for
the type of the type of oil to be used oil to be used in the drive axle. in the drive axle. Per-Per-
form the following procedures to change the oil inform the following procedures to change the oil in
the drive axle:the drive axle:

1.1. DiDiffffererenentitialal

a.a. ParPark thk the true truck on ck on a hara hard, led, level svel surfurfaceace,,
block the wheels in both directions, applyblock the wheels in both directions, apply
the parking brake and Lock Out & Tag Outthe parking brake and Lock Out & Tag Out
the truck.the truck.

b.b. ProProvidvide a suite a suitablable conte containainer to caer to catch drtch drainain--
ing oil. ing oil. Then, remove Then, remove the diffthe differential drainerential drain
plug and fill plug.plug and fill plug.

c.c. OncOnce the oie the oil has cl has compompletletely dely drairainedned, ins, instaltalll
the differential drain plug and fill withthe differential drain plug and fill with
recommended lubricant (refer to therecommended lubricant (refer to the FuelFuel
and Lubricant Specificationsand Lubricant Specifications in the in the
AppendicesAppendices) even with the bottom of the) even with the bottom of the
fill plug hole.fill plug hole.

d.d. ReRe-i-insnstatall tll the fhe filill pll plug.ug.

2.2. PlPlananetetarary Huy Hubsbs

a.a. PosPositiition thon the true truck so tck so that that the drhe drain plain plugug
for one of the planetary hubs is at thefor one of the planetary hubs is at the
6 o’clock position of hub rotation.6 o’clock position of hub rotation.

b.b. ParPark thk the true truck on ck on a hara hard, led, level svel surfurfaceace,,
block the wheels in both directions, applyblock the wheels in both directions, apply
the parking brake and Lock Out & Tag Outthe parking brake and Lock Out & Tag Out
the truck.the truck.

c.c. ProProvidvide a se a suituitablable coe contantaineiner to r to catcatchch
draining oil and then remove the draindraining oil and then remove the drain
plug.plug.

d.d. OncOnce the oie the oil has col has complmpleteetely drly drainained, poed, posi-si-
tion the truck so that the drain plug is in thetion the truck so that the drain plug is in the
3 o’clock or 9 o’clock position of hub rota-3 o’clock or 9 o’clock position of hub rota-
tion (see tion (see Illustrations 14-1 Illustrations 14-1 and 14-2). and 14-2). FillFill
the hub with recommended oil (refer to thethe hub with recommended oil (refer to the
Fuel and Lubricant SpecificationsFuel and Lubricant Specifications in the in the
AppendicesAppendices) until the oil level is even) until the oil level is even
with the bottom of the drain plug hole.with the bottom of the drain plug hole.
Re-install the drain plug.Re-install the drain plug.

e.e. FolFollow tlow the abohe above prove procedcedureures for ses for servirvicincingg
the hub on the other side of the drive axle.the hub on the other side of the drive axle.

Draining The Hydraulic Fluid From The Draining The Hydraulic Fluid From The BrakeBrake
HousingsHousings (Illustrations 14 1 and 14 2)(Illustrations 14 1 and 14 2) TheThe
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 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock Omovement of the truck and Lock Out & Tag Outut & Tag Out

the truck before servicing the drive axle.the truck before servicing the drive axle.

 Dispose of used oil in accor-Dispose of used oil in accor-
dance with federal and local regulations.dance with federal and local regulations.

HousingsHousings (Illustrations 14-1 and 14-2)(Illustrations 14-1 and 14-2).. TheThe
brake housings should be drained after the firstbrake housings should be drained after the first
month or month or 200 - 250 200 - 250 hours of hours of operation, whicheveroperation, whichever
comes first, and when the hydraulic fluid iscomes first, and when the hydraulic fluid is
changed (refer tochanged (refer to Changing The Hydraulic FluidChanging The Hydraulic Fluid
inin Section 22Section 22). ). Perform Perform the the following following proceduresprocedures
to change the hydraulic fluid from the braketo change the hydraulic fluid from the brake

housing:housing:

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent

  

movement of the truck amovement of the truck and Lock Out & Tag Outnd Lock Out & Tag Out
the truck before servicing the drive axle.the truck before servicing the drive axle.

 Dispose of used hydraulicDispose of used hydraulic
fluid in accordance with federal and local regu-fluid in accordance with federal and local regu-
lations.lations.

1.1. ParPark the tk the trucruck on a hak on a hard, lrd, leveevel surl surfacface, ble, blockock
the wheels in both directions, apply thethe wheels in both directions, apply the
parking brake and Lock Out & Tag Out theparking brake and Lock Out & Tag Out the
truck.truck.

 Allow the wheel end brakes toAllow the wheel end brakes to
cool to ambient temperature (cool to the cool to ambient temperature (cool to the touch)touch)
before drainibefore draining brake ng brake cooling flcooling fluid. uid. WearWear

protective gloves. protective gloves. Failure to Failure to do so do so may resultmay resultin personal injury from heated brake coolingin personal injury from heated brake cooling
fluid.fluid.

2.2. ProProvidvide a suite a suitablable conte containainer to caer to catch dtch drainraineded
hydraulic fluid.hydraulic fluid.

3.3. RemRemove tove the brhe brake cake coolooling hing hoseoses frs from thom thee
brake housing and quickly cap hoses.brake housing and quickly cap hoses.

4.4. RemRemove tove the brahe brake coke coolioling drang drain pluin plug frog from them the
hub.hub.

5.5. CleClean than the draie drain plug an plug and appnd apply sily siliclicone seone sealaalantnt
to the to the threads of threads of the plug. the plug. Re-install plug Re-install plug andand
tighten to 25-35 ft-lbs (34-47 Ntighten to 25-35 ft-lbs (34-47 N⋅⋅m).m).

6.6. Re-Re-conconnecnect the bt the brakrake cooe coolinling hosg hoses to tes to thehe
brake housing.brake housing.

7.7. RepRepeat preat proceocedurdures 1. thes 1. thru 6. foru 6. for the opr the oppospositeite
brake housing.brake housing.

8.8. RemRemove tove the vehe vent plnt plug in ug in the tthe top of op of the bthe brakrakee
housing and the plug from the unused brakehousing and the plug from the unused brake
cooling output port of both brake housings.cooling output port of both brake housings.
When the housing is filled the vent plug portWhen the housing is filled the vent plug port

low, add fluid until fluid level is at the FULLlow, add fluid until fluid level is at the FULL
mark on the dipstick of the hydraulic tank.mark on the dipstick of the hydraulic tank.

12.12. Bleed the brakes and Bleed the brakes and check for correccheck for correct braket brake
operation (refer tooperation (refer to Wet Disc Brake BleedingWet Disc Brake Bleeding
inin Section 15Section 15).).

Oil CapacitiesOil Capacities

TX180S-360L,TX180S-300L,TX180S-360L,TX180S-300L,
TXH300L,TXH350L (PRC-785):TXH300L,TXH350L (PRC-785):

DifferentialDifferential

Planetary Hub (each)Planetary Hub (each)

  20 Quarts  20 Quarts
  (18.9 Liters)  (18.9 Liters)
  2 Quarts  2 Quarts
  (1.9 Liters)  (1.9 Liters)

TXH400L (PRC-1756):TXH400L (PRC-1756):
DifferentialDifferential

Planetary Hub (each)Planetary Hub (each)

  22 Quarts  22 Quarts
  (20.8 Liters)  (20.8 Liters)
   7 7 QuartsQuarts
  (6.6 Liters)  (6.6 Liters)

Mounting Bolts.Mounting Bolts.   The drive The drive axle maxle mounting boltsounting bolts
should be inspected periodically (refer to theshould be inspected periodically (refer to the
Preventive MaintenancePreventive Maintenance chart in the chart in the Appen-Appen-
dicesdices for drive axle mounting bolts inspectionfor drive axle mounting bolts inspection
intinterverval). al). If therIf there is any ee is any evidencvidence of three of threading orading or
movement of the drive axle, then loosen the lock-movement of the drive axle, then loosen the lock-
nuts, clean threads, apply Loctitenuts, clean threads, apply Loctite to threads and to threads and
torque the locknuts on the mounting bolts to 700torque the locknuts on the mounting bolts to 700
ft-lbs (950 Nft-lbs (950 N⋅⋅m).m).

Additional Drive Axle Servicing.Additional Drive Axle Servicing.   Should Should moremore
detailed service of the drive axle components bedetailed service of the drive axle components be

required, refer to the manufacturers drive axlerequired, refer to the manufacturers drive axlemaintenance manual.maintenance manual.
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When the housing is filled, the vent plug portWhen the housing is filled, the vent plug port
permits air to be removed.permits air to be removed.

9.9. FilFill the hl the hydrydrauliaulic tanc tank witk with the sh the specpecifiifieded
amount of fluid (refer toamount of fluid (refer to Changing TheChanging The
Hydraulic FluidHydraulic Fluid in in Section 22Section 22) until hydraulic) until hydraulic
fluid flows from the brake cooling output portfluid flows from the brake cooling output port
of the brake housings.of the brake housings.

10.10. Re-install the Re-install the vent plug and vent plug and brake cooling out-brake cooling out-
put plug. put plug. Tighten Tighten both to a torque vboth to a torque value of alue of 
60-75 ft-lbs (80-100 N60-75 ft-lbs (80-100 N⋅⋅m).m).

11.11. Place the transmissPlace the transmission in Neutral and ion in Neutral and start thestart the
engine. engine. When the When the hydraulic fluid hydraulic fluid level goeslevel goes

  

POSITION PLUGPOSITION PLUG
HERE TO FILL ORHERE TO FILL OR

CHECK LEVELCHECK LEVEL

POSITION PLUGPOSITION PLUG

HERE TO DRAINHERE TO DRAIN

BRAKE COOLINGBRAKE COOLING

INPUT PORTINPUT PORT

BRAKE COOLINGBRAKE COOLING

OUTPUT PORTOUTPUT PORT

BRAKE APPLYBRAKE APPLY

PORTPORT

BRAKE COOLINGBRAKE COOLING

DRAIN PLUGDRAIN PLUG

VENTVENT
PLUGPLUG

DRAINDRAIN
PLUGPLUG
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DRAIN PLUGDRAIN PLUG

BLEEDERBLEEDER
VALVEVALVE

BREATHERBREATHER

Illustration 14-2. Illustration 14-2. Wet DWet Disc Brakes isc Brakes Drive Axle (TDrive Axle (TXH400L)XH400L)

  

Drive Drive Axle TroubleshooAxle Troubleshootingting

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. DiDifffefererentntiaiall
overheatsoverheats

1.1. LoLow ow oil il lelevvelel..

2.2. IncIncorrorrect ect typtype ane and grd grade ade of oof oil.il.

3.3. IncIncorrorrect ect beabearinring ag adjudjustmstmentent..

4.4. BreBreathather in er in difdifferferentential hial housousing iing iss
plugged.plugged.

5.5. OiOil ll levevel el is is totoo ho highigh..

1.1. FilFill to l to corcorrecrect let level vel witwith reh recomcom--
mended oil (refer to themended oil (refer to the Fuel andFuel and
Lubricant SpecificationsLubricant Specifications in the in the
AppendicesAppendices).).

2.2. DraDrain, fin, fluslush, ah, and rend refilfill wil with rth recoecom-m-
mended oil.mended oil.

3.3. AdjAdjust ust beabearinrings. gs. RepReplaclace e any any thathatt
are damaged or excessively worn.are damaged or excessively worn.

4.4. RepReplaclace e breabreathether ir if f damdamageaged.d.

5.5. DraDrain oin oil dil down own to tto the che checheck pk plugluglevel in the differential.level in the differential.

2.2. LoLoss ss of of oioil ol out ut of of 
the differentialthe differential

1.1. DaDamamaged oged or badr badly wly wororn pinn pinioionn
shaft oil seal.shaft oil seal.

2.2. LooLoose se carcarrierier mr mounountinting bg boltolts.s.

3.3. BreBreathather in er in difdifferferentential hial housousing iing iss
plugged; forcing oil by the seals.plugged; forcing oil by the seals.

1.1. RepReplaclace oe oil sil seal eal and and checheck ck forfor
loose pinion bearings or pinion nut.loose pinion bearings or pinion nut.

2.2. CheCheck ack and tnd tighighten ten moumountinting bng boltolts.s.
Replace gasket if damaged or bro-Replace gasket if damaged or bro-
ken.ken.

3.3. RepReplaclace e breabreathether ir if f damdamageaged.d.

3.3. NoNoisisy y didiffffererenentitialal

a.a. NoNoisise oe on dn dririvvee a.a. RiRing geng gear aar and pnd pininioion adjn adjusust-t-
ment is too loose (excessive back-ment is too loose (excessive back-
lash).lash).
1)1) DriDrive ve shashaft ft is is outout-of-of-ph-phasease

aa.. AAddjjuusstt..

1)1) WheWhen tn the the tranransmismissission ton to axo axlele
drive shaft is installed, the flangesdrive shaft is installed, the flanges
on the drive shaft, must be alignedon the drive shaft, must be aligned
as shown in as shown in Illustration 1Illustration 11-1. 1-1. If theIf the
flanges are not aligned, repositionflanges are not aligned, reposition
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b.b. NoNoisise oe on cn coaoasstt

c.c. CoConsnstatant nt nonoisisee

d.d. NoNoisise oe on tn tururnsns

b.b. RiRing geng gear aar and pnd pininioion adjn adjusust-t-
ment is too tight (insufficient back-ment is too tight (insufficient back-
lash).lash).

c.c. 1)1) WWororn n bebearariningsgs..
2)2) ChChipippeped gd geaear r teteeteth.h.

d.d. WoWorn rn or or damdamaged aged difdifferferententialial
pinion gears, side gears, or pinionpinion gears, side gears, or pinion

 journals. journals.

g g , pg g , p
the splines to bring the flanges intothe splines to bring the flanges into
alignment. alignment. If this If this is not is not followed,followed,
the drive shaft will be out of phase,the drive shaft will be out of phase,
and vibration and noise may occur.and vibration and noise may occur.
bb.. AAddjjuusstt..

c.c. 1)1) ReReplplacace e bebearariningsgs..
2)2) ReReplplacace e gegearar..

d.d. RepReplaclace e difdifferferentential ial parparts.ts.

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

4.4. NoNoisisy fiy finanal drl driviveses
(Planetary Axles)(Planetary Axles)

1.1. LoLow ow oil il lelevevel.l.

2.2. WoWorn brn bearearingings in s in whewheels els or por planlanetet
gears.gears.

3.3. ChChipippeped ged gear tar teeeethth..

1.1. FilFill to l to corcorrecrect let level vel witwith reh recomcom--
mended oil (refer to themended oil (refer to the Fuel andFuel and
Lubricant SpecificationsLubricant Specifications in the in the
AppendicesAppendices).).

2.2. ReReplplacace bee bearariningsgs..

3.3. ReReplplacace gee geararss..

5.5. FiFinanal drl drivives oes ovever-r-
heat (Planetaryheat (Planetary

 Axles) Axles)

1.1. LoLow ow oil il lelevevel.l.

2.2. IncIncorrorrect ect typtype ae and nd gragrade de ofof
oil.oil.

3.3. IncIncorrorrect ect lublubricricant ant for for opeoperatratinging
temperature.temperature.

4.4. WhWheeeel beal beariringngs imps improropeperlrlyy
adjusted.adjusted.

5.5. ScScorored ped plalanenet pit pinsns..

1.1. FilFill to l to corcorrecrect let level vel witwith reh recomcom--
mended oil.mended oil.

2.2. DraDrain, in, fluflush, sh, and rand refiefill wll with oith oil oil of f 
recommended specifications.recommended specifications.

3.3. InsInstaltall the cl the corrorrect lect lubrubricaicant spnt specieci--
fied for temperature range.fied for temperature range.

4.4. AdjAdjust ust whewheel bel bearearingings ts to reo recomcom--
mended preload.mended preload.

5.5. InsInspecpect at and nd repreplaclace de defeefectictiveve
parts.parts.

6.6. LoLoss ss of of oioil ol out ut of of 
final drivesfinal drives
(Planetary Axles)(Planetary Axles)

1.1. DamDamageaged od or br brokroken en whewheel el dridriverver
gasket.gasket.

2.2. DaDamamageged or d or brbrokoken hen hub cub capap
gasket.gasket.

3.3. DamDamageaged od or er excexcessissivelvely y worwornn
wheel oil seals.wheel oil seals.

4.4. LoLoosose we wheheel el beabeariringngs.s.

1.1. ReReplplacace e gagasksketet..

2.2. ReReplplacace e gagasksketet..

3.3. RepReplaclace oie oil sel seals als and and adjadjust ust whewheelel
bearings properly.bearings properly.

4.4. AdjAdjust ust whewheel bel bearearings ings proproperperly aly andnd
replace oil seal.replace oil seal.

7.7. BrBrakake fle fluiuid ld levevel iel iss 1.1. BraBrake ke pispiston ton seaseals ls are are pospossibsiblyly 1.1. ReReplplacace see sealalss..
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continuously lowcontinuously low
with no signs ofwith no signs of
external leakageexternal leakage

pp pp yy
leaking.leaking.

pp

8.8. GeGear ar oioil ll levevel el inin
hub is continuous-hub is continuous-
ly too highly too high

1.1. SeaSeal bl betwetween een brakbrake he housousing ing andand
wheel hub may be leaking.wheel hub may be leaking.

2.2. CooCoolinling flg fluid puid presressursure is te is too hioo high.gh.

1.1. ReReplplacace se seaeal.l.

2.2. HavHave bre brake ake coocoolanlant prt pressessure ure relrelief ief 
valve cartridge replaced.valve cartridge replaced.

9.9. SiSigngns os of ef extxterernanall
leakage existleakage exist

1.1. CleClean san surfurface ace and and thethen den deterterminminee
location of leakage.location of leakage.

1.1. ReReplplacace see sealalss..

  

Section 15Section 15

Brake Control SystemBrake Control System

Introduction.Introduction. The brake control system controlsThe brake control system controls
the slowing down and stopping of the truck.the slowing down and stopping of the truck.

Hydraulic pressure is controlled by the foot oper-Hydraulic pressure is controlled by the foot oper-
ated brake valves (pedals) and is sent to theated brake valves (pedals) and is sent to the
brake housings of the drive axle to apply the ser-brake housings of the drive axle to apply the ser-
vice brakes. vice brakes. The parking The parking brake control brake control appliesapplies
and releases the spring applied, drive line parkingand releases the spring applied, drive line parking
brake.brake.

Major ComponentsMajor Components (Illustration 15-2) (Illustration 15-2).. The brakeThe brake
control system consists of a main pump, manifold,control system consists of a main pump, manifold,
two accumulators, brake valves, shuttle valve,two accumulators, brake valves, shuttle valve,
drive axle service brakes, parking brake control,drive axle service brakes, parking brake control,
and parking brake. and parking brake. Refer to Refer to the illustrations the illustrations asas
indicated for identification of parts.indicated for identification of parts.

Manifold.Manifold.   Refer Refer toto Section 22Section 22 for operation of  for operation of 
the manifold.the manifold.

AccumulatorsAccumulators (Illustration 15-8) (Illustration 15-8)..   There There are are twotwo
accumulators connectaccumulators connected to ed to the main the main valve. valve. TheyThey
store a volume of oil at pressure for brake applica-store a volume of oil at pressure for brake applica-
tion. tion. These These accumulators accumulators are are hydro-pneumatichydro-pneumatic
piston type and are precharged with dry nitrogenpiston type and are precharged with dry nitrogen
to 1,250 psi to 1,250 psi (86 bar) and (86 bar) and 500 psi (35 500 psi (35 bar). bar). ReferRefer
toto Section 22ESection 22E for procedures for checking the for procedures for checking the
precharge and charging the accumulator.precharge and charging the accumulator.

Brake ValvesBrake Valves (Illustration 15-3) (Illustration 15-3)..   There There are are twotwo
brake valves used brake valves used to stop the to stop the truck. truck. Both brakeBoth brake
valves actuate the service brakes of the drive axlevalves actuate the service brakes of the drive axle
when either when either brake pedal is brake pedal is applied. applied. The LH The LH brakebrake
valve can independently disengage the transmis-valve can independently disengage the transmis-
sion (inching) when the brake pedal is applied.sion (inching) when the brake pedal is applied.

When either brake valve is applied, its P and BWhen either brake valve is applied, its P and B
ports will be connected to send hydraulic pressureports will be connected to send hydraulic pressure
to apply to apply the service the service brakes. brakes. When the When the serviceservice
brakes are released, the B port is connected tobrakes are released, the B port is connected to
the T port to vent hydraulic flow back to thethe T port to vent hydraulic flow back to the
hydraulic tank.hydraulic tank.

Inching Operation.Inching Operation.   When the When the LH brake LH brake pedal ispedal is
depressed the transmission ill be disengageddepressed the transmission ill be disengaged

parking brake control is pulled out, the hydraulicparking brake control is pulled out, the hydraulic
pressure is released and the parking brake ispressure is released and the parking brake is

applied.applied.

Illustration Illustration 15-1. 15-1. Parking Brake Parking Brake ControlControl

Parking BrakeParking Brake (Illustration 15-4)(Illustration 15-4)..   The The parkingparking
brake is spring applied and hydraulically released.brake is spring applied and hydraulically released.

 Do not attempt to removeDo not attempt to remove
spring(s), they spring(s), they are not are not serviceable. serviceable. Do not Do not cut,cut,
saw, torch osaw, torch or modify r modify this chamberthis chamber. . SeriousSerious

injury or death could result.injury or death could result.

Parking Brake Linings.Parking Brake Linings.   The The parking brakparking brake lin-e lin-
ings should be checked for wear periodically (referings should be checked for wear periodically (refer
to theto the Preventive MaintenancePreventive Maintenance chart in thechart in the
AppendicesAppendices for parking brake linings wear for parking brake linings wear
inspection). inspection). The parking The parking brake linings brake linings should beshould be
replaced before the brake lining friction materialreplaced before the brake lining friction material
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depressed, the transmission will be disengageddepressed, the transmission will be disengaged
and wheel end and wheel end brakes applied. brakes applied. This allows This allows forfor
high engine speeds for greater hydraulic pumphigh engine speeds for greater hydraulic pump
output while reducing travel speed.output while reducing travel speed.

Shuttle ValveShuttle Valve (Illustration 15-8)(Illustration 15-8).. The shuttleThe shuttle
valve is used to isolate the hydraulic flow from thevalve is used to isolate the hydraulic flow from the
two brake valves.two brake valves.

Parking Brake ControlParking Brake Control (Illustration 15-1)(Illustration 15-1)..   TheThe
parking brake control is located on the instrumentparking brake control is located on the instrument
panel and when pushed in, it energizes the park-panel and when pushed in, it energizes the park-
ing brake solenoid valve which supplies hydraulicing brake solenoid valve which supplies hydraulic
pressure to release the spring applied parkingpressure to release the spring applied parking
brake, disengaging the parking brake.brake, disengaging the parking brake.   When theWhen the

replaced before the brake lining friction materialreplaced before the brake lining friction material
reaches a thicreaches a thickness of kness of .031 inch (.8 .031 inch (.8 mm). mm). TheThe
parking brake linings must be replaced in pairs.parking brake linings must be replaced in pairs.

  

BRAKE VALVESBRAKE VALVES
(Illustration 15-3)(Illustration 15-3)

MAIN PUMPMAIN PUMP
(Illustrat(Illustration ion 22-9)22-9)

PARKING BRAKEPARKING BRAKE
CONTROLCONTROL

(Illustratio(Illustration n 15-1)15-1)

MANIFOLDMANIFOLD
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PARKING BRAKEPARKING BRAKE
(Illustrati(Illustration on 15-4)15-4)

 ACCUMULA ACCUMULATORSTORS
(Illustrati(Illustration on 22-19)22-19)

MANIFOLDMANIFOLD
(Illustrati(Illustration on 15-4)15-4)

Illustration 15-2. Illustration 15-2. Brake Control Brake Control System ComSystem Components Identificationponents Identification

  

INDICATES HYDRAULIC FLUID FLOWINDICATES HYDRAULIC FLUID FLOW

LHLH

RHRH

Illustration Illustration 15-3. 15-3. Brake Brake ValvesValves

Parking Brake LiningsParking Brake Linings (Illustration 15-4)(Illustration 15-4)..   TheThe
parking brake linings should be checked for wearparking brake linings should be checked for wear
periodically (refer to theperiodically (refer to the Preventive MaintenancePreventive Maintenance

& Tag Out the truck.& Tag Out the truck.

1.1. Park Park the tthe truck ruck on a on a hard, hard, level level surfacsurface, ble, blockock
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periodically (refer to theperiodically (refer to the Preventive MaintenancePreventive Maintenance
chart in thechart in the AppendicesAppendices for parking brake linings for parking brake linings
wear inspection wear inspection interval). interval). The parking The parking brake lin-brake lin-
ings should be replaced when the thickness of theings should be replaced when the thickness of the
brake lining friction material is .031 inch (.8 mm) orbrake lining friction material is .031 inch (.8 mm) or
less. less. The parking The parking brake linings brake linings must be must be replacedreplaced
in pairs. in pairs. Perform the Perform the following procedures following procedures toto
replace the parking brake linings:replace the parking brake linings:

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, block the wheels in botha hard, level surface, block the wheels in both
directions to prevent movement, and Lock Outdirections to prevent movement, and Lock Out

the wheels of the truck in both directions,the wheels of the truck in both directions,
place the parking brake in the released posi-place the parking brake in the released posi-
tion and Lock Out &Tag Out the truck.tion and Lock Out &Tag Out the truck.

2.2. RemRemove ove pluplug (5g (5) an) and sd screcrew (w (17)17)..

3.3. WitWith the pah the parkirking brang brake relke releaseased, loed, looseosen then the
coupling nut (27) and back off setscrew (6)coupling nut (27) and back off setscrew (6)
until end of piston (12) is flush with theuntil end of piston (12) is flush with the

exposed end of piston (9).exposed end of piston (9).
4.4. AppApply thly the parke parking bring brakeake, Loc, Lock Out &Tk Out &Tag Outag Out

the truck, and remove the worn brake liningthe truck, and remove the worn brake lining
carrier assemblies (19).carrier assemblies (19).

5.5. InsInstaltall new bral new brake linke lining caing carrirrier asser assembemblielies.s.

  

Illustration 15-4. Illustration 15-4. Parking Parking Brake Brake AssemblyAssembly

6.6. InsInstaltall scrl screw (1ew (17) in7) into toto torqurque plae plate (1te (1) and) and
thread it into thread it into the nuts the nuts (18). (18). Tighten the nutsTighten the nuts
(18) against each other to a torque value of (18) against each other to a torque value of 
30 35 ft lbs (41 48 N30 35 ft lbs (41 48 N m)m)

a hard, level surface, block the wheels in botha hard, level surface, block the wheels in both
directions to prevent movement, and Lock Outdirections to prevent movement, and Lock Out
& Tag Out the truck.& Tag Out the truck.
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30-35 ft-lbs (41-48 N30-35 ft-lbs (41-48 N⋅⋅m).m).

7.7. PosPositiition thon the true truck wck with a rith a rateated load load on ad on a
15 percent grade (15 feet rise over 100 feet15 percent grade (15 feet rise over 100 feet
distance). distance). Apply the Apply the parking brake parking brake to ensureto ensure
that it will hold the truck with a rated load on athat it will hold the truck with a rated load on a
15 percent grade.15 percent grade.

Parking Brake AdjustmentParking Brake Adjustment (Illustrations 15-4(Illustrations 15-4

thru 15-6)thru 15-6).. Perform the following procedures toPerform the following procedures toadjustment the parking brake:adjustment the parking brake:

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon

1.1. ParPark the trk the truck on a hauck on a hard, lerd, level svel surfurfaceace, blo, blockck
the wheels of the truck in both directions,the wheels of the truck in both directions,
place the parking brake in the released posi-place the parking brake in the released posi-
tion and Lock Out &Tag Out the truck.tion and Lock Out &Tag Out the truck.

2.2. RemRemove thove the plug (e plug (see Isee Illullustrstratiation 15-on 15-5).5).

3.3. Loosen Loosen the the couplicoupling nng nut (ut (see see IllustIllustration ration 15-6).15-6).

4.4. Set rSet runniunning clng clearearancance bete betweeween the din the disc ansc andd
the lining surface by turning the set screw untilthe lining surface by turning the set screw until
a 0.020 - 0.030 inch (0.51-0.76 mm) thick shima 0.020 - 0.030 inch (0.51-0.76 mm) thick shim

 just fits between the  just fits between the lining and the lining and the disc surfacedisc surface
when the opposite lining is in contact with thewhen the opposite lining is in contact with the
disc.disc.

  

5.5. TTorque thorque the coue coupling pling nut tnut to 50-o 50-55 ft55 ft-lbs -lbs (68-75(68-75
NN⋅⋅m), while holding the set screw in position.m), while holding the set screw in position.

6.6. Re-Re-insinstaltall the pll the plug and tug and torqorque to 45ue to 45-50 ft-50 ft-lb-lbss
(61-68 N(61-68 N⋅⋅m).m).

PLUGPLUG

Illustration Illustration 15-5. 15-5. Parking Brake Parking Brake (Plug Installed)(Plug Installed)

SETSCREWSETSCREW

Illustration 15-4). Illustration 15-4). Loosen the Loosen the outer hex outer hex nutnut
(18) and place a 0.010 - 0.015 inch thick shim(18) and place a 0.010 - 0.015 inch thick shim

between the lining and the disc surface.between the lining and the disc surface.
 Adjust the socket head  Adjust the socket head cap screw (17) ucap screw (17) untilntil
the clearance between the shim is eliminated.the clearance between the shim is eliminated.

8.8. TTighighten tten the outhe outer hex ner hex nuts (uts (18) t18) to como complepletete
the centering operation. the centering operation. TTorque the two orque the two hexhex
nuts (18) against each other to a torque ratingnuts (18) against each other to a torque rating
of 30-35 ft-lbs (41-48 Nof 30-35 ft-lbs (41-48 N⋅⋅m).m).

9.9. Re-Re-adjadjust tust the brahe brake whke when then the runne running cing clealear-r-
ance reaches a total of 0.100 inch (2.5 mm).ance reaches a total of 0.100 inch (2.5 mm).

Wet Disc Brake BleedingWet Disc Brake Bleeding (Illustrations 14-1(Illustrations 14-1  andand
14-2)14-2).. Bleeding the wet disc brake systemBleeding the wet disc brake system
requires two servicemen; one to operate the ser-requires two servicemen; one to operate the ser-
vice brake pedal, and another to open and closevice brake pedal, and another to open and close
the bleeder valves the bleeder valves on the drive on the drive axle. axle. Perform thePerform the
following procedures to bleed the service brakes:following procedures to bleed the service brakes:

 Death, serious injury orDeath, serious injury or
property damage could result from notproperty damage could result from not
bleeding the bleeding the wet disc brwet disc brakes. akes. The wet diThe wet discsc
brakes must be bled to remove all air from thebrakes must be bled to remove all air from the
system when any brake system hydraulicsystem when any brake system hydraulic
connection hconnection has been as been loosened. loosened. Air canAir can
prevent hydraulic pressure from applying theprevent hydraulic pressure from applying the
brakes correctly and can increase stoppingbrakes correctly and can increase stopping
distance.distance.

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply parking brake anda hard, level surface, apply parking brake and
block the wheels of the truck in both directionsblock the wheels of the truck in both directions
to prevent movement.to prevent movement.

 Do not reuse used hydraulicDo not reuse used hydraulic
fluid. fluid. Used hydraulic Used hydraulic fluid can fluid can be contami-be contami-
nated and can cause incorrect operation.nated and can cause incorrect operation.
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COUPLINGCOUPLING
NUTNUT

Illustration Illustration 15-6. 15-6. Parking Brake Parking Brake (Plug Removed)(Plug Removed)

7.7. EveEven up thn up the rune runninning cleg clearaarance 0nce 0.01.010 - 0.00 - 0.01515
inch (0.25-0.38 mm) on each side of the discinch (0.25-0.38 mm) on each side of the disc
by adjusting the socket head cap screw (17,by adjusting the socket head cap screw (17,

nated and can cause incorrect operation.nated and can cause incorrect operation.
Damage to components can result.Damage to components can result.

1.1. ParPark the tk the trucruck on a hak on a hard, lrd, leveevel surl surfacface, ape, applyply
parking brake and block the wheels of theparking brake and block the wheels of the
truck in both directions to prevent movement.truck in both directions to prevent movement.

2.2. WitWith the enh the engingine runne runninging, hav, have some someone aeone applpplyy
one of the service brake pedals and hold itone of the service brake pedals and hold it

down.down.
3.3. OpeOpen the bn the bleeleeder vder valvalve aboe about 1/ut 1/2 tur2 turn on thn on thee

left front wheel brake housing, allowing air andleft front wheel brake housing, allowing air and
oil to vent into a suitable container.oil to vent into a suitable container.

  

MANUALMANUAL

OVERRIDE KNOBOVERRIDE KNOB

Illustration Illustration 15-7. 15-7. Parking Parking Brake Brake SolenoidSolenoid

4.4. CloClose thse the blee bleedeeder valr valve anve and thed then reln releasease thee the
brake pedal.brake pedal.

5.5. RepRepeat peat procroceduedures 2res 2., 3.., 3., and 4, and 4. unt. until ail a
bubble-free flow of fluid is observed while con-bubble-free flow of fluid is observed while con-
tinuing to check the level of fluid in the hydrau-tinuing to check the level of fluid in the hydrau-
lic tank.lic tank.

6.6. RepRepeat peat procroceduedures 2res 2. thr. througough 5. to blh 5. to bleed teed thehe
right service brake.right service brake.

Parking Brake SolenoidParking Brake Solenoid (Illustration 15-7)(Illustration 15-7)..   TheThe
parking brake solenoid of the manifold can beparking brake solenoid of the manifold can be

enough pressure is available by the accumulators.enough pressure is available by the accumulators.

To return to normal parking brake operation, fullyTo return to normal parking brake operation, fully

turn the manual override knob out counterclock-turn the manual override knob out counterclock-wise.wise.

Drive Axle Service Brakes ServicingDrive Axle Service Brakes Servicing

 Death, serious injury or pro-Death, serious injury or pro-
perty damage may occur from improperlyperty damage may occur from improperly

i t i ii t i i th ith i b kb k II
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parking brake solenoid of the manifold can beparking brake solenoid of the manifold can be
manually activated to release the parking brake.manually activated to release the parking brake.

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface if possible, block thea hard, level surface if possible, block the
wheels in both directions to prevent move-wheels in both directions to prevent move-

ment, and Lock Out & Tag Out the truck.ment, and Lock Out & Tag Out the truck.

To release the parking brake, fully turn the manualTo release the parking brake, fully turn the manual
override knob in clockwise to release the parkingoverride knob in clockwise to release the parking
brake.brake.

 NOTE: NOTE:   The parking The parking brake will brake will only be released only be released if if 

maintaining maintaining the service the service brakes. brakes. ImproperImproper
maintenance procedures may lead to decreas-maintenance procedures may lead to decreas-
ed service life, decreased performance, ored service life, decreased performance, or
brake failure. brake failure. Always follow Always follow proper prproper proce-oce-
dures for inspection, maintenance, and servicedures for inspection, maintenance, and service
of the brake system as outlined in this manual.of the brake system as outlined in this manual.

The brakes should be disassembled and inspect-The brakes should be disassembled and inspect-
ed every 10,000 hours (or 5 years), whichevered every 10,000 hours (or 5 years), whichever
occurs first, or when any of the following condi-occurs first, or when any of the following condi-
tions, listed belowtions, listed below, occur, occur. . The suggested brakesThe suggested brakes
inspection interval is based on normal operatinginspection interval is based on normal operating
conditions and may be increased or decreasedconditions and may be increased or decreased
based on actual operating experiencebased on actual operating experience..

