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SM- 2476

ENGINE
Make/Model.....................................CumminsMTA11-C300
Type..........Fourcycle,lowemission,directinjectiondiesel,

water-cooled,turbochargedandaftercooled.
Grosspowerat2 100rev/min.......224kW(300hp,304PS)
Netpowerat2 100rev/min...........214kW(287hp,291PS)

Note:GrosspowerratedtoSAEJ1995Jun90.Engine
emissionmeetsUSAEPA/CARBMOH40CFR89and
EUNRMM(non-roadmobilemachinery)directive.

MaximumTorque... 1 376Nm(1015lbfft)at1 300rev/min
Numberof cylinders/configuration...........................6, in line
Borex Stroke........................125x 147mm(4.92x 5.79in)
TotalDisplacement.................................10.8litres(660in3)
Aircleaner.....................................Drytype,doubleelement
Starting......................................................................Electric
MaximumSpeed(Noload).............................2 450rev/min
MaximumSpeed(Fullload)............................2 100rev/min
IdleSpeed...................................................675/750rev/min
SafeOperatingAngle...................................43°/94%Grade

TRANSMISSION
Make/Model..................................ZF6WG260II Automatic
withmanualoverride.Thetransmissionassemblyconsists
of a torqueconverterclose-coupledto a countershaft-type
gearboxwithintegraloutputtransfergearing.Automatic
shiftingthroughouttherange,withkickdownfeature.Lockup
actionin all forwardgears.A torqueproportioningoutput
differentialtransmitsdrivepermanentlyto frontandrear
axles.Thisdifferentialmaybelockedbythedriverforusein
difficulttractionconditions.Standardintegralhydraulic
retarderwhichis automaticallyoperatedshouldtheengine

Fig.1 - MachineDimensions

overspeed.Blockedfilterindicatorandfilterbypasssystem
providevalveblockwithadditionalprotectionfromunfiltered
oil.
Pressures:
Main..........................................16+ 2 bar(232+ 30lbf/in2)
Lockup(Wk)..............................14± 1 bar(190± 15lbf/in2)
Converter'IN'...............7.6bar(110lbf/in2)at2 300rev/min
Converter'OUT'.............4.8bar(70lbf/in2)at2 300rev/min
ConverterReliefValve............................8.5bar(123lbf/in2)
Retarder....................................................5.5bar(80lbf/in2)
Temperatures:
Normal......................................80°- 110°C (176°- 230°F)
Maximum.....................................................120°C (248°F)
StallSpeed..............................................1 655± 50rev/min
Ratios:
TorqueConverter........................................................1.84:1
Transmission....................................................Referto table

Forward
Gear 1 2 3 4 5 6
Ratio 5.35 3.45 2.21 1.42 0.97 0.62
km/h 5.0 8.0 12.5 19.5 29.0 45.0
mile/h 3.0 5.0 8.0 12.0 18.0 28.0

Reverse
Gear 1 2 3
Ratio 5.35 2.21 0.97
km/h 5.0 12.5 29.0
mile/h 3.0 8.0 18.0

GENERALINFORMATION-TechnicalData

25 

2 400
(7-10)

1 260
(4-2)

3 310
(10-10)

1 435
(4-8)

Max.
Body
Depth

3 190
(10-6)

505
(1-8)

2 200
(7-3)

2 820
(9-3)

3 405
(11-2)

45 

65 

2 820
(9-3) 1 720

(5-8)
1 245
(4-1)

9 445
(31-0)

660
(2-2)

1 835
(6-0)

2 860
(9-4)

5 885
(19-4)

4 390
(14-5)

4 840
(15-10)

VehicleClearance
TurningDiameter

17.6m (58-0)

2 615
(8-7)

2 815
(9-3)

1 580
(5-2)

Dimensionsin mm(ft-in)30/65R25tyres increasewidth overtyres to 3 000mm(9-10)
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OPERATION
EST-37AutomaticShiftControl
TheEST-37transmissionisequippedwithan
electroniccontrolunit(ECU)whichcontinually
monitorsthetransmissionandshiftsystemelectrical
componentsandwarnstheoperatorwhenaproblem
develops.It alsotakesactiontopreventdamagetothe
transmission,andprovidestheservicemanwith
diagnosticcapabilitiessothatproblemscanbe
correctedquicklyandeasily.

