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Abstract

Theaim ofthispaperistodevelopahydraulicjackwithDCsupplywhichcanbeusedinautomobileworkshops
aswellasjacktobecarriedwiththevehicle.Wehadmadeasystem whichcanconvertconventionalhydraulicjackinto
portableDCoperatedhydraulicjackbyusinglinkmechanism withthehelpofDCmotorsuchthatvehiclescanbeelevated
orliftedupwithouttheapplicationofbearingforce.Inothermodesweliftjackbymanualforcebutinthiscaseweare
usingDCsupplytoliftupthevehicle,whichreducesmanualwork.Mostlythehydraulicjacksareusedinautomobile
workshops.AhydraulicJackisadevicewhichusesforceofhydrauliccylindertoliftheavyloads.Hydraulicjackliftsload
usingtheforcecreatedbypressureinthecylinderchamber.Thesehydraulicjackusespumpplungertopushfluidwhich
isincompressibleintocylinder.Theoilweareusinghasthepropertyoflubricationandstability.Theoilpresentinthe
reservoirdrawsoutthroughsuctionvalvetothepumpchamberwhenweplungerbackwardsandwhenplungerispushed
forward,cylinderdrawsoilfrom dischargecheckvalve.Thesuctionvalveballiswithinthechamberandopenswitheach
draw ofplunger.Whentheoilmovesintothecylinder,dischargevalveballpresentoutsidethechamberopens.Atthis
momentsuctionballinsidechamberisforcedlyclosedandpressureofoildevelopsinthecylinder.Inthisparticularjack
thearrangementofpistonisverticalanditsupportsthebearingpadwhichliftstheobject.Inasingleactionpistonthelift
ishalfofthecollapsing heightofthejack,whichmakessuitableforvehiclewithhighclearance.TheHydraulic
interconnectionofvariousjackswiththehelpofvalvesgivestheequaldistributionofforceswhichcanbeusedforclose
controloflift.Hereweareprovidinganelectricactuationtothejackforreducinghumaneffortanditwillbebeneficialfor
womenandadolescents.TheDCmotorwithinternalgearassemblyisusedforthisproject,Thereleasingscrewisused
fortighteningandreleasingofliftingpad.Thisprojectcanbewidelyusedinvariouslowcostautomationindustriesand
productionindustries.Theweightliftingisquickandeffortless,whichreducesthetirednessandfatiguefeltbytheworker.
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1.INTRODUCTION

This paper deals with the design and
developmentofDCoperatedHydraulicScrew Jackfor
existingautomobilesusingpowerfrom DCmotor.This
projecthelpsinreducingtheeffortsaswellastime
takentolifttheloadincomparisontoordinaryscrew
jack.ItconsistsofDCmotor,externalsupplyofbattery
andaHydraulicjackarrangement.Thistypeofhydraulic

jackwillbeveryhelpfulforworkshopswheretheloads
ofvehicle are quite tiredly to liftup with the help
mechanicaljacks.Electricalactuation ischosen here
because the power obtained through this is
comparatively higher than pneumatic means. The
directionofrotationofDCmotorisobtainedbypulse
modulationfrom controlrelay,thusitisconsideredasa
mostefficientandeasymethodtoactuate.Hydraulic
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jackliftstheloadusingtheforcecreatedbypressurein
thecylinderchamber.Dependingontheforcesthatthey
employjackcanbecategorizedintohydraulicjackor
mechanicaljack,suchastheyratedonthebasisof
liftingcapacityhydraulicjacktendstobemuchstronger
andcanliftheavierloads.

1.1HydraulicJack

AsIsaidearlierahydraulicjackisadeviceused
to liftheavy loads by applying forces via hydraulic
cylinder.Itdependsuponforcegeneratedbypressure.
Essentially,twocylinders(largeandsmallcylinder)are
connected and forces applied to one cylinder.Equal
pressureisgeneratedinboththecylinders.Asweknow
one cylinderhasa largerarea.The force the larger
cylinderproduceswillbehigheralthoughthepressurein
thetwocylinderswillremainsame.Hydraulicjackuses
pumpplungertomoveoilthroughtwocylinders.The
plungerisfirstdrawn backwhich opensthesuction
valvewithinanddrawsoilintopumpchamber.Whenwe
pushplungerforwardtheoilgoesintothecylindervia
externalcheckvalve and itresultsin closing ofthe
suctionvalve.