  

1.1. BraBrakes hakes have ovve overherheateated aned and / or hyd / or hydradrauliulicc
tank level has run low.tank level has run low.

2.2. DirDirty or cty or contontamiaminatnated hyded hydrauraulic flic fluiluid.d.

3.3. CloCloggegged or dirtd or dirty hydry hydraulaulic retic return fiurn filtelter withr with
(apparently) fibrous material.(apparently) fibrous material.

4.4. OutOut-of-of-th-the-oe-ordirdinarnary braky brake noise noise from oe from one orne or

more service brakes - such as grinding ormore service brakes - such as grinding or
metal-to-metal contact.metal-to-metal contact.

5.5. AbnAbnormormallally lony long pedag pedal strl strokeoke, eve, even witn withh
hydraulic tank fluid level full.hydraulic tank fluid level full.

6.6. ServicService brake brakes pues pulling lling to onto one side side or e or the otthe otherher..

Brake Control Brake Control System TroubleshootinSystem Troubleshootingg

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. No No or or weweak ak seservrvicicee
brakesbrakes

1.1. AiAir ir in bn brarake ke sysyststemem..

2.2. DefDefectective ive serservicvice bre brake ake valvalve.ve.
3.3. LeaLeak in k in linline bee betwetween ten the mhe manianifolfoldd

and brake housings.and brake housings.

4.4. DeDefefectctivive pise pistoton sen sealals.s.

5.5. WoWorn orn or dar damagmaged ded discisc(s) (s) insinsideide
brake housing.brake housing.

6.6. BrBrakakes aes are ore oveverhrheaeatiting.ng.

7.7. DeDefefectctivive e mamaninifofoldld..

8.8. RefRefer aer also lso to to ProProbleblem 7m 7. of . of thethe
Hydraulic System Hydraulic System TTroubleshoot-roubleshoot-
inging chart inchart in Section 22Section 22..

1.1. BleBleed ted the bhe brakrake sye systestem (m (refrefer ter too
Wet Disc Brake BleedingWet Disc Brake Bleeding in thisin this
section).section).

2.2. RepReplaclace se servervice ice brabrake ke valvalve.ve.
3.3. InsInspecpect hyt hydradrauliulic hosc hoses aes and rend repaipairr

if needed.if needed.

4.4. RefRefer ter to tho the drie drive ave axle mxle manuanufacfacturtur--
er’s manual for isolation of defec-er’s manual for isolation of defec-
tive piston seals (which side) andtive piston seals (which side) and
repairs.repairs.

5.5. RefRefer ter to tho the drie drive ave axle mxle manuanufacfacturtur--
er’s manual for repairs.er’s manual for repairs.

6.6. ReRefefer to r to PrProboblelem 1. m 1. of tof thehe WetWet
Disc Brakes Cooling SystemDisc Brakes Cooling System
TroubleshootingTroubleshooting chart in chart in SectionSection
15C.15C.

7.7. ReRepapair ir mamaninifofoldld..
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2.2. BrBrakakes es wiwill ll nonott
releaserelease

continued continued 

1.1. DefDefectective ive serservicvice brae brake vke valvalve(se(s).).

2.2. WoWorn orn or dar damagmaged ded discisc(s) (s) in bin brakrakee
housing.housing.

1.1. RepReplaclace see servirvice bce brakrake vae valvelve(s)(s)..

2.2. RefRefer ter to tho the drie drive ave axle mxle manuanufacfacturtur--
er’s service manual for repairinger’s service manual for repairing
procedures.procedures.

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

2.2. BrBrakakes es wiwill ll nonott
releaserelease
(Continued)(Continued)

3.3. HigHigh prh pressessure bure brakrake-ae-applpply poy port ort of f 
the brake housing is blocked.the brake housing is blocked.

4.4. PinPincheched, cd, crimrimpedped, or , or defdefectectiveive

hydraulic hose.hydraulic hose.

3.3. RemRemove ove bloblockackage ge frofrom tm the he highighh
pressure brake-apply port of thepressure brake-apply port of the
brake housing.brake housing.
Loosen the bleeder valve to allowLoosen the bleeder valve to allow
trapped oil trapped oil to escto escape. ape. Remove tRemove thehe
high pressure brake-apply hosehigh pressure brake-apply hose
from the from the brake housing. brake housing. Then withThen with
a paper clip, insert a paper clip ina paper clip, insert a paper clip in
the port to remove the blockage,the port to remove the blockage,
reassemble and perform thereassemble and perform the WetWet
Disc Brake BleedingDisc Brake Bleeding procedures procedures
located in this section.located in this section.

4.4. IsIsololatate ae and nd rerepapairir..

3.3. NNoioisy sy brbrakakeses 1.1. WrWrong ong typtype of e of hydhydrauraulic lic flufluid iid iss
being used.being used.

2.2. BrBrakakes aes are ore oveverhrheaeatitingng..

3.3. IntInternernal faal failuilure inre insidside the de the drivrive axle axlee
wheel end.wheel end.

1.1. Use Use onlonly apy approproved ved flufluid (id (refrefer ter too
thethe Fuel and Lubricant Specifica-Fuel and Lubricant Specifica-
tionstions).).

2.2. ReRefefer to r to PrProbloblem 1em 1. of . of ththee WetWet
Disc Brakes Cooling SystemDisc Brakes Cooling System
TroubleshootingTroubleshooting chart in chart in SectionSection
15C.15C.

3.3. RefRefer ter to the o the dridrive axve axle mle manufanufactactur-ur-
er’s manual for repairs.er’s manual for repairs.

4.4. PaParkrkining bg brarakkee
does not applydoes not apply

1.1. DefDefectective ive parparkinking brg brake ake swiswitchtch..

2.2. LooLoose, se, brobrokenken, or , or shoshorterted wid wire(re(s).s).

3.3. DeDefefectctivive e mamaninifofoldld..

4.4. DeDefefectctivive me maiain pn pumump.p.

1.1. RepReplaclace pae parkirking ng brabrake ke swiswitchtch..

2.2. IsIsololatate and re and repepaiair wirr wire(e(s)s)..

3.3. ReRepapair ir mamaninifofoldld..

4.4. ReReplplacace me maiain pn pumumpp..
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5.5. PaParkrkining bg brarakkee
does not releasedoes not release

1.1. DefDefectective ive parparkinking brg brake ake swiswitchtch..

2.2. LooLoose, se, brobrokenken, or , or shoshorterted wid wire(re(s).s).

3.3. DeDefefectctivive e mamaninifofoldld..

4.4. DeDefefectctivive e mamainin  pump.pump.
5.5. RefRefer aer also lso to to ProProbleblem 8. m 8. of of thethe

Hydraulic System Hydraulic System TTroubleshoot-roubleshoot-
inging chart inchart in Section 22Section 22..

1.1. RepReplaclace pae parkirking ng brabrake ke swiswitchtch..

2.2. IsIsololatate and re and repepaiair wirr wire(e(s)s)..

3.3. ReRepapair ir mamaninifofoldld..

4.4. ReReplplacace me maiain pn pumumpp..

  

Hoist CircuitHoist Circuit

  

PLACE THE FOLLOWING ILLUSTRATION INPLACE THE FOLLOWING ILLUSTRATION IN
 A FOLDE A FOLDER ENVER ENVELOPE:LOPE:

Illustration 15-8 - 15-2495 SHT. 2 (ANSI)Illustration 15-8 - 15-2495 SHT. 2 (ANSI)
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Section 15CSection 15C

Wet Disc Brakes Cooling SystemWet Disc Brakes Cooling System
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Introduction.Introduction.   The brakes The brakes cooling syscooling system main-tem main-
tains a safe operating temperature by cooling thetains a safe operating temperature by cooling the
hydraulic fluid in the wet disc brake system.hydraulic fluid in the wet disc brake system.

Major ComponentsMajor Components (Illustration 22-1)(Illustration 22-1).. The brakeThe brake
cooling system consists of an auxiliary pump,cooling system consists of an auxiliary pump,
manifold, cooling check valve, various hoses andmanifold, cooling check valve, various hoses and
fittings.fittings.

Auxiliary PumpAuxiliary Pump (Illustration 15-8) (Illustration 15-8)..   The The auxiliaryauxiliary
pump is a two section pump with gear sets of pump is a two section pump with gear sets of 
equal size. equal size. The flow of one The flow of one gear set is sgear set is sent toent to
port B1 of the cooling check valve while the flowport B1 of the cooling check valve while the flow
of the other gear set is sent to port P3 of the man-of the other gear set is sent to port P3 of the man-
ifold valve (refer toifold valve (refer to Brake / Brake Cooling LogicBrake / Brake Cooling Logic
inin Section 22Section 22 for a detailed description of man-for a detailed description of man-
ifold flow dedicated to service brake cooling).ifold flow dedicated to service brake cooling).

COOLINGCOOLING
CHECK VALVECHECK VALVE

Illustration 15CIllustration 15C-1. -1. Cooling Check Cooling Check VValvealve

Cooling Check ValveCooling Check Valve (Illustrations 15C-1 and(Illustrations 15C-1 and

15-7)15-7)..   The cooling The cooling check valve check valve sends cooling sends cooling fluidfluid
to the servto the service brakes. ice brakes. This valve This valve receives flowreceives flow
from the auxiliary pump at port B1 and the fluid isfrom the auxiliary pump at port B1 and the fluid is
sent out port P1 to cool the right side drive axlesent out port P1 to cool the right side drive axle
brake. brake. The cooling The cooling check valvcheck valve also e also receives flowreceives flow
from the manifold at port P2 and the fluid is sentfrom the manifold at port P2 and the fluid is sent
out port B2 to cool the left side drive axle brake.out port B2 to cool the left side drive axle brake.
This valve also sends fluid from the service brakesThis valve also sends fluid from the service brakes
back to back to the hydraulic the hydraulic tank. tank. In addition, In addition, the coolingthe cooling
check valve contains two 15 psi (1 bar) checkcheck valve contains two 15 psi (1 bar) check
valves that limit the drive axle wheel ends fromvalves that limit the drive axle wheel ends from
seeing no more than 15 psi (1 bar) of pressure,seeing no more than 15 psi (1 bar) of pressure,
protecting the wheel end face seals.protecting the wheel end face seals.

Manifold.Manifold.   Refer Refer toto Section 22Section 22 for operation of  for operation of 
the manifold.the manifold.
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Wet Disc Brakes Wet Disc Brakes Cooling System TroubleshootiCooling System Troubleshootingng

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. BrBrakakes es OvOvererheheatat 1.1. LoLow cow coololining flg fluid uid flflowow..

2.2. ImImprpropoper hyer hydrdraulaulic flic fluiuid.d.

3.3. HydHydrauraulic lic syssystem tem coocooler fler fins ins areare
plugged.plugged.

4.4. ExcExcessessive ive dutduty cyy cycle cle (ex(excescessivsivee
application of brakes).application of brakes).

5.5. BraBrakes kes at wat wheel heel endends ars are noe not fut fullylly
releasing.releasing.

1.1. RefRefer ter to Pro Probloblem 2em 2. of . of thithis trs troubouble-le-
shooting chart.shooting chart.

2.2. Use Use spespecifcified ied flufluid (id (refrefer ter to tho theeFuel and Lubricant Specifica-Fuel and Lubricant Specifica-
tionstions in the in the AppendicesAppendices).).

3.3. CleClean than the hyde hydrauraulic slic systystem coem cooleolerr..

4.4. AllAllow how hydrydraulaulic fic fluiluid to d to coocool anl andd
adjust duty cycle.adjust duty cycle.

5.5. ReRefefer tr to Pro Proboblelem 2m 2..  in thein the BrakeBrake
Control System TroubleshootingControl System Troubleshooting
chart inchart in Section 15Section 15..

2.2. LoLow Cw Cooooliling ng FlFluiuidd
FlowFlow

1.1. Low Low hydhydrauraulic lic flufluid id supsupplyply..

2.2. PluPluggegged hyd hydradrauliulic tac tank bnk breareathetherr
filter.filter.

3.3. Air lAir leak eak in suin suctiction hoon hose tse to auxo auxiliiliaryary
pump.pump.

4.4. DeDefefectctivive auxe auxililiaiary pury pumpmp..

5.5. FluFluid is id is bypbypassassing ting the chhe check eck valvalvesves
in cooling check valve.in cooling check valve.

1.1. FilFill hyl hydraudraulic lic tantank to k to the the proproperper
fluid level.fluid level.

2.2. RepReplaclace e brebreathather er filfilterter..

3.3. LoLocacate lte leaeak ank and red repaipairr..

4.4. ReReplplacace te the he pupumpmp..

5.5. CleClean an the the checheck ck valvalvesves. . If If clecleanianingng
does not resolve the problem,does not resolve the problem,
replace the check valves.replace the check valves.

3.3. OnOne Se Sidide oe of Df Dririveve
 Axle Overheats Axle Overheats

1.1. DefDefectective ive chechecks cks in cin coolooling ing checheckck
valve.valve.

1.1. ReReplplacace defee defectctivive chee checkcks.s.

  

Section 16Section 16
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Introduction.Introduction. The steering system provides guid-The steering system provides guid-
ance control of the truck.ance control of the truck.

Major ComponentsMajor Components (Illustration 16-1) (Illustration 16-1).. The steer-The steer-
ing system consists of the main pump, manifold,ing system consists of the main pump, manifold,
steering valve, steer cylinder, hoses and varioussteering valve, steer cylinder, hoses and various
fittings.fittings.

Main Pump.Main Pump.   Refer Refer toto Section 22Section 22 for operation of  for operation of 

the main pump.the main pump.

Manifold.Manifold.   Refer Refer toto Section 22Section 22 for operation of  for operation of 
the manifold.the manifold.

Steering Orbitrol.Steering Orbitrol. Refer toRefer to Section 22Section 22 for opera-for opera-
tion of the steering orbitrol.tion of the steering orbitrol.

Steer CylinderSteer Cylinder (Illustration 16-1) (Illustration 16-1).. The steer cylin-The steer cylin-
der is a double-acting cylinder that turns the steerder is a double-acting cylinder that turns the steer
tires.tires.

Steering Logic.Steering Logic. Refer toRefer to Section 22Section 22 for steering for steering
logic information.logic information.

Steering System Steering System TrTroubleshooting.oubleshooting.   Refer Refer toto
Hydraulic System Hydraulic System TrTroubleshootingoubleshooting chart inchart in
Section 22Section 22..

Setting Hydraulic Pressures.Setting Hydraulic Pressures.   Refer Refer toto SettingSetting
Hydraulic PressuresHydraulic Pressures in in Section 22Section 22 for proce- for proce-
dures to set the pressures for the steering system.dures to set the pressures for the steering system.

  

Hoist CircuitHoist Circuit
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Hoist CircuitHoist Circuit
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PLACE THE FOLLOWING ILLUSTRATION INPLACE THE FOLLOWING ILLUSTRATION IN
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Illustration 16-1 - 16-2364 SHT. 2 (ANSI)Illustration 16-1 - 16-2364 SHT. 2 (ANSI)
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Section 17Section 17

Tires and WheelsTires and Wheels

Introduction.Introduction. This section contains safety warn-This section contains safety warn-
ings that must be adhered to to prevent seriousings that must be adhered to to prevent serious
personal injury or death when servicing tires andpersonal injury or death when servicing tires and
wheels. wheels. Also included Also included are procedures are procedures for properlyfor properly
torquing the wheel nuts.torquing the wheel nuts.

 Under no circumstancesUnder no circumstances
should anyone mount or demount tires withoutshould anyone mount or demount tires without
proper training as required in OSHA Rules andproper training as required in OSHA Rules and
Regulations 1910.177 “Servicing multi-pieceRegulations 1910.177 “Servicing multi-piece
and single and single piece rim piece rim wheels.” wheels.” Follow all Follow all pro-pro-
cedures and safety instructions.cedures and safety instructions.

Tires.Tires. Tires may represent one of the major directTires may represent one of the major directexpenses of expenses of equipment operation. equipment operation. Refer to Refer to thethe
Goodyear Tire Maintenance Manual for properGoodyear Tire Maintenance Manual for proper
maintenance and repair of tires for optimal tire life.maintenance and repair of tires for optimal tire life.
The Goodyear Tire Maintenance Manual is aThe Goodyear Tire Maintenance Manual is a
generic tire maintenance manual covering tiregeneric tire maintenance manual covering tire
maintenance that apply to all brands of tires.maintenance that apply to all brands of tires.
Check the tires and valve caps daily for anyCheck the tires and valve caps daily for any
damage.damage.


All tiAll ti l t d f tl t d f t i ii i thth S f tS f t

   Bias and Bias and radial constructiradial constructions must ons must never benever be
mixed on dual pair.mixed on dual pair.

Tire Inflation.Tire Inflation.   The tire The tire pressure spressure should behould be
checked on a daily basis (refer to the serial datachecked on a daily basis (refer to the serial data
plate, located on the left side of the truck in frontplate, located on the left side of the truck in front
of the steer tire, for proper tire pressure).of the steer tire, for proper tire pressure).

 Maintain the proper tireMaintain the proper tire
inflation pressures listed on the truck serialinflation pressures listed on the truck serial
data plate.data plate.

Tire Overinflation.Tire Overinflation. Overinflation results in highOverinflation results in high
cord stress even when the tire isn’t overloaded.cord stress even when the tire isn’t overloaded.
Stress reduces resistance to blowouts fromStress reduces resistance to blowouts from
impacts. impacts. It also increases It also increases the danger of the danger of the tirethe tire
being cut. being cut. The problem The problem can be can be compounded bycompounded by
poorly maintained working terrain.poorly maintained working terrain.

Tire Underinflation.Tire Underinflation.   An underinflatAn underinflated ted tire wire willill
deflect too mucdeflect too much. h. It also leads It also leads to excessive to excessive side-side-
wall flexing. wall flexing. It is It is very important, very important, in wheel endsin wheel ends
employing dual tire pairs, that each tire have theemploying dual tire pairs, that each tire have the
correct air prescorrect air pressure. sure. This prevents This prevents one tire fromone tire from
carrying more of carrying more of the load than the load than the other tthe other tire. ire. Flex-Flex-
ing of an underinflated tire in a dual pair coulding of an underinflated tire in a dual pair could
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   All tire All tire related safety related safety warnings in warnings in thethe Safety Safety
Check 2nd EditionCheck 2nd Edition booklet and this sectionbooklet and this section
must be understood before performing anymust be understood before performing any
tire maintenance.tire maintenance.

   Inflate Inflate tire tire in in a safety a safety cage. cage. Use Use safetysafety
chains or equivalent restraining devices dur-chains or equivalent restraining devices dur-
ing infling inflation. ation. Misassembled pMisassembled parts may arts may flyfly
apart with explosive force during inflation.apart with explosive force during inflation.

   Never sit on or stand in Never sit on or stand in front of a tire and rfront of a tire and rimim
assembly that assembly that is being is being inflated. inflated. Use a clUse a clip-ip-
on chuck, an in-line pressure gauge, andon chuck, an in-line pressure gauge, and
make sure the inflation hose is long enoughmake sure the inflation hose is long enough
to permit the person inflating the tire toto permit the person inflating the tire to
stand to the side of the stand to the side of the tire, not in front or intire, not in front or in
back of the tire assembly.back of the tire assembly.

   Keep Keep tires tires free free of of grease grease and and oil. oil. GreaseGrease
and oil and oil are highly are highly damaging to damaging to tires. tires. IfIf
grease or oil are allowed to remain on tiresgrease or oil are allowed to remain on tires

for extended periods of time, rubber deterio-for extended periods of time, rubber deterio-
ration may occur.ration may occur.

   Tire assembliTire assemblies operated as a dual pair es operated as a dual pair mustmust
have the same outside diameter, be from thehave the same outside diameter, be from the
same same manufacturermanufacturer, be of the same type, be of the same type
(industry code) and be of the same construc-(industry code) and be of the same construc-
tion (both bias or both radials).tion (both bias or both radials).

lead to the underinflated tire rubbing the other tirelead to the underinflated tire rubbing the other tire
which could lead which could lead to premature tto premature tire failure. ire failure. TiresTires
with radial cracks indicate continuous underinfla-with radial cracks indicate continuous underinfla-

tion operattion operation. ion. Other Other underinflated indicunderinflated indicationsationsinclude the following:include the following:

1.1. SpSpototty oty or unr uneveven ten treread wad weaearr

2.2. PlPly sey sepapararatitionon

3.3. LooLoose ose or bror broken ken corcords ids insinside tde the the tireire

4.4. FaFabrbric ic cacarcrcasass fs fatatigigueue

Rims.Rims.   The rims The rims hold the hold the tires on tires on the hub. the hub. TheThe
wheels and wheels and mounts require mounts require a run-in period. a run-in period. TheThe
torque of the wheel nuts must be checked everytorque of the wheel nuts must be checked every
10 hours of 10 hours of operation until rim operation until rim is fully is fully seated. seated. Per-Per-
form theform the Torquing ProcedureTorquing Procedure to tighten theto tighten the
wheel nuts of each hub each time tires arewheel nuts of each hub each time tires are
removed from tremoved from the drive or he drive or steer axle. steer axle. Inspect theInspect the

wheel studs wheel studs dailydaily..

 If one wheel stud has brokenIf one wheel stud has broken
off, a significant reduction of the off, a significant reduction of the rim’rim’s clamp-s clamp-
ing force will ing force will be lost. be lost. Remove machine Remove machine fromfrom
service and repair immediately.service and repair immediately.

  

WHEEL NUT TORQUE VALUEWHEEL NUT TORQUE VALUE

Drive Axle.............490 - 510 ft-lbsDrive Axle.............490 - 510 ft-lbs
(670 - 695 N(670 - 695 N⋅⋅m)m)

   This value is located This value is located on the tron the truckuck

serial plate for reference.serial plate for reference.
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Illustration 17-1. Illustration 17-1. Drive Axle Wheel Drive Axle Wheel Nuts TNuts Torquing Sequence (TX180S - 360L)orquing Sequence (TX180S - 360L)

Torquing ProcedureTorquing Procedure (Illustrations 17-1 through(Illustrations 17-1 through
17-4)17-4)..   Perform the Perform the following procedures following procedures to torqueto torque
the wheel nuts:the wheel nuts:

 Every time the wheels areEvery time the wheels are
removed, a removed, a run-in perrun-in period is iod is required. required. TheThe
wheel nuts must be re-torqued every 10 hourswheel nuts must be re-torqued every 10 hours
of operation until rims are fully seated.of operation until rims are fully seated.

1.1. StaStart at port at positsition #1 aion #1 and tignd tightehten the whn the wheel nueel nutt
to the to the specified torque specified torque value listed. value listed. ProceedProceed

in the illustrated numerical order to torque thein the illustrated numerical order to torque theother wheel nuts.other wheel nuts.

2.2. RepRepeat preat proceocedurdure 1. unte 1. until no whil no wheel nueel nut movt moveses
when the proper when the proper torque value is torque value is applied. applied. Pro-Pro-
cedure 1. may have to be repeated severalcedure 1. may have to be repeated several
times to tighten the wheel nuts to the propertimes to tighten the wheel nuts to the proper
torque value.torque value.

InspectionInspection


   Mixing parts Mixing parts of one mof one manufacturer’s rims anufacturer’s rims withwith

those of another is those of another is potentially dangerous.potentially dangerous.
Always check manufacturer for approval.Always check manufacturer for approval.

   Do Do not bnot be careless e careless or or take chances. take chances. If youIf you
are not sure about the are not sure about the proper mating of rimproper mating of rim
and wheel parts, consult a wheel and rimand wheel parts, consult a wheel and rim
expert. expert. This may bThis may be the tire e the tire man who iman who iss
servicing your fleet or the rim and wheelservicing your fleet or the rim and wheel

distributor in your area.distributor in your area.

1.1. MultiMulti-piece -piece rims rims and and all all rim rim compocomponents nents mustmust
be inspected before re-assembly each timebe inspected before re-assembly each time
the tire is removed from the rim for repair andthe tire is removed from the rim for repair and
each time the each time the tire is replaced. tire is replaced. Rims and all Rims and all rimrim
components should be inspected annually (orcomponents should be inspected annually (or
every 3,000 hours) otherwise.every 3,000 hours) otherwise.

  

WHEEL NUT TORQUE VALUEWHEEL NUT TORQUE VALUE

Drive Axle.............490 - 510 ft-lbsDrive Axle.............490 - 510 ft-lbs
(670 - 695 N(670 - 695 N⋅⋅m)m)

   These value is locatThese value is located on the ed on the trucktruck

serial plate for reference.serial plate for reference.
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Illustration 17-2. Illustration 17-2. Drive Axle Drive Axle Wheel Nuts Wheel Nuts TTorquing Sequence orquing Sequence (TXH400L)(TXH400L)

2.2. Any rAny rim or rim or rim coim compomponent nent whiwhich is ch is bent bent out oout of f 
shape, pitted from corrosion, broken, orshape, pitted from corrosion, broken, or
cracked must cracked must not be used. not be used. It must It must be markedbe marked
or tagged as unserviceable and removed fromor tagged as unserviceable and removed from
the service the service area and area and discarded. discarded. When partWhen part
condition is in doubt, replace it.condition is in doubt, replace it.

3.3. EnsEnsure thure that all pat all partarts cors correcrectly mtly matcatch the tyh the typepe
of wheel of wheel being assembled. being assembled. Check with Check with thethe
manufacturer if there is any doubt.manufacturer if there is any doubt.

4.4. Rim bRim bases, ases, rim frim flangeslanges, rim , rim guttegutters, lrs, lock ock rings,rings,
and bead seat bands must be free of any dirt,and bead seat bands must be free of any dirt,

surface rust, scale or loose / flaked rubbersurface rust, scale or loose / flaked rubber
buildup prior to re-assemblybuildup prior to re-assembly. . All dirt All dirt and rustand rust
must be removed from the lock ring gutter.must be removed from the lock ring gutter.
Clean and repaint rims to stop the detrimentalClean and repaint rims to stop the detrimental
effects of corrosion.effects of corrosion.

5.5. Air inAir inflaflatiotion equin equipmepment shont should hauld have a filve a filter inter in
the air line cable of removing moisture fromthe air line cable of removing moisture from
the airthe air. . This will This will help in preventhelp in preventing corrosion.ing corrosion.

6.6. RimRims havs have a usefe a useful serul servicvice life te life that is dhat is depeepen-n-
dent on variables such as over / under inflationdent on variables such as over / under inflation
pressures, duty cycle, yard conditions, andpressures, duty cycle, yard conditions, and
overloading foverloading from rom example. example. Although actAlthough actualual
rim life will vary from one application to anoth-rim life will vary from one application to anoth-
er, replacement after 10,000 hours of serviceer, replacement after 10,000 hours of service
life is life is recommended. recommended. These rims These rims should beshould be
tagged as unserviceable and removed fromtagged as unserviceable and removed from
the service area and discarded.the service area and discarded.

Tire / Wheel JackingTire / Wheel Jacking


   Never rely solely Never rely solely upon jacks oupon jacks or hoists tor hoists to

support the lift truck while removing tire / support the lift truck while removing tire / 
wheel.wheel.

   Before placing Before placing jack in positijack in position, block tiron, block tiree
and wheel on the other side of the truck.and wheel on the other side of the truck.

   Always place Always place oak or ooak or other hardwood ther hardwood blockblock
cribbing under the load after the jack orcribbing under the load after the jack or

  

hoist has lifted hoist has lifted the load. the load. Make sure the Make sure the crib-crib-
bing is large enough to have sufficient con-bing is large enough to have sufficient con-
tact with the supported load to be stable.tact with the supported load to be stable.

   Never get uNever get undernder, near or between , near or between heavyheavy
objects that are supported only by a jack orobjects that are supported only by a jack or
hoist.hoist.

   Always use Always use hardwood bhardwood blocks under locks under jack.jack.

tool about 10tool about 10°° to keep  to keep it firmly it firmly in place. in place. If itIf it
slips off, it can fly with enough force to kill.slips off, it can fly with enough force to kill.
Always stand to one side when you applyAlways stand to one side when you apply
hydraulic pressure.hydraulic pressure.

   Never force or Never force or hammer rim hammer rim components,components,
especially rim components under pressure.especially rim components under pressure.

   Never attempt to welNever attempt to weld on an infld on an inflated tire / rimated tire / rim
assembly.assembly.

   Do not uDo not under any cirnder any circumstances, attempt cumstances, attempt toto
rework, weld, heat or braze any rim compo-rework, weld, heat or braze any rim compo-
nents that are cracked, broken, or damaged.nents that are cracked, broken, or damaged.
Replace with new parts, or parts that are notReplace with new parts, or parts that are not
cracked, broken, or damaged, and which arecracked, broken, or damaged, and which are

of the same size, type and make.of the same size, type and make.
   Do not hammDo not hammer on rimer on rims or componens or components withts with

steel hammers. steel hammers. Use rubberUse rubber, lead, pl, lead, plastic, orastic, or
brass faced mallets, if it is necessary, to tapbrass faced mallets, if it is necessary, to tap
components together.components together.

   Always exhaust all Always exhaust all air from air from a single tire a single tire andand
from both tires of a dual assembly prior tofrom both tires of a dual assembly prior to
removing any rim components such as nutsremoving any rim components such as nuts
and rim clamps.and rim clamps.

   Make sure Make sure to remove to remove the valve cothe valve core tore to
exhaust all air exhaust all air from the tifrom the tire. re. Remove bothRemove both
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   WHEEL WHEEL NUT NUT TORQUE TORQUE VALUESVALUES

Steer Axle........340 - 360 ft-lbs (375 - 405 NSteer Axle........340 - 360 ft-lbs (375 - 405 N⋅⋅m)m)

   These values are These values are on the trucon the truck serial platek serial plate

for reference.for reference.

Illustration 17-3. Illustration 17-3. Steer Axle Wheel Steer Axle Wheel Nuts TNuts Torquingorquing
Sequence (TX180S-360L)Sequence (TX180S-360L)

DemountingDemounting


   Do not let Do not let anyone mount anyone mount or demount or demount tirestires

without proper training as stated in OSHAwithout proper training as stated in OSHA
Rules and Regulations 1910.177 “ServicingRules and Regulations 1910.177 “Servicing
multi-piece and single piece rim wheels.”multi-piece and single piece rim wheels.”

   Do not stand in Do not stand in front of the tire front of the tire duringduring
deflation.deflation.

   Demounting Demounting tools apply tools apply pressure to rpressure to rimim
flanges to flanges to unseat tire unseat tire beads. beads. Keep yourKeep your
fingers clearfingers clear. . Slant the Slant the demounting demounting beadbead

cores from a dual assembly.cores from a dual assembly.

   Check the valve Check the valve stem by runstem by running a pining a piece ofece of
wire through the stem to make sure it is notwire through the stem to make sure it is not

plugged.plugged.

Mounting And InflationMounting And Inflation


   Inflate Inflate tire tire in in a a safety cage. safety cage. Use Use safetysafety

chains or equivalent restraining devices dur-chains or equivalent restraining devices dur-
ing inflatiing inflation. on. Misassembled Misassembled parts may parts may flyfly
apart with explosive force during inflation.apart with explosive force during inflation.

   Do not Do not seat rings bseat rings by hammering y hammering while thewhile the
tire is being tire is being inflated. inflated. If a part is tapIf a part is tapped, it orped, it or
the tool can fly out with explosive force.the tool can fly out with explosive force.

   Never sit on or stand Never sit on or stand in front of a tire and in front of a tire and rimrim
assembly that assembly that is being is being inflated. inflated. Use a cliUse a clip-p-

on chuck, an in-line pressure gauge, andon chuck, an in-line pressure gauge, andmake sure the inflation hose is long enoughmake sure the inflation hose is long enough
to permit the person inflating the tire toto permit the person inflating the tire to
stand to the side of the stand to the side of the tire, not in front or intire, not in front or in
back of the tire assembly.back of the tire assembly.

   Mixing parts Mixing parts of one mof one manufacturer’s rims anufacturer’s rims withwith
those of another is those of another is potentially dangerous.potentially dangerous.
Always check manufacturer for approval.Always check manufacturer for approval.

   Do Do not bnot be careless e careless or or take chances. take chances. If youIf you

  

are not sure about are not sure about the proper mating of rimthe proper mating of rim
and wheel parts, consult a wheel and rimand wheel parts, consult a wheel and rim
expert. expert. This may This may be the tire be the tire man who man who isis
servicing your fleet or the rim and wheel dis-servicing your fleet or the rim and wheel dis-
tributor in your area.tributor in your area.

   Do not inflate Do not inflate the tire before all the tire before all side and lockside and lock
rings are rings are in place. in place. Double check Double check to maketo make
sure all components are properly seated.sure all components are properly seated.

1.1. Refer Refer to Ito Illustllustration ration 17-5 17-5 for for hardwhardware aare and ind itsts
orientation for wheel mounting.orientation for wheel mounting.

2.2. CheCheck cock compomponennents fots for propr proper asser assembembly agaly againin
after inflating to approximately 5 psi (.3 bar).after inflating to approximately 5 psi (.3 bar).
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mended rim for the tire.mended rim for the tire.

   Never run a vehiNever run a vehicle on one tircle on one tire of a duale of a dual
assembly. assembly. The carryinThe carrying capacity g capacity of theof the
single tire and rim is dangerously exceededsingle tire and rim is dangerously exceeded
and operating a vehicle in this manner canand operating a vehicle in this manner can
result in damage to the rim and tire.result in damage to the rim and tire.

   Do not reiDo not reinflate a tire that nflate a tire that has been run has been run flatflat
without first inspecting the tire, rim andwithout first inspecting the tire, rim and
wheel assembly. wheel assembly. Double check Double check the lock the lock ringring
for damage; make sure that it is secure infor damage; make sure that it is secure in
the gutter before inflation.the gutter before inflation.

   Excessive turning Excessive turning of the steeriof the steering axle tirng axle tires,es,
when the truck is stopped, should bewhen the truck is stopped, should be

avoided. avoided. It can It can cause excessive cause excessive wear (flatwear (flat
spots) to develop.spots) to develop.

Servicing Tire And Rim On VehicleServicing Tire And Rim On Vehicle


   Block the Block the other tires oother tires of the vehicle f the vehicle beforebefore

you place the jack in position.you place the jack in position.
   Regardless of hRegardless of how hard or ow hard or firm the grofirm the groundund

appears, put hardwood blocks under theappears, put hardwood blocks under the
jack. jack. Always crib Always crib up vehicle wiup vehicle with blocks juth blocks justst
in case the jack should slip.in case the jack should slip.
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   WHEEL WHEEL NUT NUT TORQUE TORQUE VALUESVALUES

Steer Axle........340 - 360 ft-lbs (375 - 405 NSteer Axle........340 - 360 ft-lbs (375 - 405 N⋅⋅m)m)

   These values are These values are on the tron the truck serial plateuck serial plate

for reference.for reference.
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Illustration 17-4. Illustration 17-4. Steer Axle Wheel Nuts Steer Axle Wheel Nuts TTorquingorquing
Sequence (TXH400L)Sequence (TXH400L)

OperationOperation


   Do not overload Do not overload rims or over-irims or over-inflate tire / rimnflate tire / rim

assembly. assembly. Check your Check your rim manrim manufacturer ifufacturer if
special operating conditions are required.special operating conditions are required.

