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SUMMER–19EXAMINATION
SubjectName:ATS ModelAnswer SubjectCode:

ImportantInstructionstoexaminers:
1)Theanswersshouldbeexaminedbykeywordsandnotasword-to-wordasgiveninthemodelanswer

scheme.
2)Themodelanswerandtheanswerwrittenbycandidatemayvarybuttheexaminermaytrytoassessthe

understandinglevelofthecandidate.
3)Thelanguageerrorssuchasgrammatical,spellingerrorsshouldnotbegivenmoreImportance(Not

applicableforsubjectEnglishandCommunicationSkills.
4)Whileassessingfigures,examinermaygivecreditforprincipalcomponentsindicatedinthefigure.The

figuresdrawnbycandidateandmodelanswermayvary.Theexaminermaygivecreditforanyequivalent
figuredrawn.

5)Creditsmaybegivenstepwisefornumericalproblems.Insomecases,theassumedconstantvalues
mayvaryandtheremaybesomedifferenceinthecandidate’sanswersandmodelanswer.

6)Incaseofsomequestionscreditmaybegivenbyjudgementonpartofexaminerofrelevantanswer
basedoncandidate’sunderstanding.

7)Forprogramminglanguagepapers,creditmaybegiventoanyotherprogram basedonequivalent
concept.

Q.
No.

Sub
Q.
N.

Answer Marking
Scheme

1 AttemptanyFIVEoftheFollowing 10
(a) StateanytwoadvantagesofFERWDvehicle. 02

Ans
.

(Anytwo01Markeach)
AdvantagesOfFERWDVehicle:

1.EvenWeightdistribution.
2.ImprovedTraction
3.BetterBrakingandhandlingcharacteristics.
4.Largeluggagespaceisavailablebehindrearseat.
5.Goodaccessibilitytoengine,gearboxandrearaxle.
6.Constructionofaccelerator,choke,andgearboxaresimple.
7.Reducespowerlossesfrom largefan.

Any
two

01Mark
each

(b) Stateanytwofunctionsofframeofvehicle. 02
Ans

.
(Anyone02Marks)
FunctionoftheFrame

1.Tosupportthebodyandchassiscomponentssuchasengine,gearbox,

axles,suspensionsystem,brakingsystem etc.

2.Towithstanddifferenttypesofloadsactingonit.

Any
one

02Marks

(c) Listtheclutchliningmaterials. 02
Ans

.
(Anyfourmaterials-1/2markeach)
Thematerialsforclutchliningare:
1.Leather
2.Cork
3.Fabric
4.Asbestos
5.ReybestosandFerodo
6.Non-asbestosclutchliningmaterial.

Anyfour
materials
1/2mark

each
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(d) Listthemajorcomponentsofautomobilesgearbox. 02
Ans

.
(Anyfour½MarkEach)

1ClutchShaft(DrivingorI/PShaft) 2CounterorLayShaft
3MainorSplinedorDrivenShaft 4BiggerGearonMainShaft
5Medium GearonMainShaft 6SmallerGearonMainShaft
7DogClutches 8GearboxcasingorHousing
9FillerCap 10DrainPlug

Any
four

½Mark
Each

(e) Statethefunctionandconstructionofslipjoint. 02
Ans

.
(Function01MarkandConstruction01Mark)
Function:Thisservestoadjustthelengthofthepropellershaftwhendemanded
bytherearaxlemovement.Thisjointallowsvariationinlengthofthepropeller
shaft.
Construction:Dependinguponthetypeofthedrive,oneslipjointmaybetherein
shaft.Slipjointisformedbytheinternalsplinesonthesleeveattachedtotheleft
universaljointandexternalsplinesonthepropellershaft.

Function
01Mark

and
Construction

01Mark

(f) Statethefunctionofdifferential. 02
Ans

.
(Anytwo01Markeach)
FunctionofDifferential:
1.Totransmitthetorqueatrightangleinequalproportionwhenvehiclemoves
straightahead.
2.Todifferentiatethespeedofroadwheelswhiletakingaturn.
3.Equaldistributionoftorqueinallrunningsituations.