Fig1-Workingofmechanism ofHydraulicjack

1.2SwitchMechanism

WehaveusedON/OFFswitchinthisproject;the
ON/OFFareinterfacewhichcontrolcircuitandbattery
andweareconnectingtheDCmotorwhichmechanical
modelforupanddownmovement.WhenweswitchON
itwillsendahighpulsetocontrolcircuitthanthecontrol
circuitactivatesthecorrespondingrelaytorotateDC
motorinforwarddirectionsothatjackwillmoveup.
Whenweswitchitwillsendalow pulsetocontrolthe
circuititactivatingrelaytorotateDCmotorinreverse
direction so thatjack willmove down.Using this
mechanism wecanliftloadwithouthumanefforts

2.DISADVANTAGESOFMECHANICALJACK

1)Requiresmanualwork.
2)Delayintime

3)Notusefulforwomenandadolescents.

a)Solution

To increase human comfortand to decrease power
consumption the modified existing design thus we
broughthydraulicjackactuated electricallyto reduce
humanefforts.

3.LITERATUREREVIEW

P.S.Ranaet.al[1] They have research on ”
Integrated Automated Jacks for 4-wheelers “.An
Automobilehydraulicjackcanbeeasilyoperatedbya
singlepushbuttonprovidedonthedashboard.Thejack
willbeinstalledonboththesidesofchassisaccording
to the weightdistributions ofthe car.The system
operatesonhydraulicdrivewhichconsistsofthreemain
parts hydraulic pump,driven by an electric motor,
hydrauliccylindertoliftthevehicle

ManojPatilet.al[2] presented overview of
“AutomatedCarJack”.Anautomotivejackisadevice
usedtoraiseallorpartofavehicleintotheairinorderto
facilitaterepairs.Anelectriccarjackworksoncurrent
supplyfrom the carbatteryitselfmaking iteasyto
operate.Operatoronlyneedstopressthebuttonfrom
thecontrollerwithoutworkinginabentorsquatting
positionforalongperiodoftimetochangethetire

Abhijeet[3]didprojecton“HydraulicJackfor
HeavyVehicles“.Hydraulicjacksystem isattachedto
automobilevehicleonfrontandrearpartofthechassis.
Thereisalsoarearsuspensionhydraulicjackthatis
mounted centrally to the rear suspension of the
automobile between its rear wheels. The system
operatesfrom acompressedfluidreservoirtankthat
hasconnectionsforthefrontandrearcarjackoutlets.

Shivrajshetet.al[4]discussedaboutDesignAnd
FabricationOfAutomotiveHydraulicJackSystem For
Vehicles”.An inbuiltjacks have been designed and
fabricatedwhichisassembledonthevehicle.Withthe
helpoftheexistingbrakepadandfluidarrangementof
the braking system we incorporate the jack into to
chassisofthevehiclewithasetofunions,ballvalves,
master cylinder, five-way directional control valve,
separated by a piping arrangements lifts the
incorporatedjacktoactiondesiredwithoutraisingany
sweatofthedriver.

4.DESIGNANDDEVELOPMENT

A.DCMotorSpecifications

Voltage=“12V”(DC)

Speed=“30rpm”

Power=“18W”

Lengthofthemotor=“170mm”
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Outerdiameterofmotor=“60mm”

B.JackSpecifications

LiftingCapacity=2tons

LiftRange =6-13inch

Ram travel =4-1/2inch

ScrewExtension=1-3/4inch

Inanexperimentthepistondiameteris2inches,then
wemultipliedasbelowforfindingpistonarea

=3.14×2×2/4

=3.14squareinches

Thepressofferedis1250,thenwemultiplied1250by
3.14

=3925poundsnowconvertingpoundstotons3925/2

=1962.5approximatelyequalsto2Tons.