   Do Do not not use unuse undersized dersized rims. rims. Use rUse recom-ecom-

j pj p
   Remove the Remove the bead seat band bead seat band slowly to pslowly to pre-re-

vent it from dropping off and crushing yourvent it from dropping off and crushing your
toes. toes. Support the Support the band on your band on your thigh andthigh and

roll it slowly roll it slowly to the groundto the ground. . This will proThis will protecttectyour back and toes.your back and toes.
   When using When using a cable sling, a cable sling, stand clear; itstand clear; it

might snap and lash out.might snap and lash out.

Compressor PrecautionsCompressor Precautions

There have been instances of tires exploding vio-There have been instances of tires exploding vio-
lently while on lently while on vehicles. vehicles. The forces invThe forces involved inolved in
this type explosion are sufficient enough to causethis type explosion are sufficient enough to cause
serious personal injury to anyone in the immediateserious personal injury to anyone in the immediate
vicinityvicinity. . Some of these Some of these explosions are believed explosions are believed toto
have been caused by flammable vapors enteringhave been caused by flammable vapors entering
the tire the tire during inflation. during inflation. When the When the machine ismachine is
operating, the temperature of the air and vaporoperating, the temperature of the air and vapor
mixture inside mixture inside the tire will the tire will increase. increase. The tempera-The tempera-

ture inside the tire will also increase with anture inside the tire will also increase with anincrease in ambient temperature and when sub-increase in ambient temperature and when sub-
 jected to direct sunlight.  jected to direct sunlight. If the vapor and If the vapor and air mix-air mix-
ture inside the tire are within the ratio limits thatture inside the tire are within the ratio limits that
will support combustion, and any or all of thewill support combustion, and any or all of the
above heat increasing factors cause the tempera-above heat increasing factors cause the tempera-
ture to rise, an explosture to rise, an explosion may occurion may occur. . The follow-The follow-
ing are some warnings that can prevent flam-ing are some warnings that can prevent flam-
mable vapors from entering the compressor andmable vapors from entering the compressor and
subsequently being entrapped in tires.subsequently being entrapped in tires.

  



   Do not Do not locate the comlocate the compressor in pressor in a utilitya utility
room used for storing flammable solvents,room used for storing flammable solvents,
paints, thinnpaints, thinners, etc. ers, etc. The flammabThe flammable vaporsle vapors
will be sucked into the compressor intakewill be sucked into the compressor intake
while the compressor is charging.while the compressor is charging.

   Do not clean thDo not clean the compressor air e compressor air filter with afilter with a
flammable flammable solvent. solvent. Use a Use a non-flammablenon-flammable
solvent, such as carbon tetrachloride.solvent, such as carbon tetrachloride.

   Do not use alDo not use alcohol, methanolcohol, methanol, or other, or other

flammable agents in the compressor to pre-flammable agents in the compressor to pre-
vent freezing of the condensation inside thevent freezing of the condensation inside the
compressor. compressor. Drain thDrain the compre compressor tankessor tank
frequently or locate the compressor inside tofrequently or locate the compressor inside to
eliminate the freezing problem.eliminate the freezing problem.

   Do not lDo not locate the comprocate the compressor near a essor near a batterybattery
charger. charger. Batteries emit Batteries emit hydrogen gas, hydrogen gas, whichwhich
is highly flammable, during the is highly flammable, during the charging pro-charging pro-
cess, and could be sucked into the compres-cess, and could be sucked into the compres-
sor intake.sor intake.
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 NOTE: NOTE:   TO TO OPERATOROPERATOR

Wheel and mounts require run in period on a new machine and after each tire change.Wheel and mounts require run in period on a new machine and after each tire change.

Refer to serial plate on the side of machine for torque specifications before machine is put in serviceRefer to serial plate on the side of machine for torque specifications before machine is put in service
 and re-torque  and re-torque nuts each 10 nuts each 10 hours until clamps hours until clamps are seated.are seated.

Care should be taken to keep grease and other foreign material from rim seating surfaces.Care should be taken to keep grease and other foreign material from rim seating surfaces.

Illustration Illustration 17-5. 17-5. Wheel MWheel Mounting Hardwounting Hardwareare

  

Section 18Section 18

ChassisChassis

IntroductionIntroduction (Illustration 18-1) (Illustration 18-1).. The chassis isThe chassis is
carefully engineered and ruggedly constructed,carefully engineered and ruggedly constructed,
although welded steel structures always containalthough welded steel structures always contain
undetectable cracks, especially welded joints.undetectable cracks, especially welded joints.
When these joints are subject to fluctuatingWhen these joints are subject to fluctuating
stresses of significant magnitude, these cracks willstresses of significant magnitude, these cracks will
grow. grow. This is This is known known as fatas fatigue crack igue crack growth. growth. NoNo
matter how low the stress levels are kept, somematter how low the stress levels are kept, some
fatigue crack growth will occur in all welded struc-fatigue crack growth will occur in all welded struc-
tures.tures.

Structural Inspection, Reporting, and RepairStructural Inspection, Reporting, and Repair
ProcedureProcedure (Refer to (Refer to SIRRSIRR in the in the AppendicesAppendices))..
Follow the OSHA rules, 29 CFR, 1910.178 (Q)(1),Follow the OSHA rules, 29 CFR, 1910.178 (Q)(1),

(5), & (7) which require inspecting industrial trucks(5), & (7) which require inspecting industrial trucksdaily before being placed in service, removingdaily before being placed in service, removing
trucks from service if cracks are found, and mak-trucks from service if cracks are found, and mak-
ing repairs only if authorized by the manufacturer.ing repairs only if authorized by the manufacturer.
If trucks are used on a round-the-clock basis, theyIf trucks are used on a round-the-clock basis, they
shall be examined shall be examined after each safter each shift. hift. OSHA 29 CFROSHA 29 CFR
1910.178 (p)(1) requires that trucks in need of1910.178 (p)(1) requires that trucks in need of
repair be taken repair be taken out of servout of service. ice. Areas to beAreas to be
inspected on the truck chassis include mastinspected on the truck chassis include mast

hangers, drive axle mounts,hangers, drive axle mounts,  tilt cylinder anchorstilt cylinder anchors
and steer axle mounts.and steer axle mounts.

 Periodic inspection isPeriodic inspection is
required to detect fatigue cracks that haverequired to detect fatigue cracks that have
grown to a significant size in order to avoidgrown to a significant size in order to avoid
serious failure of the structural weldment.serious failure of the structural weldment.
When a crack is found, the truck must beWhen a crack is found, the truck must be
immediately taken out of service and repaired.immediately taken out of service and repaired.

 Under no circumstances,Under no circumstances,
without prior written approval without prior written approval from Taylorfrom Taylor
Machine Works, Inc. Engineering Department,Machine Works, Inc. Engineering Department,
should the chassis be modified, i.e. adding ofshould the chassis be modified, i.e. adding of
additional additional counterweights. counterweights. As per As per OSHA 29OSHA 29
CFR1910.178 (a) (4).CFR1910.178 (a) (4).

 If the fatigue crack is allowedIf the fatigue crack is allowed
to grow, catastrophic failure could occur in to grow, catastrophic failure could occur in thethe
chassis or other welded components, causingchassis or other welded components, causing
serious injury to personnel and serious injury to personnel and / or property./ or property.

Chassis TroubleshootingChassis Troubleshooting
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PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. CrCracackks is in wn weleldsds

(Refer to(Refer to SIRRSIRR in the in the
AppendicesAppendices))

Notify TaylorNotify Taylor
Machine Works,Machine Works,
Inc. for properInc. for proper
repair procedures.repair procedures.

1.1. MeMetatal l fafatitigugue.e.

2.2. OvOvererloloadadining.g.

3.3. RoRougugh teh terrrraiain.n.

4.4. TTravravellelling wing with lith load ioad in an unn an unrecrecom-om-
mended travel position (excessivemended travel position (excessive
height and / or fully side-shifted,height and / or fully side-shifted,
one side or the other).one side or the other).

5.5. SeSevevere re duduty ty cycyclcleses..

1.1. HavHave ce cracracks ks in win weldelds rs repaepaireiredd
immediately.immediately.

2.2. RefRefer ter to Coo Correrrectiction 1on 1. a. abovbove ane andd
avoid overloading the truck.avoid overloading the truck.

3.3. RefRefer ter to Coo Correrrectiction 1. on 1. aboabove ave and, nd, if if 
possible, avoid operating truck onpossible, avoid operating truck on
rough terrain.rough terrain.

4.4. RefRefer ter to Coo Correrrectiction 1on 1. a. abovbove ane andd
the Operator’s Guide for properthe Operator’s Guide for proper
travelling positions.travelling positions.

5.5. RefRefer er to to CorCorrecrectiotion 1n 1. a. abovbove.e.

2.2. EnEngigine ne or or trtranans-s-
mission supportmission support
mounts brokenmounts broken

1.1. EnEngigine vne vibibraratitionon..

2.2. TTraransnsmimissssion vibion vibraratitionon..

1.1. ReRefefer to r to PrProboblelem 17m 17. in . in ththee
Engine TroubleshootingEngine Troubleshooting chart in chart in
Section 1Section 1..

2.2. ReRefefer to r to PrProboblelem 9. m 9. in tin thehe Trans-Trans-
mission Troubleshootingmission Troubleshooting chart in chart in
Section 9Section 9..
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Note:Note: Photocopy this sketch to identify fatigue cracks orPhotocopy this sketch to identify fatigue cracks or
structural damage tstructural damage to the chassis. o the chassis. Be very descriptBe very descriptive of ive of 
damage to the chassis, i.e. location, depth, length.damage to the chassis, i.e. location, depth, length.

Illustration Illustration 18-1. 18-1. ChassisChassis

  

Section 20Section 20

CabCab
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Illustration Illustration 20-1. 20-1. CabCab

IntroductionIntroduction (Illustration 20-1) (Illustration 20-1).. The cab hasThe cab has
been carefully designed with the operator’s safetybeen carefully designed with the operator’s safety
and comfort in and comfort in mind. mind. The components in The components in the cabthe cab
have been laid out for easy access.have been laid out for easy access.

Cab Maintenance Checks.Cab Maintenance Checks.   The The following following checkschecks
must be performed before operating the truck.must be performed before operating the truck.

1.1. SteSteps and opps and operaerator’tor’s coms comparpartmetment munt must best be
free of oil, grease and trash.free of oil, grease and trash.

2.2. All gAll glaslass and ms and mirrirrors oors of the cf the cab shab shoulould bed be

cleaned daily to keep vision from beingcleaned daily to keep vision from beingimpaired.impaired.

3.3. UndUnder no cier no circurcumstmstancance shoe should obuld objecjects bets be
allowed in the cab which would restrict theallowed in the cab which would restrict the
operator’s vision or exit.operator’s vision or exit.

4.4. The sThe seat meat must lust lock fock firmirmly inly into poto positsitionion..

5.5. The sThe seat beat belt melt must aust alwalways be iys be intantact anct andd
operable.operable.

6.6. The The door door latch latch must must always always functfunction pion properlroperlyy..

7.7. The tThe tilt ilt steeristeering mng must ust lock lock firmlfirmly inty into poso positionition..

 Failure to adhere to any of theFailure to adhere to any of the
above could lead above could lead to personal injury, death orto personal injury, death or
property damage.property damage.

 Avoid stepping on the topAvoid stepping on the top
Lexan cover while servicing the truck.Lexan cover while servicing the truck.

 Always use approved ladders,Always use approved ladders,
stands, or manlifts to reach high places on thestands, or manlifts to reach high places on the
truck.truck.

 The top Lexan cover is a partThe top Lexan cover is a part
of the OSHA mandated FOPS (Falling Objectof the OSHA mandated FOPS (Falling Object
Protective StructurProtective Structure). e). Do not Do not remove orremove or

  

replace cover with glass.replace cover with glass.

TroubleshootingTroubleshooting

1.1. ShouShould abnld abnormormal vial vibrabratiotion or shin or shiftifting of cang of cabb
structure occur, check mounting bolts for tight-structure occur, check mounting bolts for tight-
ness and ensure that rubber mounts are notness and ensure that rubber mounts are not
damaged.damaged.

2.2. ShouShould leld leak ocak occur cur frofrom thm the seae seals of ls of thethe
glasses, repair seal.glasses, repair seal.

Lubrication.Lubrication.   The grease The grease fittings, fittings, on the on the doordoor
hinges, should be greased periodically (refer tohinges, should be greased periodically (refer to
thethe Preventive MaintenancePreventive Maintenance chart in thechart in the
AppendicesAppendices for door hinge lubrication interval). for door hinge lubrication interval).
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Section 20ASection 20A

Air Conditioning SystemAir Conditioning System

Introduction.Introduction. The air conditioning / heating sys-The air conditioning / heating sys-
tem provides the operator with a comfortabletem provides the operator with a comfortable
operating environment.operating environment.

Major ComponentsMajor Components (Illustration 20A-2) (Illustration 20A-2).. The airThe air
conditioning system consists of a wall-mounted airconditioning system consists of a wall-mounted air
conditioner / heater unit, condenser, compressor,conditioner / heater unit, condenser, compressor,
four 30 amp circuit breakers, and a heater shut-off four 30 amp circuit breakers, and a heater shut-off 
valve.valve.

Air Conditioner / Heater UnitAir Conditioner / Heater Unit (Illustration 20A-1)(Illustration 20A-1)..
The floor-mounted air conditioner / heater unit isThe floor-mounted air conditioner / heater unit is
capable of delivering 36,000 BTUs (37,980 kJ) of capable of delivering 36,000 BTUs (37,980 kJ) of 
cooling capacity, 38,700 BTUs (40,830 kJ) of cooling capacity, 38,700 BTUs (40,830 kJ) of 
heating capacity, and is powered by 12 VDC fromheating capacity, and is powered by 12 VDC from

30 amp circuit breakers (CB21, CB22 and CB23).30 amp circuit breakers (CB21, CB22 and CB23).
The air conditioner / heater unit is a three speedThe air conditioner / heater unit is a three speed
unit with a unit with a preset thermostat. preset thermostat. The air conditioner The air conditioner / / 
heater unit has a cool / heat switch that allows theheater unit has a cool / heat switch that allows the
operator to select for cooling or heating of the cab.operator to select for cooling or heating of the cab.
The air conditioning system is charged withThe air conditioning system is charged with
approximately 4.25 lbs. (1.9 kg) of R134a Freon.approximately 4.25 lbs. (1.9 kg) of R134a Freon.

 NOTE: NOTE:   The Clean Air The Clean Air Act, passed Act, passed in 1992, speci-in 1992, speci-
fies that anyone who works on vehicle air condi-fies that anyone who works on vehicle air condi-
tioning systems must be certified by an EPAtioning systems must be certified by an EPA
approvedapproved agencyagency

warm, high pressure liquid (to the expansionwarm, high pressure liquid (to the expansion
valve). valve). The drier is The drier is equipped with a equipped with a binary switchbinary switch
which protects the compressor.which protects the compressor.

The binary switch is normally closed when theThe binary switch is normally closed when the
system pressure is within operating specifications.system pressure is within operating specifications.
The binary switch will open when the system pres-The binary switch will open when the system pres-
sure exceeds 312 sure exceeds 312 psi (22 bar). psi (22 bar). The binary sThe binary switchwitch
will not close again until the pressure has droppedwill not close again until the pressure has dropped
below 225 below 225 psi (16 psi (16 bar). bar). When the When the pressure dropspressure drops
below 2 psi, below 2 psi, the binary sthe binary switch will witch will open. open. TheThe
binary switch will not close again until the pres-binary switch will not close again until the pres-
sure is above 28 sure is above 28 psi (2 bar). psi (2 bar). The binary switchThe binary switch
can be replaced without recovering the refrigerant.can be replaced without recovering the refrigerant.

The binary switch is located in the air conditionerThe binary switch is located in the air conditionerunit on tunit on the high presshe high pressure side. ure side. The fitting The fitting thatthat
holds the binary switch is equipped with a checkholds the binary switch is equipped with a check
valve, that prevents the high pressure coolantvalve, that prevents the high pressure coolant
from exhausting if the switch is removed.from exhausting if the switch is removed.

Evaporator / Heater Coil.Evaporator / Heater Coil.   The The evaporator evaporator / / heat-heat-
er coil is located inside the air conditioner / heaterer coil is located inside the air conditioner / heater
unit. unit. The evaporator The evaporator and heater coils and heater coils are inte-are inte-
grated into grated into one unit. one unit. The evaporator The evaporator coil changescoil changes
the warm, metered pressure liquid refrigerantthe warm, metered pressure liquid refrigerant
(from the expansion valve) into a cold, low pres-(from the expansion valve) into a cold, low pres-

Th ldTh ld ll i ti t b kb k
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 approved  approved agencyagency..

Compressor.Compressor. The compressor is belt driven andThe compressor is belt driven and
circulates the refrigerant through the air condition-circulates the refrigerant through the air condition-

ing system ing system when its clutwhen its clutch is engaged. ch is engaged. It receivesIt receivesa cool, low pressure gas and pumps a hot, higha cool, low pressure gas and pumps a hot, high
pressure gas to pressure gas to the condenserthe condenser. . When the When the thermo-thermo-
stat signals for cooling, an electrical signal is sentstat signals for cooling, an electrical signal is sent
to the compressor clutch, engaging the clutch andto the compressor clutch, engaging the clutch and
driving the compressor.driving the compressor.

 NOTE: NOTE:   Any time repairs Any time repairs are made to are made to the air con-the air con-
ditioning system which require the recovery of theditioning system which require the recovery of the

 refrigerant, it is  refrigerant, it is recommended that the drier recommended that the drier bebe
changed and 4 ounces (118 milliliters) of AC ester changed and 4 ounces (118 milliliters) of AC ester 

 lubricating oil be  lubricating oil be added to the added to the dryer.dryer.

Condenser.Condenser.   The condenserThe condenser, mounted , mounted on theon the
back of the cab, changes the refrigerant from aback of the cab, changes the refrigerant from a
hot, high pressure gas (from the compressor) to ahot, high pressure gas (from the compressor) to a

warm, high pressure liquid (to the drier) by coolingwarm, high pressure liquid (to the drier) by cooling
the refrigerant. the refrigerant. The condenser The condenser is powered is powered byby
12 VDC12 VDC  from afrom a  30 amp circuit breaker (CB24).30 amp circuit breaker (CB24).

Drier.Drier.   The drier stores The drier stores a volume of a volume of refrigerant.refrigerant.
 Additionally, it filters and removes moisture from Additionally, it filters and removes moisture from
the refrigerant. the refrigerant. The drier receivThe drier receives a warm, es a warm, highhigh
pressure liquid (from the condenser) and sends apressure liquid (from the condenser) and sends a

sure gas. sure gas. The cold, The cold, low pressure low pressure gas is sent gas is sent backback
into the expansinto the expansion valve. ion valve. The temperature The temperature of thisof this
low pressure gas is what controls the expansionlow pressure gas is what controls the expansion
valve. valve. The colder the gas, The colder the gas, the closer a the closer a ball willball will

seat and restrict the refrigerant into the evaporatorseat and restrict the refrigerant into the evaporator
coil.coil.

The heater coil is the medium by which heat isThe heater coil is the medium by which heat is
transferred from the engine coolant to the opera-transferred from the engine coolant to the opera-
tor’s compartment. tor’s compartment. A heater shutA heater shut-off -off valve isvalve is
located on the air conditioner / heater unit andlocated on the air conditioner / heater unit and
when opened, allows the heat transfer to occur.when opened, allows the heat transfer to occur.
When operating the air conditioner, close theWhen operating the air conditioner, close the
heater shut-off valve for maximum coolingheater shut-off valve for maximum cooling
efficiency.efficiency.

Circuit Breakers.Circuit Breakers.   Refer Refer toto Circuit BreakersCircuit Breakers in in
thethe Component TroubleshootingComponent Troubleshooting of of Section 6Section 6
for troubleshooting of circuit breakers.for troubleshooting of circuit breakers.

Air Conditioner / Heater Maintenance.Air Conditioner / Heater Maintenance. TheThe

remote mounted condenser of the air conditioningremote mounted condenser of the air conditioning
system should be cleaned every 3 months tosystem should be cleaned every 3 months to
remove debris. remove debris. The condenser The condenser can be can be cleanedcleaned
with a fin comb, air hose and nozzle, or soap andwith a fin comb, air hose and nozzle, or soap and
water. water. The evaporator / heatThe evaporator / heater coils in the er coils in the air con-air con-
ditioner / heater unit should be cleaned everyditioner / heater unit should be cleaned every
3 months with compressed air.3 months with compressed air.

  

HEATERHEATER
SHUT-OFF VALVESHUT-OFF VALVE
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FILTERFILTER
COVERCOVER

FASTENERSFASTENERS

Illustration 20A-1. Illustration 20A-1. Air Conditioner Air Conditioner / Heater / Heater UnitUnit

Heater Shut-off Heater Shut-off VValvealve (Illustration 20A-1) (Illustration 20A-1).. TheThe
heater shut-off valve controls the circulation of heater shut-off valve controls the circulation of 
heated coolant through the air conditioning / heat-heated coolant through the air conditioning / heat-
er unit. er unit. AdditionallyAdditionally, there are t, there are two shut-off wo shut-off valves,valves,
located on the engine, that control the circulationlocated on the engine, that control the circulation
of heated coolant through the heating / defrostingof heated coolant through the heating / defrosting
circuit. circuit. All three shut-ofAll three shut-off valves must f valves must be fully openbe fully open

for maximum for maximum heating. heating. If any of If any of the shut-off the shut-off valvesvalvesare closed, there will be no circulation of heatedare closed, there will be no circulation of heated
coolant through the heating system.coolant through the heating system.

Refrigerant Hoses.Refrigerant Hoses.   Periodically Periodically check check the hosesthe hoses
and fittings and fittings for chafing for chafing or cracking. or cracking. Replace asReplace as
conditions require.conditions require.

Cleaning and / or Changing The Air Condition-Cleaning and / or Changing The Air Condition-
er / Heater Unit Filterser / Heater Unit Filters (Illustration 20A-1)(Illustration 20A-1)..  The  The

air conditioner filters should be cleaned everyair conditioner filters should be cleaned every
3 months 3 months or as conditions or as conditions warrant. warrant. The filtersThe filters
must be replaced yearly or as conditions warrant.must be replaced yearly or as conditions warrant.
If filters are not cleaned regularly, they mayIf filters are not cleaned regularly, they may
become partially clogged with lint, dirt, grease orbecome partially clogged with lint, dirt, grease or
other debris. other debris. The filters The filters should be cshould be cleaned orleaned or
changed as changed as conditions warrant. conditions warrant. Perform the Perform the fol-fol-

lowing procedures to remove filters for cleaning orlowing procedures to remove filters for cleaning orreplacement:replacement:

1.1. RemovRemove file filter ter covercovers frs from tom the aihe air conr conditionditioner / er / 
heater unit’s housing by removing fasteners.heater unit’s housing by removing fasteners.

2.2. RemovRemove fie filters lters from from filtefilter covr covers aers and cnd clean lean withwith
low pressure airlow pressure air. . Replace old filters Replace old filters with newwith new
filters if filters are damaged.filters if filters are damaged.

  

3.3. InstaInstall the fll the filterilters in ts in the filhe filter coter covers vers and and secsecureure
filter covers to air conditioner / heater unit withfilter covers to air conditioner / heater unit with
fasteners.fasteners.

Inspection.Inspection.   In the In the event of event of a cooling a cooling problem,problem,
perform the following inspection procedures.perform the following inspection procedures.

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brakea hard, level surface, apply the parking brake
and block the wheels in both directions toand block the wheels in both directions to
prevent movement of the truck.prevent movement of the truck.

 Rotating fan and belts canRotating fan and belts can
cause severe injury. cause severe injury. Stay clear Stay clear of fan of fan andand
belts when engine is running.belts when engine is running.

1.1. CheCheck thck the come comprepressossor drivr drive belt te belt tensension anion andd
pulley alignment. pulley alignment. TTension on the drive ension on the drive beltbelt
should be such that a firm push with the thumbshould be such that a firm push with the thumb
at a point midway between the two pulleys willat a point midway between the two pulleys will
deflect the belt deflect the belt approximately 3/8” (9.approximately 3/8” (9.5 mm). 5 mm). If If 
the deflection of the belt is more than 3/8” (9.5the deflection of the belt is more than 3/8” (9.5
mm), adjust the belt tension.mm), adjust the belt tension.

22 CheCheck thck the cone condendenser fser for debor debris aris and clnd clean ifean if

engage the clutch of the compressor (refer toengage the clutch of the compressor (refer to
DrierDrier in this section). in this section).

7.7. CheCheck thck the air coe air conditnditionioning hoing hoses ases and fitnd fittintingsgs
for leaks. for leaks. If a leak If a leak is detected, is detected, the refrigerantthe refrigerant
must be recovered prior to making repairs.must be recovered prior to making repairs.

 NOTE: NOTE:   The Clean Air The Clean Air Act, passed Act, passed in 1992, speci-in 1992, speci-
fies that anyone who works on vehicle air condi-fies that anyone who works on vehicle air condi-
tioning systems must be certified by an EPAtioning systems must be certified by an EPA

 approved  approved agencyagency..

8.8. For aFor any fny further urther repairrepairs, cs, contacontact a t a certicertified fied airair
conditioning repair technician.conditioning repair technician.
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2.2. CheCheck thck the cone condendenser fser for debor debris aris and clnd clean ifean if
required.required.

3.3. CheCheck all elck all electectricrical conal connecnectiotions and ensns and ensureure
that the circuit breakers are set.that the circuit breakers are set.

4.4. CheCheckicking the cong the comprmpressessor cluor clutch witch will reqll requiruiree
starting the starting the engine. engine. When 12 When 12 VDC is VDC is sentsent
from the thermostat through the binary switchfrom the thermostat through the binary switch
to the compressor, the compressor’s clutch willto the compressor, the compressor’s clutch will
pop towards the compressor pulley (this will bepop towards the compressor pulley (this will be
heard). heard). The clutch The clutch will then will then begin to rotbegin to rotateate
with the pulley (this will be seen).with the pulley (this will be seen).

5.5. Ensure Ensure that that the the evaporevaporator ator coil, coil, locatlocated ined insideside
the air conditioner / heater unit (and ceiling-the air conditioner / heater unit (and ceiling-
mounted air conditioner unit), is not iced up.mounted air conditioner unit), is not iced up.
The thermostat’s capillary should be posi-The thermostat’s capillary should be posi-
tioned in the center of the evaporator coil fins.tioned in the center of the evaporator coil fins.
If the thermostat is functioning properly whenIf the thermostat is functioning properly when
the fins ice up, the thermostat will remove thethe fins ice up, the thermostat will remove the

12 VDC to the com12 VDC to the compressorpressor. . This will This will allow theallow the
compressor pulley to free-spin and no refriger-compressor pulley to free-spin and no refriger-
ant will be circulated to the evaporator coil.ant will be circulated to the evaporator coil.
The ambient temperature will then defrost theThe ambient temperature will then defrost the
evaporator coil fins.evaporator coil fins.

6.6. The 1The 12 VDC s2 VDC signignal fral from thom the thee thermormostastat must mustt
pass through a binary switch, which monitorspass through a binary switch, which monitors
low pressure and high pressure in order tolow pressure and high pressure in order to

  

Air Conditioner / Air Conditioner / Heater Unit TroubleshootingHeater Unit Troubleshooting (Illustration 20A-2)(Illustration 20A-2)

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. AiAir cr conondidititiononiningg
unit does notunit does not
power uppower up

1.1. CirCircuicuit brt breakeaker(er(s) (s) (CB2CB21, C1, CB22 B22 oror
CB23) is tripped or defective.CB23) is tripped or defective.

2.2. HarHarnesness cos connennectoctor is dr is discisconnonnectecteded
or loose.or loose.

3.3. LooLoose pse pin iin in han harnerness css connonnectectoror..

4.4. BrBrokoken oen or shr shororteted wid wireres.s.

1.1. ResReset or ret or repleplace cace circircuit buit breareakerker(s)(s)..
Refer toRefer to Circuit BreakersCircuit Breakers of the of the
Component TroubleshootingComponent Troubleshooting in in
Section 6Section 6..

2.2. ConConnecnect t or or tigtightehten hn harnarnessess
connector.connector.

3.3. IsIsololatate ae and nd rerepapairir..

4.4. TTrouroublebleshoshoot, isot, isolaolate and rete and repaipairr..

2.2. FaFan bn blolows ws lilimimitetedd
or no cold airor no cold air

1.1. HeaHeater ster shuthut-of-off vf valvalve is e is opeopen.n.

2.2. ComComprepressossor clr clutcutch is h is slislippipping ong orr
defective.defective.

3.3. LoLow Fw Frereon on chcharargege..

4.4. ThTherermomoststat is dat is defefecectitiveve..

1.1. CloClose se heaheater ter shushut-ot-off ff valvalve.ve.

2.2. TTighighten dten drivrive bele belt or ret or replaplace clce clutcutch.h.

3.3. HavHave cere certiftified tied techechnicnician rian rechechargargee
air conditioning system.air conditioning system.

4.4. ReReplplacace e ththerermomoststatat..
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5.5. EvEvapapororatator cor coioil is il is iceced upd up..

6.6. The The concondendenser ser fan fan is is seiseized zed oror

defective.defective.
7.7. The The evaevaporporatoator / hr / heateater cer coiloils ars aree

dirty or stopped up.dirty or stopped up.

8.8. FilFilter ter is dis dirtirty or y or stostoppepped upd up..

9.9. BinBinary ary swiswitch tch in cin condeondensenser isr is
defective.defective.

10.10. CircuCircuit breakerit breaker(s) is tripped or(s) is tripped or
defective.defective.

11.11. The heat / The heat / air switch of air switch of the air con-the air con-
ditioner / heater unit is in the heatditioner / heater unit is in the heat
position.position.

12.12. DefecDefective heat / air swtive heat / air switch of airitch of air

conditioning unit.conditioning unit.
13.13. HarneHarness connectss connector(s) is discon-or(s) is discon-

nected or loose.nected or loose.

14.14. Air conditAir conditioner compioner compressoressor isr is
defective.defective.

5.5. TheThermormostastat t is is defdefectectiveive. . RepReplaclacee
thermostat.thermostat.

6.6. UnsUnseizeize fae fan, rn, repleplace ace or cor checheck wik wir-r-

ing to fan motor.ing to fan motor.
7.7. CleClean an witwith ch compompresressed sed air air oror

remove restriction.remove restriction.

8.8. ClCleaean or rn or repeplalace fce fililteterr..

9.9. IsIsololatate ae and nd rerepapairir..

10.10. IsolaIsolate and repairte and repair..

111.1. Place the heaPlace the heat / air switch in the airt / air switch in the air
position.position.

12.12. ReplacReplace heat / air swite heat / air switch.ch.

13.13. ConnecConnect or tighten harnet or tighten harnessss
connector(s).connector(s).

14.14. Contact Contact certified certified technician technician toto
repair or replace.repair or replace.

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

3.3. AiAir cr conondidititiononiningg
unit is leakingunit is leaking
water in the cabwater in the cab

1.1. DraDrainainage hge hoseoses as are rre restestricrictedted..

2.2. DraDrainainage ge hoshoses es havhave se shifhiftedted
upwards.upwards.

3.3. DraDrain in venvent it in dn drairainagnage pe pan an isis
restricted.restricted.

1.1. RemRemove ove resrestritrictiction fon from rom hoshoses.es.

2.2. RepReposiositiotion tn the he dradrainainage hge hoseoses.s.
The drainage hoses should runThe drainage hoses should run
downward to prevent water fromdownward to prevent water from
standing in the hoses.standing in the hoses.

3.3. RemRemove rove restestricrictiotion fron from dram drain vein vent.nt.

44.. FFaan n bblloow w nnoo
heated airheated air

1.1. HeaHeater ster shuthut-of-off vf valvalve ie is os openpen..

2.2. EngEngine-ine-moumountented d shushut-ot-off ff valvalve(ve(s) s) isis
closed.closed.

3.3. HeaHeater ter hoshoses kes kinkinked or ed or resrestritrictected.d.

4.4. DefDefectective eive engingine thne thermermostostat (sat (stuctuckk
open).open).

1.1. CloClose se heaheater ter shushut-ot-off ff valvalve.ve.

2.2. OpOpen shen shutut-o-off ff vavalvlve(e(s)s)..

3.3. UnkUnkink ink or ror remoemove rve restestricrictiotion frn fromom
hoses.hoses.

4.4. ReReplplacace engie engine thne therermomoststatat..https://www.forkliftpdfmanuals.com/
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5.5. LoLow w ccoooolalantnt..

6.6. EngEngine ine did did not not risrise te to opo operaeratintingg
temperature.temperature.

5.5. ChChececk ank and fid fill rll radadiaiatotorr..

6.6. AllAllow ow engiengine ene enounough tgh time ime to rto reaceachh
operating temperature.operating temperature.

  

Hoist CircuitHoist Circuit
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Hoist CircuitHoist Circuit

  

PLACE THE FOLLOWING ILLUSTRATION INPLACE THE FOLLOWING ILLUSTRATION IN
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 A FOLDE A FOLDER ENVER ENVELOPE:LOPE:
Illustration 20A-2 - 20A-2367 SHT. 1 (A.C. ANSI)Illustration 20A-2 - 20A-2367 SHT. 1 (A.C. ANSI)
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Section 20HSection 20H

Heating SystemHeating System

Introduction.Introduction. The heating system provides aThe heating system provides a
comfortable working environment in a cold climatecomfortable working environment in a cold climate
and is essential in removing condensation fromand is essential in removing condensation from
the windshield in which otherwise would impairthe windshield in which otherwise would impair
vision. vision. Provided tProvided the engine-mounted he engine-mounted shut-off shut-off 
valves are open, the engine coolant flows throughvalves are open, the engine coolant flows through
the heater coils of the heater / defroster units, airthe heater coils of the heater / defroster units, air
conditioner / heater unit (if equipped), and returnsconditioner / heater unit (if equipped), and returns
back to the engine block.back to the engine block.

Major ComponentsMajor Components (Illustration 20H-2) (Illustration 20H-2).. TheThe
heater system consists of two heater / defrosterheater system consists of two heater / defroster
units, two 30 amp circuit breaker (CB11 andunits, two 30 amp circuit breaker (CB11 and
CB12), air conditioner / heater unit, shut-off valvesCB12), air conditioner / heater unit, shut-off valves
and hoses.and hoses.

Heater / Defroster UnitsHeater / Defroster Units (Illustration 20H-1)(Illustration 20H-1).. TheThe
heater / defroster units are powered by 12 VDCheater / defroster units are powered by 12 VDC
from two 30 amp circuit breaker (CB11 and CB12),from two 30 amp circuit breaker (CB11 and CB12),
employ a two speed switch (S24), two relays (K12employ a two speed switch (S24), two relays (K12
and K13) and are rated at 15,300 BTUs (16,140and K13) and are rated at 15,300 BTUs (16,140

kJ).kJ).

Circuit Breakers.Circuit Breakers.   Refer Refer toto Circuit BreakersCircuit Breakers in in
thethe Component TroubleshootingComponent Troubleshooting of of Section 6Section 6
for troubleshooting of circuit breakers.for troubleshooting of circuit breakers.

Shut-off Shut-off ValValvesves (Illustration 20H-2)(Illustration 20H-2)..   The The shutoff shutoff 
valves [one is located in the air conditioning / valves [one is located in the air conditioning / 
heater unit (see Illustration 20A-1) and one isheater unit (see Illustration 20A-1) and one is
engine mounted] control the flow of heated cool-engine mounted] control the flow of heated cool-
ant to the ant to the heater / defroster heater / defroster circuits. circuits. They mustThey must
be fully open be fully open for maximum for maximum operation. operation. If any of If any of thethe
shut-off valves are closed, there will be no flow of shut-off valves are closed, there will be no flow of 
heated coolant to circulate in the heating / defrost-heated coolant to circulate in the heating / defrost-
ing circuit.ing circuit.

