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MINEMACHINERY-II(THEORY2)

1.0 Undergroundfacemachineries.
1.1 Electriccoaldrill.

Thisdrillusedfordrillingholesincoalandsimilarsoftrockiselectricallyoperatedandisof
rotarytype.SuchdrillsaremanufacturedbyafewcompanieslikeMAMC,Voltas,Chanda&co
andothers.Coaldrillsmanufacturedareof2types.

1.TypeCD-1(withsteelbody)
2.TypeCD-2(withaluminumbody)

Thesteelbodydrill(typeCD-1)weight21.5kgfandthealuminumbodydrillweight17.5kgf.The
coaldrillisusednotonlyforcoalbutotherrocksincoalminesexpectveryhardgradeof
stone.

1.1.1 Describeconstructionalfeatures,operation,principle&useofelectriccoal
drill.

1.Thedrillessentiallycontainsasquirrelcageinductionmotorisaflameproofwithtwo
handgripssymmetricallyplacedontwosidesofthemachine.

2.Theswitchingdeviceisplacedundertherighthandgripofthemotorcasingwhilethe
cableentryisbutthelefthandgripthroughtheplug&socketarrangement.

3.TheoutputpowerofthemotorwhichhastwopolesisFKWhalfhourlyrotated&is
woundfor125volts,3phage,50cyclesACsupply.

4.Thepowerssuppliedthroughthe6.5mm2.5coretrailingcableof100mlongfromadrill
panelwhichreceivespowerat550voltbyarmouredcable&stepsitdownto770volt.

5.Thedrillmachinecomprisesof(i)Drillmachine.(ii)Drillrod.(iii)Drillbit.

1.1.2 Statetypesofdrillrods&drillbitsusedinelectriccoaldrill.
Drillrod:

1.Thedrillrodisofdiamondsectionfordrillingincoalanditfitsinthedrillchuckbya
beyondjointbutthebitisattachedtotherodbyawirenail.

2.Tungstencarbidetypeddrillbitsareusedandofthesetheeccentrictypebitin
employedincoal.

3.Therateofpenetrationofbitincoalisgenerally1.5mt/min.
4.Thedrilliscapableofdrillingholeseach1.5mtdeepinashaftof8hours.

Drillbit:
Thedifferenttypesofdrillbitsusedintheelementcoaldrillare,(i)Eccentrictype.(ii)
Concentrictype.(iii)VEEtype.
IncoalmineofwesterncoalfieldsLtd.thedrillwasusedingalleries4.5minwide42.6mhigh
thecoalyieldperblastingwasnearly25te.

1.2 Describebasicconstructionfeaturesofgatheringarmloader,scraperloader,side
dischargeloader&load&haulloader.

GatheringArmLoader:
Itconsistsof3principleunits.
(i).Agatheringhead.(ii)Acentralcrawlermountedchassis.(iii)Arearboomorjib.
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1.Achainconveyorextendingfromthegatheringheaduptotheboomendistransporting

medium,conveyingcoalgatheredfromthefacetothereceivingminecar,tub,conveyor
orshuttlecar.

2.Thegatheringarmsareoperatedbytwincrankdiscs.Thisdiscsare,flushwiththe
workingsurfaceofthehead.

3.Thereisaseparatedrivingmotorforeachofthearm.
4.Therateofloadingdependsuponthenoofthestrokes/menandtheconveyorspeedis

alsorelatedtotherateofloadingofthegatheringarms.
5.Therevariablespeedsareavailableontheloaderforgatheringspeedofthearms.
6.Therampofgatheringheadcanberaisedorloweredusuallythrough0.5m.
7.Hydraulicjacksareusedforelevationofthegatheringheadandtheyarecontrolledby

theoperatorformthispositionatthecontrols.
8.Atthefaceastheloaderloadscowlithastomoveforwardtobeclosetocoalheapand

inagallerywidthof4to4.8mtoandformovementofthemachinearefrequentfor
cleaningupthegallery.

ScraperLoader:
1.Themachineisdieseloperatedwithpneumatictyrestwheel&hasatthecentreabowl

fittedwithacuttingbladeatbottom.
2.Asascraperispushedforwardbyadozeritsbladecutsathinsliceofearthusually

between75mm&225mmthickoveradistanceofnearly30m.
3.Theearthisautomaticallycollectedinacentralbowlwhosecapacityrangesfrom3m3

to22m3andittakesnearlyoneminuteforloading.
4.Whenthescraperisfullyloadeditsbottomopeningclosedbytheoperatorthrough

manipulationofacable&theloadedscraperwiththebowlligtedtravelthedumping
yardsonitspower.

5.Atthedumpingyardasthescrapermovesthebottomopeningofthebowlisopened&
thecontentsareunloadedisalayer150mmto250mmthickoveradistanceof30to70
m.thebowlisalwaysbottomdischarging.

6.Scrapersareusedincoalminesforcuttingandtransportweathersandstoneaswell
ascoal.

7.Thecoalexcavatedbyitishoweversmallersize4scrapermaytake5to6minutefora
completecycleofloading&unloading,ifthetotalup&downdistanceofatripinnearly
300m.
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SideDischargeLoader:

1.SDLarecrawlermountedmachinewhichhavebeendesignedforloadingbrokencoalor
oreintoaconveyorordirectlyintominetubs.

2.Theyarecapableofturninginitsownlengthbutnotdesignedforcontinuoustravel.
3.SDLisnotconsideredasatransportsystemasittravelswithmaterialsforashort

distance.
4.Thecrawlermountedmachinecanoperateonsteepgradientupto7mto14minfavour

oforagainsttheloadandcrossgradientupto1in8.
5.Itcanoperateonmuchsaferfloorthanrubbertyredmachine.
6.SDLaremadewithflameproofmotorsareforuseinundergroundcoalmines.It

operateswith40HPmotoroneither550or1100volts&accommodate45moftype11
cableor30moftype7cable.

7.Thespeedofmachineis3.86km/hrforspecialapplicationtheyarefittedwithremote
controlarrangements.

Applicability:
 Gradient1in4.
 Floorcondition:itcanbeusedonbadfloor,softfloor,alsoinwetormuddyfloor.
 Roofcondition:Itprefersgoodroof.
Advantages:
 Highoutput.
 Lessoperatingcost.
 Lowmaintenancerequired.
Disadvantages:
 Additionalventilationrequiredduetoheat.
 Initialinvestmentishigh.
 Trailingcablecreateproblem.

Load&HaulLoader:
1.Asthenameimpliesitisaminingequipmentthatperformsloading,hauling&

dischargingofbulkmaterials.
2.LHDaretypicallytrackless& theterm isusuallyrestrictedtovehicleused

underground.
3.SinceLHDareconvincedforundergroundminingtheyarecompact&lawsprofile.
4.Forsurfaceoperationitisusuallypreferredtouseseparatemachinesforloading&

haulingaswellasdumping.
5.TheLHDarerubbertyredmountedmachinedrivenbyflameproofelectricmotororbya

flameproofdieselengine.
6.LHDarenormallyusedongradientupto1in6.
7.Themaximumspeedis8-10km/hrwhenempty&3-5km/hrwhenloaded.
Applicability:
 Gradient1in6.
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 Floorcondition:requiredstrong&goodfloor.
 Roofcondition:requiredgoodroof.
 Maximumspeedforempty8-10km/hr.
 Maximumspeedforloaded3-5km/hr.

