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3.Measurelengthoflowerhoistcylinderrodshown
as"A",Figure3-8.Recordmeasurement.

4. Lowerbodyto frame.Subtract4 in. (10.16cm.)
fromdimensionfoundin Step3 andrecordas
dimension"B".

5. Raisebodyuntilexposedlengthof lowerhoist
cylinderrodequalsdimension"B".

6. Installindicatorarmplate(2,Figure3-9).Loosen
capscrewsandnuts(4,Figure3-10)andadjust
gapbetweenbody-uplimitswitch(2)andindica-
torarmplate(1)to0.25in.(6.35mm.)Tightennuts
(4)tostandardtorque.

7.Loosencapscrews(1,Figure3-9)onindicatorarm
plate(2).Adjustarmtooverlapendofswitch(5)
by 0.75± 0.25in. (19.05± 6.35mm).Tighten
capscrewstostandardtorque.

8.Placehoistcontrolswitchin "PowerDown"posi-
tionandlowerbodytoframe.

FIGURE3-8.HOISTCYLINDERMEASUREMENT
A.LengthofCylinderRod@CompleteExtension
B.CompleteExtensionless4 in.(10.16cm).

FIGURE3-9.BODY-UPLIMITSWITCHADJUSTMENT
1.TappedPadsandCapscrews 4.MountingBracketwithMountingHardware
2.IndicatorArmPlate 5.Body-UpLimitSwitchwithMountingHardware
3.R.H.Frame(InboardRear)

B0300710/90 DumpBody B3-5
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FIGURE3-18.INDICATORLIGHTTESTWIRINGHARNESS

MaleElectricalConnector(onswitch):
MS3102R-10SL-3P(revised)

FemaleMatingElectricalConnector:
MS3106-A10SL-3S(straightplug)

or
MS3108-A10SL-3S(90°angleplug)

Thefollowinginformationisprovidedtoassistinmaking(ifdesired)
a temporarywiringharnessfortestingpurposes.

L030067/93 HydraulicSystemComponentRepair L3-13
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TROUBLESHOOTING
PRE-DIAGNOSISCHECKS
A lot of timeandfrustrationcanbesavedif obvious
causesof systemproblemsarecheckedbeforecon-
nectingthemanifoldgaugeset.If thesystemindicates
Insufficientcoolingornocooling,thefollowingpoints
shouldbecheckedbeforeproceedingwiththesystem
diagnosisprocedures.

PREPARINGFORDIAGNOSIS
Successfullyservicinganairconditioningsystem,be-
yondthe basicproceduresoutlinedin the previous
section,requiresadditionalknowledgeofsystemtest-
inganddiagnosis.
Agoodworkingknowledgeof themanifoldgaugeset
isrequiredtocorrectlytestanddiagnoseanaircondi-
tioningsystem.Anaccuratetestingsequenceisusually
the quickestway to diagnosean internalproblem.
Whencorrectlydone,diagnosisbecomesanaccurate
procedureratherthanguesswork.

CompressorBelt- Mustbe tight,andproperly
aligned.
CompressorClutch-Theclutchmustengage.If
it doesnot,checkfuses,wiring,andswitches.
OilLeaks-Inspectallconnectionorcomponents
forrefrigerationoil leaks(especiallyin thearea
of the compressorshaft).A leakindicatesan
R-12refrigerantleak.
ElectricalCheck- Checkallwiresandconnec-
tionsforpossibleopencircuitsorshorts.Check
allsystemfuses.

Note:Somesystemsusedifferentsafetydevicesinthe
compressorcircuittoprotectthecompressor.Check
thethermalfuse,thelowpressurecutoutswitch,high
pressurecutoutswitchor trinarypressureswitchif
equipped.

CoolingSystem-Checkforcorrectcoolingsys-
temoperation.Inspecttheradiatorhoses,heater
hoses,clamps,belts,waterpump,thermostat
andtheradiatorforconditionor properopera-
tion.
RadiatorShutters- Inspectforcorrectoperation
andcontrols,if equipped.
FanandShroud- Checkforproperoperationof
fanclutch.Checkinstallationoffanandshroud.
Heater/WaterValve- Checkformalfunctionor
leaking.
SystemDuctsandDoors- Checktheductsand
doorsforproperfunction.
RefrigerantCharge- Makesuresystemisprop-
erlychargedwiththecorrectamountofrefriger-
ant.