4.1ConstructionandWorking

Firstwehavemadeabaseframeinwhichthere
is a capacity to hold allofthe apparatus such as
hydraulicbottlejack,motor,arm andpowersupply.Then
thehydraulicjackisassembledinthebasementofthe
modelwhichisoneofkeyparts.Hydraulicjackiscan
carryenormousmasseswithsolicitationoflesserforces.
ItworksontheprincipleofPascal’slaw.Thislawstates
thattheforceappliedonthefluidisdispersedlikewise
toallpartsinverydirectioninahydraulicsystem.The
arm isfixedtothejackwhichgivestoandfromotionto
thejack.Thearm hasbeenmadefrom ironwhichgives
itstabilitytocarrydiscs.Thereisaslittooneendofthe
arm.Oneofthesplitendsofthearm islinkedtothe
knobofthejack.Thediscisconnectedtotheendhaving
slit.The arm is connected to the disc.The arm is
associatedtoadiscwhichrevolvesontheindicationof
themotor.Thediscismadeupofsteel.Ithasarounded
crosssector,itcomprisesofahandle.Handleisalso
madeupofsteel.Thehandleislinkedtotheslitofthe
arm.Thediscisconnected to themotor.When the
motorisswitched on thediscrotates.Thisgyratory
motionofthediscistransformedintothelinearmotion
ofthearm.Thediscisconnectedwithamotor.

Theexternalsupplyofbatteryisusedtodrive
DCmotor.TheDCmotorshaftisconnectedtothecam
wheel.IfthepowerisgiventotheDcmotor,itwillrunso
thatcam wheelalsorunstothesamespeedoftheDC
motor.Thecam shaftmovementisupanddowndueto
cam mechanism.Thecam shaftofotherendconnected
to the hydraulic pump handle.The hydraulic handle
movesupanddownaccordingtothemovementofcam
shaft.Sopressurizedoilgoestothehydraulicjackand

movesthepistonupward,sothatvehicleliftsfrom the
ground.

4.2ExperimentalSetup

Hereweareconvertingtherotarymotioninto
linearmotionforliftingthevehicleusingthejackwhich
is fixedinthebottom oftheaxlesbymeansofa
frame.Themotorisoperatedbythecontrolunit.Itgets
powerfrom thebattery.Thebearingpadofhydraulic
jackisarrangedunderthevehiclebody.Oneshaftis
connected to the commanding moving shaft.During
upwardanddownwardmovementthelinkisusedfor
easeinoperation.Aftersupplyingpowertothemotorit
getsrotated.Thenthecam revolvesthesupportiveshaft
movesupwhichmakesthearrivalspringshafttomove
downcastbytouchesthegroundandbuzzesthefront
wheelsoftheautomobile.Aftervehiclepunctureorany
otherfaultthe wheels are grounded safely.We had
made a system which willconvertthe conventional
hydraulicjackintoautomatedelectrohydraulicjackby
using linkage mechanism with a help ofan electric
motor.Suchthattheautomobilescanbeelevatedfrom
thefloorlandwithouttheuseofbearingforce.This
wholesystem consistsofbottledjack,DCmotorandDC
supplyofpower.Inthisdevelopmentwearestimulating
thejackbyadcmotorusingalinkmechanism.Inthis
theelevatingactionofjackisdonebyrotarymotionof
DCmotor.

5.ResultsandConclusions

Wehadmadeasystem whichwillconvertthe
conventionalhydraulicjackintoautomatedDCoperated
hydraulicjackbyusinglinkagemechanism withahelpof
anelectricmotor.Suchthattheautomobilescanbe
elevated from the ground terrestrial without the
solicitation ofbearing force.Thesystem consistsof
bottledjack,dcmotoranddcpowersupply.Inother
modesweliftthejackmanuallybutinthisprojectweare
liftingitbythesolicitationofDCsupply.Thepumping
actionofjackisdonebyrevolvingmotionofmotor.The
capacityofelectrohydraulicjackis2tones.Wehad
testedourDCoperatedHydraulicjackintheMarutiAlto,
HyundaisantroandToyotainnovaanditwassuccessful.
The vehicle is lifted withoutapplication ofthe man
Power.Theadvantagesareofthefollowings:-
1.Itrequiressimplemaintenancecares
2.Theweighteddownlightvehiclescanbesmoothly

lifted.
3.Inspectionandmaintenanceareeasy,becauseofthe

mainpartsarescrewed.
4.Handlingiseasy.
5.Manualpowernotrequired
6.Repairingiseasy.
7.Replacementofpartsiseasy.

6.FUTURESCOPE
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Wearecurrentlyworkingonsmallcommercial
vehiclesbutin futureitcan beused forheavyduty
vehiclealso.Hydraulicpupcanbedirectlyconnectedto
engineoutputinsteadofhoistingamotor.Infuturethis
System canbeoperatedthroughaccelerationpedal.In
futurewecaneliminateuseofbatteryandpowercanbe
drawnfrom Dynamo.
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