Whena faultoccurs,a twodigiterrorcodewillbe
displayedontheLCDdisplayonthedashpanel.The
errorcodeisalsorecordedinthetransmissionECU,
andcanbeaccessedbytheservicemanbyplugging
inadatareadertoextractinformationrelatingtothe
fault.TheerrorcoderecordedintheECUmemorywill
remainuntilit iserasedbya technician.

If a majorfaultisdetected,it is theoperators
responsibilitytoshutdownthemachineassoonasit
issafetodoso.Themachineshouldnotberestarted
untilthefaulthasbeendiagnosedandcorrected.

Referto 'EST-37TroubleShooting'tablefora listof
faultcodesandchecks.

TheEST-37transmissioncontrolhasbeendesigned
toprovidethedriverwithmaximumoperational
flexibilitybyallowingthechoiceofautomaticormanual
gearselectiontooptimizevehicleperformanceunder
alloperatingconditions.

Thetransmissionprovidessixforwardgears,three
reversegearsandaneutralposition.Thegear
positionsareindicatedontheLCDdisplaylocatedon
thedashpanel.Thetransmissionwillonlyoperatein
thegearselectedbytheoperatorinthemanualrange,
or,whentheleveris in theautomaticrange,shiftswill
occurautomaticallybetween1stand6thgear,
dependingonoperatingrequirements.Thereverse
gears1stthrough3rdaremanualmodeonly.

WARNING
Before any welding is done on a machine
equippedwithanEST-37shiftsystem,disconnect
batteryearthcable,batterysupplycablealternator
earthcables,alternatorsupply positive cables
andelectricalconnectionsat the ECUto avoid
damagetoelectricalcomponents.Turnoffbattery
master switch to isolate the batteries before
disconnectinganycomponents.

VTS-3ShiftController- Operation:Theshift
controllerhas3 positionsthelevercanrestin,
Forward,NeutralandReverse.Withineachofthese
positions,thegearcanbechangedbypushingthe
levertotheright(+)toupshiftortotheleft(-)to
downshift.IntheNeutralposition,thiscanbeusedto
preselectthestartinggear(thedefaultbeing2nd
gear).

Theshiftcontrollerhasa 'Function'buttononthetop
oftheleverwhichisusedtoswitchbetweenautomatic
andmanualmodes.Pressthefunctionbuttonfrom
'NEUTRAL'andmovetheleverforwardtoselect
automaticmode,whendrivingnormalupshiftingand
downshiftingwilloccur.If required,agearcanbeheld
inmanualmodebypressingthefunctionbuttononce,
toresumefullautomaticmodethefunctionbutton
shouldbepressedagain.Manualgearscanalsobe
selectedbypushingthelevertotheleftforlowergears
ortotherightforhighergears,againbypressingthe
functionbuttononceautomaticmodewillberesumed.

Note:Thetransmissionwillonlyallowgearshifting
whenthepredeterminedvalueshavebeenreached.

Note:Thereisnoshiftinhibitorin thegearshift
control,therefore,noresistancewouldbefeltwhile
movingthroughthegearranges.

Thegearleverhousingsendsa signaltotheelectronic
controlunit,whichinturnwillonlyallowtheengineto
bestartedwhenthegearleveris in the'NEUTRAL'
position.Thegearshiftlevermustalwaysbeplacedin
'NEUTRAL'andtheparkingbrakeappliedwhen
startingtheengine,orwheneverthemachineis left
unattended.

Whenshiftingfrom'NEUTRAL'tostartfroma
standstill,ortoreversedirection,deceleratetheengine
toidlespeedbeforeselectingthepropergear.When
'REVERSE'isselected,the'ReverseAlarm'sounds
andthe'ReverseLight'illuminatestowarnpersonnel
totherearof themachinethatreversegearhasbeen
selected.