1.3 Describebasicconstructionalfeatures&operationprincipleofjackhammerdrill&
airlegdrill.

JackHammerDrill:
1.Itisacompressedairoperateddrilltowhichairissuppliedfromexternalcompressors

throughhosepipesatapressureofabout6kgf/cm2.
2.Itisahardhelddrillusedforverticallydownwarddrilling.
3.Thedrillweight15to25kgfanddrillholesofdia30mmto38mmupto3mdepth.
4.Thedrillrodishexagonalincrosssection.Suitabilityshapeditoneendofthetoform

theshank&theotherchoicesoshapedastoformanon-detachablesinglechiselbit
withatungstencarbideinsert.

5.Drillrodmayalsobeequippedwithdetachablex-typetungstoncarbidedrillbit.
6.Whenhandheldthemachinedrillsverticallydownloadholesonlybutitmountedonair

legs,itmaybeusedfordrillinginclinedholes.
7.Anoilbottle(lubricant)placedbetweenthedrillandtheairreceiver&connectedby

hosepipestoboth,provideslubricationtothedrillwhenworking.
8.Fordustsuppressionajackhammercanbeadoptedtowetdrillingbysome

modifications,sothatthedrillcuttingsmixedwithwatercomeoutoftheholeinthe
formofsludge.

9.Theairconsumptionisgenerally2-2.5m3offreeair/min.
AirLegDrill:

1.Wherecompressedairisthemotivepowerfuldrills,airlegsmaybeadvantageously
usedtomountthecompressedairdrills.

2.Anairlegisessentiallyalongcylinderinwhichapistonisactuatedbycompressedair
controlledvalvewhichisalsousedtoreleasetheairpressuretolowerthepiston.

3.Anairlegrelieverstheoperatorofthefatigueinvolvedinholdingthedrill&keepingit
pressedforwardasthelegexertsonupwardliftsaforwardfeedingpressureonthe
drill.

4.Theairlegdoesnotincreasestherateofpenetrationonfund&itisusedfordrills
upto2minheight.
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1.4 Describebasicconstructionalfeatures&operationprincipleofroadheader&
Shearerloader.

Roadheader:
1.Themodernmethodat1stdrivagesoftunnelroadincoalaswellassoftrocklikesand

stone.
2.AmongthemachinemarkedbyposcoENGGcompanyarethelightdutymediumdutyand

heavydutymachine.
3.Theroadheadermk-2Amanufacturedbyposcoitsweightonly23tonne.
4.Theboomhasaxiallyforroadheatingmanufacturebyposcoisk/adriftheader.
5.Ithasacuttingof1.72mwides.
6.Itweightonly16tonneandexertagroundpressure924N/m2.
7.Thetrucksarehydraulicallyoperatedevenaworkingspeedof0.03m/sec.
8.Thewillingcyclestartedbysamplingatthefloorlevelandthanraisingtotakeout.

Shearerloader:
Itispopularlycalledshearisshortisbasicallyanormalcoalcutterwiththechain&jib
replacedbyahorizontaldrumliftedwithpicks.
ItismountedonaskidplateprovidedwithbearingpegswhichrestonaA.I.C.
Themachineconsistsof3units.

1.Cuttingunits:Itconsistsofaspecialgearboxwhichdrivesahorizontalatshaft
towardstheface.
Shearingdrumsareshearingdiscliftedintensionoftheshaft.
Theshearingdrumcanberaised/loweredinaverticalplanewiththehalfofrangingfor
cuttingatvariousheights.

2.Haulageunit:Thetravelofshearerloaderiseffectedwiththeshaftofachainhaulage
mechanicalcontrolswithhydraulicsystem.
Inthehaulagesystemwhichismechanicallycontrolledonlymultifixedhaulagespeed
arepossible.
Inthehydraulicsystemoperationbyhydrauliccontrolsprovidesindefinitelyvariable
speedatravelwhichvariousfrom0-0.12m/sec.

3.Motorunit:Itprovidespowerfrom225kwwiththehalfofasingleelectricmotor/two
motorsatamaximumvoltageof4.2kwof50cycle,3(phase),A.Csupply.

2.0 Opencastmachineries:
2.1 Describebasicconstructionalfeaturesofsurfaceminer,dragline,shovel&

backhoe,bucketwheelexcavator.
Surfaceminer:

1.Itiscircularmountedmachine.
2.Thecuttingdrumhashelixvanesoverwhichtungstencarbidetippedcuttingbitsare

mounted.
3.Ashieldcoalisfittedbehindthedrum.
4.Duetotherotationofthecuttingdrumthematerialiscut,crushedbetweenthehelix

andcoal.
5.Thematerialispassedthroughonintakechannelintheshield(coal)intotheloading

conveyorbehindit.
6.Theheightofthedischargeconveyorisalsoadjustable.
7.Thecuttingdrumisoperatedbypolechargingsquirrelcageinductionmotor.
8.Itcanberaiseduplowerdownandfittedinthetraverseeducationbythehydraulic

range.
9.Themachinerunsof3(300m)0.04(3800cm)crawlerunits.
10.Thecuttingdrumsof3000/3800width.
Application:
1.Miningofthisseamdeposited. 4.Removethepartings.
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2.Creatingchannel. 5.roadconstruction&maintenance.
3.Diggingexploratorytrenches.
AdvantagesofSurfaceminer:
1.Iteliminatesdrillingandblasting.
2.Itisverygoodtoenvironmentalcondition.
3.Primarycrushingofmaterialisnotneeded.
4.Installationcostisverylow.
5.Manpowerrequirementislow.
6.Ithasfirsttrainingspeed.
DisadvantagesofSurfaceminer:
1.Itdoesnotgiveactualsizeofthemetal.

Dragline:
1.Adraglineisanexcavatorwhichhasaboom(lengthvariesfrom9to9.6mapprox)one

endofwhichusattachedwiththerevolvingunitofthemachine&thehangingendisthe
entirecyclecarriesalargesheaveforthecableattachedwiththebucket.

2.Itismadeoflatticeconstructionbythestructuralsteelwhichislowereddownor
raisedupbythecableofboomhoist.

3.Fordraggingthebuckettowardsmachineoneendofadraglinecableisattachedwith
thebucket&theotherendisconnectedtothedraghoistviafairleadwhichisatthe
footoftheboom.

4.Thebucketisfittedupbydraggingorpullingthebucketagainstthethenitishoisted
upbythehoistcable.

5.Finallyitdumpsthematerialdirectbyoverthespoildumperoverthetrucksor
railwaywagons.

6.Generallythedraglinesareusedfordirecthandling&re-handlingofoverburden
materialduringovercastingsinceitisthecheapestmeansofoverburdenremoval.

7.Itisusedonlysoft&unconsolidatedmaterials,blastedrockormineralcoaltopsoil,re
-handlingoforeorcoalstockpoleetc.

8.Sincethedraglineboomsarelongerinlengthitcandigwellbelow&abovetheshovel
whereitstand&hashigherflexibilityinoperatingconditioncomparetoashovel.