Hoses.Hoses.   Periodically check Periodically check the hoses the hoses and elbowsand elbows
for chafing for chafing or cracking. or cracking. Replace as Replace as conditionsconditions
require.require.

 Severe injury may occur fromSevere injury may occur from
burns. burns. Always shut down Always shut down engine and engine and allow toallow to
cool before servicing or inspecting heatercool before servicing or inspecting heater
hoses.hoses.

Cleaning and / or Changing The Heater Cleaning and / or Changing The Heater //
Defroster Unit FilterDefroster Unit Filter (Illustration 20H-1)(Illustration 20H-1)..   TheThe
heater / defroster unit’s filter should be cleanedheater / defroster unit’s filter should be cleaned
every 3 montevery 3 months or as hs or as conditions warrant. conditions warrant. The fil-The fil-
ter must be replaced once a year or as conditionster must be replaced once a year or as conditions
warrant. warrant. If the filter is If the filter is not cleaned regularlynot cleaned regularly, it , it maymay

become partially clogged with lint, dirt, grease orbecome partially clogged with lint, dirt, grease or
other debris. other debris. A clogged filtA clogged filter will produce er will produce a loss a loss of of 
i l d h f h fil h ld bi l d h f h fil h ld b

cleaned or cleaned or changed. changed. Perform the Perform the following proce-following proce-
dures to remove filters for cleaning or replace-dures to remove filters for cleaning or replace-
ment:ment:

1.1. RemovRemove file filter ter cover cover from from the hthe heater eater / def/ defrosterroster

unit’s housing by removing screws.unit’s housing by removing screws.
2.2. RemRemove fiove filtelter from fr from filtilter cover cover and cler and clean wiean withth

low pressure airlow pressure air. . Replace old filter Replace old filter with newwith new
filter if filter is damaged.filter if filter is damaged.

3.3. InstaInstall filll filter in ter in the fithe filter clter cover aover and snd secuecure tre too
heater / heater / defroster unit with screws.defroster unit with screws.

FILTERFILTER

SCREWSSCREWS

Illustration 20H-1. Illustration 20H-1. Heater / Heater / Defroster Unit Defroster Unit FilterFilter
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air volume and therefore the filter should beair volume and therefore the filter should be

  

Heating SyHeating System Troubleshootinstem Troubleshootingg (Illustration 20H-2)(Illustration 20H-2)

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. HeHeatater / er / dedefrfrososteterr
fan is not turningfan is not turning

1.1. The The heaheater ter / de/ defrofrostester swr switcitch (Sh (S5)5)
is defective.is defective.

2.2. CirCircuicuit brt breakeaker (Cer (CB1B11 or C1 or CB12B12) is) is
tripped.tripped.

3.3. CirCircuicuit brt breakeaker (er (CB1CB11 or 1 or CB1CB12)2)
keeps tripping.keeps tripping.

4.4. CirCircuicuit brt breakeaker (Cer (CB1B11 or 1 or CB 1CB 12) i2) iss
defective.defective.

5.5. DefDefectective ive relrelay ay (K1(K12 o2 or Kr K13)13)..

6.6. DeDefefectctivive fae fan mn mototoror..

7.7. LooLoose se or bor brokroken wen wireires / s / pluplugs / gs / 
pins between any of the compo-pins between any of the compo-
nents.nents.

1.1. RepReplaclace heae heater / ter / defdefrosroster ter swiswitchtch..

2.2. ReReseset cit circrcuiuit brt breaeakekerr..

3.3. CirCircuicuit t is is shoshorterted. d. TTrouroublebleshoshoot,ot,
isolate and repair short.isolate and repair short.

4.4. RepReplaclace e circircuicuit t brebreakeakerr..

5.5. ReReplplacace re relelayay..

6.6. ReReplplacace fe fan an momototorr..

7.7. TTrouroublebleshoshoot, iot, isolsolate aate and rend replaplacece
wire.wire.

2.2. HeHeatater / er / dedefrfrososteterr
fan is turning, butfan is turning, but
no warm air isno warm air is
presentpresent

1.1. The eThe engingine-ne-moumountented shud shut-ot-off ff valvalveve
or air conditioning / heater unitor air conditioning / heater unit
shut-off valve is closed.shut-off valve is closed.

2.2. HeaHeater hter hoseoses kis kinkenked or rd or restestricrictedted..

3.3. DefDefectective eive engingine thne thermermostostat (sat (stuctuckk
open).open).

4.4. LoLow w cocoololanant.t.

5.5. EngEngine ine is nis not aot at opt operaeratinting teg tempempera-ra-
ture.ture.

1.1. OpOpen shen shutut-o-off ff vavalvlve(e(s)s)..

2.2. UnkUnkink oink or remr remove rove restestricrictiotion frn fromom
hoses.hoses.

3.3. RepReplaclace e engengine ine thethermormostastat.t.

4.4. ChChececk ank and fid fill rall radidiatatoror..

5.5. AllAllow eow engingine ene enounough tgh time ime to to reareachch
operating temperature.operating temperature.

3.3. HeHeatater / er / dedefrfrososteterr
operates in onlyoperates in only
one speedone speed

1.1. DefDefectective hive heateater / deer / defrofrostester swir switchtch
(S5).(S5).

2.2. DefDefectective ive relrelay ay (K1(K12 o2 or Kr K13)13)

3.3. LooLoose se or bor brokroken wen wireires / s / pluplugs / gs / 
pins between any of the compo-pins between any of the compo-
nents.nents.

1.1. RepReplaclace heae heater / ter / defdefrosroster ter swiswitchtch..

2.2. ReReplplacace re relelayay..

3.3. TTrouroublebleshoshoot, isot, isolaolate and rete and repaipairr..
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Hoist CircuitHoist Circuit

  

PLACE THE FOLLOWING ILLUSTRATION INPLACE THE FOLLOWING ILLUSTRATION IN
 A FOLDE A FOLDER ENVER ENVELOPE:LOPE:

Illustration 20H-2 - 20A-2367 SHT. 2 (Defroster ANSI)Illustration 20H-2 - 20A-2367 SHT. 2 (Defroster ANSI)
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Section 22Section 22

Hydraulic SystemHydraulic System

Steering LogicSteering Logic (Illustration 22-20 and 22-14)(Illustration 22-20 and 22-14)..
Hydraulic flow from the larger of the two gear setsHydraulic flow from the larger of the two gear sets
in the main pump enters the manifold at port P1.in the main pump enters the manifold at port P1.
Flow is then directed to the main relief valve (RV1)Flow is then directed to the main relief valve (RV1)
and the two steering logic controls (LC2 and LC3).and the two steering logic controls (LC2 and LC3).
If there is no demand from steering, LC2 sendsIf there is no demand from steering, LC2 sends
flow to the orbitrol until 150 psi (10.4 bar) standbyflow to the orbitrol until 150 psi (10.4 bar) standby
pressure can maintained in the line causing LC2pressure can maintained in the line causing LC2
to close. to close. The flow opens The flow opens LC3 and is LC3 and is then directedthen directed
to the hoist to the hoist and tilt valvand tilt valves. es. When steering, loadWhen steering, load
sense pressure builds from the orbitrol, whichsense pressure builds from the orbitrol, which

tank return from one outlet port to force fluidtank return from one outlet port to force fluid
through a hydraulic cooler located behind thethrough a hydraulic cooler located behind the
radiator. radiator. The check acts The check acts as a bypass as a bypass valve forvalve for
cold fluid startup as well as increased flow to tankcold fluid startup as well as increased flow to tank
as the mast is being lowered.as the mast is being lowered.

Brake / Brake Cooling LogicBrake / Brake Cooling Logic (Illustration 22-20)(Illustration 22-20)..
The auxiliary pump is a two section pump withThe auxiliary pump is a two section pump with
gear sets of gear sets of equal size. equal size. Flow from Flow from one gear setone gear set
enters the manifenters the manifold at port old at port P3. P3. Flow is Flow is blocked byblocked by
logic element (LC1) and must pass through orificelogic element (LC1) and must pass through orifice
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causes LC2 to open and LC3 to close enough tocauses LC2 to open and LC3 to close enough to
satisfy the steering flow requirement (Load sensesatisfy the steering flow requirement (Load sense
pressure can pressure can be measured be measured at port at port LSM). LSM). ExcessExcess
flow is available for use by the hoist and tilt.flow is available for use by the hoist and tilt.
When load sense (steering) pressure reaches theWhen load sense (steering) pressure reaches the
setting of relief valve [RV2 (which must be set at asetting of relief valve [RV2 (which must be set at a
pressure equal to or lower than RV1)], RV2 openspressure equal to or lower than RV1)], RV2 opens
causing LC3 to causing LC3 to open as well. open as well. Pump flow Pump flow is thenis then
sent to sent to hoist and tilthoist and tilt. . (Refer to (Refer to thethe HYDRAULICHYDRAULIC
PRESSURE SETTINGSPRESSURE SETTINGS in the in the AppendicesAppendices for for
RV1 and RV2 pressure settings.)RV1 and RV2 pressure settings.)

Hydraulic LogicHydraulic Logic (Illustration 22-20)(Illustration 22-20).. HydraulicHydraulic
flow from the secondary gear set of the mainflow from the secondary gear set of the main
pump enters at the inlet of the accessory valve.pump enters at the inlet of the accessory valve.

Flow then passes through the manifold where itFlow then passes through the manifold where it joins with the flow from the  joins with the flow from the primary pump. primary pump. TheThe
combined flows then enter the hoist and tilt valve.combined flows then enter the hoist and tilt valve.
Pump flow from the secondary gear set is alwaysPump flow from the secondary gear set is always
available for accessory functions such as sideavailable for accessory functions such as side
shifter and fork positioners if the truck is soshifter and fork positioners if the truck is so
equipped. equipped. Pump flow Pump flow from the from the primary pumpprimary pump
must satisfy steering requirements first, butmust satisfy steering requirements first, but
excess flow is always available for hoist and tiltexcess flow is always available for hoist and tilt
functions. functions. The total flow The total flow from both pumps from both pumps is avail-is avail-
able to hoist and tilt if there is no requirement fromable to hoist and tilt if there is no requirement from
steering or steering or accessory functaccessory functions. ions. Flow returns Flow returns toto
the tank from the tank from the hoist the hoist and tilt valve and tilt valve outlet. outlet. TheThe
outlet is outlet is equipped with equipped with two returns. two returns. An inlineAn inline
check valve has been installed at the hydrauliccheck valve has been installed at the hydraulic

ORF1 and check valve (CK1) to start the accumu-ORF1 and check valve (CK1) to start the accumu-lator charging lator charging process. process. As pressure As pressure builds in builds in thethe
charge circuit, the pressure reducing valve (PRV1)charge circuit, the pressure reducing valve (PRV1)
supplies pilot fluid for accessory valve and hoist / supplies pilot fluid for accessory valve and hoist / 
tilt valve tilt valve operation. operation. When the When the PRV1 valve PRV1 valve settingsetting
is reached, it closes off and all flow through theis reached, it closes off and all flow through the
circuit is directed to the parking brake and servicecircuit is directed to the parking brake and service
brake acbrake accumulators. cumulators. When When both both accumulatorsaccumulators
reach full pressure, determined by the unloaderreach full pressure, determined by the unloader
valve (UNL1), the pilot to the spring chamber of valve (UNL1), the pilot to the spring chamber of 
logic element (LC1) is drained and pump flow islogic element (LC1) is drained and pump flow is
directed to the drive axle to cool the left side drivedirected to the drive axle to cool the left side drive
axle brake. axle brake. Flow from Flow from the other gear the other gear set cools set cools thethe
fluid of tfluid of the right side he right side drive axle brakdrive axle brake. e. As pres-As pres-
sure falls in the accumulators, the pressure signalsure falls in the accumulators, the pressure signal

to UNL1 falls to UNL1 falls and closes itand closes it. . The process The process repeatsrepeatsitself. itself. Relief valve Relief valve (RV3) protects (RV3) protects the pump fromthe pump from
over-pressurization and acts as a thermal relief over-pressurization and acts as a thermal relief 
also. also. The parking The parking brake is brake is electrically applied electrically applied andand
released by released by solenoid SOL1. solenoid SOL1. Pressure must Pressure must bebe
held on the spring-applied / hydraulic-releasedheld on the spring-applied / hydraulic-released
parking brake (located on the transmission out-parking brake (located on the transmission out-
put). put). Both brake Both brake pedals are spedals are supplied from presupplied from pres--
sure and flow sure and flow stored in accstored in accumulator (ACC2). umulator (ACC2). TheThe
LH foot pedal inches the transmission and appliesLH foot pedal inches the transmission and applies
the wheel the wheel brakes. brakes. The RH The RH foot pedal foot pedal applies theapplies the
wheel brakes onlywheel brakes only. . (Refer to (Refer to thethe HYDRAULICHYDRAULIC
PRESSURE SETTINGSPRESSURE SETTINGS in the in the AppendicesAppendices for for
pressure settings.)pressure settings.)

  

MAIN PUMPMAIN PUMP
(Illustrations 22-9 and 22-10)(Illustrations 22-9 and 22-10)  AUXILIAR AUXILIARY PUMPY PUMP

(Illustration 22-11)(Illustration 22-11)

HYDRAULICHYDRAULIC
JOYSTICK JOYSTICK 

CONTROLLERCONTROLLER
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COOLINGCOOLING
CHECK VALVECHECK VALVE

(Illustratio(Illustration n 22-20)22-20)

ORBITROLORBITROL
(Illustrati(Illustration on 22-14)22-14)

HYDRAULICHYDRAULIC
TANK TANK 

(Illustratio(Illustration n 22-16)22-16)

PILOT FILTERPILOT FILTER
(Illustrati(Illustration on 22-13)22-13)

SYSTEM COOLERSYSTEM COOLER
(Illustration 5-3)(Illustration 5-3)

 ACCUMULA ACCUMULATORSTORS
(Illustratio(Illustration n 22-12)22-12)

MANIFOLDMANIFOLD
(Illustration 22-6)(Illustration 22-6)

Illustration 22-1. Illustration 22-1. Hydraulic SyHydraulic System Cstem Components Identifomponents Identificationication

  

Side IllustratedSide Illustrated

CK1CK1
COOLCOOL

Side IllustratedSide Illustrated
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OO

PARKING BRAKE SOLENOIDPARKING BRAKE SOLENOID

PBPB

RV1RV1

RV3RV3

P3P3

ACC2ACC2

Illustration 22-2. Illustration 22-2. Manifold Manifold (Engine (Engine Side)Side)

PBPB - (Parking Brake) Supply connection to the - (Parking Brake) Supply connection to the
parking brake chamber.parking brake chamber.

CoolCool - (Service brake cooling) Cooling fluid supply- (Service brake cooling) Cooling fluid supply
to one of the service brake.to one of the service brake.

CK1CK1 - (Check Valve) Isolates higher brake pres-- (Check Valve) Isolates higher brake pres-
sure circuits from lower pump pressure.sure circuits from lower pump pressure.

P3P3 - (Auxiliary Pump Port) Supply connection from- (Auxiliary Pump Port) Supply connection from
primary pump.primary pump.

ACC2ACC2 - (Accumulator Port) Service brake accumu-- (Accumulator Port) Service brake accumu-
lator supply.lator supply.

RV3RV3 - (Pressure Relief) Thermal relief for ACC2 - (Pressure Relief) Thermal relief for ACC2
accumulator.accumulator.

RV1RV1 - (Pressure Relief) Primary pump relief - (Pressure Relief) Primary pump relief 

Parking Brake SolenoidParking Brake Solenoid - Controls parking brake - Controls parking brake
apply / release.apply / release.

OO - (Orbitrol Port) Supply port to steering orbitrol. - (Orbitrol Port) Supply port to steering orbitrol.

PRV1PRV1

PPMPPM

RV2RV2

LC3LC3

LC2LC2
ORF3ORF3

Illustration 22-3. Illustration 22-3. Manifold Manifold (Mast (Mast Side)Side)

LC2LC2 - (Logic Control) Controls flow to steering.- (Logic Control) Controls flow to steering.

LC3LC3 - (Logic Control) Controls flow to steering and - (Logic Control) Controls flow to steering and
hoist/tilt functions.hoist/tilt functions.

PRV1PRV1 - (Pressure Reducer) Controls maximum - (Pressure Reducer) Controls maximum
pilot pressure.pilot pressure.

RV2RV2 - (Pressure Relief) Controls maximum steer- (Pressure Relief) Controls maximum steer
pressure.pressure.

PPMPPM - (Pilot pressure measure) Gauge port to - (Pilot pressure measure) Gauge port to
check pilot pressure.check pilot pressure.

ORF3ORF3 - (Orifice #3) This orifice stabilizes the - (Orifice #3) This orifice stabilizes the
unloader valve (UNL1).unloader valve (UNL1).

  

Side IllustratedSide Illustrated

BB
PBMPBM

flow/pressure signals to the accumulator chargeflow/pressure signals to the accumulator charge
circuit. circuit. The The check check valves valves isolates isolates the the parking parking andand
service brake circuits from lower brake coolingservice brake circuits from lower brake cooling
pressures.pressures.

LC1LC1 - (Logic Control Number one) Logic control - (Logic Control Number one) Logic control
for accumulator circuit.for accumulator circuit.

LSOLSO - (Load sense) Steering load sense connec-- (Load sense) Steering load sense connec-
tion from orbitrol.tion from orbitrol.

LSMLSM - (Load Sense Measure) Port for load sense- (Load Sense Measure) Port for load sense
https://www.forkliftpdfmanuals.com/
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ORF2ORF2
ACCMACCM

PPPP

LC1LC1

UNL1UNL1

CK1 &CK1 &
ORF1ORF1

ORF4ORF4

P1MP1M

P1P1

LSOLSO

LSMLSM

Illustration 22-4. Illustration 22-4. Manifold (TManifold (Top Side)op Side)

BB - (Service brake Port) Supply pressure to the- (Service brake Port) Supply pressure to the
service brake pedals.service brake pedals.

ORF4ORF4 - Currently not used.- Currently not used.

ACCMACCM - (Accumulator measure port) Port for park - (Accumulator measure port) Port for park
brake pressure check.brake pressure check.

ORF2ORF2 - (Orifice2) Controls parking brake - (Orifice2) Controls parking brake
release rate.release rate.

PBMPBM - Port to monitor parking brake pressure. - Port to monitor parking brake pressure.

P1MP1M - (Pump One Measure) Pressure check port - (Pump One Measure) Pressure check port
for primary pump.for primary pump.

P1P1 - (Pump One / Main Pump) Primary pump - (Pump One / Main Pump) Primary pump

inlet to manifold.inlet to manifold.
CK1 & ORF1CK1 & ORF1 - (Check valve number one and - (Check valve number one and
orifice number one) Orifice number dampens theorifice number one) Orifice number dampens the

pressure check.pressure check.
PPPP - (Pilot Pressure) Pilot pressure check port. - (Pilot Pressure) Pilot pressure check port.

UNL1UNL1 - (Unloader Valve number one) Controls - (Unloader Valve number one) Controls
accumulator charge pressure high and low limits.accumulator charge pressure high and low limits.

Side IllustratedSide Illustrated

ACC1ACC1

Illustration 22-5. Illustration 22-5. Manifold Manifold (Bottom (Bottom Side)Side)

ACC1ACC1 - (Accumulator #1) This port provides the - (Accumulator #1) This port provides the
connection to the parking brake accumulator.connection to the parking brake accumulator.

  

FORK POSITIONERSFORK POSITIONERS
PORT RELIEFSPORT RELIEFS

TILTTILT

TILT OUTTILT OUT
PORT RELIEFPORT RELIEF
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MANIFOLDMANIFOLD

SIDE SHIFT PORTSIDE SHIFT PORT
RELIEFSRELIEFS

LIFTLIFT

 ACCESSORY ACCESSORY
MAIN RELIEFMAIN RELIEF

MANUALMANUAL
OVERRIDEOVERRIDE

Illustration 22-6. Illustration 22-6. Accessory / Manifold / Lift Accessory / Manifold / Lift / Tilt / Tilt ValvesValves

Manual OverrideManual Override

Each of the end caps solenoids is equipped with aEach of the end caps solenoids is equipped with a
manual override in the event of an electrical fail-manual override in the event of an electrical fail-
ure. ure. By depressing By depressing the override the override button of button of thethe

respective solenoid, the internal pilot spool isrespective solenoid, the internal pilot spool is
manually moved into position, allowing pilot pres-manually moved into position, allowing pilot pres-
sure to move the wsure to move the work section’s ork section’s main spool. main spool. ThisThis
feature is extremely useful in troubleshooting.feature is extremely useful in troubleshooting.
Should a function fail to operate, depressing theShould a function fail to operate, depressing the
override switch will override all the electrical actu-override switch will override all the electrical actu-
ated functions of the manifold.ated functions of the manifold.

 Death or serious injury mayDeath or serious injury may
occur from being trapped between movingoccur from being trapped between moving
parts of the parts of the lift truck. lift truck. Never put Never put yourself oryourself or
any body parts between the cab and mastany body parts between the cab and mast

during servicing or inspection of the main andduring servicing or inspection of the main and
accessory valves. accessory valves. Always use Always use access panelsaccess panels
located on the side of the truck and the cablocated on the side of the truck and the cab
floorboard floorboard to access valves. to access valves. Do not Do not stand orstand or

allow others to stand under elevated parts ofallow others to stand under elevated parts ofthe mast the mast and carriage. and carriage. Ensure area Ensure area is clearis clear
before activating the manual overrides of thebefore activating the manual overrides of the
main or accessory valves.main or accessory valves.
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BOLTSBOLTS
TORQUETORQUE
TO 75 FT-TO 75 FT-
LBS. 9/16”LBS. 9/16”
SOCKETSOCKET

Illustration 22-7. Illustration 22-7. Valve Valve Bank Through Bolts (Lift Bank Through Bolts (Lift / Tilt / Tilt Side)Side)

BOLTSBOLTS
TORQUETORQUE
TO 32 FT-TO 32 FT-
LBS. 9/16”LBS. 9/16”
SOCKETSOCKET

Illustration 22-8. Illustration 22-8. Valve Valve Bank Through Bolts (AccBank Through Bolts (Accessory Side)essory Side)

  

FLOW RATE @ 2200 RPM = 22 GPM / 83 LPMFLOW RATE @ 2200 RPM = 22 GPM / 83 LPM

FLOW RATE @ 750 RPM = 7 GPM / 26 LPMFLOW RATE @ 750 RPM = 7 GPM / 26 LPM
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FLOW RATE @ 2200 RPM = 46 GPM / 174 LPMFLOW RATE @ 2200 RPM = 46 GPM / 174 LPM

FLOW RATE @ 750 RPM = 15 GPM / 57 LPMFLOW RATE @ 750 RPM = 15 GPM / 57 LPM

Illustration 22-9. Illustration 22-9. TXH 400L TXH 400L / Main / Main PumpPump

FLOW RATE @ 2200 RPM = 40 GPM / 151 LPMFLOW RATE @ 2200 RPM = 40 GPM / 151 LPM

FLOW RATE @ 750 RPM = 13 GPM / 49 LPMFLOW RATE @ 750 RPM = 13 GPM / 49 LPM

FLOW RATE @ 2200 RPM = 22 GPM / 83 LPMFLOW RATE @ 2200 RPM = 22 GPM / 83 LPM

FLOW RATE @ 750 RPM = 7 GPM / 26 LPMFLOW RATE @ 750 RPM = 7 GPM / 26 LPM

Illustration 22-10. TX (H) 180-360 Main PumpIllustration 22-10. TX (H) 180-360 Main Pump

FLOW RATE @ 2200 RPM = 4.8 GPM / 18 LPMFLOW RATE @ 2200 RPM = 4.8 GPM / 18 LPM

FLOW RATE @ 750 RPM = 1.6 GPM / 6 LPMFLOW RATE @ 750 RPM = 1.6 GPM / 6 LPM

Illustration 22-1Illustration 22-11. 1. Auxiliary Auxiliary PumpPump

  

SERVICE BRAKESERVICE BRAKE
 ACCUMULA ACCUMULATORTOR
PRE-CHARGED TOPRE-CHARGED TO
1,250 PSI (1 GALLON)1,250 PSI (1 GALLON) https://www.forkliftpdfmanuals.com/
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PARKINPARKING G BRAKEBRAKE
 ACCUMULA ACCUMULATOR PRE-TOR PRE-
CHARGED TO 500 PSICHARGED TO 500 PSI
(1/2 GALLON)(1/2 GALLON)

Illustration Illustration 22-12. 22-12. AccumulatorsAccumulators

RETURNRETURNFILTERFILTER
ELEMENTELEMENT

50 PSI50 PSI
(3.5 bar)(3.5 bar)
BYPASSBYPASS

FILTERFILTER
BOWLBOWL

FILTERFILTER
HEADHEAD

Illustration Illustration 22-13. 22-13. Pilot Pilot FilterFilter

Pilot Filter ReplacementPilot Filter Replacement (Illustration 22-13)(Illustration 22-13)..   TheThe
pilot filter pilot filter filters the filters the pilot pressure fpilot pressure fluid. luid. The filterThe filter
head contains a head contains a 50 psi (3.5 50 psi (3.5 bar) bypass. bar) bypass. When aWhen a
pressure differential exists of greater than 50 psipressure differential exists of greater than 50 psi
through the filter element, the bypass will openthrough the filter element, the bypass will open

and unfiltered pilot fluid will enter the pilot pas-and unfiltered pilot fluid will enter the pilot pas-

sages of tsages of the main valve. he main valve. The pilot filter The pilot filter should beshould be
replaced periodically (refer to thereplaced periodically (refer to the PreventivePreventive
MaintenanceMaintenance chart in thechart in the AppendicesAppendices for pilot for pilot
filter replacement filter replacement interval). interval). Perform the Perform the followingfollowing
procedures to replace the pilot filter:procedures to replace the pilot filter:

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock Out movement of the truck and Lock Out & Tag Out& Tag Out
the truck.the truck.

 Dispose of fluid and filter inDispose of fluid and filter inaccordance with federal and local regulations.accordance with federal and local regulations.

1.1. Park tPark the trhe truck on a hauck on a hard, lerd, level svel surfurfaceace, blo, blockck
the wheels in both directions, apply the park-the wheels in both directions, apply the park-
ing brake and Lock Out & Tag Out the truck.ing brake and Lock Out & Tag Out the truck.

2.2. EnsEnsure fure filtilter is cer is cool tool to the to the toucouch and ph and provrovide aide a
suitable container to catch any draining fluid.suitable container to catch any draining fluid.

3.3. Drain Drain the fthe filter ilter bowl bowl if eif equipped quipped with with drain drain bolt.bolt.

4.4. LoosLoosen en and and remremove ove filfilter ter bowbowl.l.

5.5. RemovRemove file filter ter by puby pulling lling downwdownward ward with a ith a slighslightt

  

twisting motion. twisting motion. Discard properly Discard properly of filterof filter..

6.6. CheCheck bock bowl O-wl O-rinring for dg for damaamage ange and repld replace iace if f 
necessary.necessary.

7.7. LubricLubricate tate the O-rhe O-ring oing of thf the new e new filtefilter witr with clh cleanean
hydraulic fluid. hydraulic fluid. Place new Place new filter on post filter on post in filterin filter
head.head.

8.8. InstaInstall fill filter lter bowl bowl and tand tighten ighten to a to a torque torque valuevalue
of 15-20 ft-lbs (20-27 Nof 15-20 ft-lbs (20-27 N⋅⋅m).m).

99 EnsEnsure fure filtilter is cer is cool tool to the to the toucouch and prh and proviovide ade a

vent hydraulic vent hydraulic fluid aeration. fluid aeration. Refer to Refer to thethe ServiceService
CapacitiesCapacities in thein the AppendicesAppendices for the workingfor the working
and total refill capacities of the hydraulic tank.and total refill capacities of the hydraulic tank.

Temperature Switch.Temperature Switch. When the temperature of When the temperature of 
the fluid in the hydraulic tank exceeds 180the fluid in the hydraulic tank exceeds 180FF
(82(82C), a normally closed (NC) switch will open.C), a normally closed (NC) switch will open.
This will signal the TICS (TThis will signal the TICS (Taylor Integrated aylor Integrated ControlControl
System) of a high hydraulic fluid temperature con-System) of a high hydraulic fluid temperature con-
dition. dition. A High HA High Hydraulic Tydraulic Temperature activeemperature active
warning will appear on the TICS display module.warning will appear on the TICS display module.
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9.9. EnsEnsure fure filtilter is cer is cool tool to the to the toucouch and prh and proviovide ade a
suitable container to catch any draining fluid.suitable container to catch any draining fluid.

10.10. Apply an even Apply an even film of film of fresh hydraulic fluid fresh hydraulic fluid onon
the gasket surface of the replacement filter.the gasket surface of the replacement filter.

11.11. Unscrew filter Unscrew filter and dispose of properlyand dispose of properly..

12.12. Thread the new Thread the new filter onto filter onto filter head.filter head.

13.13. Hand tighten fHand tighten filter 3/4 tilter 3/4 turn past point urn past point wherewhere
gasket first contacts filter head surface.gasket first contacts filter head surface.

STEERINGSTEERING
VALVEVALVE

STEERINGSTEERING
COLUMNCOLUMN

T - TANK T - TANK 
R - RIGHTR - RIGHT
L - LEFTL - LEFT
LS - LOAD SENSELS - LOAD SENSE

Illustration Illustration 22-14. 22-14. Steering Steering OrbitrolOrbitrol

Servicing The Hydraulic SystemServicing The Hydraulic System

Hydraulic Operation.Hydraulic Operation.   All All hydraulic hydraulic functionsfunctions
should be checked daily for free operation [refer toshould be checked daily for free operation [refer to
Daily ChecksDaily Checks in the Operator’s Guide (OG160)].in the Operator’s Guide (OG160)].

Hydraulic TankHydraulic Tank (Illustration 22-16)(Illustration 22-16)..   The The tank tank isis
equipped with a return fequipped with a return filterilter. . All air entering All air entering thethe
tank is filtered through a disposable breather.tank is filtered through a disposable breather.
This tank also contains a diffuser which helps pre-This tank also contains a diffuser which helps pre-

Checking The Fluid LevelChecking The Fluid Level (Illustration 22-15)(Illustration 22-15)..
The hydraulic fluid level can be checked on theThe hydraulic fluid level can be checked on the
fluid level dipstfluid level dipstick. ick. Ensure the cEnsure the carriage is fullyarriage is fully
lowered and the mast is fully tilted back beforelowered and the mast is fully tilted back before
checking the checking the hydraulic fluid hydraulic fluid level. level. Refer to Refer to thethe
Fuel and Lubricant SpecificationsFuel and Lubricant Specifications in the in the
AppendicesAppendices for the type of fluid to be used. for the type of fluid to be used.

 Add hydraulic fluid un Add hydraulic fluid until the fluid level til the fluid level is even withis even with
the FULL mthe FULL mark on the ark on the dipstick. dipstick. The fluid levThe fluid levelel
must be maintained between the FULL and ADDmust be maintained between the FULL and ADD
marks on the dipstick.marks on the dipstick.

 Not adhering to the above pro-Not adhering to the above pro-

cedure can lead to overfilling of the hydrauliccedure can lead to overfilling of the hydraulictank. tank. As a result, As a result, hydraulic fluid hydraulic fluid will be forwill be forcedced
through the through the breatherbreather..

Breather FilterBreather Filter (Illustration 22-16) (Illustration 22-16)..   Replace Replace thethe
breather filter periodically (refer to thebreather filter periodically (refer to the PreventivePreventive
MaintenanceMaintenance chart in the chart in the AppendicesAppendices for breath- for breath-
er filter er filter replacement intreplacement interval). erval). More frequentMore frequent
replacement may be necessary if the machine isreplacement may be necessary if the machine is
being operated under extremely dusty conditions.being operated under extremely dusty conditions.

Hydraulic Return Filter ReplacementHydraulic Return Filter Replacement (Illustra-(Illustra-
tions 22-15 and 22-16)tions 22-15 and 22-16)..   The The hydraulic hydraulic return return filterfilter
is made up of 10 micron glass fiber media and isis made up of 10 micron glass fiber media and is
non-reusable. non-reusable. This filter This filter should be should be replaced peri-replaced peri-
odically (refer to theodically (refer to the Preventive MaintenancePreventive Maintenance

chart in thechart in the AppendicesAppendices for return filter replace- for return filter replace-ment intervment interval). al). Perform the Perform the following procfollowing proceduresedures
to replace the hydraulic return filter:to replace the hydraulic return filter:

 Used return hydraulic filtersUsed return hydraulic filters
should be disposed of according to federalshould be disposed of according to federal
and local regulations.and local regulations.

1.1. LoLoososen en ththe 6 be 6 bololtsts..

2.2. TTwist wist the the cover cover countcounterclocerclockwise kwise and land lift ift toto
remove cover.remove cover.

  

3.3. RemRemove rove retueturn frn filtilter aer assessemblmblyy..

4.4. ReRemomove rve retetururn fin filtlterer..

5.5. InspecInspect tt the he grommegrommet ft for sor serviceerviceable able conditconditionion
and replace if necessary.and replace if necessary.

6.6. InInststalall nl new ew fifiltlterer..

7.7. PlacPlace cove cover over over boler bolts unts until ctil coveover sear seatsts
against head against head and twist and twist cover clockwcover clockwise. ise. Tight-Tight-
en bolts to a torque value of 10-12 ft-lbsen bolts to a torque value of 10-12 ft-lbs
(14-16 N(14-16 N⋅⋅m)m)

the truck.the truck.

 Dispose of drained hydraulicDispose of drained hydraulic
fluid in accordance with federal and localfluid in accordance with federal and local
regulations.regulations.

 The lift and tilt cylindersThe lift and tilt cylinders
should be fully retracted to keep dilution of theshould be fully retracted to keep dilution of the
new hydraulic fluid to new hydraulic fluid to a minimum.a minimum.
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(14-16 N(14-16 N⋅⋅m).m).

FILTERFILTER

HEAD / BOWLHEAD / BOWL

 ASSEMBL ASSEMBLYY

BOLTBOLT

RETURNRETURN

FILTERFILTER

COVERCOVER

Illustration 22-15. Illustration 22-15. Hydraulic Hydraulic Return Return FilterFilter

Changing The Hydraulic FluidChanging The Hydraulic Fluid (Illustration(Illustration
22-16)22-16)..   The hydraulic The hydraulic fluid should fluid should be changedbe changed
periodically (refer to theperiodically (refer to the Preventive MaintenancePreventive Maintenance
chart in thechart in the AppendicesAppendices for hydraulic fluid change for hydraulic fluid change
interval). interval). The hydraulic The hydraulic fluid must fluid must also bealso be

changed in the event of a catastrophic failure of achanged in the event of a catastrophic failure of ahydraulic hydraulic component. component. Refer Refer to theto the Fuel andFuel and
Lubricant SpecificationsLubricant Specifications chart in the chart in the Appen-Appen-
dicesdices for the proper type of fluid to be used and for the proper type of fluid to be used and
perform the following procedures to change theperform the following procedures to change the
hydraulic fluid:hydraulic fluid:

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock-Out & movement of the truck and Lock-Out & TTag Outag Out

yy

 Plug all hoses when they arePlug all hoses when they are
disconnected to prevent foreign matter fromdisconnected to prevent foreign matter from
entering the hydraulic system.entering the hydraulic system.