PRELIMINARYSTEPS
The followingstepsoutlinethe correctprocedures
necessaryto preparethe truckand the systemfor
testinganddiagnosis:

1. Correctlyconnectthemanifoldgaugesetto the
system.Refertotheconnectionandpurgingpro-
ceduresoutlinedinthissection.

2.Runtheenginewiththeairconditioningsystemon
forfivetotenminutestostabilizethesystem.

3.Withtheengineandthesystematnormaloperat-
ingtemperature,conducta PerformanceTestas
outlinedinthissection.

DIAGNOSISOFGAUGEREADINGS& SYSTEM
PERFORMANCE

ThefollowingTroubleshootingChartliststypicalmal-
functionsencounteredinairconditioningsystems.In-
dicationsandorproblemsmaydifferfromonesystem
tothenext.Readallapplicablesituations,servicepro-
cedures,andexplanationstogainafullunderstanding
of thesystemmalfunction.Referto ''SuggestedCor-
rectiveAction''forsuggestedserviceprocedures.

M9-24 AirConditioningSystem M0900311/95
forR-12Refrigerant
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RefertoFigure4-6foradiagramdescribingthehookup
ofthevariouscomponents.
TheATECsystemoperatesprimarilyon12VDCandis
interfacedwithmanyoftheHAULPAK®truckcircuits.
Therefore,aBatteryEqualizer(Figure4-5)isprovided
tomaintainequalchargeonbothtruckbatteries.The
external24VDC.functionsof thetruckrelatedto the
transmissionsystemarecontrolledbyrelayswhichare
controlledbytheECUorrangeselector.TheECUalso
monitorsthe systemfor abnormalfault conditions.
Whensucha fault conditionis detected,the ECU
automaticallyrespondsin a mannerwhichis safefor
theoperator,thetruck,andthetransmission.It also
recordsanappropriatemalfunctioncodein itsmem-
ory.Whentheabnormalconditionoccurs,the''Check
Transmission''light is turnedon. Additionally,with
someconditions,the''DoNotShift''lightandabuzzer
isactivatedintheRangeSelectoralertingtheoperator
tothepotentialproblem.

Beforeweldingon truck, be sure alternatorand
battery equalizerare completelydisconnected.
Removeequalizergroundfirst, thendisconnect12
and 24 volt positiveterminals.Whenconnecting
back in system,connect24 and 12 volt positive
terminalsfirst,groundterminallast.
Whendisconnectingthetruckbatteries,thefollow-
ing procedureMUSTbefollowedin thesequence
shown to preventdamageto the ATECsystem
components:

1.TurnATECpowerswitch''OFF''.
2.Removethebattery12Vpositive(+ ) terminal.

DO NOT LET TERMINALTOUCHCHASSIS
GROUND!

3.Removethebattery24Vpositive(+ ) terminal.
4.Removethebattery24Vnegative(-)terminal.
5.Disconnectharnessconnectorsat theECUafter

disconnectingbatterypower.
6. CoverATECcomponentsandwiringto protect

fromhot sparks,etc. Do not connectwelding
cablesto ATECcomponents.Do not weldon
ATECcomponents.RemoveATECcomponents
if weldingwithin10in.(25cm)ofcomponent.

7.Whenreconnectingcomponents,reversetheor-
derofsteps1through6.Checkwiringandcables
forproperroutingandtermination.

TRANSMISSIONCONTROLCIRCUITS
Thefollowingcircuitscanbeaffectedbya problemin
eitherthe HAULPAK®electricor the ATECcircuit:
enginestarting,ATECcontrolpower,backuphornand
lights,speedometer,hoistinterlockanda portionof
ATECwarningsystem.
RefertoElectricalSchematic,Section''R''todetermine
if theproblemiswiththeHAULPAK®orATECcircuit.
Forexample;theenginewillnotcrank.If theproblem
is in theATECcircuit,the ''Off-HighwayATECTrou-
bleshootingManual''shouldbe usedto determine
componentcausingproblem.