Systemofworking:
1.Thedraglinemaybeeithercrawlermounted,wagonmounted,trackmountedorwalking

type.
2.Thebottomcanmovebothvertically(fromhorizontal)25°to60°&horizontally0°to

108°withthehelpofswingmechanismtoperformthejob.
3.Rearendoftheboxshapedbucketwhoseoneendisopenisattachedbymeansoftwo

hoistchainsarefittedwithadumpssheave.
4.Adraglineisoperatedbydieselengineoramotorwhichisexternalsourcethrougha

trailingcable.
5.Thedragchainsareattachedisthefrontsideofthebucketatoneendwhiletheother

endisconnectedwithadragyoke.Thedragchainsareconnectedtothedragcableby
draglinesocket.

6.Bucketweight,designandbalancetogetherwiththeangularityifthedragcable(angle
around10°to18°)Forcesetcarethemainparametersofpenetrationofthebucketin
tothematerialbeingexcavatedbyadragline.

7.Thematerialoftheheavybucketlip&teetharemadeofmanganesesteel.
8.Swinging,hoisting&accelerationafterdiggingrequiremaximumpowerdemand.
9.Leveling&gradingwiththehelpofdozerisveryessential.
10.Efficiencyofadraglineisreduced*machineabuseisincreasedwhenitdigsmaterials

fromtheworkingfacesaboveitslevel.
11.ForOBremovaladraglineismoremobile&versatilemachinecomparetoashovel

althoughitsloadingefficiencyisless.
12.IncaseofsofterdeeperOBiswet&geologicallydisturbedpitadraglinecanworkmore
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efficiencycomparedtoashovel.Itcanalsoefficiencybeusedforreceivingmineral
fromplacerdeposit.

LoadingCapacity:
Adraglineiscapableofdealingwiththefollowingquantitiesofrock/earth(solid)inayear.
12to14hourworkperday.

BucketSize Millionm3

4.5to7.5m3(6to10cycle)-----------------0.25to0.75
11.5to15m3(15to20cycle)--------------1.5to1.7
25to30m3(30to40cycle)-----------------3to4.5

ApplicabilityCondition:
Itissuitablefordiggingalluvium,sandysoil,unconsolidatedrocksorblastedcoals.Itis
generallyusedforhandlingsoftermaterialsothegroundmustbesoftormediumhard
ground.
AdvantagesofDragline:

1.Inthesoftmineraldepositthedraglinecanoperateefficientlycompaniedtothe
shovel.

2.Inthepresenceofhopper-reloadordraglinecanmaterialintorailwaywagonbelt
conveyor&othertransportfacility.

3.Superioriswetpts.
4.Itsmaintenancecostischeap.
5.Ithasmoreflexibilityinoperation.

DisadvantageofDragline:
1.Itisusedforsofterrockformation.
2.Ithaslesserspottingability.
3.Ithaslesseroutputthanthepoweredshovel.
4.Productioncostismoreascomparedtothepoweredshovel.

Shovel:
1.Ashovelisaequipmentwhichexcavatestherockororebydiggingfromitsoperating

basetoupwardsanddumpiteitheronadumperorrailwaywagonoroverthespoildump.
2.Itisahighlyproductivemachine&capabletohandlealltypesoforesrocks,ranging

fromlinetoveryhardblockydumpshasloweroperatingcost,higherproduction&
productivityetc.

3.itrequireslessmanpowertooperatelesswireropecoal&lesssurfacepreparation.
4.Itcanalsoloadinvariousminingconditionshaslongerlifehigherabilityby&canalsodo

productionbystayingintheinclinedterrain.
5.Shovelcanbeusedinstripminingmethod(loading,swinging,dumpingofOBmaterialinto

theadjoiningexcavateareabyovercasting)intanclemoperation(where2ormore
shovelsareusedforre-handlingofOBsuccessively).Shovelpullbackoperationwhichis
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acombinationofashovel&draglineforhandlingOB.Diggingadeepercutloading&over
castingbytheshovel&pullbackthespoilmaterialbyadraglineintotheexcavated
area,removalofOBinthecontourmininginthehillyterrainOBremovaloftopsoil,
constructionofacesroadsandhaulroads,openingaminebyaboxcutsystematic.

6.Aflatonmildgradientdrycompetentfloorisaverygoodoperatingconditionfora
dippershovel(rockershovel)

7.Thedesignoftheshovelissuchthatonlyitsminimummechanicalpartslikethedipper
slickbucketetcplayimportantroleindiggingoperation.

8.Theperfectmotionofthedeeperslicktoreach&leavethefaceafterloading
facilitiesshortercycleofoperation.Thebucketwhichismountedwithsharpteethcut
theoreormineralbody&breaksthenwiththehelpofpressureprovidedbythehoist&
crowdaction.

9.Efficiencyoflargersizeshovelsismuchhigherparticularlyduringexcavationof
heavilyblastedOBrockorcoal.

10.Duringoperationassistanceinsometimerequiredbyeitherabulldozerorafrontend
loadertogatherandmuckpillingofscatteredrocksorore.

Backhoe:
1.Itisalsonamedaspullshovelsdragshoveletc.
2.Itdigsoil,rock,ororebelowthelevelofbenchonwhichitstands&unloadexcavator

materialsoveratruckorrailwaywagon.
3.Itcanbedisplayedefficientlywherethemineisverymuchwettedbytheprolonged

rainorwhereseepageofwaterthroughthegroundstrata.
4.Generallythebackhoeisverygoodfortrenchingshallow depthcuttingandfor

basementexcavator.
5.Thehoebucketisattachedtoadipperslickatitslowerandfacingtowardsthe

machine.
6.Themiddleofthedeeperslickishingedtoaboomwhereasthetopofthemachinesame

isattachedwitharopepulley.
7.Thepulleyisconnectedbyahoistropetoajackboomattachedtothetopofthemain

machinebody.
8.Adragropeisconnectedtoadragdrumpassingthroughthesheaveattachedtothe

sideofthemainboom.
9.thedipperislowereddownintopositionbythehoistrope,sothatbuckedbitesinto

ground&thecuttingoperationinachievedbypullingthedragropetillitbecameasfall.
10.Afterwardboththehoistdragropesarewinduptomakethebucketmoreclosertothe

toeofthebackthebucketisraiseduptothedumpinghighlyoperatingthehoistrope.
11.Themachineisswingtounloadthematerialoveradumperorarailwaywagonorother
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haulagesystembypayingoutthedragrope,whichmakesthedipperhandtonearly
horizontalposition.

12.Thebucketliftsmakingitsfacedowntodumpmaterialsoverthehaulagelimit.
13.Thecapacityofthebackhoebucketmaybeintherangestartingform0.38m3toover

18m3&diggingdepthisaround4tomorethan8m&theheightofdischargeismoreor
lesshalftheboomlength.

14.Asasafetymeasurethebackhoeshouldbekeptatasafedistanceawayfromthecrest
ofthebanktoavoiddangerarisingduetocaving.

15.Althoughithaslargecycletimeslessefficiencyindischargingmaterialoverthe
trucksbutitcannicelybeusedforremovingtopsoil&OB.

16.Itiswidelyusedfortrenching&constructionfields.

BucketWheelExcavator:
1.ItissuitableforlongrangestrippingofsoftOBrockataconsiderablelowercost

althoughthemachineiscostlyhavinglowerflexibility.
2.Themachineisnicelyapplicableinthefollowingconditions.
 Hard&toughwallfragmentedblastedrockwithnoorlessbouldershavingconsistency

ofuniformground&bankcondition.
 Sinceithasawideradiusifexcavationaround40to90mwithhigh&deepcut,thewidth

oftheboomorposesmorereserve&createhugeamountofspaceforthembile
equipment.Theslopeofthepitisalsoverystable.