1.1. Park tPark the trhe truck on a hauck on a hard, lerd, level svel surfurfaceace, blo, blockck
the wheels in both directions, apply the park-the wheels in both directions, apply the park-
ing brake and Lock Out & Tag Out the truck.ing brake and Lock Out & Tag Out the truck.

2.2. ProvidProvide a sue a suitablitable conte containerainer, re, remove move the the draindrain
plug and drain the hydraulic fluid.plug and drain the hydraulic fluid.

3.3. RemRemove tove the ache accescess cap fs cap from trom the hyhe hydradrauliulicc
tank.tank.

4.4. RemRemove ove the the brebreathather er filfilterter..

5.5. RemRemove tove the rehe returturn fin filtelter (rr (refeefer tor to HydraulicHydraulic
Return Filter ReplacementReturn Filter Replacement for removal pro- for removal pro-
cedures).cedures).

6.6. RemRemove thove the sucte suction stion strairainerners from ts from the hydhe hydraurau--
lic tank and lic tank and clean in solvent. clean in solvent. Dry with comDry with com--
pressed air.pressed air.

7.7. AftAfter aler all the fl the fluiluid has bd has been dreen drainained fred from thom thee
tank, remove the access cover(s) andtank, remove the access cover(s) and
O-ring(s).O-ring(s).

8.8. Steam Steam clean clean the the interiinterior oor of thf the hyde hydraulic raulic tank.tank.

 Do Not clean the interior ofDo Not clean the interior of
the hydraulic tank with a flammable solvent;the hydraulic tank with a flammable solvent;

this can create a serious fire hazard.this can create a serious fire hazard.

9.9. InsInstaltall nl new ew retreturn urn filfilterter..

10.10. Re-insRe-install suction straintall suction strainers.ers.

11.11. Re-install accesRe-install access cover(s) s cover(s) and O-ring(s).and O-ring(s).
Inspect O-ring(s) and replace if necessary.Inspect O-ring(s) and replace if necessary.

12.12. Re-insRe-install the draitall the drain plug.n plug.

13.13. Install new Install new breather filterbreather filter..

14.14. Slowly fill tank Slowly fill tank with hydraulic fluid with hydraulic fluid from the fillerfrom the filler
filter port (see Illustration 22-16) while inspect-filter port (see Illustration 22-16) while inspect-

  

ing for leaks (pay particular attention to theing for leaks (pay particular attention to the
access covers). access covers). If a leak If a leak is detected, is detected, repairrepair
before adding before adding additional hydraulic additional hydraulic fluid. fluid. If If 
there are no leaks detected, fill the hydraulicthere are no leaks detected, fill the hydraulic
tank to the FULL mark on the fluid level dip-tank to the FULL mark on the fluid level dip-
stick (see Illustration 22-16).stick (see Illustration 22-16).

15.15. Inspect hydraulic Inspect hydraulic tank fittings tank fittings and hoses forand hoses for

leaks. leaks. Tighten Tighten connections / bolts connections / bolts as required.as required.

Hydraulic Hose Assemblies and Fittings.Hydraulic Hose Assemblies and Fittings.   AllAll
hydraulic hose assemblies should be checkedhydraulic hose assemblies should be checked
daily for chafdaily for chaffing or fing or cracking. cracking. Check daily Check daily toto
ensure that there are no loose fittings on theensure that there are no loose fittings on the
hydraulic connections.hydraulic connections.
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BREATHERBREATHER
FILTERFILTER

(10 MICRON)(10 MICRON)

RETURN FILTERRETURN FILTER
(10 MICRON)(10 MICRON)

STRAINERSTRAINER

FILLER CAPFILLER CAP
w/DIPSTICK w/DIPSTICK 

HYDRAULICHYDRAULIC
FLUID TEMPERA-FLUID TEMPERA-
TURE SENDERTURE SENDER

Illustration 22-16. Illustration 22-16. Hydraulic THydraulic Tankank

  

truck with the manual lowering valve open.truck with the manual lowering valve open.
Close valve before attempting to raise theClose valve before attempting to raise the
carriage.carriage.

STEMSTEM
SCREWSCREW
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Illustration 22-17. Illustration 22-17. Detecting Detecting Hydraulic Hydraulic LeaksLeaks

 Do Not  Do Not  use hands to check use hands to check
for hydrfor hydraulic leaks. aulic leaks. Because the Because the hydraulichydraulic
system is under high pressure, leaks couldsystem is under high pressure, leaks could
develop that can not be seen, but will pene-develop that can not be seen, but will pene-
trate the skin and possibly cause other serioustrate the skin and possibly cause other serious
injuries. injuries. When checking When checking for hydraufor hydraulic leaks,lic leaks,
wear heavy gloves and safety goggles, andwear heavy gloves and safety goggles, and
use a piece of cardboard or wood to find leaksuse a piece of cardboard or wood to find leaks
(See Illustration 22-17).(See Illustration 22-17).

Manual Lowering Valve OperationManual Lowering Valve Operation

The manual lowering valve should only be openedThe manual lowering valve should only be opened
when normal lowering methods cannot be per-when normal lowering methods cannot be per-
formed.formed.

 Death or serious injury couldDeath or serious injury could
result from result from being crushed. being crushed. Do not allDo not allowow
anyone near the lift truck - certainly notanyone near the lift truck - certainly not

walking, standing under, or beside the load orwalking, standing under, or beside the load or
lifting mechanism.lifting mechanism.

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Apply the parApply the parkingking
brake, block the wheels in both directions tobrake, block the wheels in both directions to
prevent movement of the truck and Lock Out &prevent movement of the truck and Lock Out &
Tag Out the truck.Tag Out the truck.

 Death or serious injury couldDeath or serious injury could
result from result from being crushed. being crushed. Do not Do not operate theoperate the

COLLARCOLLAR

LOCK LOCK 
PLATEPLATE

VALVEVALVE
STEMSTEM

Illustration 22-18. Illustration 22-18. Manual Lowering Manual Lowering ValvValvee

Opening The Manual Lowering Valve (IllustrationOpening The Manual Lowering Valve (Illustration
22-18). 22-18). Perform the Perform the following procedures following procedures to opento open
the manual lowering valve:the manual lowering valve:

1.1. RemRemove tove the she stem tem scrscrew aew and cond collallarr..

2.2. ReRemomove ve ththe le locock pk plalatete..

3.3. MakMake sure sure no oe no one is ne is undunder / ner / near tear the mahe mast,st,
carriage, or load lifting mechanism.carriage, or load lifting mechanism.

4.4. TuTurn thrn the vae valve lve stem stem countcounterclocerclockwise kwise 1/4 1/4 turnturn
until the notches on top of the valve stem alignuntil the notches on top of the valve stem align
with the hydraulic fittings of the valve blockwith the hydraulic fittings of the valve block
(note position of valve stem in Illustration(note position of valve stem in Illustration
22-19)22-19)..

 NOTE: NOTE:   The only way The only way to stop the lowto stop the lowering of theering of the
 load is by  load is by closing the manual lowering closing the manual lowering valve.valve.

5.5. AftAfter ther the load he load has beeas been fuln fully loly lowerwered, ced, closlosee

  

the manual lowering valve (refer to Closingthe manual lowering valve (refer to Closing
The Manual Lowering Valve).The Manual Lowering Valve).

Closing The Manual Lowering Valve (IllustrationClosing The Manual Lowering Valve (Illustration
22-18)22-18)..   The manual The manual lowering valve lowering valve must bemust be
closed and locked before operating the lift truck.closed and locked before operating the lift truck.
Perform the following procedures to close thePerform the following procedures to close the
manual lowering valve:manual lowering valve:

1.1. TuTurn the rn the valve valve stem stem clockclockwise wise 1/4 t1/4 turn unurn until ttil thehe
notches, located on top of the valve stem,notches, located on top of the valve stem,
point toward the sides of the valve block (notepoint toward the sides of the valve block (note

when setting pressures, allow any portion ofwhen setting pressures, allow any portion of
your body to be positioned in front of theyour body to be positioned in front of the
relief. relief. It is possiIt is possible that the ble that the relief could relief could bebe
blown loose with great force which couldblown loose with great force which could
cause severe bodily injury or death.cause severe bodily injury or death.

 Fluid passing over a reliefFluid passing over a relief
generates heat; should a relief be blown loose,generates heat; should a relief be blown loose,
hot, pressurized fluid will be forced hot, pressurized fluid will be forced from thefrom the
open port.open port. This couldThis could cause severe bodicause severe bodilyly
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point toward the sides of the valve block (notepoint toward the sides of the valve block (note
position of valve stem in Illustration 22-19).position of valve stem in Illustration 22-19).

2.2. InsInstaltall the lol the lock plck plate oate over tver the valhe valve stve stem.em.
Ensure that the notch of the lock plate is secu-Ensure that the notch of the lock plate is secu-
red by the stud on the valve block (see Illustra-red by the stud on the valve block (see Illustra-
tion 22-19).tion 22-19).

3.3. InsInstaltall cl collollar oar over ver valvalve ve stestem.m.

4.4. InsInstaltall sl stem tem scrscrew aew and tnd tighightenten..

FULLYFULLY

OPENOPEN

1/4 turn1/4 turn

FULLY CLOSEDFULLY CLOSED

STUDSTUD

Illustration Illustration 22-19. 22-19. Closing and Closing and Opening TheOpening The
Lowering Lowering ValvValvee

Setting Hydraulic PressuresSetting Hydraulic Pressures

Hydraulic pressures must be set at recommendedHydraulic pressures must be set at recommendedengine speed. engine speed. The hydraulic The hydraulic fluid should fluid should be atbe at
operating temperature before adjusting hydraulicoperating temperature before adjusting hydraulic
pressures.pressures.

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brakea hard, level surface, apply the parking brake
and block the wheels in both directions toand block the wheels in both directions to
prevent movement of the truck.prevent movement of the truck.

 Under no circumstances,Under no circumstances,

open port. open port. This could This could cause severe bodicause severe bodilyly

injury.injury.

Prior to setting any hydraulic pressures, these pro-Prior to setting any hydraulic pressures, these pro-
cedures must be performed first:cedures must be performed first:

1.1. ParPark thk the true truck on ck on a hara hard, led, level svel surfurfaceace..

2.2. ApApplply thy the pae parkrkining brg brakake.e.

3.3. BloBlock thck the wheee wheels in bols in both dith direcrectiotion to pren to prevenventt
movement of the truck.movement of the truck.

SteeringSteering (Illustration 22-20) (Illustration 22-20)

1.1. InsInstaltall an opel an operatrate prese pressursure gauge gauge inte into theo the
pressure check at port (LSM).pressure check at port (LSM).

2.2. EnsEnsure ture the tirhe tire pive pivot areot area and ena and engingine come comparpartt
is clear.is clear.

3.3. StaStart trt the the trucruck. k. SteSteer aer and dnd deadead-he-head tad the she steeteerr
cylinder.cylinder.

4.4. ObsObserverve te the he prepressussure re gauggauge. e. The The gaugauge ge indindi-i-
cations should be as specified in thecations should be as specified in the
HYDRAULIC PRESSURE SETTINGSHYDRAULIC PRESSURE SETTINGS chart in chart in
thethe AppendicesAppendices. . If notIf not, perform , perform the remainingthe remaining
procedure to set the steer pressure.procedure to set the steer pressure.

5.5. LooLoosen sen the the jam jam nut nut on Ron RV2. V2. TTurn urn the the setset
screw clockwise to increase the pressure orscrew clockwise to increase the pressure or
counterclockwise to decrease the pressure.counterclockwise to decrease the pressure.

6.6. WheWhen thn the spe speciecifiefied prd pressessure ure has has beebeenn
achieved, tighten the jam nut.achieved, tighten the jam nut.

Lift and Tilt Back (RV1)Lift and Tilt Back (RV1) (Illustration 22-20) (Illustration 22-20)
1.1. InsInstaltall an opel an operatrate prese pressursure gauge gauge inte into theo the

pressure check at port (HPC1).pressure check at port (HPC1).

2.2. Start Start the the trucktruck. . TiTilt lt back back and and dead-hdead-head ead the the tilttilt
cylinders.cylinders.

3.3. ObsObserverve te the he prepressussure re gauggauge. e. The The gaugauge ge indindi-i-
cations should be as specified in thecations should be as specified in the
HYDRAULIC PRESSURE SETTINGSHYDRAULIC PRESSURE SETTINGS chart in chart in
thethe AppendicesAppendices. . If notIf not, perform , perform the remainingthe remaining
procedures to set the pressure of RV1.procedures to set the pressure of RV1.

4.4. TTurn urn the the engengine ine ofoff. f. LoosLoosen ten the jhe jam nam nut ut onon

  

the main relief valve located in the inlet sectionthe main relief valve located in the inlet section
of the accesof the accessory valve (if sory valve (if equipped). equipped). Turn theTurn the
set screw 1/4 quarter turn clockwise toset screw 1/4 quarter turn clockwise to
increase the pressure setting of this relief.increase the pressure setting of this relief.

 NOTE: NOTE:   The main relief in the inlet section of theThe main relief in the inlet section of the
accessory valve is in parallel with RV1.accessory valve is in parallel with RV1.

5.5. LoosLoosen then the jam ne jam nut on Rut on RV1 (rV1 (relielief vaef valvelve,,
located in the manifold).located in the manifold).

2.2. Start Start the the trucktruck. . Side Side shift shift in in either either directdirectionion
and dead-head the cylinder.and dead-head the cylinder.

3.3. ObsObserverve te the he prepressussure re gaugauge. ge. The The gaugauge ge indiindi--
cations should be as specified in thecations should be as specified in the
HYDRAULIC PRESSURE SETTINGSHYDRAULIC PRESSURE SETTINGS chart in chart in
thethe AppendicesAppendices. . If not, If not, perform the perform the remainingremaining
procedures to set the pressure of the accesso-procedures to set the pressure of the accesso-
ry main relief.ry main relief.

4.4. TTurn turn the ehe enginngine ofe off. f. LooLoosen sen the the jam jam nut nut onon
the port relief located on the A port side of thethe port relief located on the A port side of the
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6.6. TurTurn thn the set e set screw screw clockclockwise wise to ito increasncrease the theepressure or counterclockwise to decrease thepressure or counterclockwise to decrease the
pressure.pressure.

7.7. WheWhen the spn the speciecifiefied presd pressursure has bee has been achen achei-ei-
ved, tighten the jam nut.ved, tighten the jam nut.

8.8. TurTurn the n the set sset screw crew of tof the maihe main reln relief in ief in the inthe inletlet
section of the accessory valve 1/4 turn coun-section of the accessory valve 1/4 turn coun-
terclockwise to return this relief to it’s correctterclockwise to return this relief to it’s correct
setting (reverse of procedure 4.).setting (reverse of procedure 4.).

9.9. RemRemove tove the prehe pressussure gaure gauge insge instaltalled in pled in procroce-e-
dure 1.dure 1.

Tilt OutTilt Out (Illustration 22-20)(Illustration 22-20)

1.1. InsInstaltall an opel an operatrate pree pressussure gare gauge inuge into thto thee

pressure check at port (HPC1).pressure check at port (HPC1).
2.2. Start Start the the trucktruck. . TiTilt lt out out and and dead-hdead-head ead the the tilttilt

cylinders.cylinders.

3.3. ObsObserverve te the he prespressursure ge gaugauge. e. The The gaugauge ige indindi--
cations should be as specified in thecations should be as specified in the
HYDRAULIC PRESSURE SETTINGSHYDRAULIC PRESSURE SETTINGS chart in chart in
thethe AppendicesAppendices. . If not, If not, perform the perform the remainingremaining
procedures to set the pressure of the portprocedures to set the pressure of the port
relief located on the A port side of the tiltrelief located on the A port side of the tilt
valve.valve.

4.4. TTurn turn the ehe enginngine ofe off. f. LooLoosen sen the the jam jam nut nut onon
the port relief located on the A port side of thethe port relief located on the A port side of the
tilt valve.tilt valve.

5.5. TurTurn thn the set e set screw screw clockclockwise wise to ito increasncrease the theepressure or counterclockwise to decrease thepressure or counterclockwise to decrease the
pressure.pressure.

6.6. WheWhen thn the spe speciecifiefied pred pressussure hare has bes beenen
achieved, tighten the jam nut.achieved, tighten the jam nut.

Accessory Main ReliefAccessory Main Relief (Illustration 22-20)(Illustration 22-20)

The port reliefs of the side shift and fork position-The port reliefs of the side shift and fork position-
ers work sections are factory set and non-adjust-ers work sections are factory set and non-adjust-
able.able.

1.1. InsInstaltall an opel an operatrate pree pressussure gare gauge inuge into thto thee
pressure check at port (HPC2).pressure check at port (HPC2).

the port relief located on the A port side of thethe port relief located on the A port side of the
inlet section of the accessory valve.inlet section of the accessory valve.

5.5. TuTurn thrn the set e set screw screw clockclockwise wise to ito increasncrease the thee
pressure or counterclockwise to decrease thepressure or counterclockwise to decrease the
pressure.pressure.

6.6. WheWhen thn the spe speciecifiefied pred pressussure hare has bes beenen
achieved, tighten the jam nut.achieved, tighten the jam nut.

Side Shift and Fork Positioners Port ReliefsSide Shift and Fork Positioners Port Reliefs
(Illustration 22-20)(Illustration 22-20)..   The port The port reliefs of reliefs of the sidethe side
shift and fork positioners work sections are factoryshift and fork positioners work sections are factory
set and non-adjustable.set and non-adjustable.

Hydraulic System TroubleshootingHydraulic System Troubleshooting

Troubleshooting Common Steering ProblemsTroubleshooting Common Steering Problems
(Illustration 22-20)(Illustration 22-20)

1.1. InsInstaltall a gl a gaugauge in e in porport Ht HPC3PC3. . StaStart rt the the engienginene
and dead-head the steer cylinder in bothand dead-head the steer cylinder in both
directions. directions. Refer Refer to to thethe HYDRAULIC PRES-HYDRAULIC PRES-
SURE SETTINGSSURE SETTINGS chart in the chart in the AppendicesAppendices for for
the steer the steer pressure. pressure. The pressThe pressure shouldure should
reach the specified value while dead-headedreach the specified value while dead-headed
in either direction.in either direction.

2.2. TTurn thurn the stee steeriering wheng wheel in one del in one direirectiction unton untilil
the steer the steer cylinder dead-heads. cylinder dead-heads. The steeringThe steering
wheel should come wheel should come to a near to a near stop. stop. Repeat inRepeat in
the other directhe other direction. tion. If the If the wheel does wheel does not stopnot stop
in one or the other direction while dead-head-in one or the other direction while dead-head-
ing, the most likely component failure will being, the most likely component failure will be

the steer the steer cylinder packing. cylinder packing. Repack the Repack the steersteer
cylinder.cylinder.

3.3. InsInstaltall a presl a pressursure gauge gauge (5,e (5,000 ps000 psi / 345 bai / 345 bar)r)
into pressure check (HPC3) of the manifold.into pressure check (HPC3) of the manifold.
Tilt Tilt back and back and dead–head the tilt dead–head the tilt cylinders. cylinders. AtAt
high and low engine rpm, observe the pres-high and low engine rpm, observe the pres-
sure sure gauge. gauge. Refer Refer toto HYDRAULIC PRES-HYDRAULIC PRES-
SURE SETTINGSSURE SETTINGS chart in the chart in the AppendicesAppendices for for
specified pressure. specified pressure. This check This check indicates thatindicates that
the main pump and the main relief (RV1) isthe main pump and the main relief (RV1) is
operating operating correctlycorrectly..

  

4.4. WitWith the tilh the tilt cylt cylindeinders dears dead-hd-headeaded baced back,k,
attempt to steer tattempt to steer the machine. he machine. If able to steerIf able to steer,,
the most probable failed component is logicthe most probable failed component is logic
control control (LC3). (LC3). Replace Replace LC3.LC3.

5.5. If reIf replaplacemcement oent of LC3 df LC3 did noid not cort correcrect the pt the probrob--
lem, replace logic control (LC2).lem, replace logic control (LC2).

6.6. If reIf replaplacemcement oent of LC2 df LC2 did noid not cort correcrect the pt the probrob--
lem, replace Steer Relief (RV2).lem, replace Steer Relief (RV2).

7.7. If sIf steerinteering is g is not rnot restorestored at ed at this this point, point, replacreplacee

not faulty, install a 3,000 psi (207 bar) pres-not faulty, install a 3,000 psi (207 bar) pres-
sure gauge into sure gauge into port HPC5. port HPC5. The gauge indica-The gauge indica-
tions should be approximately what is dis-tions should be approximately what is dis-
played by the TICS module.played by the TICS module.

4.4. If thIf the prese pressursure indie indicatcated is pued is pulsalsatinting, thg, thenen
there is a leak there is a leak in the brake circuitin the brake circuit. . The pulsa-The pulsa-
tion of pressure is caused by the unloadertion of pressure is caused by the unloader
valve (UNL1) and the logic control (LC1) cycl-valve (UNL1) and the logic control (LC1) cycl-
ing on and off, charging the brake circuit.ing on and off, charging the brake circuit.

55 ShuShut the trt the truck ouck off anff and turn td turn the ignhe ignitiition swon switcitchh
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ssteetee g sg s otot estoesto ed ated at t st s po t,po t, ep acep acee

the orbitrol.the orbitrol.
Troubleshooting Common Brake Problems.Troubleshooting Common Brake Problems.
Should brake pressure drop below 1,500 psi (104Should brake pressure drop below 1,500 psi (104
bar), a warning will be generated by the TICS.bar), a warning will be generated by the TICS.
Should the brake pressure continue to drop atShould the brake pressure continue to drop at
1,000 psi (69 bar), the parking brake will automati-1,000 psi (69 bar), the parking brake will automati-
cally applycally apply. . The parking The parking brake is brake is spring-appliedspring-applied
and hydraulic pressure to release (1,250 psi / 86and hydraulic pressure to release (1,250 psi / 86
bar minimum).bar minimum).

1.1. StStarart t ththe te truruckck..

2.2. The BThe Brakrake pree pressussure care can be obn be obtaitained fned from trom thehe
TICS module display (refer to the Trans-TICS module display (refer to the Trans-
mission Measure Group list illustration ofmission Measure Group list illustration of TICSTICS
inin Section 6Section 6).).

3.3. TTo enso ensure ture the prehe pressure ssure transdtransducerucer, w, whichhich
communicates brake pressure to the TICS, iscommunicates brake pressure to the TICS, is

5.5. ShuShut the trt the truck ouck off anff and turn td turn the ignhe ignitiition swon switcitchh
to it’s to it’s ignition position (1st ignition position (1st click). click). Continue toContinue to
monitor the brake pressure from the TICSmonitor the brake pressure from the TICS
module module displaydisplay..

 Death or serious injury couldDeath or serious injury could
result from removal of a component underresult from removal of a component under
pressure. pressure. The brake The brake circuits storcircuits store pressuree pressure
after the enafter the engine has gine has been shut been shut down. down. AlwaysAlways
bleed the brake pressure to 0 psi prior tobleed the brake pressure to 0 psi prior to
removal of any brake component.removal of any brake component.

6.6. Shut Shut off off the the engineengine. . TuTurn rn the the ignitiignition on switcswitch th too
it’s ignition it’s ignition position (1st position (1st click). click). Bleed the brakeBleed the brake
pressure to zero by repeatedly depressing onepressure to zero by repeatedly depressing one

of the service brake pedals and monitoring theof the service brake pedals and monitoring the
brake pressure at the TICS module display.brake pressure at the TICS module display.

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. No No LiLift ft / / LoLowewer / r / 
Tilt in / Tilt outTilt in / Tilt out

continued continued 

1.1. OpeOperatrator ior is nos not st seateated ied in thn the ope oper-er-
ators seat.ators seat.

2.2. LoLow piw pilolot prt presessusurere..

3.3. No hNo hydydraraululic fic fluluid fid floloww..

4.4. IncIncorrorrect ect prepressussure sere settitting of ng of thethe

main relief (RV1).main relief (RV1).
5.5. DefDefectective ive maimain rn relielief ef (R(RV1)V1)..

6.6. IncIncorrorrect ect prepressussure sre settetting oing of thf thee
accessory valve’s main relief.accessory valve’s main relief.

7.7. DefDefectective aive acceccessossory vary valvelve’s ’s maimainn
relief.relief.

8.8. DefDefectective ive LogLogic Cic Contontrol rol (LC(LC3).3).

9.9. DeDefefectctivive me maiain pn pumump.p.

1.1. RetReturn urn to to the the operoperatoators rs seaseat.t.

2.2. IsIsololatate e and and reprepaiairr..

3.3. IsIsololatate e and and reprepaiairr..

44.. AAddjjuusstt..

55.. RReeppllaaccee..

66.. AAddjjuusstt..

77.. RReeppllaaccee..

88.. RReeppllaaccee..

99.. RReeppllaaccee..

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. NNo Lo Lifift / t / LoLowewer / r / 
Tilt in / Tilt outTilt in / Tilt out
(Continued)(Continued)

10.10. Loose or broLoose or broken plugs / piken plugs / pins / ns / 
wires between the TICS compo-wires between the TICS compo-
nents (i.e. display / modules / joys-nents (i.e. display / modules / joys-
tick / solenoids).tick / solenoids).

10.10. IsolaIsolate and repairte and repair..

2.2. SlSlow ow or or NNo Lo Lifift / t /  1.1. OpeOperatrator nor not iot is ses seateated in d in the the opeoper-r- 1.1. RetReturn urn to to the the opeoperatrators ors seaseat.t.
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LowerLower ators seat.ators seat.
2.2. DefDefectective ive solsolenoenoid or id or carcartritridge dge onon

the lift valve.the lift valve.

3.3. LifLift valt valve’ve’s mas main sin spoopool is sl is stuctuck.k.

4.4. CenCentertering ing sprspringing(s) (s) of tof the lhe liftift
valve’s main spool is broken.valve’s main spool is broken.

5.5. DefDefectective ive pacpackinking in og in one of ne of the the lifliftt
cylinders.cylinders.

6.6. DefDefectective ive floflow cow contrntrol in ol in one oone of thf thee
lift cylinders.lift cylinders.

7.7. TICTICS (TS (Taylaylor Intor Integregrateated Contd Controlrol
System) LIFT operation is mis-cali-System) LIFT operation is mis-cali-
brated.brated.

8.8. LooLoose se or or brobroken ken pluplugs gs / p/ pins ins / / 
wires between the TICS compo-wires between the TICS compo-
nents (i.e. display / modules / joys-nents (i.e. display / modules / joys-
tick / solenoids).tick / solenoids).

9.9. InnInner mer mast ast or cor carrarriagiage is e is shishimmemmedd
too tight.too tight.

2.2. ActActivaivatiotion of tn of the mhe manuanual oval overrierridede
switch will confirm defective sole-switch will confirm defective sole-
noid. Replace.noid. Replace.

3.3. RemRemove ove maimain sn spoopool, l, cleclean an andand
re-assemble. re-assemble. Inspect Inspect valve valve hous-hous-
ing for debris.ing for debris.

44.. RReeppllaaccee..

5.5. IsoIsolatlate cye cylinlinder der and and replreplace ace thethe
packing.packing.

66.. RReeppllaaccee..

77.. CCaalliibbrraattee..

8.8. IsIsololatate ane and red repapairir

99.. RReeffeer r ttoo Slide Bearing BlocksSlide Bearing Blocks
ShimmingShimming in in Section 27Section 27 and prop-and prop-
erly shim the mast.erly shim the mast.

3.3. SlSlow ow or or No No TTililt Ot Outut

continued continued 

1.1. OpeOperatrator nor not iot is ses seateated in d in the the opeoper-r-
ators seat.ators seat.

2.2. DefDefectective ive floflow cow contrntrol in ol in one oone of thf thee
Tilt cylindersTilt cylinders

3.3. TTilt vilt valvalve’e’s mais main spon spool is ol is stustuck.ck.

4.4. CenCentertering ing sprspringing(s) (s) of tof the lhe liftift
valve’s main spool is broken.valve’s main spool is broken.

5.5. MisMis-ad-adjusjusted tted tilt ilt out pout port ort relrelief (ief (AA
port).port).

1.1. RetReturn urn to to the the opeoperatrators ors seaseat.t.

22.. RReeppllaaccee..

3.3. RemRemove ove maimain sn spoopool, l, cleclean an andand
re-assemble. re-assemble. Inspect Inspect valve valve hous-hous-
ing for debris.ing for debris.

44.. RReeppllaaccee..

5.5. AdAdjujust tst tililt out out pot port rrt relelieief f 

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

3.3. SlSlow ow or or No No TTililt Ot Outut
(Continued)(Continued)

6.6. DefDefectective ive tiltilt out out pot port rrt relielief.ef.

7.7. DefDefectective ive solsolenoenoid oid or car cartrrtridgidge one on
the tilt valve.the tilt valve.

8.8. TICTICS (TS (Taylaylor Intor Integregrateated Contd Controlrol
System) tilt out operation is mis-System) tilt out operation is mis-

66.. RReeppllaaccee..

7.7. ActActivaivatiotion of n of the the manmanual ual oveoverrirridede
switch will confirm defective sole-switch will confirm defective sole-
noid. Replace.noid. Replace.

88.. CCaalliibbrratatee..https://www.forkliftpdfmanuals.com/
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y ) py ) p

calibrated.calibrated.
9.9. LoLoosose or be or brorokeken pln plugugs / pis / pins / ns / 

wires between the TICS compo-wires between the TICS compo-
nents (i.e. display / modules / joys-nents (i.e. display / modules / joys-
tick / solenoids).tick / solenoids).

9.9. IsIsololatate ae and nd ReRepapairir..

4.4. SlSlow ow or or no no TTililt It Inn 1.1. OpeOperatrator ior is nos not st seateated ied in thn the ope oper-er-
ators seat.ators seat.

2.2. DefDefectective ive floflow cow contrntrol iol in one n one of tof thehe
tilt cylinders.tilt cylinders.

3.3. TTilt vilt valvalve’s e’s maimain spon spool is sol is stuctuck.k.

4.4. CenCentertering ing sprspringing(s) (s) of of the the lifliftt
valve’s main spool is broken.valve’s main spool is broken.

5.5. DefDefectective ive solsolenoenoid oid or car cartrrtridgidge one on
the lift valve.the lift valve.

6.6. TICTICS (TS (Taylaylor Intor Integregrateated Contd Controlrol
System) tilt in operation is mis-cali-System) tilt in operation is mis-cali-
brated.brated.

7.7. LoLoosose or be or brorokeken pln plugugs / pis / pins / ns / 
wires between the TICS compo-wires between the TICS compo-
nents (i.e. display / modules / joys-nents (i.e. display / modules / joys-
tick / solenoids).tick / solenoids).

1.1. RetReturn urn to to the the operoperatoators rs seaseat.t.

22.. RReeppllaaccee..

3.3. RemRemove ove maimain sn spoopool, l, cleclean an andand
re-assemble. re-assemble. Inspect Inspect valve valve hous-hous-
ing for debris.ing for debris.

44.. RReeppllaaccee..

5.5. ActActivaivatiotion of n of the the manmanual ual oveoverrirridede
switch will confirm defective sole-switch will confirm defective sole-
noid. Replace.noid. Replace.

66.. CCaalliibbrratatee..

7.7. IsIsololatate e and and reprepaiairr..

55.. NNo o oor r ssllooww
steeringsteering

continued continued 

1.1. SteSteer cer cyliylindender pisr piston ton pacpackinking isg is
defective.defective.

2.2. LogLogic Cic Contontrol (rol (LC2LC2) is r) is restestricricted bted byy
debris (stuck closed).debris (stuck closed).

3.3. LogLogic Cic Contontrol rol (LC(LC2) is 2) is defdefectectiveive..

4.4. LogLogic Cic Contontrol (rol (LC3LC3) is r) is restestricricted bted byy
debris (stuck open).debris (stuck open).

5.5. LogLogic Cic Contontrol rol (LC(LC3) is 3) is defdefectectiveive..

1.1. ReRe-p-pacack stek steer cyer cylilindnderer..

2.2. RemRemove ove and and cleclean an LC2LC2. . InsInspecpectt
LC2’s port for debris.LC2’s port for debris.

33.. RReeppllaaccee..

4.4. RemRemove ove and and cleclean an LC3LC3. . InsInspecpectt
LC3’s port for debris.LC3’s port for debris.

55.. RReeppllaaccee..

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

55.. NNo o oor r ssllooww
steeringsteering
(Continued)(Continued)

6.6. SteSteer Rer Relieelief (Rf (RV2) V2) is ris restestricricted ted byby
debris (stuck open).debris (stuck open).

7.7. SteSteer Rer Relielief (ef (RVRV2) is 2) is defdefectectiveive..

8.8. MaiMain reln relief (ief (RVRV1) is 1) is resrestritrictected byd by
debris (stuck open)debris (stuck open)

99 MaiMain ren relielief (Rf (RV1) iV1) is des defecfectivtivee

6.6. RemRemove ove and and cleclean an RVRV2. 2. InsInspecpectt
RV2’s port for debris.RV2’s port for debris.

77.. RReeppllaaccee..

8.8. RemRemove ove and and cleclean an RVRV1. 1. InsInspecpectt
RV1’s port for debris.RV1’s port for debris.

99 RReeppllaaccee
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9.9. MaiMain ren relielief (Rf (RV1) iV1) is des defecfectivtive.e.

10.10. WorWorn or defectivn or defective pump.e pump.

1111.. DefecDefective orbitive orbitrol.trol.

99.. RReeppllaaccee..

10.10. RepReplaclace.e.

111.1. RepReplaclace.e.

66.. NNo o oor r wweeaakk
service brakesservice brakes

1.1. LogLogic Cic Contontrol (rol (LC1LC1) is r) is restestricricted ted byby
debris (stuck open).debris (stuck open).

2.2. LogLogic Cic Contontrol (rol (LC1LC1) is d) is defeefectictive.ve.

3.3. UnlUnloadoader vaer valve (lve (UNLUNL1) is 1) is resrestritrictectedd
by debris (stuck open).by debris (stuck open).

4.4. UnlUnloadoader vaer valve (lve (UNLUNL1) is d1) is defeefectictive.ve.

5.5. TheThermo rrmo relielief (Ref (RV3) iV3) is ress restritrictected byd by
debris (stuck open)debris (stuck open)

6.6. TheThermo rmo relrelief ief (R(RV3) iV3) is defs defectectiveive..

7.7. The The serservicvice bre brake ake accaccumuumulatlator hor hasas
lost it’s pre-charge.lost it’s pre-charge.

8.8. The The serservicvice bre brake ake accaccumuumulatlator ior iss
defective.defective.

9.9. DefDefectective ive serservicvice bre brake ake pedpedal.al.

10.10. DebriDebris is in the internal passas is in the internal passagesges
of the manifold.of the manifold.

1111.. CrackCracked manied manifold.fold.

12.12. Refer alsRefer also to Problem 1. of theo to Problem 1. of the
Brake Control System Brake Control System TTrouble-rouble-
shootingshooting chart inchart in Section 15Section 15..

1.1. RemRemove ove and and cleclean an LC1LC1. . InsInspecpectt
LC1’s port for debris.LC1’s port for debris.

22.. RReeppllaaccee..

3.3. RemRemove ove and and cleclean an UNLUNL1. 1. InsInspecpectt
UNL1’s port for debris.UNL1’s port for debris.

44.. RReeppllaaccee..

5.5. RemRemove ove and and cleclean an RVRV3. 3. InsInspecpectt
RV3’s port for debris.RV3’s port for debris.

66.. RReeppllaaccee..

7.7. ChaCharge rge the the serservicvice bre brake ake accaccumuumu--
lator to 1,250 psi with dry-nitrogen.lator to 1,250 psi with dry-nitrogen.

88.. RReeppllaaccee..