Any
two

01Mark
Each

(g) Statetheeffectofincorrecttyreinflation 02
Ans

.
(AnyFour½MarkEach)
EffectsofUnder-inflation:(AnyTwo01Marks)
1)Uneventreadwear,morewearattyresides.
2)Lackofdirectionalstability.
3)Increasedrollingresistanceleadingtoincreasedfuelconsumption.
4)Excessiveflexingofsidewallcausesbuildup.
5)Vehiclewillrolloncurves.
EffectsofOver-inflation:(AnyTwo01Marks)
1)Reducedtreadcontactareawithroadsurface.
2)Reducedtyregrip.
3)Increasedvibrationresultinginuncomfortableride.
4)Increasedstressesmaycausestreadseparationandcrackinthesidewall.
5)Thecentreoftyrewillbewornrapidly.

Any
Four

½
Mark
Each

2 AttemptanyTHREEoftheFollowing 12
(a) Sketchthelayoutoffourwheeldrivevehicleandlabelthemajorparts. 04

Ans
.

(NeatLabeledSketch04Marks) Neat
Labeled
Sketch

04Marks
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Figure:Layoutof4WheelDriveVehicle.
(b) Classifythefrictionandnon-frictiontypeautomotiveclutches. 04

Ans
.

(CorrectAnswer04Marks)

Correct
Answer

04Marks

(c) Describetheworkingoftorqueconverterwithsketch. 04
Ans

.
(Working02MarksandLabeledSketch02Marks)
Working:
Converterstartsoperatingwhentheimpellerstartsrotating,withtheengine
providingtherequiredinput.Theimpellercreatesacentrifugalpumpingheador
vortexflow.Atthesametime,thefluidmustfollowtherotationalinertiaorthe
effortoftheimpeller.Thesetwofluidforcescombinetoproducearesultant
forceintheform ofanacceleratedjetstream againsttheturbinevanes.The
impellerandturbineattemptstoactasaneffectivefluidcoupling.Theturbine
vanesreversethefluiddirection.Thecurvedturbinevanesprovideefficient
energytransfer,butthereentryoftheremainingfluidthrustbacktotheimpeller,
worksagainsttheimpellerandcrankshaftdirection.Hence,itisnecessaryto
introducethestatorelementtomaketheconverterwork.Thestatorisemployed
betweentheturbine,outflow andimpellerinflow toreversethedirectionofthe
fluidandmakeitflowinthesamedirectionasthatoftheimpeller.Insteadofthe
fluid opposing the impeller,the fluid energynow assists the impellerand
crankshaftrotation.Thisresultsinboostingtherpm oftheimpeller.Thisallows
theimpellertoacceleratemoreandrecyclethefluidwithagreaterthrustagainst
theturbinevanes.

Working
02Marks

and
Labeled
Sketch

02Marks
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Figure:TorqueConverter
(d) DrawtheneatlabeledsketchofHotchkissdrive. 04

Ans
.

(NeatLabeledSketch04Marks)

Figure:HotchkissDrive

Neat
Labeled
Sketch

04Marks

3 AttemptanyTHREEoftheFollowing 12
(a) Classifythevehiclelayoutwithrespectto:

(i) ArrangementofEngine.
(ii) Application.

04

Ans
.

(Classificationw.r.toeachcriteria02Markeach)
(i)AccordingtoArrangementofEngine
a)FrontEngineRearWheelDrive
b)FrontEngineFrontwheelDrive
c)MidEngineRearwheelDrive
d)RearEngineRearWheelDrive
(ii)AccordingtoApplication.
a)LightMotorVehicle-e.g.CarJeep,
b)HeavyMotorVehicle-e.gTruck,Bus,CommercialorGoodscarriervehicle
c)Passengertransportvehicle-e.g.CarJeep,Bus
d)Goodstransportvehicle-e.g.Truck,CommercialorGoodscarriervehicle
e)Specialpurposevehicles-e.g.Bulldozer,Dumper,Mobilecrane,Ambulance,
Milkvan.