Duringreversingoperationsit is recommendedto
reduceenginespeed,useonly1stor2ndgearand
neverexceed10km/h(6.2mile/h).

Transmission-TransmissionandMounting
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CentreAxle- DifferentialDriveHead

Fig.45- InstallingShaftSeal

SM- 1151

SM- 1152

Fig.46- MeasuringDimension'A'

SM- 1150

Fig.47- MeasuringDimension'B'

Fig.48- InstallingBearingFlange

32.Usinga sealdriver,installshaftseal(6)inbearing
flange(8)withtheseallipfacingdown.RefertoFig.
45.

33.Measurethedistanceballbearing(10)isabove
intermediateflange(12)faceasshowninFig.46.This
isdimension'A'.e.g.5.0mm(0.195in).

34.Measurethedistancefrombearingflange(8)face
toballbearing(10)contactfaceasshowninFig.47.
Thisisdimension'B'.e.g.6.5mm(0.240in).

Dimension'B' 6.5mm(0.240in)
- Dimension'A' 5.0mm(0.195in)
RequiredShim =1.5mm(0.045in)

Placetherequiredshim(9)inbearingflange(8)
recess.

35.Coatintermediateflange(12)boltcirclewith
sealingcompound,installthesizeshim(11)
determinedinSteps29and30andinstallbearing
flange(8).Bolttheflangestogetherwithbolts(7).
RefertoFig.48.

36.Installdustcover(2)andsealring(5)onthe
splinedendofdriveflange(1).Alignthedriveflange
splineswiththeinternalsplinesindifferentialcasehalf
(14)andinstallthedriveflangeintothedifferential
caseassembly.Threadcastlenut(3)ontothe
threadedendofdifferentialcasehalf(14).Tighten
castlenut(3)toa torqueof1 200Nm(885lbfft).

SM- 1153
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BRAKINGSYSTEM- Air BrakingSystemSchematic

SM- 2446

Fig.1 - AirBrakingSystemSchematic

15 - ParkingBrakeActuator
16 - SolenoidValve
17 - DifferentialLockCylinder
18 - LevellingValve
19 - AirSpring
20 - RegulatingValve

8 - Park/EmergencyControlValve
9 - PressureProtectionValve

10 - RearBrakeTank
11 - RelayEmergencyValve
12 - AirSolenoid
13 - PressureConverter
14 - AirBreather

1 - FanClutch
2 - AirCompressor
3 - AirDrierandPurgeTankKit
4 - TreadleValve
5 - PrimaryTank
6 - FrontBrakeTank
7 - DrainCock
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SteeringSystem- SteeringSchematic

SM19434-004

SM- 2455A

Fig.2 - SteeringSystemSchematicDiagram- EngineRunning,SteeringValveNeutral
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COMPONENTS
1 - HydraulicTank
2 - MainHydraulicPump
3 - EmergencySteeringPump
4 - SteeringValve
5 - PriorityValve
6 - EmergencyValve
7 - SteeringCylinder
8 - OilPressureSwitch

COLOURCODES
Red - PressurizedOil
Blue - ExhaustorReturnOil
Green - IntakeOil
Orange- PilotPressure
Yellow - StaticOil
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BodySystem- BodySystemSchematic

SM1949Rev1 11-006

SM- 2459C

Fig.4 - BodyHoistSystemSchematic- BodyControlValvein the'Hold'Position

5 - BodyCylinder
6 - Accumulator
7 - HydraulicOilCooler
8 - CheckValve
9 - PriorityValve

COMPONENTS
1 - HydraulicTank
2 - MainHydraulicPump
3 - BodyControlValve
4 - PilotSupplyBlock

COLOURCODES
Red - PressurizedOil
Blue - ExhaustorReturnOil
Green - IntakeOil
Orange- PilotPressure
Yellow - StaticOil
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