99.. RReeppllaaccee..

10.10. Clean. Clean. If If cleaning cleaning does does not not resolveresolve
the problem, replace the manifold.the problem, replace the manifold.

111.1. RepReplaclace.e.

7.7. PaParkrkining brg brakakes wes wililll
not releasenot release

continued continued 

1.1. LogLogic Cic Contontrol (rol (LC1LC1) is d) is defeefectictive.ve.

2.2. UnlUnloadoader vaer valve (lve (UNLUNL1) is 1) is resrestritrictectedd
by debris (stuck open).by debris (stuck open).

3.3. UnlUnloadoader vaer valve (lve (UNLUNL1) is d1) is defeefectictive.ve.

1.1. RemRemove ove and and cleclean an LC1LC1. . InsInspecpectt
LC1’s port for debris.LC1’s port for debris.

22.. RReeppllaaccee..

3.3. RemRemove ove and and cleclean an UNLUNL1. 1. InsInspecpectt
UNL1’s port for debris.UNL1’s port for debris.

  

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

7.7. PaParkrkining brag brakekes wis willll
not releasenot release
(Continued)(Continued)

4.4. TheThermo rrmo relielief (Ref (RV3) iV3) is ress restritrictected byd by
debris (stuck open).debris (stuck open).

5.5. TheThermo rmo relrelief ief (R(RV3) is V3) is defdefectectiveive..

6.6. The The serservicvice bre brake ake accaccumuumulatlator hor hasas
lost it’s pre-charge.lost it’s pre-charge.

44.. RReeppllaaccee..

5.5. RemRemove ove and and cleclean an RVRV3. 3. InsInspecpectt
RV3’s port for debris.RV3’s port for debris.

66.. RReeppllaaccee..https://www.forkliftpdfmanuals.com/
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7.7. The The parparkinking brg brake ake accaccumuumulatlator ior iss
defective.defective.

8.8. DefDefectective ive serservicvice bre brake ake pedpedal.al.

9.9. ParParkinking brg brake ake solsolenoenoid iid is ens ener-er-
gized.gized.

10.10. Defective Defective parking parking brake brake solenoid.solenoid.

11.11. Defective parking Defective parking brake chamberbrake chamber..

12.12. Debris is in the interDebris is in the internal passanal passagesges
of the manifold.of the manifold.

13.13. CrackCracked manifed manifold.old.

14.14. Refer alsRefer also to Problem 5. of theo to Problem 5. of the

Brake Control System Brake Control System TrTrouble-ouble-shootingshooting chart inchart in Section 15Section 15..

7.7. ChaCharge rge the the parparkinking brg brake ake accaccumuumu--
lator to 500 psi with dry-nitrogen.lator to 500 psi with dry-nitrogen.

8.8. IsIsololatate e and and repreplalacece..

9.9. DefDefectective ive park park brabrake ke swiswitchtch..
Replace.Replace.

10.10. RepReplaclace.e.

111.1. RepReplaclace.e.

12.12. Clean. Clean. If cIf cleaninleaning does g does not rnot resolveesolve
the problem, replace the manifold.the problem, replace the manifold.

13.13. RepReplaclace.e.
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Hoist CircuitHoist Circuit
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PLACE THE FOLLOWING ILLUSTRATION INPLACE THE FOLLOWING ILLUSTRATION IN

 A FOLDE A FOLDER ENVER ENVELOPE:LOPE:
Illustration 22-20 - 22-2896 SHT. 2 (Main Hyd. ANSI)Illustration 22-20 - 22-2896 SHT. 2 (Main Hyd. ANSI)

https://www.forkliftpdfmanuals.com/



  

https://www.forkliftpdfmanuals.com/



TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)22-2222-22

  

2 2 
2 2 
E E 
--AA
 c c
 c c
 u u
mm
 u u
l  l   a a
 t   t   o o
r r 

https://www.forkliftpdfmanuals.com/



https://www.forkliftpdfmanuals.com/



  

Section 22ESection 22E

AccumulatorAccumulator

Introduction.Introduction. The accumulator acts as a shockThe accumulator acts as a shock

absorber in absorber in the hydraulic the hydraulic system. system. When the When the driv-driv-en member of the hydraulic system stops sudden-en member of the hydraulic system stops sudden-
ly, it creates a pressure wave that travels backly, it creates a pressure wave that travels back
through the sthrough the system. ystem. This shock This shock wave can wave can devel-devel-
op peak pressures several times greater than nor-op peak pressures several times greater than nor-
mal working pressures and can be the source of mal working pressures and can be the source of 
system failure. system failure. The gas The gas cushion in cushion in an accumula-an accumula-
tor will minimize this shock, protecting expensivetor will minimize this shock, protecting expensive
hydraulic components.hydraulic components.

Accumulators.Accumulators.   There There are tware two aco accumulatorscumulators
connected to connected to the manifold the manifold valve. valve. They store They store aa
volume of oil at pressure for brake application.volume of oil at pressure for brake application.
These accumulators are hydro-pneumatic pistonThese accumulators are hydro-pneumatic piston
type and are precharged with dry nitrogen totype and are precharged with dry nitrogen to
1,250 psi (86 bar) and 500 psi (35 bar).1,250 psi (86 bar) and 500 psi (35 bar).

Checking Precharge.Checking Precharge. The precharge checkThe precharge check
should be performed periodically (refer to theshould be performed periodically (refer to the
Preventive MaintenancePreventive Maintenance chart in the chart in the Appen-Appen-
dicesdices for  for precharge check precharge check interval). interval). Follow theFollow the
procedures listed below to check precharge (aprocedures listed below to check precharge (a
charging kit is charging kit is available from Tayavailable from Taylor, part numberlor, part number
1000-503). 1000-503). See Illustration See Illustration 22E-1 for 22E-1 for charging kit.charging kit.

1.1. TTo read ao read and adjnd adjust tust the gas phe gas presressursure or “pree or “pre--
charge” pressure, all the hydraulic fluid mustcharge” pressure, all the hydraulic fluid must
be drained from the fluid side of the accumula-be drained from the fluid side of the accumula-
tor to zero hydraulic tor to zero hydraulic pressure. pressure. TTo accomplisho accomplish
this, let the lift cylinder down and hold lever inthis, let the lift cylinder down and hold lever in
DOWN position for approximately one minute.DOWN position for approximately one minute.

2.2. RemRemove tove the vhe valvalve guae guard anrd and cap d cap frofrom them the

accumulator.accumulator.
3.3. EnsEnsure ture that that the shhe shaft oaft of the aif the air chur chuck (4ck (4) is) is

fully retracted by turning the bar handle coun-fully retracted by turning the bar handle coun-
terclockwise until it stops.terclockwise until it stops.

4.4. Do noDo not havt have the ce the charharging hging hose (ose (8) co8) connennectectedd

Charging The AccumulatorCharging The Accumulator (Illustration 22E-1)(Illustration 22E-1)..

Perform the following procedures to charge thePerform the following procedures to charge theaccumulator.accumulator.


   Use only dUse only dry nitrogen ry nitrogen to charge to charge thethe

accumulator.accumulator.

   When prechargiWhen precharging, the ining, the initial 50 psi tial 50 psi (3.5 bar)(3.5 bar)
of dry nitrogen should be of dry nitrogen should be introduced slowlyintroduced slowly
into the into the accumulatoraccumulator..

1.1. InstaInstall tll the che charginharging kit g kit (Illu(Illustratstration 2ion 22E-1) 2E-1) asas
explained in theexplained in the Checking PrechargeChecking Precharge proce- proce-
dures above.dures above.

2.2. ConConnecnect the cht the chargarging kiing kit to a nitt to a nitrogrogen boten bottletle

with the charging hose (8).with the charging hose (8).
3.3. InfInflatlate the acce the accumuumulatlator to the pror to the predetedetermermineinedd

pressure by opening the valve on the nitrogenpressure by opening the valve on the nitrogen
bottle slowly, closing it occasionally to allowbottle slowly, closing it occasionally to allow
the needle of the pressure gauge (2) to settlethe needle of the pressure gauge (2) to settle
into position giving an accurate pressure read-into position giving an accurate pressure read-
ing.ing.

4.4. WheWhen thn the proe proper pper precrecharharge prge pressessure iure iss
reached, close the valve on the nitrogenreached, close the valve on the nitrogen
bottle.bottle.

5.5. TTo relo release ease presspressure in ure in excesexcess of s of the dthe desiredesired
precharge, slowly open the bleeder valve (6)precharge, slowly open the bleeder valve (6)
until the pressure drops to the desired level.until the pressure drops to the desired level.

6.6. RotRotate thate the bar hane bar handle codle countuntercercloclockwikwise to thse to thee
full stop position, then disconnect the swivelfull stop position, then disconnect the swivel
(7) from the adapter (3).(7) from the adapter (3).

7.7. RemRemove tove the air che air chuchuck (4) frk (4) from thom the acce accumuumula-la-
tor valve stem.tor valve stem.

88 CheCheck tck the vahe valve slve stem ftem for leor leaks waks with a sith a soapoapyy
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to the gauging head assembly (1) unless freeto the gauging head assembly (1) unless free
end of charging hose is plugged.end of charging hose is plugged.

5.5. MouMount thnt the swie swivel ovel of the af the air chir chuck (uck (4) on t4) on thehe
accumulator’s valve stem and hand tighten toaccumulator’s valve stem and hand tighten to
compress the gasket in the swivel to preventcompress the gasket in the swivel to prevent
gas leakage.gas leakage.

6.6. TuTurn trn the bahe bar hanr handle dle clockclockwise wise until until the the shaftshaft
depresses the valve stem core of the accumu-depresses the valve stem core of the accumu-
lator. lator. The precharge presThe precharge pressure should now sure should now bebe
indicated by the pressure gauge (2).indicated by the pressure gauge (2).

8.8. CheCheck tck the vahe valve slve stem ftem for leor leaks waks with a sith a soapoapyy
water solution water solution or oil. or oil. If the If the core is core is leaking,leaking,
depress it quickly, once or twice, to reseat thedepress it quickly, once or twice, to reseat the
core. core. It may It may be necessary tbe necessary to further tighten o further tighten oror
replace the replace the core if core if leakage leakage persists.persists.

9.9. InstaInstall tll the ahe accumuccumulator lator valve valve stem stem cap, cap, thenthen
tighten 1/2 turn beyond hand tight.tighten 1/2 turn beyond hand tight.

10.10. InstaInstall the accumulall the accumulator valve guard.tor valve guard.

11.11. Recheck precharge Recheck precharge one week one week after chargingafter chargingfor pressure loss.for pressure loss.

  

55

66

77

88

99 1010
1111

11

22

33

44

BARBAR
HANDLEHANDLE

NITROGENNITROGEN
BOTTLEBOTTLE

 ACCUMULAT ACCUMULATOROR

1.1. GAGAUGIUGING NG HEAHEAD D ASASSESEMBMBLLYY
2.2. PRPRESESSUSURE RE GAGAUGUGEE
33.. AADDAAPPTTEERR
44.. AAIIR R CCHHUUCCK K 
55 TTANKANK VVALALVE AVE ASSSSEMBEMBLLYY

Charging KitCharging Kit

Accumulator PartAccumulator Part

Number / SizeNumber / Size

PSPSI I SeSettttiningg BABAR R SeSettttiningg

22221155--11221  1  /  /  1  1  qqtt.. 11,,00000  0  ppssi  i  669  9  bbaarr

22778888--99770  0  /  /  1  1  qqtt.. 11,,00000  0  ppssi  i  669  9  bbaarr

22221155--11224  4  /  /  1  1  qqtt.. 11,,55000  0  ppssi  i  11004  4  bbaarr

22778888--99555  5  /  /  1  1  qqtt.. 11,,55000  0  ppssi  i  11004  4  bbaarr

22778888--99775  5  /  /  1  1  qqtt.. 11,,00000  0  ppssi  i  669  9  bbaarr

22778888--99440  0  /  /  1  1  ggaall.  .  665  5  ppssi  i  44..5  5  bbaarr

22778888--99660  0  /  /  1  1  ggaall.  .  88000  0  ppssi  i  555  5  bbaarr

22778888--99449  9  /  /  1  1  ggaall.. 11,,22550  0  ppssi  i  886  6  bbaarr

22778888--99550  0  /  /  1  1  ggaall.. 11,,00000  0  ppssi  i  669  9  bbaarr

22778888--99551  1  /  /  1  1  ggaall.. 11,,55000  0  ppssi  i  11004  4  bbaarr

22778888--99552  2  /  /  1  1  ggaall.. 11,,55000  0  ppssi  i  11004  4  bbaarr

22778888--99661  1  /  /  1  1  ggaall.. 11,,55000  0  ppssi  i  11004  4  bbaarr

22778888--99665  5  /  /  22--11//2  2  ggaall.  .  88000  0  ppssi  i  555  5  bbaarr

22778888--99666  6  /  /  22--11//2  2  ggaall.. 11,,55000  0  ppssi  i  11004  4  bbaarr

We have a We have a charging kit available. charging kit available. TTaylor partaylor part
number 1000-503.number 1000-503.
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5.5. TTANK ANK VVALALVE AVE ASSSSEMBEMBLLYY
6.6. BLBLEEEEDEDER VR VALALVEVE
7.7. SWSWIVIVEL COEL CONNNNECECTTOROR
8.8. CCHAHARGRGIING HNG HOSOSEE
99.. CCOOUUPPLLIINNGG
1010.. GLGLANANDD
111.1. GLGLANAND NUD NUTT

Illustration Illustration 22E-1. 22E-1. Charging Charging AccumulatorAccumulator

  

Section 27Section 27

ULTRA-VU Mast AssemblyULTRA-VU Mast Assembly

Introduction.Introduction.   The mast The mast assembly, assembly, in conjunctionin conjunction

with the carriage with the carriage and forks, is responsible for liftingand forks, is responsible for liftingand lowering loads.and lowering loads.

Major Components.Major Components. The mast consists of theThe mast consists of the
inner mast, outer mast, two hydraulic lift cylinders,inner mast, outer mast, two hydraulic lift cylinders,
main rollers, slide bearing blocks, chain rollers,main rollers, slide bearing blocks, chain rollers,
and two multiple leaf lift chains.and two multiple leaf lift chains.

Structural Inspection, Reporting, and RepairStructural Inspection, Reporting, and Repair
ProcedureProcedure (Refer to (Refer to SIRRSIRR in the in the AppendicesAppendices))..
Follow the OSHA rules, 29 CFR, 1910.178 (Q)(1),Follow the OSHA rules, 29 CFR, 1910.178 (Q)(1),
(5), & (7) which require inspecting industrial trucks(5), & (7) which require inspecting industrial trucks
daily before being placed in service, removingdaily before being placed in service, removing
trucks from service if cracks are found, and mak-trucks from service if cracks are found, and mak-
ing repairs only if authorized by the manufacturer.ing repairs only if authorized by the manufacturer.
If trucks are used on a round-the-clock basis, theyIf trucks are used on a round-the-clock basis, they
shall be examined shall be examined after each safter each shift. hift. OSHA 29 CFROSHA 29 CFR

1910.178 (p)(1) requires that trucks in need of1910.178 (p)(1) requires that trucks in need of
repair be taken repair be taken out of servicout of service. e. Refer to SafetyRefer to Safety
Check 2nd Edition for OSHA rules.Check 2nd Edition for OSHA rules.

Mast Assembly Structure.Mast Assembly Structure. This is an ULTRA-VU,This is an ULTRA-VU,
nested channel type mast with two multiple leaf liftnested channel type mast with two multiple leaf lift
chains and two lift cylinders that are located behindchains and two lift cylinders that are located behind
the mthe mast ast rails. rails. The mast assembly is The mast assembly is carefulcarefullyly
engineered and ruggedly constructed, althoughengineered and ruggedly constructed, although
welded steel structures always contain undetect-welded steel structures always contain undetect-
able cracks, able cracks, especially welded especially welded joints. joints. When theseWhen these

 joints are subject  joints are subject to fluctuating stresses of to fluctuating stresses of signifi-signifi-
cant magnitude, these cracks cant magnitude, these cracks will growwill grow. . This isThis is
known as fatknown as fatigue crack growth. igue crack growth. No matter howNo matter how
low the stress levels are kept, some fatigue cracklow the stress levels are kept, some fatigue crack
growth will occur in all welded structures.growth will occur in all welded structures.

 Periodic inspection isPeriodic inspection is
required to detect fatigue cracks that haverequired to detect fatigue cracks that have
grown to a significant size in order to avoidgrown to a significant size in order to avoid
serious failure of the structural weldmentserious failure of the structural weldment

Maintenance / Inspections.Maintenance / Inspections. There are severalThere are several

inspectional requirements which must be per-inspectional requirements which must be per-formed dailyformed daily. . These inspections These inspections must includemust include
checking all welds and structural members forchecking all welds and structural members for
cracks. cracks. Check all mCheck all mast mounting hardwast mounting hardware and liftare and lift
chains for chains for damage or damage or loose bolts. loose bolts. HydraulicHydraulic
hoses and fittings must be checked for leaks andhoses and fittings must be checked for leaks and
signs of wear or damage.signs of wear or damage.

 Do not climb on the mast ofDo not climb on the mast of
the forklift, on top of the cab, or on the forklift, on top of the cab, or on other highother high
places of the truck while performingplaces of the truck while performing
maintenance.maintenance.

 Always use approved ladders,Always use approved ladders,

stands, or manlifts to reach high places on thestands, or manlifts to reach high places on thetruck.truck.

 Never ride on the forks of theNever ride on the forks of the
truck.truck.

 Do not use a material han-Do not use a material han-
dling forklift as a means to elevate personnel.dling forklift as a means to elevate personnel.

Main RollersMain Rollers (Illustration 27-4) (Illustration 27-4)..   The mThe main ain rollersrollers
employ greaseable, shielded, tapered roller bear-employ greaseable, shielded, tapered roller bear-
ings. ings. The main rollers The main rollers must be must be greased periodi-greased periodi-
cally (refer to thecally (refer to the Preventive MaintenancePreventive Maintenance chart chart
in thein the AppendicesAppendices for inner mast main rollers for inner mast main rollers
lubrication interval). lubrication interval). TTo access the grease o access the grease fittingsfittings

for the main rollers, the inner mast must be raisedfor the main rollers, the inner mast must be raised
so that the grease fitting of each main roller alignsso that the grease fitting of each main roller aligns
with the grease holes located in the outer mast.with the grease holes located in the outer mast.
The main rollers should be inspected for flat spotsThe main rollers should be inspected for flat spots
or evidence of sliding any time the inner mast isor evidence of sliding any time the inner mast is
taken apart from the outer masttaken apart from the outer mast
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serious failure of the structural weldment.serious failure of the structural weldment.
When a crack is found, the truck must beWhen a crack is found, the truck must be
immediately taken out of service and repaired.immediately taken out of service and repaired.

 Under no circumstances,Under no circumstances,
without prior written approval without prior written approval from Taylorfrom Taylor
Machine Works, Inc. Engineering Department,Machine Works, Inc. Engineering Department,
should the should the mast assembly mast assembly be modifibe modified. ed. As perAs per
OSHA 29 CFR1910.178 (a) (4).OSHA 29 CFR1910.178 (a) (4).

 If the fatigue crack is allowedIf the fatigue crack is allowed
to grow, catastrophic failure could occur in to grow, catastrophic failure could occur in thethe
mast assembly or other welded componentsmast assembly or other welded components
causing serious injury to personnel and / orcausing serious injury to personnel and / or
property.property.

taken apart from the outer mast.taken apart from the outer mast.

 The roller assemblies must notThe roller assemblies must not
be over be over lubricated. lubricated. Excess grease Excess grease inside theinside the
mast rails may cause the rollers to slide whenmast rails may cause the rollers to slide when
subjected to a subjected to a heavy load. heavy load. If this happenIf this happens, as, a
flat spot will be worn on the rollers and theflat spot will be worn on the rollers and the
rollers will continue to slide until replaced withrollers will continue to slide until replaced with
new rollers.new rollers.

Chain RollersChain Rollers (Illustration 27-4)(Illustration 27-4).. The chain rollersThe chain rollersuse sealed ball beariuse sealed ball bearings. ngs. Check the chain Check the chain rollersrollers
for looseness, cracks or flat spots.for looseness, cracks or flat spots.

Lift Chains.Lift Chains.   The lift The lift chains must chains must be lubricatedbe lubricated
every 500 hours of operation (refer toevery 500 hours of operation (refer to Leaf ChainLeaf Chain

  

PROCEDURE 1PROCEDURE 1

PROCEDURE 2PROCEDURE 2

PROCEDURE 3PROCEDURE 3

PROCEDURE 4PROCEDURE 4

PROCEDURE 5PROCEDURE 5

Illustration 27-1. Illustration 27-1. Mast Slide Mast Slide Bearing Shimming Bearing Shimming ProcedureProcedure

Care, Maintenance, and ReplacementCare, Maintenance, and Replacement section in section in

the back the back of this of this manual). manual). Refer to Refer to thethe Fuel andFuel andLubricant SpecificationsLubricant Specifications for the type of lubricant for the type of lubricant
to be used to lubricate the lift chains.to be used to lubricate the lift chains.

Tilt Cylinder and Mast Hanger Pins.Tilt Cylinder and Mast Hanger Pins.   The The tilt tilt cyl-cyl-
inder and mast hanger pins must be greased peri-inder and mast hanger pins must be greased peri-
odically (refer to theodically (refer to the Preventive MaintenancePreventive Maintenance

install shims in the outer mast slide bearings.install shims in the outer mast slide bearings.

The carriage and inner mast should then beThe carriage and inner mast should then besecured in position by an appropriate meanssecured in position by an appropriate means
or they can be lowered to a height where theyor they can be lowered to a height where they
can more easily be blocked in position andcan more easily be blocked in position and
shimmed. shimmed. Shim the outer Shim the outer mast until mast until the clear-the clear-
ance is 1/16 toance is 1/16 to 1/32 inch (1.6 t1/32 inch (1.6 to .8 mm).o .8 mm). (See(See
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odically (refer to theodically (refer to the Preventive MaintenancePreventive Maintenance
chart in thechart in the AppendicesAppendices for lubrication interval). for lubrication interval).

Lubrication.Lubrication. Refer to theRefer to the LubricationLubrication section insection in
thethe AppendicesAppendices for information on the lubrication for information on the lubrication
of the mast assembly.of the mast assembly.

Slide Bearing Blocks Slide Bearing Blocks ShimmingShimming (Illustration(Illustration
27-1)27-1)..   The slide The slide bearing block bearing block life depends life depends on theon the
duty cycle and duty cycle and operation of the toperation of the truck. ruck. PeriodicallyPeriodically,,
the slide bearing blocks may require shimming tothe slide bearing blocks may require shimming to

adjust for wearadjust for wear. . TTo prevent undue flexing of theo prevent undue flexing of theinner mast on a telescopic mast assembly, it isinner mast on a telescopic mast assembly, it is
essential for all slide bearings to be properlyessential for all slide bearings to be properly
shimmed. shimmed. The correct The correct procedure is procedure is outlined here.outlined here.
This method is to be used for fork lifts equippedThis method is to be used for fork lifts equipped
with Ultra-Vu telescopic masts.with Ultra-Vu telescopic masts.

1.1. RaiRaise thse the care carriariage to age to allollow enow enough rough room toom to

ance is 1/16 to ance is 1/16 to 1/32 inch (1.6 t1/32 inch (1.6 to .8 mm). o .8 mm). (See(See
 NOTE NOTE below procedure 5.)below procedure 5.)

2.2. RaiRaise the cse the carrarriage uiage untintil the tol the top carrp carriagiage slide slidee
bearings are aligned with the outer mast slidebearings are aligned with the outer mast slide
bearings. bearings. Pry the Pry the carriage from carriage from side to side to sideside
and measure and measure the movementthe movement. . The carriageThe carriage
and inner mast should then be secured inand inner mast should then be secured in
position by an appropriate means or they canposition by an appropriate means or they can
be lowered to a height where they can morebe lowered to a height where they can more
easily be blocked in position and shimmed.easily be blocked in position and shimmed.

Calculate the thickness of the shims neededCalculate the thickness of the shims needed
by subtracting 1/32 inch (.8 mm) from the dis-by subtracting 1/32 inch (.8 mm) from the dis-
tance the carriage moved and shim the toptance the carriage moved and shim the top
carriage carriage slide slide bearings. bearings. (See(See NOTE NOTE belowbelow
procedure 5.)procedure 5.)

3.3. RaiRaise the cse the carrarriagiage untie until the botl the bottom catom carrirriageage

  

slide bearings are aligned with the outer mastslide bearings are aligned with the outer mast

slide bearings. slide bearings. Pry the Pry the carriage from side carriage from side totoside and mside and measure the easure the movement. movement. The car-The car-
riage and inner mast should then be securedriage and inner mast should then be secured
in position by an appropriate means or theyin position by an appropriate means or they
can be lowered to a height where they cancan be lowered to a height where they can
more easily be blocked in position andmore easily be blocked in position and
shimmed. shimmed. Calculate the Calculate the thickness thickness of theof the
shims needed by subtracting 1/32 inch (.8shims needed by subtracting 1/32 inch (.8
mm) from the distance the carriage moved andmm) from the distance the carriage moved and
shim the shim the bottom cbottom carriage slide arriage slide bearings. bearings. (See(See

 NOTE NOTE below procedure 5.)below procedure 5.)

4.4. AliAlign the bgn the bottottom caom carrirriage slage slide beide beariarings anngs andd
the inner mast the inner mast top slide bearings. top slide bearings. Pry thePry the
inner mast from side to side (this must beinner mast from side to side (this must be
done from the rear of the mast) and measuredone from the rear of the mast) and measure

the movement. the movement. Calculate the Calculate the thickness of thickness of thethe
shims needed by subtracting 1/32 inch (.8shims needed by subtracting 1/32 inch (.8
mm) from the distance the inner mast moved.mm) from the distance the inner mast moved.
Raise the carriage to allow access to the innerRaise the carriage to allow access to the inner
mast top mast top slide bearings. slide bearings. The carriage The carriage andand
inner mast should then be secured in positioninner mast should then be secured in position
by supporting with an appropriate means.by supporting with an appropriate means.
(See(See NOTE NOTE below procedure 5.)below procedure 5.)

5.5. AliAlign the bgn the bottottom caom carrirriage slage slide beide beariarings anngs andd
the inner the inner mast bottom mast bottom slide bearings. slide bearings. Pry thePry the
inner mast from side to side (this must beinner mast from side to side (this must be
done from the rear of the mast) and measuredone from the rear of the mast) and measure
the movement. the movement. Calculate the Calculate the thickness of thickness of thethe
shims needed by subtracting 1/32 inch (.8shims needed by subtracting 1/32 inch (.8
mm) from the distance the inner mast moved.mm) from the distance the inner mast moved.
Raise the carriage to allow access to the innerRaise the carriage to allow access to the inner
mast bottmast bottom slide om slide bearings. bearings. The carriage The carriage andand
inner mast should then be secured in positioninner mast should then be secured in position
by supporting with an appropriate means.by supporting with an appropriate means.
(See(See NOTE NOTE below)below)

 DoDo Not  Not  attempt to eliminate attempt to eliminateinner mast slide bearing slack in procedures 4.inner mast slide bearing slack in procedures 4.
and 5. by adding shims to the carriage slideand 5. by adding shims to the carriage slide
bearings. bearings. This can This can result in result in broken slide broken slide bear-bear-
ings.ings.

Back Rest Slide BlocksBack Rest Slide Blocks (Illustration 27-2)(Illustration 27-2)..   TheThe
back rest slide block life depends on the dutyback rest slide block life depends on the duty
cycle and operation of cycle and operation of the truck. the truck. PeriodicallyPeriodically, the, the
back rest slide blocks may require shimming toback rest slide blocks may require shimming to
adjust for adjust for wear. wear. Perform the Perform the following proceduresfollowing procedures
to shim the back rest slide blocks:to shim the back rest slide blocks:

1.1. RaiRaise thse the care carriariage and nge and note tote the poshe positiition of ton of thehe
inner mast when the distance between it andinner mast when the distance between it and
the back rest slide block is the least amount.the back rest slide block is the least amount.

Shims should be added at this position.Shims should be added at this position.
2.2. Shim Shim the the back back rest rest slide slide blockblocks uns until ttil the slhe slideide

blocks just touch the inner mast.blocks just touch the inner mast.

 NOTE: NOTE:   Replace any bacReplace any back rest k rest slide blocks slide blocks thatthat
 become cracked, damaged  become cracked, damaged or worn to or worn to 3/4 inch3/4 inch
(19.1 mm) thickness.(19.1 mm) thickness.
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 NOTES: NOTES:  
   Clearance at each position should be betweenClearance at each position should be between

1/16 inch (1.6 mm) and 1/32 inch (.8 mm).1/16 inch (1.6 mm) and 1/32 inch (.8 mm).
Repeat the above procedure if the clearance isRepeat the above procedure if the clearance is

 not as specified.  not as specified. Shims should be Shims should be divided asdivided as
evenly as possible between the slide bearings.evenly as possible between the slide bearings.

   Replace any slide bearing blocks that becomeReplace any slide bearing blocks that become
cracked, damaged, or worn to 1 - 3/4 inchescracked, damaged, or worn to 1 - 3/4 inches
(44.5 mm)(44.5 mm)  thickness (See Illustration 27-3).thickness (See Illustration 27-3).

  

TroubleshootingTroubleshooting

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. CrCracacks ks in in weweldlds,s,
especially at theespecially at the
point where thepoint where the
mast is pinned tomast is pinned to
the chassis.the chassis.

(Refer to(Refer to SIRRSIRR in the in the
AppendicesAppendices))

Notify TaylorNotify Taylor
Machine Works,Machine Works,
Inc. for properInc. for proper
repair procedures.repair procedures.

1.1. MMetetal fal fatatigigueue..

2.2. OvOvererloloadadining.g.

3.3. RRouough tgh tererrarainin..

4.4. TTravravellelling wing with lith load ioad in an unn an unrecrecom-om-
mended travel position (excessivemended travel position (excessive
height and / or fully side-shifted,height and / or fully side-shifted,

one side or the other).one side or the other).
5.5. SeSevevere re duduty ty cycyclcleses..

1.1. HavHave cre crackacks is in wn weldelds rs repaepairedired
immediately.immediately.

2.2. RefRefer ter to Coo Correrrectiction 1on 1. an. and avd avoidoid
overloading the truck.overloading the truck.

3.3. RefRefer ter to Coo Correrrectiction 1on 1. an. and, id, if pof pos-s-
sible, avoid operating truck onsible, avoid operating truck on
rough terrain.rough terrain.

4.4. RefRefer ter to Coo Correrrectiction 1on 1. an. and td thehe
Operator’s Guide for proper travel-Operator’s Guide for proper travel-
ling positions.ling positions.

5.5. ReRefefer tr to Co Cororrerectction ion 1.1.

OUTER MASTOUTER MAST

INNER MASTINNER MAST
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BACK RESTBACK REST

SLIDE BLOCK SLIDE BLOCK 

Illustration 27-2. Illustration 27-2. Back Rest Back Rest Slide BlocksSlide Blocks

  

SLIDESLIDE
BEARINGBEARING

BLOCK BLOCK 

SLIDESLIDE
BEARINGBEARING
HOUSINGHOUSING

SHIMSHIM

REPLACE BEARING BLOCKS WORNREPLACE BEARING BLOCKS WORN

TO 1-3/4” (44.5 mm) THICK OR BLOCKSTO 1-3/4” (44.5 mm) THICK OR BLOCKSTHAT ARE CRACKED OR BROKENTHAT ARE CRACKED OR BROKEN

1-3/4” (44.5 mm)1-3/4” (44.5 mm)
MINIMUMMINIMUM

Illustration 27-3. Illustration 27-3. Slide Bearing Slide Bearing Block ReplacBlock Replacementementhttps://www.forkliftpdfmanuals.com/
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MAINMAIN

CHAINCHAIN
ROLLERROLLER

INNERINNER
MASTMAST

OUTER MASTOUTER MAST
SLIDE BEARINGSLIDE BEARING

BLOCK BLOCK 

LIFTLIFT
CYLINDERCYLINDER

https://www.forkliftpdfmanuals.com/



TX / TXH / TXB 180S - 400L (Rev. 4/23/07)TX / TXH / TXB 180S - 400L (Rev. 4/23/07)27-627-6

ROLLERSROLLERS

SLIDESLIDE

BEARINGBEARING
BLOCKSBLOCKS

OUTEROUTER
MASTMAST

Illustration Illustration 27-4. 27-4. Mast Mast Assembly Assembly ComponentsComponents
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Note:Note: Photocopy this sketch tPhotocopy this sketch to identify fatigue cracks o identify fatigue cracks or structural damage to the or structural damage to the mast. mast. Be veryBe very
descriptive of damage to the mast, i.e. location, depth, length.descriptive of damage to the mast, i.e. location, depth, length.

Illustration Illustration 27-7. 27-7. Mast Mast AssemblyAssembly
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Section 28Section 28

CarriageCarriage

Introduction.Introduction. Described in this section is the main-Described in this section is the main-

tenance required for the standard “C” carriage,tenance required for the standard “C” carriage,optional fork positioning, and optional side shiftoptional fork positioning, and optional side shift
carriage.carriage.

 NOTE: NOTE:   Some trucks Some trucks may be may be equipped with equipped with bothboth
fork positioning and side shifting capabilities.fork positioning and side shifting capabilities.

Major Components.Major Components. The carriage consists of twoThe carriage consists of two
forks, fork pin, main rollers, slide bearing blocks,forks, fork pin, main rollers, slide bearing blocks,
and two fork positioner cylinders / side shift cylin-and two fork positioner cylinders / side shift cylin-
der (if equipped).der (if equipped).

Structural Inspection, Reporting, and RepairStructural Inspection, Reporting, and Repair
ProcedureProcedure (Refer to (Refer to SIRRSIRR in the in the AppendicesAppendices))..
Follow the OSHA rules, 29 CFR, 1910.178 (Q)(1),Follow the OSHA rules, 29 CFR, 1910.178 (Q)(1),
(5), & (7) which require inspecting industrial trucks(5), & (7) which require inspecting industrial trucks

daily before being placed in service, removingdaily before being placed in service, removingtrucks from service if cracks are found, and mak-trucks from service if cracks are found, and mak-
ing repairs only if authorized by the manufacturer.ing repairs only if authorized by the manufacturer.
If trucks are used on a round-the-clock basis, theyIf trucks are used on a round-the-clock basis, they
shall be examined shall be examined after each safter each shift. hift. OSHA 29 CFROSHA 29 CFR
1910.178 (p)(1) requires that trucks in need of1910.178 (p)(1) requires that trucks in need of
repair be taken repair be taken out of service. out of service. Refer to the Refer to the SafetySafety

Check 2nd Edition for OSHA rules.Check 2nd Edition for OSHA rules.

 Periodic inspection isPeriodic inspection is
required to detect fatigue cracks that haverequired to detect fatigue cracks that have
grown to a significant size in order to avoidgrown to a significant size in order to avoid
serious failure of the structural weldment.serious failure of the structural weldment.
When a crack is found, the truck must beWhen a crack is found, the truck must be
immediately taken out of service and repaired.immediately taken out of service and repaired.

 Under no circumstances,Under no circumstances,
without prior written approval without prior written approval from Taylorfrom Taylor
Machine Works, Inc. Engineering Department,Machine Works, Inc. Engineering Department,
should the should the carriage assembly carriage assembly be modifiedbe modified. . AsAs
per OSHA 29 CFR1910.178 (a) (4).per OSHA 29 CFR1910.178 (a) (4).