Classificatio
nw.r.toeach

criteria
02Mark

each

(b) Differentiatebetween2WDand4WDonthebasisofthefollowing: 04
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(i) TorqueandPowerTransmission.
(ii) EngineLocationandDrive.
(iii) PerformanceandEfficiency.
(iv) Merits.

Ans
.

(Anyfourpointe01Markeach)
Parameter 2WD 4WD
(i)Torque and
Power
Transmission.

Low Torque and Power
Transmission

High Torqueand Power
Transmission

(ii)Engine Location
andDrive.

Engine Located at the
centre and 2WD out of
4wheels.

Engine Located at the
sideandallthe4wheels
aredrivewheels

(iii)Performance
andEfficiency.

Low performance, High
efficiency.

High performance,Low
efficiency.

(iv)Merits. 1.Simple in
construction.

2.Betterfuelefficiency.

1.Robust& rigid in
construction.

2.Providegoodgrip
and road
adhesion.

Anyfour
pointe

01Mark
each

© Describewithneatsketchworkingofsingleplatedryclutch. 04
Ans

.
(Sketch03MarksandWorking01Mark)
Working:
Whentheclutchpedalispressed,thepressureplatemovesbackagainstthe
forceofspringsandtheclutchplatebecomesfreebetweentheflywheelandthe
pressureplate.Thustheflywheelremainsrotatingaslongastheengineis
runningandclutchshaftspeedreducesslowlyandfinallyitstopsrotating,i.e.
clutchisdisengaged

Figure:SinglePlateDryClutch

Sketch
03Marks

and
Working
01Mark

(d) Describewithneatsketchworkingofgearselectormechanism mountedonthe
topofthegearbox.

04

Ans
.

(Description02MarksandLabeledSketch02Marks)
GearSelectorMechanism MountedontheTopofGearBox-
Atypicalmechanism fora4-forwardspeedsandreversegearboxwherethe
gearleverisballmountedinthegearboxcover.Thisfacilitatesitsmovementin

Description
02Marks

and
Labeled
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anydirection.Thelowerendofgearleverfitsintoaslotintheselectorsleeve.
Thereareforkson thesleeveson threeseparateselectorrodswhich are
supportedinthegearboxcasing.Eachselectorsleevecanslideonitsrod,but
justtoavoidunwantedengagementofthegears,slotsaremadeontheselector
rodsandthesleevesareprovidedwithspring–loadedballs.Theseballsresist
themovementoftheforksuntilsomeforceisappliedtogearlevertoovercome
theirresistance.Insomecasestheforksarefixedontheselectorrodsbymeans
ofpinsandtheassemblycanslide.
Groovesareprovidedonthegearbosseswheretheselectorforkscanfitin.
Transversemotionofthegearleverselectstheforkswhicharetobeengaged
andthelongitudinalmovementsthenslidestheforkanditsgeartoengagethe
selectedgear.

Figure:GearSelectorMechanism.
OR

Figure:GearSelectorMechanism.

Sketch
02Marks

4 AttemptanyTHREEoftheFollowing 12
(a) Describe with neat sketch working of hydraulic type clutch operating

mechanism.
04

Ans (Description02MarksandSketch02Marks) Description
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. Workingofhydraulicallyoperatedclutch:
A hydraulically operated clutch mechanism is shown in the figure.The
mechanism consistsofmasterandslavecylinders.Thecylindersareconnected
byhydrauliclines.Whentheclutchpedalispressedthefluidunderpressure
from themastercylinderreachestheslavecylinderwhichismountedonthe
clutchitself.Thefluidunderpressureactuatestheslavecylinderpushrodwhich
furtheroperatestheclutchreleaseforktodisengagetheclutch.InIndia,thistype
ofclutchhasbeenusedinStandard20,SwarajMazdaandEicherMitsubishi's
vehiclesetc.