 Itcanbeusedforselective&thickseammining.
 ForeasydisposaloforeorOBtotheconsiderabledistanceaboveorbelowofitworking

level.
 Itisveryhighlyefficientexcavatorforlignite,giftalluviumetc.
 Forreclamationofland.

TheMachineoperation:
1.Abucketwheelexcavatorhasawheelaround2.5to17mdiacontaining6to8nosevenly

spacedbucket(capacitychangingfrom0.04m3to6.3m3)arounditsperiphery.
2.Theseriesofbucketsattachedtotheperipheryofthewheeldigtheintothemineral

orsofterrockmass&cutthesamewhenthewheelrotatesfrombottomtotop
(clockwise).

3.Thecutmaterialisloadingbythebucket&dischargedoverthebeltconveyormounted.
4.Thediggingdepthofabigbucketwheelexcavatorisaround25morbelow&acutting

heightofaround70maboveitslevel&acuttingwidtharound100mispossible.
5.Theverticalmovementofthecuttingboomisdonebyahoistropeconnectedwitha

structureinfrontoftheexcavator.
6.Oneendoftheboomisattachedtotheswingingplatformofthemachinetoswingthe
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formerhorizontally.

7.Thecutmaterialfromtheboomconveyorisdischargedintoafixedconveyor&finally
thematerialisloadeddirectlyeitheroverthespoildumporrailwaywagonsortruck
orspreaderorintothehopperofthemovablebeltconveyor.

8.Mostofthebucketwheelexcavatorsareeithercrawlertrackmountedorrail
mounted.Railmountedbucketwheelexcavatoraremorecommon.

9.Therotationofthewheelisaround4to8rpmcuttingspeedvariesfrom1.3to3.6m/sec
anddigintothefacearoundhalfthemaximumdiaofthewheelisdeepdiggingwitha
diggingforcearound5to14kgf/cm2.

10.Theexcavatorsareoperatedbydieselorelectrically.
11.Bucketwheelexcavatorcutssoftermineralbodyorrockmassbyrotatingwheel,

whichproduceslessstress&straintothemachinebody.
12.Becauseofthinreasonitalsoconsumeslesspowerrequireslessmaintenance&above

allthemachinerequireslessbodyweight.
13.Duringcuttingandswingingoperationthestresses&straindistributedmoreevenlyin

themachinebody&facilitieslowergradualground,hearingpressurebythecrawler
truckunit.

14.Therateofproductionbythebucketwheelexcavatorvariesfrom100tomorethan
1000m3/tonne.Machineweightvariesfrom35tomorethan7000tonees&power200kw
tomorethan7000kw.

2.2 Describebasicconstructionfeaturesofdumper,dozer,scraper&roadgrader.
Dumper:
Theseareaheavydutytruckswithcontainerbodyofsteelopenatthetopforreceiving
materiallocatedmechanicallybytractorshovel,dippershovel,draglineetc.all
dumper/tipperareprovidedwitharrangementstolifetheloadedbodybyutilizinghydraulic
pressuretoforcearamout.
Mainunitsoftruck/dumperarethefollowing:

Thepowerengine:Theengineatanytrucksystemshouldbeofhighpowerandlowerin
weight.Thespecificpowerrottingtotrucksystemvariesfrom6to8kw/tonneofload.The
engine(2cycleor4cycletype)areoperatedmostlybedieselhavingsuperchargerorturbo
chargeralongwithintercullingarrangements.

Thedrivesystem:Itisthesystemwhichsuppliespowerfromtheenginetowheels.The
systemshouldbehighlyreliablelongerlifehighsteelperformanceandcheap.Thedrive
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systemmaybeclassifiedintomanycategorieslike.

(a)Mechanical&hydromechanicaldrive.
(b)Hydrostaticdrive.
(c)Electricdrivemanuallyoperatedmechanicaldrivecontaingear(around)and

couplingwhichareoperatedbyairassistedclutch&gearoperatingsystemand
steeringmechanism.

Hydrostaticdrive:Inthissystemverylargecapacitypumpisincorporateinthetruck
bodywhichgeneratehighpressurefluid(oil)&directedinthehydraulicprimemoveriseach
ofthedrivewheel.

Suspensionunit:Tosavetheframeandbodypresentlyhydropneumaticsuspension
systemoperatedbynitrogengas,compressedbyoilunderpressurearewidelyusedinheavy
truckfortheirhighshockabsorbingefficiency.

Hydraulicsystem:hoisting&loweringpositionalaswellasoperatingofdumperbythe
hydraulicsystemoperatedbyvanepump.Thehydraulicramforhoisting&loweringoperation
areperformedbytwodoubleactingrams,theramsisconnectedwithframeaswellaswith
bodybybelt&shockedarrangement.

Body:Thebodyofthehighwaytruckaregenerallyofstandarevtypeormodifiedvtype
madeofthickhighstrengthallowsteel.Thestandardtypebodyhasverticallysidestippered
fromfrontrear&wherehasvshapedbodyhasaconsistentanglefloorplatestopping
towardsthefrontfromtherearendattruckhavingvarialside.Thebodyisalsoprovidedwith
reinforcedlabguardatthefromprotectionoperatorcabin.Thebodymayalsoprovidedwith
rodierelectortocleanthetrackfastenedinbetweenactualtyres.

Tyres:Bothphayrating&sizeofthetyresareselectedbasedontheamountofload
gradientatthehaulageheavythrustforcedonthebodywiththeunloadedmaterialbyshovel
flotation&tractionrequirement.
Dozer:
Dozerisatractorwithapusherbladesattachedtothefrontportion.Thetractoristhe
diesel-operatedpowerunitequippedwitheithercrawlerchainsorrubbertyredwheelsfor
lifting.Thepusherbladecanberaisedorloweredortiltedthroughsmallangleshorizontally
beramsoperatedpushingloosematerialorfordigginginearth,sandandsoftweatheredrock.
Themachineisalsoengagedforlevelingorspreadingearth,forlevelingofrockspoilinthe
dumpingyard,gradingandcompactingtemporaryroads,pushingmineralintosub-groundlevel
bunkersthroughgrizzly,fortowingdumpers,etc.italsoservesthepurposeofpushing
boulders,pullingdowntrees,andisanessentialequipmenttopushscrapers.Adozerequipped
withaforklikeattachmentisknownasripperandoperateslikeaploughtoloosen
moderatelyhardrock.Theloosenedrockmaybeloadedbyascraper.Adozercandig1.2mto
1.5mbelowgroundinearthorweatheredrock.
Scraper:
Thismachineisdiesel-operatedwithpneumatictyredwheelsandhasthecentreabowl
fittedwithacuttingbladeatbottom.Thebladeisreversibleandcanbereplacedwhenblunt.
Itsworkingmaybecomparedtothatofalawnpower.Asascraperispushedforwardbya
dozer,itsbladecutsathinsliceofearthusuallybetween75mmand225mmthickovera
distanceofnearly30m.Theearthisautomaticallycollectedinacentralbowlwhosecapacity
rangesfrom3m3to22m3andittakesnearlyoneminuteforloading.Whenthescraperisfully
loadeditsbottomopeningisclosedbytheoperatorthroughmanipulationofacable(rope)
andtheloadedscraper,withthebowllifted,travelstothedumpingyardonitsownpower.At
thedumpingyard,asthescrapermoves,thebottomopeningofthebowlisopenedandthe
contentsareunloadedinalayer150mmto250mmthick,overadistanceof30to70m.Thebowl
isalwaysbottomdischarging.Scrapersareunsuitableinsoilswithstumps,largebouldersand
hardrocks.Whenthegroundishard,itisnecessarytoripthesurfacewiththehelpofaripper
beforeloadingbyascraper.Sandysoilisbestforascraperwhichhastobestoppedduring
rains,ifengagedinaluminum.

