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ELECTRK' CONTROL

BASICELECTRICALTHEORY

Commonly UsedTerms

Anode- PositiveorIncomingterminalofasemi-conductordevicethroughwhichcurrentflowsinto
thedevice.

AverageCurrent- Onapulsedsystem,theeffectivevalueof currentthatperformswork. Average
currentcanbereadwithaconventionalD.C.Meter.

Cuthode- NegativeorDischargeterminalof asemi-conductor.
ChargingTransformer- A transformerwhichsuppliedvoltagetotheoil filledcapacitorusedto

turnoff theSCR.
ConbvkiReversing (Plugging)- Theabilityof thecontroltobringthetruckto asmoothstop.
Diode- A semi-conductorconsistingof ananodeandacathode.A diodewill passcurrenteasily

in thedirectionfromanodetocathodeandblocktheflowof cutrentin theotherdirection.
F&ring - Theuseof devicessuchascapacitorsorsmalldiodestoremovefromacircuitthespikes

of voltagewhichmaybegeneratedbyswitchingofcontactorsorothercircuitoperations.
FrequencyModulation- Themethodof obtainingadjustablespeedcontrolbyvaryingthenumber

of pulsespersecond.
Gate- Thecontrolelementof anSCR.A smallsignalappliedtothiselementwill causetheSCR

to conductlargeamountsof currentbetweenanodeandcathode.
HeatSink- A mountingdeviceforasemiconductordesignedtodissipateanyheatgenerated

withinthesemi-conductor.
Module- A smalls&panel,epoxyencapsulated,containingthecontrolscircuitelectronic

componentssuchasresistors,capacitors,etc.
Oscillator- A devicecomposedof asmalltransistorandaresistorcapacitornetworkusedto

generatepulses.
Potentiometer- A smallvariableresistor.
pulse- Electricalenergywhichflowsforabriefintervalof time.
pulseW&h Modulation- Themethodofobtainingadjustablespeedcontrolbyvaryingthewidth

of currentpulses.
Semi-Conductor- Anyof afamilyof solidstateelectronicdevicessuchasdiodes,transistors,

SCRs,etc.
SiliconControlledRect#er (SCR)- A semi-conductorrectifierusedasalatchingswitch,i.e.,it

mayassumeeitheraconductingornonconductingstate(on,of?).
Static Timer- A timingdeviceutilizingelectroniccomponents.
Transistor- A semi-conductordevicewhichwill carryvaryingamountsof currentdependingon

theappliedcontrolsignal.
RM.C - A steplesstransistorizedmotorcontrollerutilizingahighpowersemi-conductorMOSFET

transistorswitch.
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ELECTRIC CONTROL

ELECTRICAL SCHEMATIC AND WIRING
(LEGEND)

Connectox5-Multiple Position
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) 8 P Refer to the Construction of the Connector Housing HaIves
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Awlicatiorla
Chad El&al Panel Hamar
Maat Ektric Cable
Mast Electric Cable
Chassis Electric Panel Harness
Chasaia Electric Panel Harness
Mast Height and Limit Switch Harness
Platform Electric Panel Harness
Travel Control Harness-Lower
Travel Control Harness- Upper (Handle)
P&form EIectAc Panel Harness
lMaat Electric Cable
P&form Electric Panel Harness
Phtform Ekric Panel Harness
&st Electric Cable
L&Lower Control PCB
Chassis Electric Panel Harness
L&Lower ControlPCB
Chassis Electric RI& Hamess

l&layandContactorContacta
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w-0 Normally C&d

switch contacta
Contact

Momentary

TnicaIof single Make Stitches

O Maintained Contact

n n Momentary Contact
..

Tpical of Double Make Switches

5l!E EC 4-2

MainTableof Contents

MidWestTech  |  Clark NOS 15 Forklift Service Manual  |  Publication SM-613 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/clark-nos-15-forklift-service-manual-sm-613/


ELECTRlC CONTROL

TROUBLESHOOTING

Tk-oubleshootingElectricalProblems
Sometimes,thingswecannotseearedifficulttounderstand.Suchisthecasewithelectricity.But,
wecancertainlyseetheresultsof electricityatwork.Inelectricforkliftdrivecontrolsystems,when
electricityisableto "flow"properly,thetractionmotorrunsandtheforkliftoperatesproperly.When
thatelectricalflowis interruptedstrangethingscanhappen.Componentsdonotworkorwork
intermittently,fusesblowandinextremecases,wirescanbecomesohottheycouldcausetheinsula-
tiontobreakdownandmelt.

Thissectionwill guideyouthroughbasicelectricaltroubleshooting.Aswithanyotheraspectof
servicework,it takestimeandpatiencetodevelopskills.But,if youtakeyourtime,readtheService
ManualandtheTrainingManualcarefullyandfollowthestepsrecommendedbyCLARK,youwill
beabletotroubleshootandrepairevencomplicatedandinvolvedproblems.

TheLogicofElectricallloubieshooting
Forsometechnicians,electricalproblemsarewhattheyliketoworkontheleast.It'seasiertofix a
problemthatcanbee"seen"assomeelectricalproblemscanbeelusive.However,if youtakeyour
timetocarefullyanalyzetheproblemandoutlinesomelogicalstepstosolveit, youwill findthatmost
electricalproblemsareprettybasic.Rememberforcurrenttowork,youneedaBatteryoraSource
forelectricalpower,aLoadsuchasamotororcontactorandContinuity,whichmeanswiresand
conductorsthatarefreeof resistance.If anyof thesefactorsaremissing,thecircuitisbrokenand
currentwill notflow.

TroubleshootingProcedure
It'shelpfultohavearoutineprocedureorapproachwhentroubleshootingaproblem,amethodwith
whichyouarefamiliarandthatgivesyouthemostinformationwithminimumtimeandeffort.A
generalruleof thumbwhenperformingelectricaltroubleshootingisto: 'Do tireeasiestandquickest
checks first. '*

Thisapproachmeanslookingfortheobviousthingsfirst,suchasdamagetowiresorbussbars,
excessivecorrosiononwiresandconnectors.FusesshouldbecheckedwithaVOMmeter.Don't
trustyoureyesonthischeck!A fusethatmay"lookgood"maybeblown.Afterthisstep,you
shouldbegindevelopingasound"planattack"beforegoinganyfurtherontheforklift. Someof the
mostfrustratingandconfusingelectricalproblemsaremademoredifficultwithahaphazardand
randomtroubleshootingapproach.It'simportantthatthechecksyoumakewill giveyoutheanswers
youneed.If youtestthewrongcomponent,usethewrongtestequipmentorforgetto calibratea
meter,youmaygetincorrectoruselessinformaton.

Don'tforget,thereisatimeto "walkawayfromtheproblem".Whenthat"time"occursisdiffer-
entforeachpersonbuttheimportantpointtorememberisthatit isveryeasytobecomeconfused
whentroubleshootingelectricalproblems.If, after30to45minutes,youhavenotreachedasolution
toanelectricalproblem,it'susuallyagoodideatotakeabreakandwalkawayfromtheproblemto
thinkaboutit forafewminutes.Thisiswhenyouneedtogooveryour"planof attack"andfindout
exactlywhatyouknowabouttheproblemyouareworkingon.
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