 If the fatigue crack is allowedIf the fatigue crack is allowed
to grow, catastrophic failure could occur in to grow, catastrophic failure could occur in thethe
mast assembly or other welded componentsmast assembly or other welded components
causing serious injury to personnel and / orcausing serious injury to personnel and / or
property.property.

MAINMAIN
ROLLERROLLER
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SLIDE BEARINGSLIDE BEARING
BLOCKSBLOCKS

Illustration Illustration 28-1. 28-1. Standard Standard CarriageCarriage

  

MAINMAIN
ROLLERSROLLERS

SLIDE BEARINGSLIDE BEARING
BLOCKSBLOCKShttps://www.forkliftpdfmanuals.com/
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Illustration 28-2. Illustration 28-2. Optional Carriage With Side Optional Carriage With Side Shift and Fork Shift and Fork PositionersPositioners

Maintenance / Inspection.Maintenance / Inspection. There are severalThere are several
inspectional requirements which must be per-inspectional requirements which must be per-
formed dailyformed daily. . These inspections These inspections must includemust include
checking all welds and structural members forchecking all welds and structural members for
cracks. cracks. Check all Check all carriage mounting carriage mounting hardware forhardware for
damage or damage or loose bolts. loose bolts. The hydraulic The hydraulic fork posi-fork posi-
tioner cylinders and hydraulic hoses should betioner cylinders and hydraulic hoses should be

checked for leaks and functional operation.checked for leaks and functional operation.
Main RollersMain Rollers (Illustrations 28-1 through 28-3) (Illustrations 28-1 through 28-3)..
The main rollers employ greaseable, shielded,The main rollers employ greaseable, shielded,
tapered roller btapered roller bearings for iearings for increased durabilincreased durabilityty. . TheThe
main rollers must be greased periodically (refer tomain rollers must be greased periodically (refer to
thethe Preventive MaintenancePreventive Maintenance chart in the chart in the Appen-Appen-
dicesdices for the  for the main rollers lubricmain rollers lubrication interval). ation interval). TheThe

grease fittings for the main rollers can be found ongrease fittings for the main rollers can be found on
the inside of the inside of the carriage plate. the carriage plate. The main rollersThe main rollers
should be inspected for flat spots or evidence of should be inspected for flat spots or evidence of 
sliding any time the carriage is taken out of thesliding any time the carriage is taken out of the
inner mast.inner mast.

 The roller assemblies must notThe roller assemblies must not
be over be over lubricated. lubricated. Excess grease iExcess grease inside thenside the
mast rails may cause the rollers to slide whenmast rails may cause the rollers to slide when
subjected to a subjected to a heavy load. heavy load. If this happens, If this happens, aa
flat spot will be worn on the rollers and theflat spot will be worn on the rollers and the
rollers will continue to slide until replaced withrollers will continue to slide until replaced with
new rollers.new rollers.

  

Slide Bearing BlocksSlide Bearing Blocks (Illustrations 28-1 through (Illustrations 28-1 through

28-3)28-3)..   The slide The slide bearing block bearing block life depends life depends on theon the
duty cycle and duty cycle and operation of the operation of the truck. truck. Periodically,Periodically,
the slide bearing blocks will require shimming tothe slide bearing blocks will require shimming to
adjust for wearadjust for wear. . It is essentIt is essential for all slide ial for all slide bearingsbearings
to be to be properly shimmed. properly shimmed. For proper For proper shimmingshimming
procedures refer toprocedures refer to Section 27Section 27..

Forks.Forks. The forks must be inspected daily toThe forks must be inspected daily to
assure proper assure proper carriage operation. carriage operation. Forks must Forks must bebe
magnetic particle tested (magnafluxed) annually tomagnetic particle tested (magnafluxed) annually to

check for cracks (refer to thecheck for cracks (refer to the Fork Inspection,Fork Inspection,

Repair, and TestingRepair, and Testing in the in the AppendicesAppendices).).
Carriage.Carriage.   The carriage’The carriage’s welds s welds and structuraland structural
members must be checked for cracks (refer to themembers must be checked for cracks (refer to the
Structural Inspection, Reporting, and RepairStructural Inspection, Reporting, and Repair
ProcedureProcedure at the front of this section). at the front of this section).

Lubrication.Lubrication. Refer to theRefer to the LubricationLubrication section in section in
thethe AppendicesAppendices for information on the lubrication for information on the lubrication
of the carriage.of the carriage.

CYLINDERCYLINDER
PINSPINS

FORK FORK 
PIN CAPPIN CAP

FORK FORK 
PINPIN
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MAINMAIN
ROLLERSROLLERS

SLIDE BEARINGSLIDE BEARING
BLOCKSBLOCKS

Illustration 28-3. Illustration 28-3. Optional Carriage Optional Carriage With Fork With Fork PositionersPositioners

  

TroubleshootingTroubleshooting

PPrroobblleemm CCaauussee CCoorrrreeccttiioonn

1.1. CCrarackcks in s in wweleldsds

(refer to(refer to SIRRSIRR in the in the
AppendicesAppendices))

Notify TaylorNotify Taylor
Machine Works,Machine Works,
Inc. for properInc. for proper
repair procedures.repair procedures.

1.1. MMetetal fal fatatigigueue..

2.2. OvOvererloloadadining.g.

3.3. RRouough tgh tererrarainin..

4.4. TTravravellelling wing with lith load ioad in an unn an unrecrecom-om-
mended travel position (excessivemended travel position (excessive
height and / or fully side-shifted,height and / or fully side-shifted,
one side or the other).one side or the other).

5.5. SeSevevere re duduty ty cycyclcleses..

6.6. TTryirying to ung to use fose fork pork positsitioneioners whrs whileile
loaded.loaded.

1.1. HavHave cre crackacks is in wn weldelds rs repaepairedired
immediately.immediately.

2.2. RefRefer ter to Coo Correrrectiction 1on 1. an. and avd avoidoid
overloading the truck.overloading the truck.

3.3. RefRefer ter to Coo Correrrectiction 1on 1. an. and, id, if pof pos-s-
sible, avoid operating truck onsible, avoid operating truck on
rough terrain.rough terrain.

4.4. RefRefer ter to Coo Correrrectiction 1on 1. an. and td thehe
Operator’s Guide for proper travel-Operator’s Guide for proper travel-
ling positions.ling positions.

5.5. HavHave cre crackacks is in wn weldelds rs repaepairedired
immediately.immediately.

6.6. Use Use forfork pok positsitionioners ers onlonly wy whenhen
forks have no load.forks have no load.
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LLeeaaf  f  CChhaaiin  n  CCaarree,  ,  MMaaiinntteennaannccee,  ,  aannd  d  RReeppllaacceemmeenntt AA--1199. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .

WWeellddiinng  g  PPrreeccaauuttiioonnss AA--2255. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TToorrqquue  e  CChhaarrt  t  -  -  NNuutts  s  aannd  d  BBoollttss AA--2299. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LLuubbrriiccaattiioon  n  CChhaarrtt AA--3333. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SSeerrvviicce  e  CCaappaacciittiieess AA--3399. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

HHyyddrraauulliic  c  PPrreessssuurre  e  SSeettttiinnggss AA--4411. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PPrreevveennttiivve  e  MMaaiinntteennaannccee AA--4433. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Fuel Fuel and and LubriLubricant cant SpeciSpecificatioficationsns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
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S I R RS I R R

StructuraStructural l InspectioInspection, n, Reporting, And Reporting, And RepairRepair

ForFor  Powered Industrial TrucksPowered Industrial Trucks

This document contains information of vital importance concerning theThis document contains information of vital importance concerning the

inspection, reporting, inspection, reporting, and repair of fatand repair of fatigue cracks. igue cracks. If fatigue crackIf fatigue cracks ares are

not corrected they can lead to a catastrophic failure causing seriousnot corrected they can lead to a catastrophic failure causing serious

injury to personnel and / or property.injury to personnel and / or property.

It is important that the mIt is important that the machine be inspected regularlyachine be inspected regularly. . Any existingAny existing

fatigue cracks should be reported to the Taylor Machine Works, Inc.fatigue cracks should be reported to the Taylor Machine Works, Inc.

engineering department immengineering department immediatelyediately. . Repairs must Repairs must be made inbe made in
accordance with AWS methodologies.accordance with AWS methodologies.
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

Dangerous Action.Dangerous Action. Operating a powered indus-Operating a powered indus-
trial truck without inspecting, identifying, andtrial truck without inspecting, identifying, and
repairing fatigue cracks in the mast, carriage,repairing fatigue cracks in the mast, carriage,
attachment, steer axle, and frame weldments.attachment, steer axle, and frame weldments.

What Can Happen.What Can Happen.   If the If the fatigue crack fatigue crack is allowedis allowed
to grow, catastrophic failure could occur in theto grow, catastrophic failure could occur in the
mast or other welded components causing seriousmast or other welded components causing serious
injury to personnel and / or property.injury to personnel and / or property.

How To Avoid The Danger.How To Avoid The Danger. Follow the OSHAFollow the OSHA
rules, 29 CFR, 1910.178 (q)(1), (5), & (7) whichrules, 29 CFR, 1910.178 (q)(1), (5), & (7) which
require inspecting industrial trucks daily beforerequire inspecting industrial trucks daily before
being placed in service, removing trucks from ser-being placed in service, removing trucks from ser-

vice if cracks are found, and making repairs onlyvice if cracks are found, and making repairs onlyas authorized by the manufactureras authorized by the manufacturer. . If trucks If trucks areare
used on a round-the-clock basis, they shall beused on a round-the-clock basis, they shall be
examined after examined after each shift. each shift. OSHA 29 OSHA 29 CFRCFR
1910.178 (p)(1) requires that trucks in need of1910.178 (p)(1) requires that trucks in need of
repair be taken out of service.repair be taken out of service.

Structural Inspection and Reporting Proce-Structural Inspection and Reporting Proce-
dure.dure.   The information The information enclosed in enclosed in this procedurethis procedure
is directed to the structural weldments of the truckis directed to the structural weldments of the truck
assembly. assembly. Areas that Areas that should be should be included forincluded for
inspection on the front end of the truck are theinspection on the front end of the truck are the
mast and mast and carriage. carriage. Areas to Areas to be inspected be inspected on theon the
truck chassis include mast hangers, drive axletruck chassis include mast hangers, drive axle
mounts, A-frame connections, and steer axlemounts, A-frame connections, and steer axle
mounts.mounts.

Inspection for Fatigue Cracks.Inspection for Fatigue Cracks.  Welded steel  Welded steel
structures always contain undetectable cracks,structures always contain undetectable cracks,
especially at especially at welded joints. welded joints. When these When these joints arejoints are
subject to fluctuating stresses of sufficient magni-subject to fluctuating stresses of sufficient magni-
tude these cracks will growtude these cracks will grow This is known asThis is known as

These symbols are in accordance with AWSThese symbols are in accordance with AWS

 A2.4-76, “Symbols for  A2.4-76, “Symbols for Non-Destructive TNon-Destructive Testing.”esting.”

 Periodic inspection isPeriodic inspection is
required to detect fatigue cracks that haverequired to detect fatigue cracks that have
grown to a significant size in order to avoidgrown to a significant size in order to avoid
serious failure of the structural weldment.serious failure of the structural weldment.
When a crack is found, the truck must beWhen a crack is found, the truck must be
immediately taken out of service and repaired.immediately taken out of service and repaired.

Restoring the weld to its original condition by com-Restoring the weld to its original condition by com-
plete penetration welding is usually acceptable.plete penetration welding is usually acceptable.
Sometimes this is not practical and a change inSometimes this is not practical and a change in
geometry by means of cutting, grinding or addinggeometry by means of cutting, grinding or adding
additional material is additional material is more economical; more economical; howeverhowever,,
the user must be cautioned that OSHA 29 CFRthe user must be cautioned that OSHA 29 CFR
1910.178 (a)(4) requires manufacturer’s1910.178 (a)(4) requires manufacturer’s priorprior
written approvalwritten approval for modifications and additions for modifications and additions
which affect capacity and safe operation.which affect capacity and safe operation.

Cracking may occur due to overloading, roughCracking may occur due to overloading, rough
operation, poor yard conditions, severe dutyoperation, poor yard conditions, severe duty
cycles, failing to keep lift chains properly adjusted,cycles, failing to keep lift chains properly adjusted,
improper shimming of mast rails, carrying theimproper shimming of mast rails, carrying the
loads too high or not properly centered, usingloads too high or not properly centered, using
attachments that clamp the load to the forks, etc.attachments that clamp the load to the forks, etc.
If such cracking is found, a review of the operationIf such cracking is found, a review of the operation
should be made to see if any of the above listedshould be made to see if any of the above listed
problems are occurring and if so, a change in theproblems are occurring and if so, a change in the
operation should be made to avoid future prob-operation should be made to avoid future prob-
lems. lems. Some cracking Some cracking may be due may be due to geometryto geometry,,

modifications or due to the attachments welded tomodifications or due to the attachments welded tothe structure. the structure. If this If this is the case, is the case, the geometrythe geometry
may have to be changed, the modification cor-may have to be changed, the modification cor-
rected, or the attachment changed or relocated torected, or the attachment changed or relocated to
correct the correct the cracking problem. cracking problem. OSHA requires OSHA requires thatthat

hh i itt li itt l f th ff th f
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tude, these cracks will growtude, these cracks will grow. . This is known asThis is known as
fatigue crack fatigue crack growth. growth. No matter No matter how low thehow low the
stress levels are kept some fatigue crack growthstress levels are kept some fatigue crack growth
will occur in all welded structures.will occur in all welded structures.

Eventually, these fatigue cracks will become largeEventually, these fatigue cracks will become large
enough to be detectable by nondestructive testingenough to be detectable by nondestructive testing
methods, i.e. VT, MT, DPT, or UT.methods, i.e. VT, MT, DPT, or UT.

Abbreviations.Abbreviations.   Basic Basic TTesting Symbolsesting Symbols

TTyyppe  e  oof  f  TTeesstt SSyymmbbooll

VViissuuaall VVTT

MMaaggnneettiic  c  PPaarrttiiccllee MMTT

DDyyee--PPeenneettrraanntt DDPPTT

UUllttrraassoonniicc UUTT

you haveyou have prior written approvalprior written approval of the manufac- of the manufac-
turer for such changes.turer for such changes.

Test ProceduresTest Procedures

1.1.  Visual (VT). Visual (VT).   Dirt and Dirt and grease should grease should bebe
removed from the surface by wiping with a rag.removed from the surface by wiping with a rag.
One should look for cracked paint and rustOne should look for cracked paint and rust
showing through showing through the paint. the paint. Also, look Also, look forfor
movement at bolted joints, irregular lines inmovement at bolted joints, irregular lines in
welds or dents, or deformations in the materi-welds or dents, or deformations in the materi-
al. al. Proper lighting is Proper lighting is required in order required in order toto
obtain satisfactory results.obtain satisfactory results.

2.2. Magnetic Particle (MT).Magnetic Particle (MT).   The The test test surfacesurface
must be free of loose rust, scale, moisture,must be free of loose rust, scale, moisture,
and painted surfaces must be cleaned at alland painted surfaces must be cleaned at all
points of points of electrode contactelectrode contact. . Grinding, brush-Grinding, brush-

  

ing, or blasting do not affect results of thising, or blasting do not affect results of this

method of testing in most instances.method of testing in most instances.
 A magnetic field can  A magnetic field can be applied to be applied to the testthe test
material with:material with:

a.a. PePermrmananenent mat magngnetet..

b.b. YYoke woke whichich is an elh is an electectromromagnagnet tyet type of pe of 
device.device.

c.c. PasPassinsing higg high amh amperperage cage currurrent ent thrthrougoughh
the part.the part.

3.3. Dye-Penetrant (DPT)Dye-Penetrant (DPT). . The tesThe test surfact surface muste must
be thoroughly be thoroughly cleaned and cleaned and dried. dried. This can This can bebe
done with chemical solvents, vapor degreas-done with chemical solvents, vapor degreas-
ing, or by ing, or by mechanical methods. mechanical methods. HoweverHowever,,
cleaning mechanically, such as grinding, blast-cleaning mechanically, such as grinding, blast-
ing, or wire-brushing, might prove detrimentaling, or wire-brushing, might prove detrimental
to the test because surface discontinuities canto the test because surface discontinuities can
be masked by cold working of the surface.be masked by cold working of the surface.
Therefore, mechanical cleaning methods mustTherefore, mechanical cleaning methods must
be kept to a minimum.be kept to a minimum.

One of the following type penetrants should beOne of the following type penetrants should be
used in conjunction with the proper procedureused in conjunction with the proper procedure
to get satisfactory results:to get satisfactory results:

a.a. WWatater ser sololububle pele penenetrtranantt

b.b. PosPost t emuemulsilsifiafiable ble penpenetretrantant

c.c. SoSolvlvenent remt removovabable pele penenetrtranantt

Follow the directions supplied with the dye-Follow the directions supplied with the dye-
penetrant for best results.penetrant for best results.

4.4. Ultrasonic (UT).Ultrasonic (UT).   TTesting should be esting should be done indone in
accordance with AWS D1.1 approved meth-accordance with AWS D1.1 approved meth-
ods.ods.

Frequency of Inspection.Frequency of Inspection.   There There are are three three (3)(3)
levels of inspection:levels of inspection:

two years or 6,000 hours, whichever is sooner,two years or 6,000 hours, whichever is sooner,

thereafter. thereafter. These inspectThese inspections should ions should be per-be per-
formed by qualified maintenance personnel.formed by qualified maintenance personnel.

 NOTE: NOTE:   Duty cycles Duty cycles vary from vary from extremely severeextremely severe
(capacity loads, high frequency of loading, rough(capacity loads, high frequency of loading, rough

 yards, etc.) to very light  yards, etc.) to very light (partial capacities, few (partial capacities, few 
 load cycles, good yard  load cycles, good yard conditions, etc.). conditions, etc.). Duty Duty 
cycle directly affects product life and maintenancecycle directly affects product life and maintenance

 requirements.  requirements. Depending on Depending on the quality and the quality and thor-thor-
oughness of the daily inspections and the serviceoughness of the daily inspections and the service
experience of the vehicle, the three-month visual experience of the vehicle, the three-month visual 

 inspection interval and  inspection interval and the full-scale the full-scale inspectioninspection
 interval may be  interval may be adjusted (increased or adjusted (increased or decreased)decreased)
to levels appropriate for an individual vehicle duty to levels appropriate for an individual vehicle duty 
cycle.cycle.

                                          
                                                  
             

Reporting Procedure.Reporting Procedure.   TTaylor Machine Waylor Machine Works,orks,
Inc. should receive reports of the results of anyInc. should receive reports of the results of any
inspections.inspections.

Photocopy a sketch from your maintenance manu-Photocopy a sketch from your maintenance manu-
al, make your own sketch, or photograph, andal, make your own sketch, or photograph, and
show indication of crack if any are evident, statingshow indication of crack if any are evident, stating
the following:the following:

1.1. LocatiLocation (rion (right, lght, left, eft, innerinner, out, outerer, mac, machine shine sideide
etc.);etc.);

2.2. SiSize ze of of ccrarackck;;

3.3. ExExtetent nt of of crcracack;k;

a.a. In In ttoe oe of of wweleld;d;
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1.1. DailyDaily. . Mandatory Mandatory daily examinatdaily examination of ion of thethe
truck as truck as required by required by OSHA. OSHA. (See Operator’s(See Operator’s
Guide and Safety Check 2nd Edition forGuide and Safety Check 2nd Edition for
details.) details.) This examinatThis examination is ion is usually per-usually per-
formed by the operator (or other designatedformed by the operator (or other designated
person).person).

2.2. Three-month inspection.Three-month inspection.   A A thorough thorough visualvisual
inspection (VT) following the guidelines showninspection (VT) following the guidelines shown
in this procedure should be made every threein this procedure should be made every three

months (refer months (refer to sketches to sketches for details). for details). TheseTheseinspections should be performed by qualifiedinspections should be performed by qualified
maintenance personnel.maintenance personnel.

3.3. 6,000 Hour Inspection.6,000 Hour Inspection. Full-scale inspectionFull-scale inspection
(FS) including all examinations outlined in this(FS) including all examinations outlined in this
procedure (VT, MT, and DPT) should be madeprocedure (VT, MT, and DPT) should be made
after the first year of operation and then everyafter the first year of operation and then every

b.b. ProPropagpagatiating ing into nto the the basbase mee metaltal;;

c.c. OtOtheher dr desescrcripiptitionon, e, etctc..

4.4. MetMethod ohod of tef testisting to ng to detdetect ect cracrackscks..

If no cracks are found by yearly inspections,If no cracks are found by yearly inspections,
please confirm by a fax or a short letter.please confirm by a fax or a short letter.

Repair ProcedureRepair Procedure

1.1. ConContactact Tt Taylaylor Maor Machichine Wone Worksrks, Inc., Inc.

2.2. If reIf rewelweldinding is sug is suggesggestedted, use A, use AWS apprWS approveovedd
welding procedures.welding procedures.

3.3. If desIf design modign modificaification ition is indics indicated, ated, contacontact Tct Tay-ay-
lor Machine lor Machine Works, Works, Inc. Inc. OSHA 29 OSHA 29 CFRCFR
1910.178 (q)(5) requires that replacement1910.178 (q)(5) requires that replacement
parts be equivalent as to safety with thoseparts be equivalent as to safety with those
used in used in the original the original design. design. Different steelDifferent steel

  

grades are grades are used for used for different different components. components. Dif-Dif-

ferent steel grades require different weldingferent steel grades require different welding
procedures, pre-heatings, rods, etc.procedures, pre-heatings, rods, etc.

Inspection Locations.Inspection Locations. The following illustrationsThe following illustrations
are a representative set for the general weldsare a representative set for the general welds
used used on Ton Taylor Macaylor Machine Whine Works torks trucks. rucks. They areThey are
used as a reference for specific details, but do notused as a reference for specific details, but do not
necessarily represent exact details used in thenecessarily represent exact details used in the
construction of construction of your truck. your truck. The inspection The inspection methodmethod
for both the three-month inspection (3), and thefor both the three-month inspection (3), and the
full-scale inspection (FS), are shown.full-scale inspection (FS), are shown.

 The areas being inspectedThe areas being inspected
must be properly cleaned prior to performingmust be properly cleaned prior to performing
the inspection. the inspection. If not If not properly cleaned properly cleaned poten-poten-

tially dangerous cracks may not be detected.tially dangerous cracks may not be detected.

 Never go under a raised mast,Never go under a raised mast,
carriage or forks unless proper blocking hascarriage or forks unless proper blocking has
been securely placed to prevent the mast, car-been securely placed to prevent the mast, car-
riage or forks from falling in event of hydraulicriage or forks from falling in event of hydraulic
failure failure or or drift. drift. SeeSee Safety Check 2nd EditionSafety Check 2nd Edition . .
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Detail 1Detail 1

Detail 4Detail 4

Illustration 1. Illustration 1. Inner and Inner and Outer Mast Outer Mast ArrangementArrangement

  

Inner Mast DetailsInner Mast Details

Detail 1Detail 1

 VT (3) VT (3)

MT (FS)MT (FS)

Detail 2Detail 2
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 VT (3) VT (3)

MT (FS)MT (FS)

Illustration 2. Illustration 2. Inner Mast Inner Mast Details 1 Details 1 and 2and 2

  

Outer Mast DetailsOuter Mast Details

 VT (3) VT (3)

MT (FS)MT (FS)

 VT (3) VT (3)

MT (FS)MT (FS)

 VT (3) VT (3)

MT (FS)MT (FS)
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 VT (3) VT (3)

MT (FS)MT (FS)

Detail 3Detail 3

Illustration 3. Illustration 3. Outer Mast Outer Mast Detail 3Detail 3

  

Detail 4Detail 4

Outer Mast DetailsOuter Mast Details

 VT (3) VT (3)

MT (FS)MT (FS)

 VT (3) VT (3)

MT (FS)MT (FS)

 VT (3) VT (3)

MT (FS)MT (FS)
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Illustration 4. Illustration 4. Outer MOuter Mast Dast Detail 4etail 4

  

 VT (3) VT (3)

MT (FS)MT (FS)

Carriage DetailCarriage Detail
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Illustration 5. Illustration 5. Carriage Carriage DetailDetail

  

Detail 3Detail 3

Detail 4Detail 4

Chassis ArrangementChassis Arrangement

Detail 5Detail 5
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Detail 1Detail 1

Detail 2Detail 2

Illustration Illustration 6. 6. Chassis Chassis ArrangementArrangement

  

Chassis DetailsChassis Details

Detail 1Detail 1  VT (3) VT (3)

MT (FS)MT (FS)
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Illustration 7. Illustration 7. Chassis Chassis Detail Detail 11

  

Chassis DetailsChassis Details

 VT (3) VT (3)

MT (FS)MT (FS)
Detail 2Detail 2
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 VT (3) VT (3)

MT (FS)MT (FS)

Illustration 8. Illustration 8. Chassis Chassis Detail Detail 22

  

Detail 3Detail 3

Chassis DetailsChassis Details

 VT (3) VT (3)

MT (FS)MT (FS)
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Illustration 9. Illustration 9. Chassis Chassis Detail Detail 33

  

Chassis DetailsChassis Details

 VT (3) VT (3)

MT (FS)MT (FS)
Detail 4Detail 4
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Illustration 10. Illustration 10. Chassis Chassis Detail Detail 44

  

Chassis DetailsChassis Details

Detail 5Detail 5
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MT (FS)MT (FS)

Illustration 1Illustration 11. 1. Chassis DChassis Detail 5etail 5

  

Fork Inspection, Fork Inspection, RepairRepair, and , and TTestingesting

Forks in use shall be visually inspected daily andForks in use shall be visually inspected daily and

must be magnetic particle tested (magnafluxed)must be magnetic particle tested (magnafluxed)
for cracks at intervals of not more than 2400 hoursfor cracks at intervals of not more than 2400 hours
or whenever any defect or permanent deformationor whenever any defect or permanent deformation
is detected. is detected. Severe applications Severe applications will require will require moremore
frequent inspection.frequent inspection.

When forks are used in pairs, the rated capacity of When forks are used in pairs, the rated capacity of 
each fork shall be at least half of the manufactur-each fork shall be at least half of the manufactur-
er’s rated capacity of the truck, and at the rateder’s rated capacity of the truck, and at the rated
load center distance shown on the lift truck name-load center distance shown on the lift truck name-
plate.plate.

Fork inspection shall be carried out carefully byFork inspection shall be carried out carefully by
trained personnel with the aim of detecting anytrained personnel with the aim of detecting any
damage, failure, deformation, etc., which mightdamage, failure, deformation, etc., which might
impair safe use. impair safe use. Any fork which Any fork which shows such shows such aa

defect shall be withdrawn from service, and shalldefect shall be withdrawn from service, and shallnot be returned to service unless it has been sat-not be returned to service unless it has been sat-
isfactorily repaired.isfactorily repaired.

 Do not weld on forged forks.Do not weld on forged forks.
Failure to follow this warning could lead Failure to follow this warning could lead toto
seriously weakened forks that could fail pre-seriously weakened forks that could fail pre-
maturely undmaturely under normal er normal loads. loads. When neces-When neces-
sary, the welding of fork bushings should onlysary, the welding of fork bushings should only
be done by qualified welders knowledgeable ofbe done by qualified welders knowledgeable of
the appropriate welding practice.the appropriate welding practice.

The fork shall be thoroughly examined visually forThe fork shall be thoroughly examined visually for
cracks and if considered necessary, subjected to acracks and if considered necessary, subjected to a
nondestructive crack detection process, specialnondestructive crack detection process, special
attention being paid to the heel and welds attach-attention being paid to the heel and welds attach-
ing all mounting components to the fork blank.ing all mounting components to the fork blank.
This inspection for cracks must also include anyThis inspection for cracks must also include any
special mounting mechanisms of the fork blank tospecial mounting mechanisms of the fork blank to

 Any fork that  Any fork that has a deviation has a deviation of greater than of greater than 33

fork angle from the original specification shall notfork angle from the original specification shall not
be returned to service.be returned to service.

The difference in height of one set of forks whenThe difference in height of one set of forks when
mounted on the mounted on the fork carrier sfork carrier shall be checked. hall be checked. If If 
the difference in tip heights exceeds 3% of thethe difference in tip heights exceeds 3% of the
length of the blade, the set of forks shall not belength of the blade, the set of forks shall not be
returned to service until repaired.returned to service until repaired.

It shall be confirmed that the positioning lock is inIt shall be confirmed that the positioning lock is in
good repair and correct good repair and correct working orderworking order. . If ant If ant faultfault
is found, the fork shall be withdrawn from serviceis found, the fork shall be withdrawn from service
until satisfactory repairs have been effected.until satisfactory repairs have been effected.

The fork blade and shank shall be thoroughlyThe fork blade and shank shall be thoroughly
checked for wear, special attention being paid tochecked for wear, special attention being paid to
the vicinity the vicinity of the heel. of the heel. If the thicIf the thickness is reduckness is reduceded
to 90% of the original thickness, the fork shall notto 90% of the original thickness, the fork shall not
be returned to service.be returned to service.

The support face of the top hook and the retainingThe support face of the top hook and the retaining
faces of both hooks shall be checked for wear,faces of both hooks shall be checked for wear,
crushing, and crushing, and other local other local deformations. deformations. If theseIf these
are apparent to such an extent that the clearanceare apparent to such an extent that the clearance
between the fork and the fork carrier becomesbetween the fork and the fork carrier becomes
excessive, the fork shall not be returned to serviceexcessive, the fork shall not be returned to service
until repaired.until repaired.

If the fork marking is not clearly legible, it shall beIf the fork marking is not clearly legible, it shall be
renewed. renewed. Marking shall Marking shall be renewed be renewed per instruc-per instruc-
tions from original supplier.tions from original supplier.

Each fork shall be clearly stamped with its individ-Each fork shall be clearly stamped with its individ-

ual load rating in an area readily visible and notual load rating in an area readily visible and notsubject to subject to wear.wear.

Only the manufacturer of the fork or an expert of Only the manufacturer of the fork or an expert of 
equal competence shall decide if a fork may beequal competence shall decide if a fork may be
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p gp g
the fork carrier including bolt type mountings andthe fork carrier including bolt type mountings and
forged upper mounting arrangements for hookforged upper mounting arrangements for hook
and shaft type and shaft type carriages. carriages. The forks shall The forks shall not benot be
returned to service if surface cracks are detected.returned to service if surface cracks are detected.

The straightness of the upper face of the bladeThe straightness of the upper face of the blade
and the front face of the shank shall be checked.and the front face of the shank shall be checked.
If the deviation from straightness exceeds 0.5% of If the deviation from straightness exceeds 0.5% of 
the length of the blade and/or the height of thethe length of the blade and/or the height of the
shank, respectively, the fork shall not be returnedshank, respectively, the fork shall not be returned
to service until it has been repaired.to service until it has been repaired.

repaired for continued use, and the repairs shallrepaired for continued use, and the repairs shall
only be carried out by such parties.only be carried out by such parties.

It is not recommended that surface cracks or wearIt is not recommended that surface cracks or wear
be repaired be repaired by welding. by welding. When repairs When repairs necessitat-necessitat-
ing resetting are required, the fork shall subse-ing resetting are required, the fork shall subse-
quently be subjected to an appropriate heat treat-quently be subjected to an appropriate heat treat-
ment, as necessary.ment, as necessary.

 A fork that  A fork that has undergone repairs has undergone repairs shall only beshall only be
returned to service after being submitted to, andreturned to service after being submitted to, and
passing, the passing, the test procedures. test procedures. The test The test load shallload shall

  

correspond to 2.5 times the rated capacity markedcorrespond to 2.5 times the rated capacity marked

on the fork.on the fork.

DDFF

Illustration Illustration 1. 1. TyTypical Fpical Forkork

Fork strength shall permit the following loadingFork strength shall permit the following loading
and method of test.and method of test.

1.1. The tThe test lest load F soad F shalhall be apl be applieplied to it d to it at that thee

applicable distance D from the front face of theapplicable distance D from the front face of thefork arm shank (see Illustration 1).fork arm shank (see Illustration 1).

2.2. The fThe fork aork arm shrm shall ball be rese restratraineined in a mad in a mannennerr
identical to that used on the forklift truck.identical to that used on the forklift truck.
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3.3. The tThe test est load load shall shall be apbe applied plied twictwice, gre, gradualladuallyy
and without shock, and maintained for 30and without shock, and maintained for 30
seconds each time.seconds each time.

4.4. The fThe fork aork arm shrm shall ball be chee checkecked befd before aore andnd
after the second application of the test load.after the second application of the test load.
It shall not show any permanent deformation.It shall not show any permanent deformation.

  

Leaf Chain Care, Maintenance, and ReplacementLeaf Chain Care, Maintenance, and Replacement

The leaf chain (or chains) on your Taylor material handling equipment was selected based on thou-The leaf chain (or chains) on your Taylor material handling equipment was selected based on thou-
sands of hours of safe operation over many years of fork lift trucks working in various types of materialsands of hours of safe operation over many years of fork lift trucks working in various types of material
handling operations.handling operations.

The entire chain system, including chain anchors, anchor supports, bearings, and chain rollers, isThe entire chain system, including chain anchors, anchor supports, bearings, and chain rollers, is

sized for the basic model capacity and load center shown on the serial plate.sized for the basic model capacity and load center shown on the serial plate.
The utility of fork lift truck type material handling equipment requires it to operate under a wide varietyThe utility of fork lift truck type material handling equipment requires it to operate under a wide variety
of load conditions. of load conditions. These vary from a few low lifThese vary from a few low lifts to a very large number of high lifts ts to a very large number of high lifts per operatingper operating
hour.hour.

The leaf chain is subjected to all the variations of environment, such as moisture, chemicals, tempera-The leaf chain is subjected to all the variations of environment, such as moisture, chemicals, tempera-
ture extremes, abrasives, and evture extremes, abrasives, and even salt water in some applications. en salt water in some applications. The chain cannot have the bene-The chain cannot have the bene-
fit of a protective coating (paint) and must depend onfit of a protective coating (paint) and must depend on proper lubricationproper lubrication for combating the effect of  for combating the effect of 
these conditions. these conditions. The lubrication The lubrication program greatly afprogram greatly affects chain fects chain life.life.

The utility of the lift truck requires it to operate with a variety of attachments, such as forks, coil rams,The utility of the lift truck requires it to operate with a variety of attachments, such as forks, coil rams,
paper roll clamps, containers, marinas, and other attachments, all of which will place different dynamicpaper roll clamps, containers, marinas, and other attachments, all of which will place different dynamic
loads and load requirements on the hoist chains.loads and load requirements on the hoist chains.

This wide variety of variables makes it impossible for Taylor to accurately predict an exact service lifeThis wide variety of variables makes it impossible for Taylor to accurately predict an exact service life
of the leaf chain on of the leaf chain on the Tthe Taylor material handling equipment. aylor material handling equipment. Therefore,Therefore, the following procedure ofthe following procedure of
inspection and replacement is recommended to avoid sudden failure.inspection and replacement is recommended to avoid sudden failure.

Maintenance and Replacement of the Leaf ChainMaintenance and Replacement of the Leaf Chain

In addition to the daily walk-around inspections, at eachIn addition to the daily walk-around inspections, at each 500500 hours of operation, the chain should be hours of operation, the chain should be
thoroughly cleaned and inspected for elongation, pin rotation and protrusion, cracked plates, enlargedthoroughly cleaned and inspected for elongation, pin rotation and protrusion, cracked plates, enlarged
holes, worn contour and wholes, worn contour and worn surfaces on outside liorn surfaces on outside links or pin heads. nks or pin heads. If any of the abovIf any of the above aree are
observed,observed, replace the entire length of both chains.replace the entire length of both chains. (Illustrations are on the following pages under(Illustrations are on the following pages under
Modes of Chain Failure.)Modes of Chain Failure.)