Scrapersareusedincoalminesforcuttingandtransportingweatheredsandstoneas
wellascoal.Thecoalexcavatedbyitishoweversmallerinsize.Ascrapermaytake5to6
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minutesforacompletecycleofloadingandunloadingifthetotalup-and–downdistanceofa
tripisnearly300m.One-waytrafficofloadedandemptyscrapersisdesirableforgood
results.Onedozerisnormallysufficientforeverytwoscrapersused.

ThescrapermanufacturedbyBEMLhasthefollowingmainspecification:
FlywheelH.P.ofengine332at2100rpm.
Capacity:payload23000kg,struck11.5m3,heaped16m
Maximumtravelspeed(forward)44km/hr.
Overalldimensionsmm:length12600:width3470:height3890.
Netweight(noload)26584kg.
RoadGrader:

1.Thisisamachineforlevelingtheroadsurfacebysmootheningouttheupsanddownand
forcastingsidethebouldersontheroad.

2.Itisalwayspneumatictyremountedwithrearwheeldriveandthefrontwheelsare
small.

3.Thegradingbladeisattachedtoacirclethatishungfromtheoverheadframeand
pulledbyadrawbarfastenedtothefrontoftheframe.

4.Thebladeisusually3.5to4longhavingreplacementadgesonthesidesandbottom.
5.Steeringisdirectconnectingmechanicalbyahandwheelthoughahydraulicbooster.
6.Itishighermachinebutquitelongerisshapesbasicallyintwoportionthebackportion

isthemainbodymountedoverlargepneumatictyredwheelandallthecontrol&
drivingarrangementareincorporatedinit.

7.Thefrontpositionismountedbythesmallerpneumatictyreswheel&connectedwith
nearmainbodybycrossedbradedframes.

8.Acirclehavinggearteethissuspendedfromthecrossedbradedframe.Agradingblade
about4misattachedwithcirclewhichcanrotatetochangethebladeangledepending
uponthecondition.Thebladecanputtedbydrawbarattachmentinthefrontsideof
thebody.

Themotorgrader(MadeGD605R-2)ofB.E.M.L.hasthefollowingmainspecifications:Engine
flywheelHP145at1800RPM,operatingweight12650kg,Maximumdrawbarpull7280kg,
Maximumspeedforward43.6kmph,steering–fullhydraulic,overalllength–8415mm,which
2375mm,height-3200mm,minimumturningradius10.4m.

5.0 PipesandValves:
5.1 StatetypesofpipeusedinMines.

Therearethreetypesofpipeusedinminesforconveyanceofwatersuchas:
1.Mildsteelpipe:Thesepipesaremadeupofmildsteel.Generallythesetypeofpipesare

largelypreferred.Ithasmuchhighertensilestrength&canthereforecanbemuch
thinner&lighterinweightforagivenstrength.Thereforeitismuchconvenientto
handlebothinshaftandunderground.
Itisalsoamuchductilematerialandlessliabletofracturefromshockload&itcanbe
bentwhennecessaryflangeorsmallpipelengthcanbeweldedonitbutitoffersless
resistancetocorrosion.

2.Castironpipe:Thesepipesaremadeupofcastiron.Ithasalowertensilestrengthsoil
isthicker&heavierinweightforagivenstrength.Castironoffersgreaterrelisation
tocorrosionandalsooffersdifficultiesinwelding.

3.Alkathenepipe:Inrecentyearthesepipesareusedinincreasingsidemainlyduetotheir
lightnessflowco-efficientoffriction.

5.2 StatetypesofvalveusedinMines.
Inthereciprocatingpumpsgenerallytwotypesofvalvesareusedsuch.

(a)Indianrubberdiscvalve.
(b)Singlebeatvalve.

Inturbinepumpano.ofexternalcontrollingvalves&locksareusedforconvenientoperation
suchvalvesaresuchas:
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1.Footvalvesinsuctionpipe. 5.Amcockstoreleasetheairwhenprimingthe
2.Retainingvalveindeliverypipe. pump.
3.Mainvalveindeliverypipe. 6.Watersteelregulatingvalve.
4.Bypassvalveforprimarypurpose.

5.3 Describeconstructionalfeaturesofvarioustypeofvalves.
Footvalve:Itisanonreturnvalveabovethestrainer.Thevalveconsistsofacastironbody
insidewhichahingedvalvesofgunmetalisplacedoveragunmetalsetring.Thegalvanized
mildsteelstrainerhasano,ofholesthetotalareaofholesbeing3to4timesthecross
sectionalareaofthesuctionpipe.Thepurposeofthefootvalveistopreventwaterflowing
backintothesump&toensurethepump&suctionpipesolidlyprimedbeforestarting.
Themainvalve:Themainvalvealsoknownassluicevalve,gatevalveordeliveryvalve,itused
toregulatesthedeliverywater&alsotheloadofthemotor.Thevalveconsistsofcastiron
bodywithinlet&outletbranches&havingawedgeshapedgatevalvetightenedagainstagun
suctring.Thevalvesisoperatedbyahandwheelwithascrewedaspindleforopeningor
closingthevalve.Thespindleissealedbyagland&staffingboyatthetop.
Retainingvalve:Asometimecalledareflexvalveisanonreturnvalveplacedabovethemain
valveinthedeliverycolumn.Thevalveisofbronzesealingringatanangle.Itishingedatone
endandfittedwithabronzespringattheotherend.Theliftofthevalveislimitedbyastop
onthesideofthebody.Thefunctionofthevalveistoholdthedeliverycolumnindependently
ofthemainvalveofthepumpshouldstopsuddenlyduetofailuretoelectricsupply&thus
protectingthepumpfromtheeffectofwaterhammer.
Bypassvalve:Thebypassvalveisasmallauxiliaryvalvefittedexternallytothebodyofboth
themainvalvestheretainingvalvetoallowwaterdirectfromthedeliverycolumntothe
pumpforpriming.

5.4 State&describedifferenttypesofpipejoints.
Pipejoint:Pipesarelengthenedbytheuseofjoints&couplingthedifferenttypesofjointsin
apiperangeare.

(a)Loose-flangejoint:
1.Itissuitableformildsteelpipessubjecttoheavypressure.
2.Thelooseflangesareofcaststeelandareplacedonthepipesduringmanufactures.
3.Thepipeendsarethenturnedoutwardstoretaintheflangesinpositionortheyare

strengthenedbyashoutwelding,mildsteelringorsolder.
4.Ajointringorcordedrubberorotherfibrousmaterialsisfinallyplacedbetweenthe

pipeendsformakingthejointleakproofandthewholedrawntogetherbybolts,(i)
caststeelflange,(ii)Strengtheningring,(iii)Jointring,(iv)Looseflange.