Figure:HydraulicTypeClutchOperatingMechanism

02Marks
and

Sketch
02Marks

(b) Inmotorcyclewhichtypeofclutchisusedanddrawneatlabeledsketch. 04
Ans

.
(ForAnswerofQuestion½Markanditsneatlabeledsketch3½Marks)
InMotorcycleMulti-plateClutchisUsed

Figure:Multi-plateClutch

ForAnswer
ofQuestion

½Mark
and
its

neat
labeled
sketch

3½Marks

© Comparedrytypeclutchwithwettypeclutchonthebasisof:
(i) Construction.
(ii) TorqueTransmission.

04
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(iii) Size.
(iv) Application.

Ans
.

(FourPoints01MarkEach)

Four
Points

01Mark
Each

(d) Differentiatebetweenslidingmeshandconstantmeshgearbox. 04
Ans

.
(FourPoints01MarkEach)

Parameter SlidingMeshGearBox ConstantMeshGearBox
Construction. Itconsistsofspurgear. Itconsistsofhelicalgear.

Themainshaftgearsarenot
inmeshconstantlywiththe
countershaftgears,which
canslideandmesh.

Allthegearsonthemainshaft
areinconstantmeshwiththe
corresponding gears on the
countershaft.

Selectorforkunitisusedin
this gearbox forengaging
thegears.

Dogclutchunitisusedinthis
gear box for engaging the
gears.

Torque
Transmission

Low High

Size Thesizeofgearboxisvery
large.

Thesizeofgearboxissmallas
compare to sliding mesh
gearbox.

Application It is the oldest type of
gearbox used in motor
vehicles.

Constantmeshgearboxhas
beenusedin2&3-wheelers.

Four
Points

01Mark
Each

(e) Inmodernautomobilessynchromeshgearboxispreferredovertheconstant
meshgearbox.Justifyitsapplicationswithsuitableillustration.

04

Ans
.

(AnyfourMerits03MarksandIllustration01Mark)
MeritsofSynchromeshGearBoxoverConstantMeshGearBox:
1)Noneedofdoubledeclutchingasincaseofconstantmeshgearbox.
2)Smoothengagementofhighergearsduetosynchromeshdevice.
3)Lessnoisyashelicalgearsareused.
4)Lessvibration.
5)Noskillrequiredtooperateit.
6)Lifeandaccuracyismore.
Justification:
IllustrationofDoubleDeclutchingusedinConstantMeshGearBox,whichisnot
usedinSynchromeshGearbox;

Any
four

Merits
03Marks

and
Illustration

01Mark

Parameters DryType WetType
Construction. Clutchplateisnon-perforated

type
Clutchplatehasperforations.

Torque
Transmission

Higher Lower(35 – 50 % of Dry
Clutch)

Size Bigger Smaller
Application. GenerallySinglePlateClutch. GenerallyinMulti-PlateClutch.
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Figure:DoubleDeclutching.
Inthistype,thereisaprovisionofsynchromeshdevicewhichavoidsthe
necessityofdoubledeclutching,whichamajordrawbackisobservedinconstant
meshgearbox.

5 AttemptanyTWOoftheFollowing 12
(a) Drawneatlabeledsketchofsynchromeshgearbox. 06

Ans
.

(NeatLabeledSketch04Marks)

Figure:LayoutofSynchromeshGearBox

Neat
Labeled
Sketch

04Marks
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(b) CompareHotchkissdriveandTorquetubeDrive. 06
Ans

.
(AnyFourPoints01MarkEach)

S.N. HotchkissDrive TorqueTubeDrive
1 Opentypepropellershaftisused. Propellershaftishousedinatube

calledtorquetube.
2 Twouniversaljointsisusedone

atfront&secondatrearendof
thepropellershaft.

Onlyoneuniversaljointisusedat
thefrontendofthepropellershaft.

3 Slip joint is used to
accommodatechangeinlength.

Noslipjointisused.