Careful visual inspectionCareful visual inspection of both inside and outside of the chain links where possible will revealof both inside and outside of the chain links where possible will reveal
some of these early indications of chain failure which may result in total chain breakage if left in ser-some of these early indications of chain failure which may result in total chain breakage if left in ser-
vice.vice.

 NOTE: NOTE:   A hand-held mirror can aid A hand-held mirror can aid tremendously in hard to tremendously in hard to see areas.see areas.

Particular attention should be given to that part of the chain which passes over the chain roller theParticular attention should be given to that part of the chain which passes over the chain roller the

most frequently when under load.most frequently when under load.
It will be necessary to move the carriage to several locations and block it to prevent any possibility of It will be necessary to move the carriage to several locations and block it to prevent any possibility of 
falling to gain the best possible visual access to the greatest number of pitches of chain.falling to gain the best possible visual access to the greatest number of pitches of chain.

Aft th h iAft th h i i i t d di i t d d f d t bf d t b i bl l b i t di bl l b i t d l b k il b k i ii

https://www.forkliftpdfmanuals.com/



 A-19 A-19TX / TXH / TXB 180S - 400L (4/07)TX / TXH / TXB 180S - 400L (4/07)

 After the chain  After the chain is inspected and is inspected and found to be found to be serviceable, relubricate and serviceable, relubricate and place back in place back in service.service.

 Utilize proper safety precautions when blocking.Utilize proper safety precautions when blocking.

At 2,000 hoursAt 2,000 hours, disassemble the leaf chain from the vehicle in accordance with the shop service, disassemble the leaf chain from the vehicle in accordance with the shop service
manual (page 27A-1).manual (page 27A-1). Thoroughly clean the chain and visually inspectThoroughly clean the chain and visually inspect for possible failure modesfor possible failure modes
as listed for the 500 hour intervas listed for the 500 hour interval adding to that procedure the following. al adding to that procedure the following. Articulate each joint of theArticulate each joint of the
chain in both directions where the entire radius around each pin can be inspected for cracks.chain in both directions where the entire radius around each pin can be inspected for cracks.

Particular attention should be given to that length of chain which passes over the rollers.Particular attention should be given to that length of chain which passes over the rollers.

If the 2,000 hour inspection does not reveal any apparent excess wear or chain damage, relubricateIf the 2,000 hour inspection does not reveal any apparent excess wear or chain damage, relubricate
and install the chain in its original position on the machine.and install the chain in its original position on the machine.

 At each 500  At each 500 hours after the hours after the leaf chain is leaf chain is reinstalled, inspect and relubricate reinstalled, inspect and relubricate and follow the and follow the same pro-same pro-
cedure as on a new machine.cedure as on a new machine.

At 4,000 operating hours remove and discard the leaf chain and replace with a new and lubri-At 4,000 operating hours remove and discard the leaf chain and replace with a new and lubri-
cated chain.cated chain.
Taylor’s recommendation to replace the chain at 4,000 hours is based on typical service duty cycles.Taylor’s recommendation to replace the chain at 4,000 hours is based on typical service duty cycles.
Experience in a specific application may allow this interval to be increased or may require that it beExperience in a specific application may allow this interval to be increased or may require that it be
decreased. Any change should be based on thorough inspection procedures outlined in this manual.decreased. Any change should be based on thorough inspection procedures outlined in this manual.

  

Modes of Chain Failure — See Illustrations on the following two pagesModes of Chain Failure — See Illustrations on the following two pages

1). Normal Wear – Chain Elongation.1). Normal Wear – Chain Elongation. This is the result of wear when the load chain articu-This is the result of wear when the load chain articu-
lates over tlates over the chain rollers. he chain rollers. See illustration NSee illustration No. 1 for o. 1 for explanation of explanation of wear limits. wear limits. When aWhen a
theoretical length of 12-in. (305 mm) new chain has elongated from wear to a length of theoretical length of 12-in. (305 mm) new chain has elongated from wear to a length of 
12.360-in. (314 mm) [3%], 12.360-in. (314 mm) [3%], it has exceeded the allowable it has exceeded the allowable wear limit. wear limit. The wear should beThe wear should be
measured in the area that pasmeasured in the area that passes over the roller most ses over the roller most often. often. If the length in tIf the length in the articulat-he articulat-
ing section exceeds allowable wear limits (see text),ing section exceeds allowable wear limits (see text), replace entire length of bothreplace entire length of both
chains.chains.

2). Chain Stretch.2). Chain Stretch.   This can This can be caused be caused by a by a combination of combination of chain wear chain wear and overload. and overload. ThisThis
(overload) can show (overload) can show up as elongation up as elongation of plates of plates which do not which do not pass over the pass over the rollers. rollers. If If 
there is any significant (1%) elongation in the area which does not pass over the rollers,there is any significant (1%) elongation in the area which does not pass over the rollers,
replace the entire length of both creplace the entire length of both chains. hains. Cracked chain plates (illustration Cracked chain plates (illustration no. 3) andno. 3) and
enlarged holes (illustration no. 7) can enlarged holes (illustration no. 7) can also result from chain salso result from chain stretch. tretch. The entire length of The entire length of 
both chains must be replaced if either of these conditions are found.both chains must be replaced if either of these conditions are found.

3). Plate / Pin Rotation and / or Plate / Pin Lateral Movement.3). Plate / Pin Rotation and / or Plate / Pin Lateral Movement.   This This is is generally cgenerally causedaused
by the plate seizing the pin at articulation which indicatesby the plate seizing the pin at articulation which indicates lack of lubricationlack of lubrication where the where the

 joint rotates over the  joint rotates over the roller. roller. (See illustration No. 2.) (See illustration No. 2.) This can result in pin This can result in pin breakage inbreakage in
extreme cases. extreme cases. If any evIf any evidence of pin rotidence of pin rotation is noted,ation is noted, replace entire length of bothreplace entire length of both
chains.chains.

4). Plate / Pin Cracks.4). Plate / Pin Cracks.   Cracks result Cracks result from fatigue, sfrom fatigue, stress corrosion, tress corrosion, corrosion fatigue. (Seecorrosion fatigue. (See
illustrations No. 3, 4, and 5.) illustrations No. 3, 4, and 5.) If any cracks are observed of any If any cracks are observed of any kind on any link,kind on any link, replacereplace
entire length of chain.entire length of chain.

5). Chain Joint Stiffness.5). Chain Joint Stiffness. (See illustration No. 6.)(See illustration No. 6.) Lack of lubrication.Lack of lubrication. Check the chain for Check the chain for
other modes of failure. other modes of failure. If none are observed, lubricate thoroughly If none are observed, lubricate thoroughly and place back in ser-and place back in ser-
vice. vice. If stifIf stiffness remains, the cfness remains, the chain may have been damaged and require replacemhain may have been damaged and require replacement.ent.

6). Edge Wear of Plates.6). Edge Wear of Plates. (See illustration No. (See illustration No. 8.) 8.) Edge wear can Edge wear can occur at extoccur at extended hoursended hours
of service and if of service and if sliding of chain occurs sliding of chain occurs because of chain roller because of chain roller bearing problems. bearing problems. If wearIf wear
exceeds 5% of plate height of unused plate,exceeds 5% of plate height of unused plate, replace entire length of chain.replace entire length of chain.
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exceeds 5% of plate height of unused plate,exceeds 5% of plate height of unused plate, replace entire length of chain.replace entire length of chain.

7). Worn Outside Links or Pin Heads.7). Worn Outside Links or Pin Heads.   (See illust(See illustration No. ration No. 9.) 9.) Check Check for misfor misalignment of alignment of 
the chain roller.the chain roller.

   Replace Replace the the chain chain if if wear wear is is significant. significant. Check Check (see (see Check Check Procedure) Procedure) the the chain chain for for allall
modes of failure. Ifmodes of failure. If nonenone are found, eliminate the misalignment and place back into ser- are found, eliminate the misalignment and place back into ser-
vice.vice.

  

Modes of Chain FailureModes of Chain Failure

AAppppeeaarraanncce  e  aanndd//oor  r  SSyymmppttoomm PPrroobbaabblle  e  CCaauussee CCoorrrreeccttiioonn

1. Excessive Length (elongation)1. Excessive Length (elongation)

Measure section of chain that runsMeasure section of chain that runs
over sheaves.over sheaves.

3% wear elongation is maximum.3% wear elongation is maximum.

12 in. / 305 mm (New)12 in. / 305 mm (New)

12.3 in. / 314 mm (Worn)12.3 in. / 314 mm (Worn)

Normal WearNormal Wear

Permanent deformationPermanent deformation
(stretch) from overload(stretch) from overload

Replace chain immediatelyReplace chain immediately
and eliminate the sourceand eliminate the source
of overloads.of overloads.

2. Abnormal Protrusion or Turned Pins2. Abnormal Protrusion or Turned Pins

Excessive friction from highExcessive friction from high
loading and inadequate lubrica-loading and inadequate lubrica-
tiontion

Replace chain andReplace chain and
lubricate more frequentlylubricate more frequently

3. Cracked Plates3. Cracked Plates
(Fatigue)(Fatigue)

Loading beyond chain’s capac-Loading beyond chain’s capac-
ity (dropping load and catchingity (dropping load and catching
it)it)

Replace chain and eliminateReplace chain and eliminate
dynamic (impulse)dynamic (impulse)
overloadingoverloading

4. Arc-like Cracked Plates (Stress4. Arc-like Cracked Plates (Stress
Corrosion)Corrosion)

Severe rusting or exposure toSevere rusting or exposure to
acidic or caustic medium, plusacidic or caustic medium, plus
static stress at press fitstatic stress at press fit
between pin and plate. (Nobetween pin and plate. (No

Replace Replace chain chain and and protectprotect
from hostile environment byfrom hostile environment by
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cyclic stress necessary)cyclic stress necessary)
from hostile environment byfrom hostile environment by
lubricating more frequentlylubricating more frequently

5. Cracked Plates (Corrosion Fatigue)5. Cracked Plates (Corrosion Fatigue)
Perpendicular to Pitch Line, plus rustPerpendicular to Pitch Line, plus rust
or other evidence of chemicalor other evidence of chemical
corrosioncorrosion Corrosive environment andCorrosive environment and

cyclic motion (chain undercyclic motion (chain under
cyclic operation)cyclic operation)

Replace Replace chain chain and and protectprotect
from hostile environment byfrom hostile environment by
lubricating more frequentlylubricating more frequently

  

AAppppeeaarraanncce  e  aanndd//oor  r  SSyymmppttoomm PPrroobbaabblle  e  CCaauussee CCoorrrreeccttiioonn

6. Tight Joints6. Tight Joints

Dirt or foreign substanceDirt or foreign substance
packed in jointspacked in joints

Corrosion and rustCorrosion and rust

Bent pinsBent pins

Replace chainReplace chain

Replace chainReplace chain

Clean and relubeClean and relube

7. Enlarged Holes7. Enlarged Holes

High overload, dropping andHigh overload, dropping and
catching loadcatching load Replace chain and correctReplace chain and correct

cause of overloadcause of overload

8. Worn Contour (Edge Wear)8. Worn Contour (Edge Wear)

5% of H5% of H

HH

Normal wear on sheave bearingNormal wear on sheave bearing
areaarea

 Abnormal wear,  Abnormal wear, rubbing onrubbing on
rollerroller

Replace chain and correctReplace chain and correct
cause of overloadcause of overload

Check chain roller bearingCheck chain roller bearing

Replace chain when wearReplace chain when wear
reaches 5% of H.reaches 5% of H.

9. Worn Surfaces on Outside Links9. Worn Surfaces on Outside Links
or Pin Headsor Pin Heads

Misalignment, rubbing on rollerMisalignment, rubbing on roller
flangesflanges Check alignment ofCheck alignment of

anchors, chain rollersanchors, chain rollers
d h i ll id h i ll i
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and chain roller pin.and chain roller pin.



I.I. UsUse pe proropeper sr safafetety py prerecacaututioionsns..

a.a. AlwayAlways lower the mas lower the mast and carrist and carriage to its lowage to its lowest posiest position befotion before inspecre inspecting the leating the leaf chain,f chain,
unless the mast and carriage are securely blocked.unless the mast and carriage are securely blocked.

b.b. AlwayAlways use OSHA appros use OSHA approved suppoved support means (mart means (man lift, scn lift, scaffoaffolding, ladderlding, ladder, or platfo, or platform) whenrm) wheninspecting, removing, inspecting, removing, or servicing lift or servicing lift chains. chains. Always turn ofAlways turn off the engine. f the engine. Do not allow Do not allow anyoneanyone
to touch the controls while people are near the upright.to touch the controls while people are near the upright.

II.II. Use LocUse Lockout / Tkout / Tagout Procagout Procedure to rededure to reduce causuce causes of possies of possible injurble injuryy..

III.III. Use Use only asonly assembled sembled chain. chain. Do Do not not build lengths build lengths from from individual individual components.components.

IVIV.. Do not attemDo not attempt to rework pt to rework damaged chains by damaged chains by replacing only treplacing only the components obvhe components obviously faultyiously faulty. . TheThe
entire chain may be compromised and should be discarded.entire chain may be compromised and should be discarded.

  

VV.. Do not weDo not weld any chld any chain or coain or componenmponent. t. WeldWelding spating spatter shouter should never be alld never be allowed to clowed to come in contome in contactact
with chain or components.with chain or components.
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Appendix Appendix 

Welding PrecautionsWelding Precautions

Introduction.Introduction. Once a crack is found in the truckOnce a crack is found in the truck

structure, it is advisable that you contact Taylorstructure, it is advisable that you contact Taylor
Machine Works, Inc. for proper welding proce-Machine Works, Inc. for proper welding proce-
dures. dures. YYour machine is our machine is comprised of comprised of differentdifferent
metals, each requiring its own unique repair pro-metals, each requiring its own unique repair pro-
cedure.cedure.

Welding Precautions.Welding Precautions. It is possible for damageIt is possible for damage
to occur to occur when welding when welding during maintenance. during maintenance. Cur-Cur-
rent passed from the electrode through a pin,rent passed from the electrode through a pin,
bearing, cylinder piston or other part, seeking thebearing, cylinder piston or other part, seeking the
ground, can cause damage to parts.ground, can cause damage to parts.

Illustrated in Illustration 1 areIllustrated in Illustration 1 are somesome of the partsof the parts
on lift trucks subject to damage by the passage of on lift trucks subject to damage by the passage of 
welding current.welding current.

Care and common sense are the best guides toCare and common sense are the best guides to
avoid such damage to the components.avoid such damage to the components.

 Death or serious injury couldDeath or serious injury could
result from result from a runaway truck. a runaway truck. Park the truck Park the truck onon
a hard, level surface, apply the parking brake,a hard, level surface, apply the parking brake,
block the wheels in both directions to preventblock the wheels in both directions to prevent
movement of the truck and Lock movement of the truck and Lock Out & Tag OutOut & Tag Out
the truck before performing maintenance.the truck before performing maintenance.


   Before welding oBefore welding on any of the n any of the truck’s otruck’s orr

attachment’s structural members, theattachment’s structural members, the
electrical connector connected to electrical connector connected to the Taylorthe Taylor
Integrated Control System (TICS) controlIntegrated Control System (TICS) control
modules must be unplugged prior to anymodules must be unplugged prior to any
welding. welding. Failure to Failure to disconnect disconnect the electricalthe electrical
connectors from these components mayconnectors from these components may

trical connectors that must be disconnectedtrical connectors that must be disconnected

before welding include the TICS control modulesbefore welding include the TICS control modules
on the truck (refer to Illustration 2), TICS MDL dis-on the truck (refer to Illustration 2), TICS MDL dis-
play, joystick control lever, forward and / orplay, joystick control lever, forward and / or
reverse cameras & monitors (if equipped), enginereverse cameras & monitors (if equipped), engine
electrical connector, transmission cooler tempera-electrical connector, transmission cooler tempera-
ture transducer, accelerator pedal and APCture transducer, accelerator pedal and APC
module.module.
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connectors from these components mayconnectors from these components may
lead to damage.lead to damage.

   Should any Should any truck equipped truck equipped with an Awith an APCPC
module require welding on its structuralmodule require welding on its structural
members, the RS connector must bemembers, the RS connector must be
unplugged from the APC module prior to anyunplugged from the APC module prior to any
welding. welding. Failure to Failure to comply with comply with this cautionthis caution
may lead to damage to the APC module.may lead to damage to the APC module.

   Always Always connect the ground (closest to the connect the ground (closest to the
area to be welded, as possible, to providearea to be welded, as possible, to provide
the shortest path for welding current flow) the shortest path for welding current flow) toto

the part or welded assembly that is to bethe part or welded assembly that is to bewelded.welded.

Disconnection of Electrical Components.Disconnection of Electrical Components.
Some electrical components on the truck must beSome electrical components on the truck must be
disconnected before attempting to weld on thedisconnected before attempting to weld on the
truck. truck. If the If the electrical components electrical components are not disare not discon-con-
nected before welding, damnected before welding, damage may occurage may occur. . Elec-Elec-

  

Á Á Á Á  Á Á Á Á  

Á Á Á Á  Á Á Á Á  

Á Á Á Á  Á Á Á Á  

Á Á Á Á  Á Á Á Á  

Á Á Á Á  Á Á Á Á  

Á Á Á Á  Á Á Á Á  

Á Á Á Á  Á Á Á Á  

Á Á Á Á  Á Á Á Á  

TILT CYLINDER ENDSTILT CYLINDER ENDS
 AND ALL INTERNAL AND ALL INTERNAL

COMPONENTSCOMPONENTS

ENGINEENGINE
GEARS ANDGEARS AND
BEARINGSBEARINGS

STEER AXLE PIVOTSTEER AXLE PIVOT

WHEELWHEEL
 AND AND
SPINDLESPINDLE
BEARINGSBEARINGS

TRANSMISSIONTRANSMISSION
GEARS ANDGEARS AND
BEARINGSBEARINGS

UNIVERSALUNIVERSAL
JOINTJOINT

BEARINGSBEARINGS

 AXLE BEARINGS AXLE BEARINGS
 AND GEARS AND GEARS

CARRIAGECARRIAGE
ROLLERSROLLERS

 AND PINS AND PINS

LIFT CHAINSLIFT CHAINS
 AND MAST AND MAST
ROLLERSROLLERS

CHAIN ROLLERSCHAIN ROLLERS

Illustration 1. Illustration 1. Some Truck Some Truck Parts Subject TParts Subject To Damageo Damagehttps://www.forkliftpdfmanuals.com/
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TICS MD3TICS MD3

DISPLAY MODULEDISPLAY MODULE
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CAB MODULECAB MODULE

(XA(XA22-A1)-A1)

CHASSIS MODULECHASSIS MODULE

(XA(XA22-A0)-A0)

Illustration 2 Illustration 2 TICS Control Module TICS Control Module and Main Display Locand Main Display Locations On The Tations On The Truckruck
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TTorque Chart - orque Chart - Nuts and BoltsNuts and Bolts

Graphic IllustrationGraphic Illustration
of Torqueof Torque

Force - 100 lbs.Force - 100 lbs.
(100 N)(100 N)

12” or 1’12” or 1’
(1 m)(1 m)

TTorque - 100 ft-lbs. or orque - 100 ft-lbs. or 1200 in-lbs.1200 in-lbs.
(100(100 NN⋅⋅m)m)

Lever Arm or Wrench HandleLever Arm or Wrench Handle

Force - 200 lbs.Force - 200 lbs.
(200 N)(200 N)

6” or 1/2’6” or 1/2’
(1/2 m)(1/2 m)

TTorque - 100 ft-lbs. orque - 100 ft-lbs. or 1200 in-lbs.or 1200 in-lbs.
(100(100 NN⋅⋅m)m)

Lever Arm or Wrench HandleLever Arm or Wrench Handle

 NOTE: NOTE:   These charts These charts are intended as are intended as a guide for a guide for 
the wrench torque that should be applied to tight-the wrench torque that should be applied to tight-
ening nuts and bolts, studs, or capscrews whenening nuts and bolts, studs, or capscrews when

 no torque is  no torque is specified on the specified on the assembly print or assembly print or 
 separate instructions.  separate instructions. A steady A steady pressure should pressure should 
 be applied  be applied to the torque to the torque wrench until the wrench until the torquetorque

value is obtvalue is obtained. ained. A jerking A jerking action on taction on the torquehe torque
wrench may not yield the proper torque value.wrench may not yield the proper torque value.

When tightening a bolt with a slotted nut, torque toWhen tightening a bolt with a slotted nut, torque to
the lower value shown on the applicable chart.the lower value shown on the applicable chart.
Then continue to tighten until the hole in the boltThen continue to tighten until the hole in the bolt
and the slot in and the slot in the nut line up. the nut line up. Nuts must be Nuts must be of of 

the same SAE grade as the bolts on the chart.the same SAE grade as the bolts on the chart.
When nuts and bolts are of different grades, useWhen nuts and bolts are of different grades, use
the torque value for the lower of the two grades.the torque value for the lower of the two grades.

These charts are not intended for use in seating aThese charts are not intended for use in seating a
stud in a stud in a housing. housing. The torque values, The torque values, listed in thelisted in the

charts, are the maximum and minimum dry torquecharts, are the maximum and minimum dry torquevalues. values. TTo convert dry to convert dry torque values to lubricatedorque values to lubricated
torque values, multiply the max. or min. dry torquetorque values, multiply the max. or min. dry torque
value by 75% value by 75% (.75). (.75). Lubricated is defined Lubricated is defined as oil-as oil-
coated bolts, Loctitecoated bolts, Loctite coated bolts, plated bolts or coated bolts, plated bolts or
bolts used with hardened flatwashers.bolts used with hardened flatwashers.

Recommended Torque, Foot-pounds (ft-lbs) / NewtonRecommended Torque, Foot-pounds (ft-lbs) / Newtonmeters (Nmeters (Nm)m)

SSAAE  E  GGrraadde  e  55 SSAAE  E  GGrraadde  e  88 1122ppt  t  FFeerrrry  y  HHeeaad  d  CCaappssccrreeww

NF ThreadsNF Threads TToorrqquuee TToorrqquuee TToorrqquuee

fftt--llbbss ((NNmm)) fftt--llbbss ((NNmm)) fftt--llbbss ((NNm)m)

1/4 - 281/4 - 28
5/16 - 245/16 - 24

9 9 - - 10 10 (12 (12 - - 13)13)
17 17 - - 19 19 (23 (23 - - 26)26)

13 13 - - 14 14 (18 (18 - - 19)19)
23 23 - - 25 25 (31 (31 - - 34)34)

15 15 - - 17 17 (20 (20 - - 23)23)
31 31 - - 34 34 (42 (42 - - 46)46)

3/8 - 243/8 - 24
7/16 - 207/16 - 20

32 32 - - 35 35 (43 (43 - - 48)48)
50 50 - - 55 55 (68 (68 - - 75)75)

45 45 - - 50 50 (61 (61 - - 68)68)
72 72 - - 80 80 (98 (98 - - 109)109)

59 59 - - 65 65 (80 (80 - - 88)88)
92 92 - - 102 102 (125 (125 - - 138)138)

1/2 - 201/2 - 20
9/16 189/16 18

81 81 - - 90 90 (110 - (110 - 122)122)
108108 120120 (146(146 163)163)

108 108 - - 120 120 (146 (146 - - 163)163)
153153 170170 (208(208 231)231)

135 135 - - 150 150 (183 (183 - - 203)203)
NANA
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9/16 - 189/16 - 18 108 108 - - 120 120 (146 (146 - - 163)163) 153 153 - - 170 170 (208 (208 - - 231)231)    NANA

5/8 - 185/8 - 18
3/4 - 163/4 - 16

162 162 - - 180 180 (220 (220 - - 244)244)
270 270 - - 300 300 (366 (366 - - 407)407)

216 216 - - 240 240 (293 (293 - - 325)325)
378 378 - - 420 420 (513 (513 - - 570)570)

271 271 - - 301 301 (367 (367 - - 408)408)
482 482 - - 536 536 (654 (654 - - 727)727)

7/8 - 147/8 - 14
1 - 141 - 14

423 423 - - 470 470 (574 (574 - - 637)637)
657 657 - - 730 730 (891 (891 - - 990)990)

594 594 - - 660 660 (805 (805 - - 895)895)
918 918 - - 1020 1020 (1245 (1245 - - 1383)1383)

793 793 - - 881 881 (1075 (1075 - - 1195)1195)
1130 - 1255 (1532 - 1702)1130 - 1255 (1532 - 1702)

1-1/8 - 121-1/8 - 12
1-1/4 - 121-1/4 - 12

792 792 - - 880 880 (1074 (1074 - - 1193)1193)
111116 16 - 1240 (1513 - - 1240 (1513 - 1681)1681)

1296 - 1440 (1757 - 1953)1296 - 1440 (1757 - 1953)
1800 - 2000 (2441 - 2712)1800 - 2000 (2441 - 2712)

   NANA
   NANA

1-3/8 - 121-3/8 - 12
1-1/2 - 121-1/2 - 12

1512 - 1680 (2050 - 2278)1512 - 1680 (2050 - 2278)
1980 - 2200 (2685 - 2983)1980 - 2200 (2685 - 2983)

2448 - 2720 (3320 - 3688)2448 - 2720 (3320 - 3688)
3200 - 3560 (4339 - 4827)3200 - 3560 (4339 - 4827)

   NANA
   NANA

NC ThreadsNC Threads

1/4 - 201/4 - 20
5/16 - 185/16 - 18

7 7 - - 8 8 (10 (10 - - 11)11)
15 15 - - 17 17 (20 (20 - - 23)23)

11 11 - - 12 12 (15 (15 - - 16)16)
23 23 - - 25 25 (31 (31 - - 34)34)

14 14 - - 15 15 (19 (19 - - 20)20)
28 28 - - 31 31 (38 (38 - - 42)42)

3/8 - 163/8 - 16
7/16 - 147/16 - 14

28 28 - - 31 31 (38 (38 - - 42)42)
45 45 - - 50 50 (61 (61 - - 68)68)

41 41 - - 45 45 (56 (56 - - 61)61)
63 63 - - 70 70 (86 (86 - - 95)95)

52 52 - - 58 58 (71 (71 - - 79)79)
83 83 - - 92 92 (113 - (113 - 125)125)

1/2 - 131/2 - 13
9/16 - 129/16 - 12

68 68 - - 75 75 (92 (92 - - 102)102)
99 99 - - 110 (134 110 (134 - - 149)149)

99 99 - - 110 (134 110 (134 - - 149)149)
135 135 - - 150 150 (183 (183 - - 203)203)

120 120 - - 133 133 (163 (163 - - 180)180)
   NANA

5/8 - 115/8 - 11
3/4 - 103/4 - 10

135 135 - - 150 150 (183 (183 - - 203)203)
234 234 - - 260 260 (317 (317 - - 353)353)

198 198 - - 220 220 (268 (268 - - 298)298)
342 342 - - 380 380 (464 (464 - - 515)515)

240 240 - - 266 266 (325 (325 - - 361)361)
432 432 - - 480 480 (586 (586 - - 651)651)

7/8 - 97/8 - 9
1 - 81 - 8

387 387 - - 430 430 (525 (525 - - 583)583)
576 576 - - 640 640 (781 (781 - - 868)868)

540 540 - - 600 600 (732 (732 - - 814)814)
810 810 - - 900 900 (1098 (1098 - - 1220)1220)

671 671 - - 746 746 (910 (910 - - 1012)1012)
940 940 - - 1044 1044 (1275 (1275 - - 1416)1416)

  

SSAAE  E  GGrraadde  e  55 SSAAE  E  GGrraadde  e  88 1122ppt  t  FFeerrrry  y  HHeeaad  d  CCaappssccrreeww

NF ThreadsNF Threads TToorrqquuee TToorrqquuee TToorrqquuee

fftt--llbbss ((NNmm)) fftt--llbbss ((NNmm)) fftt--llbbss ((NNm)m)

1-1/8 - 71-1/8 - 7
1-1/4 - 71-1/4 - 7

720 720 - - 800 800 (976 (976 - - 1085)1085)
1008 - 1008 - 1120 1120 (1367 - 1519)(1367 - 1519)

1151152 - 1280 2 - 1280 (1562 - 1736)(1562 - 1736)
1638 - 181638 - 1820 20 (2221 - 246(2221 - 2468)8)

   NANA
   NANA

1-3/8 - 61-3/8 - 6
1-1/2 - 61-1/2 - 6

1314 - 1461314 - 1460 0 (1782 - 198(1782 - 1980)0)
1746 - 1941746 - 1940 0 (2368 - 263(2368 - 2631)1)

2142 - 232142 - 2380 80 (2905 - 322(2905 - 3227)7)
2844 - 312844 - 3160 60 (3856 - 428(3856 - 4285)5)

   NANA
   NANA

Recommended Torque for Metric BoltsRecommended Torque for Metric Bolts

TorqueTorque

CCllaasss  s  88..8  8  ((EEqquuiivv.  .  tto  o  GGrraadde  e  55)) CCllaasssss  s  1100..9  9  ((EEqquuiivv.  .  tto  o  GGrraadde  e  88))

BBoollt  t  SSiizzee fftt--llbbss ((NNmm)) fftt--llbbss ((NNm)m)

M6-1.00M6-1.00 7  7  -  -  8  8  ((110  0  -  -  1111)) 110  0  -  -  111  1  ((114  4  -  -  1155))

M8-1.25M8-1.25 117  7  -  -  119  9  ((223  3  -  -  2266)) 224  4  -  -  227  7  ((333  3  -  -  3377))

M10-1.50M10-1.50 333  3  -  -  337  7  ((445  5  -  -  5500)) 448  8  -  -  553  3  ((665  5  -  -  7722))

M12-1.75M12-1.75 559  9  -  -  665  5  ((880  0  -  -  8888)) 883  3  -  -  992  2  ((11113  3  -  -  112255))

M16-2.00M16-2.00 11444  4  -  -  11660  0  ((11995  5  -  -  221177)) 22007  7  -  -  22330  0  ((22881  1  -  -  331122))

M20-2.50M20-2.50 22779  9  -  -  33110  0  ((33778  8  -  -  442200)) 44005  5  -  -  44550  0  ((55449  9  -  -  661100))

M24-3.00M24-3.00 44886  6  -  -  55440  0  ((66559  9  -  -  773322)) 66990  0  -  -  77775  5  ((99336  6  -  -  11005511))

M30-3.50M30-3.50 99770  0  -  -  1100778  8  ((1133115  5  -  -  11446622)) 1133886  6  -  -  1155440  (0  (1188779  9  -  -  22008888))

TTaylor Engineering aylor Engineering StandardsStandards
Tightening procedure for countersunk flatheadTightening procedure for countersunk flathead
bolts with internal hex drive used for holding capsbolts with internal hex drive used for holding caps
on tapered Timkenon tapered Timken bearings (found on the mastbearings (found on the mast

Recommended Torque for CountersunkRecommended Torque for Countersunk Flathead Bolts with Internal Hex Drive Flathead Bolts with Internal Hex Drive
(these torque values applies only to hold caps(these torque values applies only to hold caps

on tapered Timkenon tapered Timken  bearings found on thebearings found on the
t d i i ll bli )t d i i ll bli )
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on tapered Timkenon tapered Timken bearings (found on the mast bearings (found on the mast
and carriage main rollers):and carriage main rollers):

1.1. The bThe boltolts and ts and tappeapped hold holes mues must be cst be clealean andn and
free of oil. free of oil. (This can be done (This can be done by using a sprayby using a spray
degreaser (Zep Aerosolvedegreaser (Zep Aerosolve or equivalent) and or equivalent) and
drying with drying with compressed air.)compressed air.)

2.2. ApApplply Ly Lococttititee to bolt threads. to bolt threads.

3.3. GradGradualually tily tightghten the ben the boltolts usis using a crong a crossissingng
pattern.pattern.

4.4. Repeat Repeat Step Step 3 unt3 until boil bolts lts hold ahold at leat least tst the mhe mini-ini-

mum torque value indicated in the torque chartmum torque value indicated in the torque chart
below. below. Stake head at Stake head at three places wthree places with a cen-ith a cen-
ter punch.ter punch.

5.5. WheWhen bearn bearingings are res are removmoved, it ied, it is necs necessessary tary too
run a tap in the threaded holes and a die onrun a tap in the threaded holes and a die on
the bolts to remove Loctitethe bolts to remove Loctite  res residue. idue. If If a diea die
is not available, use new bolts.is not available, use new bolts.

mast and carriage main roller assemblies)mast and carriage main roller assemblies)

TorqueTorque

MMiinn.. MMaaxx..

BBoollt  t  SSiizzee fftt--llbbss ((NNmm)) fftt--llbbss ((NNm)m)

5/16 - 185/16 - 18 77..55 1100 88..55 1122

3/8 - 163/8 - 16 1144 1199 1166 2222

7/16 - 147/16 - 14 2244 3333 2266 3355

1/2 - 131/2 - 13 3388 5522 4422 5577

5/8 - 115/8 - 11 7744 110000 8811 111100

3/4 - 103/4 - 10 113355 118833 115500 220033

  

TTorque Chart - orque Chart - Nuts and BoltsNuts and Bolts

Tightening procedure for Grade 8 countersunkTightening procedure for Grade 8 countersunk

flathead bolts with internal hex drive used forflathead bolts with internal hex drive used for
retaining the slide bearing block housings (foundretaining the slide bearing block housings (found
on the mast and carriage):on the mast and carriage):

1.1. Do NoDo Not use st use startarwaswasherhers or ans or any othy other tyer type of pe of 
“locking” washer with grade 8 bolts.“locking” washer with grade 8 bolts.

2.2. GenGeneroerouslusly luby lubricricate tate the hehe head and tad and threhreads oads of f 
the bolt with oil before installing.the bolt with oil before installing.

3.3. GraGraduadually tlly tightighten the ben the boltolts usins using a crosg a crossinsingg
pattern until they hold at least the minimumpattern until they hold at least the minimum

torque value as indicated in the torque charttorque value as indicated in the torque chart

below.below.

4.4. In orIn order tder to acho achievieve tore torque vque valualues of tes of this mhis mag-ag-
nitude, a high quality hex bit driver tool shouldnitude, a high quality hex bit driver tool should
be used.be used.

5.5. In orIn order tder to mino minimiimize beze bendinding stng stresresses ises in then the
tool and thereby increase its life, the length of tool and thereby increase its life, the length of 
the hex bit should be as short as possiblethe hex bit should be as short as possible
(e.g., Snap-On(e.g., Snap-On “Stubby” length). “Stubby” length).

Recommended TorRecommended Torque for Countersunk Flathead Bolts que for Countersunk Flathead Bolts with Internal Hex Drivewith Internal Hex Drive
(these torque values applies only to those bolts used to retain(these torque values applies only to those bolts used to retain

the slide bearing block housings)the slide bearing block housings)

TorqueTorque

MMiinniimmuumm MMaaxxiimmuumm

BBoollt  t  SSiizzee HHeex  x  BBiit  t  SSiizzee fftt--llbbss ((NNmm)) fftt--llbbss ((NNm)m)

55//116  6  -  -  1188 33//1166 1133 1188 1155 2200

33//8  8  -  -  1166 77//3322 2200 2277 2222 3300

77//116  6  -  -  1144 11//44 3300 4411 3322 4433

11//2  2  -  -  1133 55//1166 6655 8888 7700 9955

55//8  8  -  -  1111 33//88 111100 114499 111155 115566

33//4  4  -  -  1100 11//22 226655 335599 226655 336666
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