(b)Spigot&faucetjoint:
1.Itissuitableforcastironpipessubjecttoheavypressure.
2.Theflangesarecastsolidwiththepipeandarestrengthenedbyexternalribs.
3.Theendofonepipe(Spigot)hasaprojectionwhichfitsintoarecessorgroove(faucet

ofitsbehavior).
4.Ahollowrubberisplacedbetweenthepipesforbridgingthegapbetweenthem&

preventinganyleakagewhenthewholeisdrawnlightlytogetherbyaroofballs
dependingonthepipediameter.

(c)Theunicorejoint:
1.Itissuitableforeitherwaterupto300mheadorcompressedairupto11kgpersq.cm.

pressureandastheadvantagetoallofanangularmovementofthepiperangits+6
degreeswithoutcausingleakage.

2.Thejointsconsistsofaspeciallyshapedrubberringorgasketandaforgetsteel
housingmadeinhalves&boltedtogethertoholdtotherubbergasketinposition.

3.Theendofeachpipeisplainbuttheyarebilledouttoreceivethegaskettheinnerdiaof
whichthesameasthatofthepipeisnegligibleanuninterruptedbore.

4.Itisnotsuitableforsuctionpipelinewherethepressureisnegative.
(d)Expansionjoint:
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1.Expansionjointsarealsoessentialforpipeinstallation.Sothatvariationsinlength

causedbytheexpansionandcontractioncanbeaccommodatedwithoutcausingdamage
tothepipeline.

2.Insamecasesasimplesheavelikeslidingtelescopearrangementinemployed.
3.Thesleevejointismadewatertightbywingpackingmaterialsuchasgraphitesed

asbestos.
4.Asanalternativehorseshoeshapedbendinpipelineisfittedatsuitablyspaced

distancestheadjustmentinlengthasrequired.

5.5 Describesupportofrisingmainpipeinshaft.
Acommonmethodofsupportingthedeliverycolumninshaftiseverythirdpipehastop
flangesrestinguponbutimacrossthesafetyandthepipeissecuredbyamildsstrapor
clampwhichisbendaroundthe&isboltedthroughthebuttonsateachside,theclamphasto
securedendoverwhichstulplateisfixed&thewholeisfirmtightenedbythenuts.Itis
advisablewhichpossibletoputinspecialbuttons.Forthecageguidessoanyvibrationor
shockandtothewaterhammer.Afternativelywithlargeheavypipecolumnsatcastironpipe
everypipemaybespecialstandpipehavingsupportedbracketcastholdwayinitslength.

Theseareexcelrestopenshortcrossjointsfutimbewhichareletintotheshaftwall
atoneendboltedtosupportingfriderorbuttonsattheotherend.Inthiswaythepipeare
supportedintothelargeinmanycaseshowevertostandpipeareemitted&theupper
flangesevey2ndor3rdpipeisthanarrangedtothedirectlyonthecrossplayerswhere
buttonsnotusedasinshaftwillropewall.Awoodblockusedtofitthecurveoftheshaftis
firstsecuredintothewallatoneendhavescrewthreaditreceivethepipe&letterthanheld
flangebyasteeltraporcolumnwhichissecuredbynutstothebolts.

5.6 Statetheprocedureofsupportingthepipeinshaft.
1.Layingpipelinesinshaftisverylabourconsumingastheworkenclosedpreparation

deliveryofpipes.
2.Installationofpipes&fittingsandpipelinetestinginshaftforaraisingmaintocarry

non-corrosivewatermildsteelpipesmaybeinlet.
3.Itislighterinweightthereforemuchmoreconvenienttohandleandeasiertosupport

intheshaft.
4.Thesteelpipeischeaperbuttheyareaffectedbyacidwater.
5.Topresentthesectionofminewatertheinsideofsuchpipesarehandlebuttheyare

goodforroughandarenotaffectedbyacidicwater.
6.Thereforecastironpipesaremostcommonforinstallationinshaftranges.

3.0 Minepumps.
3.1 Classifyminepumps.

Thedifferenttypesofpumpsusedinminesare:
1.Reciprocatingpumpordisplacementtypepump:Suchassingleactingandduplex

pamperingeitherpistonorramdifferentflange&pump&thruthrownrampump.
2.Centrifugalorrotarypump:
(a)Drillpumpbasicallyasinglestagecentrifugalpump.
(b)Boreholepump:Amultistagecentrifugalpump.
(c)Submersiblepump:Averticalmultistageturbinepump.
(d)Sinkingpump:Electricallydrivenverticalspindlecentrifugalorturbinepump.
3.Monopump:Differsentirelyfromeitherreciprocatingorcentrifugalpumpinits

construction&action.
4.Megatorpump:worksinaprincipleonewhatsimilarthatatathruthrownrampump.
5.Airliftpump.

Centrifugalpumps:
Apumpcomprisesbasicallyacasingandanimpellerandshaft,togetherwithstuffingboxes
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wheretheshaftentersthecasing.Renewablewearingsurfacesareprovidedatallpointsof
closecontactbetweenstationaryandmovingparts.

Forlowandmediumheaddutiessinglestagepumpshavecasingsthataregenerally
splitonthehorizontalcentrelineandareprovidedwithdoubleentryimpellers.Thereis,
however,arecenttrendtowardstheprovisionofheavyshaftsingleentrysinglestagepumps
formediumheadduties.

Forhigherheadsitisusualtogroupseveralimpellersinseriesonthesameshaft.Here
thepumpissplitinaverticalplane,normaltotheshaft,andcomprisesseveralstages,each
completewithimpeller,guidepassages,andchamber.Thesestagesareheldtogetherbyend
coversandthroughbolts.

CharacteristicsofCentrifugalPumps:
Acentrifugalpumpisadynamicmachine,andthereforethequantityofliquidhandledandthe
headgeneratedaredeterminedbytheoperatingspeed.Consideringfirsttheperformanceat
afixedspeedinrevolutionsperminute,thepumpwillgenerateacertainheadagainstaclosed
valve.Whenthevalveisopenedflowwilloccuronlyisthegeneratedheadexceedsthe
differenceinpressureexistingbetweenthepumpbranches,orsinceweareconcernedwith
minepumps,ifthegeneratedheadexceedsthetotalstaticliftfromsuctionsumptodelivery
level.Whenflowoccurstheheadgeneratedbythepumpmayrise,thenfall,ormayfall
progressivelyasthevalveisopened.ATthesametimethepowertakenbythepumpincreases,
andtheefficiencyrisesfromzeroatclosedvalvetosomepeakvalue,afterwardsfalling.The
capacityofthepumptohandleasuctionliftstartsatapproximately30ft.atclosedvalve,
reducingprogressivelytozerobeyondthebestefficiencypoint.

Consideringnowthecharacteristicsofthepipesystem,thestaticliftisconstantbut
asthevalveisopenedadditionalheadisrequiredtoovercomepipe,valve,andstrainerfriction
andtoprovidevelocityenergyintheflowingwater.Theseadditionalvaluesareproportioned
tothesquareofthequantity,andaredeterminedfromthepipe,valve,andfrictioncurves.

Whenapumpisordereditisimportanttoensurethattheheadatclosedvalve
materiallyexceedsthestaticlift.Theflow willthenbedeterminedbythepointof
intersectionofthepump-headcharacteristicswiththesystemcharacteristics,provided
thatthetotalsuctioniswellwithinthesuctionliftcurve.