4 Torque reaction,driving thrust,
sidethrust,weightofthebody&
braking torqueallaretakenby
leafspring.

Weightofthebody& sidethrust
are taken byleafspring.Torque
reaction, driving thrust, braking
torquearetakenbythetorquetube.

5 Leafspring is shackled atthe
rearandbracketedatfrontend.

Both end ofthe leafspring are
shackled.

6 Thecentreaxisofpropellershaft
and bevelpinion shaftis not
coincidingwhenaxlemovesup
anddown.

Axisofpropellershaftand bevel
pinionshaftcoincidealways.

7 Itisusedinheavyvehicleslike
bus,truck.

Itisusedinlightvehicleslikecars.

Any
Four

Points
01Mark

Each

© Enlistthetypesofloadsactingonrearaxleandexplainanytwoindetails. 06
Ans

.
(ListofLoads02Marksandexplanationofanytwo02markseach)
Thevariousloadsactingontherearaxleare

(1)DrivingThrust-
Drivingtorqueproducedintheenginecausesthethrusttobeproducedinthe
road
wheels,whichhastobetransmittedfrom theaxlecasingtothechassisframe
andthebodyofthevehicle.

(2)TorqueReaction-
Iftherearaxleisheldrigidlywhentheroadwheelsarepreventedfrom rotation,
(duetodrivingneedsorroadconditions)thebevelpinionofthefinaldrivetends
torotatearoundthecrownwheel.Itproducesatendencyinthewholevehicleto
rotateabouttherearaxle,ortoliftoffthefrontofthevehicle.Thiseffectis
knownastorque–reaction.

(3)Brakingtorqueorthrust-
Theaxlecasingexperiencesthebraketorquewhenthebrakesareappliedtothe
vehicle.

(4)Sidethrust-
Whenthevehicleistakingtheturn,therearaxlesubjectedtothesidethrustor
pullsduetoanysideloadonthewheel.

(5)Weightofthebody-
Therearaxlemaybeconsideredabeam supportedatendsloaded.Thisweight
causesbendingandshearsforceintheaxleshaft.

Listof
Loads

02Marks
and

explanation
ofanytwo
02marks

each

6 AttemptanyTWOoftheFollowing 12
(a) Describewithneatdiagram theconstructionandworkingofDoubleReduction

Axle.
06

Ans (Construction01Mark,Working02Marksandneatdiagram 03Marks) Construction
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. Construction:
Inthistypeofaxlethedrivespeedisreducedintwoseparatesteps.Thebevel
pinionisdrivenbythepropellershaftandthendriveispassedtothesmallcrown
wheelwhichisfixedtoalayshaft,onwhichisalsofixedaspurpinion.
Working:
Thespurpinion mesheswith alargespurwheelwhich isattached to the
differentialcasingjustatthecrownwheelofasinglereductionaxle.Thusthe
finaldriveistransmittedtotheaxleshaft.

Figure:DoubleReductionAxle

01Mark,
Working

02Marks
And
neat

diagram 03
Marks

(b) Givethetyredesignationwithoneexampleandinterpretthemeaningofterms
involvedinit.

06

Ans
.

(Creditof06MarksshouldbegiventoAnySuitableExample)

OR

Credit
of

06Marks
should

begiven
to

Any
Suitable
Example
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OR
E.g.-175/70R1382S
Where,
175=TyreWidthinmm
70=AspectRatioofTyreinPercentage
R=RadialTyre
13=Rim Diameterininches
82=LoadIndex
S=SpeedRating

(c) Compare with sketches Tube Tyre with Tubeless Tyre on the basis of
Specifications,ConstructionandPerformance

06

Ans
.

(Sketch03MarksThreePoints01Markeach)
Parameters TubeTyre TubelessTyre
Sketches

Specification
s

Usedwithspokewheel UsedwithAlloyWheel

Construction Itenclosesatubeinwhichair
isforcedtoahighpressure
asa
Cushioningmedium.

Tubeless tyre does not
enclose tube.The airunder
pressure is filled in the tyre
itself.

Performance Poor Better

Sketch
03Marks

ThreePoints
01Mark

each