BatteryChargingCircuit
Two12voltbatteriesconnectedin series,supply24
voltsto thesystem.Thebatteriesarerechargedfrom
anenginedrivenalternatorwithbuilt-involtageregula-
tor.Thevoltmeterindicatestheoutputvoltageof the
batterychargingalternator.Normalindicatedvoltage
athighidleis27--28volts.Whenthekeyswitchis''On''
and engineis not running,the voltmeterindicates
batteryvoltage.
One12voltbatterysuppliesthetransmissioncontrol
circuit.Topreventunequalchargeanddischargeofthe
batteries,abatteryequalizerisprovidedinthecharge
circuit.The batteryequalizerbalanceschargeand
dischargeof bothbatteries.Referto ElectricalSche-
maticinSection''R''.
Theequalizeris equippedwitha circuitbreakerfor
internalprotection.If thebreakeris activated,it must
beresettopreventonebatteryrunningdown.Thefault
causingthebreakertoactivatemustbecorrectedalso.

FIGURE4-5.BATTERYEQUALIZER

D040038/95 AllisonTransmissionElectronicControl(ATEC) D4-3
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REARWETDISCBRAKEASSEMBLY
AWetDiscBrakeAssemblyismountedonbothsides
ofthedifferentialonthefinaldrivehousingandinboard
fromthewheelhubandplanetarydrive.Thisassembly
containsa splinedhousing,two damperdiscs,ten
separatorplates,elevenfrictiondiscs,a spacer,a
pistonassembly,andasplinedrotatinghub.
Thehousingis internallysplinedto retainthe steel
damperandseparatordiscs.Theseparatordiscsare
alternatelyplacedbetweenthe frictionfaceddiscs
whicharesplinedtotherotatinghub.Theinboardside
oftheassemblycontainsthepistonassemblywhichis
activatedbyhydraulicpressurefromeithertheservice
braketreadlevalveor theretardertreadlevalve.As
hydraulicpressureis applied,thepistonmovesand
compressestherotatingfrictionfaceddiscsagainstthe
stationarysteeldiscs.Thefrictionforcesgenerated
resisttherotationofthewheels.Ashydraulicpressure
increases,frictionforcesareincreasedandwheelro-
tationis sloweduntilmaximumforceis reachedand
thewheelisstopped.

Thecompletebrakediscpackis cooledbyhydraulic
oil.Thecoolingoilcircuitisalow-pressurecircuitwhich
is completelyseparatefromthehigh-pressurepiston
applycircuit.The coolingoil flowsfromthe pump,
throughtwo12micron(absolute)filters,throughaheat
exchanger,to thebrakeassemblyhousing(fromthe
outsideof thehousinginwardto therotatinghubfor
maximumcooling)andthentothehydraulictank.
Dynamicretardingis alsoprovidedby the wetdisc
brakes.Whentheoperator'sretarderpedalis depre-
sed,frontwheelbrakesarenotused;onlytherearwet
discbrakesareapplied.Thedynamicretardingisused
to slowthetruckduringnormaltruckoperationor to
controlspeedcomingdowna grade.

WETDISCBRAKEASSEMBLY
Removal

Beforeremovingany brakelines or brakecircuit
componentsbesurebrakeaccumulatorsarebled
down.Tobleeddownaccumulators:

BLOCKWHEELSOFTRUCK!
Turnkeyswitch"Off",shutdownengine
andwaitat least90secondsto bleed
downsteeringaccumulator.Rotatesteer-
ing wheelbackandforth;no frontwheel
movementshouldoccur.
Bleeddownbrakeaccumulatorsby turn-
ing AccumulatorDischargeValvehandles
counterclockwiseto open.Waitat least90
secondsto let accumulatorsbleeddown.
Whenbrakeaccumulatorsarecompletely
bleddown,closeaccumulatordischarge
valvesby turninghandlesclockwise.
Donot leaveopen.

1.Removerearwheelsandtires,planetarydrive,and
wheelhubs.RefertoSection"G",DriveAxle,Spin-
dlesandWheels.

WETDISCBRAKEASSEMBLY

J060089/90 RearWetDiscBrakeAssembly J6-1
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