ComponentofCentrifugalpump:
1.Casing:Castironorbronzematerialsareusedforcasing.
2.Impeller:Impelleraremadeupofbronze.Monelmetalsareusedforcorrosiveandsalty

water.
3.Wearingring:Itismadeupofbronze,castiron,caststeel,stainlesssteel.
4.Pumpshaft:Itismadeupofforgedsteelorphosphorousbronze.
5.Shaftsleeves:Itismadeofbronze.Stainlesssteelshaftsleevesareusedwhenliquidis

abrasive.
6.Pumpglands:Itismadeupofbronzecastironorsteel.
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Constructionalfeaturesofcentrifugalpump:
1.Itconsistsofaclosetypeofimpellermountedonasteelshaftwhichpassesthrough

thepumpcasinghavingwatersealedstoppingboxatitsend.
2.Thebearingarecarriedontheextensionoftheendcover.Theotherendofcasingis

beingsupportedbybearinginawatertightcap.
3.Theimpellerrotateswithinanexpandingcasinghavingaformlikespiral.
4.Theliquidisdrawnfromthecentreofimpeller&calledaseyeandtheliquidpasses

roundthecasing&beingdrivenouttangentiallybytheveinsbladesoftheimpellerinto
themaindelivery.

PrincipleofoperationofCentrifugalpump:
1.Acentrifugalpumpcan’tcreateitsownvacuumthereforeitneedspriming.
2.Astheimpellerrotatestheliquidgainskineticenergyduetocentrifugalforce

importedtoit.
3.Whentheliquidpassesroundthevolutecasinglossesthekineticenergy&convertedto

pressureenergy.
4.Astheoneofreducedpressureiscreatedinsidetheimpellerfreshliquidenterintoit&

thisprocessiscontinued.
5.If‘v’isthevelocityoftheliquidattainedinapumptheheaddevelopwillbeH=v2/2g.
6.Thesingleinletimpellercausesaxialinletthrusttowardsthesuctionbecauseof

waterleakagefromthedeliverysidetobehindtheimpellereye,thuscausinga
resultantback.

7.Thisunbalancingissetbyrightmeansofathrustbearingusuallyofdoubleballtype&
placedontheshaft.

Startingofcentrifugalpump:
1.Closethemainvalve.
2.Primethepump.
3.Runthemotor,graduallytoaspeed,untilthepressuregaugeshowstherequiredhead.
4.Allowthemotortoattainfullspeed.
5.Openthemainvalveslowly.
6.Ifthedeliverycolumnisemptyotherwiseopenthemainvalverapidly.

Stoppingofcentrifugalpump:
1.Closethemainvalve.
2.Switchoffthemotor.

Turbinepump:
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Mainpartsofturbinepump:
1.Pumpcasing:Itismadeupofcastironorcaststeel.Ithasgotasuctioninlet&adelivery

outlet.
2.Impeller:Impellerismadeupbronzeorphosphorousbronze.Eachimpellerismounted

directlyonthedrivingshaft.
3.Diffusingchannels:Diffusingchannelsareformedbythediaphragm&theinnerperiphery

ofthecasing.
4.Ringoiledbearing:Ateachendofthepumptheshaftissupportedonwhitemetalbearing.
5.Staffingbox:Staffingboxprovidedattheendtosealthepump&topreventtheleakageof

air,water.

Constructionalfeaturesofturbinepump:
1.Theturbinepumpconsistsofoneormoreimpellerdiffusedcombination.Theno.of

combinationsignifyingtheno.ofstages.
2.Impellersaremountedonashaft&revolvewithinacasing.
3.Animpellerhasaninletopeningeyethroughwhichwaterisenteringintothepump.
4.Ithasano.ofguidevanesalongwhichwaterrotatesandcomesoutenteringthediffuser

passage.Inthiswaythewaterfinallyleadtothedeliverycolumn.
5.Thepumpiscommonlyassociatedwithabalancingdiscmountedonthemainshaftto

w\counteracttheaxialthrust.

Principleofactionofturbinepump:
1.ThepumpisworksontheprincipleofBornoutictheorem.Accordingtowhich“thesumof

thekineticenergy&pressureenergyofflowofwaterforeachunitweightofwateris
constantatanypoint.

2.Therotatingimpellergivesanincreasedhead&velocitywhileinthediffusingchannelsthe
velocityofwaterisreduced.Inthisstagekineticenergyingetconvertedintopotential
energy.

3.Thisconversationofkineticenergytopotentialenergyisgovernedbythevelocityof
waterthrownofbytheimpeller.

4.Theneteffectofheadisasumofheadsdevelopedateachstages.

Advantagesofturbinepump:
1.Itrequiresasmallfloorspace.2.Lesscostly.3.Longlife.4.Simpleinconstruction.5.
Vibration&noisearenegligible.6.Itisvalueless.7.Itgivesuniformsloadonthemotor.

Disadvantagesofturbinepump:
1.Itislowerefficientthanreciprocatingpump.2.Itcannotdealwithdirectlywater&a
strainermustberequiredadditionalpart.3.Itisnotsuitableforveryhighheadasthepumpis
smallinsize.

Usesofturbinepump:
1.Insinkingofshaft.2.Asboilerfeedpump.3.forboreholepumping.4.Forhandlingliquefied
petroleum.5.Inchemicalfactoriesforhandlingtheacids&alcohols.6.Inhydraulicelevators.

Waterhammer:
Whenamovingcolumnofwaterissuddenlycametorestthenitbeginstostrokeofthe
variouspartsofthepump.Thepumpisliabletobrakedownbyduetogreatimpulsiveforce
andviolentshocks.Thisphenomenonofknockingiscalledaswaterhammer.

Themainreasonforawaterhammer:
1.Whensuctionpipeistoosmall.
2.Whenthevalvehasbecomedefective.
3.Ifthesuctionpumpistoohigh.
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4.Ifthesuctionpumpispartiallychoked.
5.Ifthepumpissuddenlystartingorstop.
6.Ifthesuctionrangeislone.

Howtominimizewaterhammer:
1.Ifweusealargedia.Suctionpipe.2.Regularchokingofwaterandthevalveset.3.Checkingof
thesuctionheadregularlyforanychoking.4.Keepingshortsuctionrange.5.Useofairvessel.6.
closethegatevalvebeforestaringthepump&slowlyopenit.7.Stopthepumpgraduallywith
thehelpofflywheel.
Airvessel:
Anairvesselissonamedbecauseitisavesselchargewithairwhichisregularlycomprisesby
theincomingdeliveryofwaterunderhighpressureisthedeliverypipe.withthepressureof
theairintheairvesselforcesthewaterinsidetheairvesselfortowardsthemaindelivery
column.Itreducesthepulsationtoaminimumandincreasetheefficiencyofthepump.Italso
helpsinsavingthepowerlostinthearilatinghead.Theairvesselwhenfilledtodeliveryside
iscalledasdeliveryairvesselbutwhenthedeliverypipeisshortinlengththenthesuction
pipeisusedinsuctionside.

Advantages:
1. Possibilityofwaterhammerisminimize.
2. Lifeofthepumpisincrease.
3. Pumpscanberunathigherwithoutanyloseofpowercost.
4. Longrangesuctionpipecanbeemployedwiththehelpofairvessel.

Cavitations:
Theeffectofincreasedsuctionliftandinsufficientnetpresentsuctionhead(NPSH),high
speedistoinstallssoultimatequantityofdischargeisreduced.Theimpellerwillchurl
creatingwatervaporduetoexcessiveheat.Thesevaporisthefoamofbubblesarecarriedto
bepumpinletwheretheyarecollapse.Suddenlyformingagap&causesthepressurecreating
awaterhammereffect.

Themaincausesofcavitations:
1.Largesuctionhead.
2.Smallsubmergibleofsuctioninlet.
3.Excessivedischargevelocity.
4.Toomanybendingindischargeline.

Thesymptomsofcavitations:
1.Noise. 2.Vibration.

Frictionhead:Pipe,valves&bendsoffersresistancetoflowofliquidwhichhasultimately
overcomebythepump.Thisiscalledfrictionpump.
Suctionhead:Itisequaltostaticsuctionheadsuctionfrictionheadandenhancelooseinthe
suctionpipeandthepressurewhichmaypresentinsuctiontime.
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Dischargevelocityhead:Itistheheadexertedatthedischargeoftheliquidduetoits
dischargevelocity.Mathematically:

V2 Where,
Hu=----------- V=Dischargevelocityinmt/sec.

2g. Hu=Theheadatinitial.g=Accelerationduetogravity.
Overallefficiency:Itisexpressedasratiooftheliquidinhorsepowerinputtothepumpshaft.
Thismaybeobtainedbytheformula.1000HQ/75.
Where,
Q=Quantityofwaterpumpinm3/sec.
H=Totalheadinmt.
Specificspeed:Thisspecificspeedofapumpisgivenbytheformula.

Speed√Quantity
Ns=---------------------------

(head)3/4
Primingthepump:Inreciprocatingpump,thepumpcannotcreatesitsownvacuumbywhich
thepumpcannotdrawwaterfromthesump.Incaseofcentrifugal&turbinepumpthepump
areselfprimed.Inreciprocatingpumpswhenwestartwehavetopourwaterinthedelivery
sidesothatthepumpcandrawwaterfromthesump.

3.2 Describeconstructionalfeatures,working&useoframpumps.

Constructionalfeaturesoframpump:
Themainprincipleinrampumpisthatwaterduringthedownstrokeisforcedintothe

deliverypipe.
ItconsistsofahollowplungerorRaw“R”moveup&downwithintheworkingbarrelor

ramcase“c”bytherod“r”actuatedbythepistonofasteamorcompressedairengineleakage
ofwaterpasttheramispreventedbythestuffingboxes&gland“G”valvesareprovided
namelythesuctionpipedeliverypipeandairvesselaremerelyaccessories.

Theramcaseusuallymadeofcastironbutmaybelinedwithbrassorgunmetal.The
ramisalsoorcastironbutmaybesimilarlycovered.Theramrodisofforgedmildsteel.The
metalworkofbrassorgunmetals.

Ifthewaterisusuallycorrosivethewholepumpmaybemadeofsamespecialalloy
whichresistcorrosion.Thepackingforthefluffingboxmayconsistorsingorhempsockedin
holloworsquaresbraidsorcompressedorasbestosgraphiteandinterwovenwithand
frictionwiremaybeusedforveryhighpressure.

Working:
Duringtheupstrokeoftheplungerareinducepressureiscreatedwiththebarrel

exactlyasinabucketpump.Thesuctionvalve“v”&influenceoftheatmosphericpressure.
Duringthedownwardstrokevalve“v”closethedeliveryvalve“n”openandwaerisforce

outofbarrelintothedeliverypipethepumpdeliverswaterduringonestrokeonlyandonly
thehalfofpumpspeedisthereforeeffective.

Themaximumsuctionlifeissomeaswithbucketpumpbutplungerpumpfanforce
watertomuchgreaterheightthedeliveryheadmaybemuchgreater.Thereasonforthisis
thatplungerhastokeptwatertightonlyattheexternalstuffingboxamuchsimpler
problemthanmaintainingagoodinternalbetweenthebucketanditsworkingbarrel.

UseofRampump:
1.Theyareusedwherepumpingconditionismoreodorousbecauseofdirtywaterorhighlift

orbothcombined.
2.Theyarealsousedforraisingwaterfromdiporforkeepingdrytheadvancingfaceofan

incline.

Advantagesoframpump:

www.MINEPORTAL.in    Call/Whatsapp- 8804777500



20
Itcanbedrivenbyelectricmotoristhatthestrokeislimitedbythelengthofengine,piston
orpumpramrunningupagainstthecylinderandpowercostarelower.Deliveryofwateris
almostcontinuousthroughouteachrevolutiontheloadonthedrivingengineormotorbeing
thereforewhichuniform.Highmechanicalefficiency.

Disadvantagesoframpump:
1.Fordeliveryoflargequantitiesofwatertheyhavearelativelyhighfirstcost.
2.Theytakeupgreatdealofroom.
3.Itrequireslargeandcostlyfoundationwhentoinstall.

Typesoframpump:
1.Horizontalrampump.2.Verticalrampump.

Singleactingrampump:
Pumpofthistypemaybearrangedasverticallyorhorizontallywhichmayhaveone,twoor
threerams,thusaunitoftworampumpplacedsidebyside&actuatedbythesameengine
withacommondeliverycalleddeepspumps& threesingleactingpumpsinsimilar
arrangementcalledtriplexwhichhasasmoothofwaterflowfromthedelivery.

Verticalsingleactingrampump:

Function:
Itforcesthewaterintothedeliverypipeliningthedownwardstrokesthereforecalledface
pump.Thepumpconsistsofaholeplungerorrammovedup&downwithintheworkingbarrel
orramcase.Leakageofwaterpasttheramispreventedbyastuffingbox&gland.Twovalves
areprovidednamelysuctionvalve&deliveryvalve.Thesuccessionpipe,deliverypipe&air
vesselaretheaccessoriesfittedtoit.Theramcaseisusuallymadeofcastironbutmaybe
linedwithbrassorgunmetal.Theramrodisforgedmildstone.Themetalworkofvalve&
valvesheetisgenerallyofbrassorgunmetalofthewaterisusuallycorrosivethewhile
pumpismadesomespecialalloy’slikemonelmetalwhichresistcorrosion.

3.6 Explainbalancingtheaxialthrustofturbinepumps.

Inallcentrifugalandmulti-stageturbinepumpshavingsingleinletimpellers,a
considerableendthrustisdevelopedwhichactstowardsthesuctionendofthepump,andthis
mustbecounteractedinsomewayinordertoensurethattheimpellersrevolvetrulyintheir
designedpositionswithineachcellorstage.

Theaxialendthrustoccursbecausewaterunderpressureleaksintotheclearance
spacesonbothsidesofeachimpeller,betweentheimpelleranditsenclosingdiaphragms.Now
theareaexposedtothispressureonthedeliverysideoftheimpellerisgreaterthanthearea
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onthesuctionside(byanamountequaltotheareaoftheimpellerinlet)withtheresultthat
anoutofbalancepressuresetsupanend-thrusttowardsthesuctionend.

Totalthrust=differenceoftwoareasxpressureperunitareaintheclearancespace
xno.ofimpellers.

Axialthrustcanbecounteredinoneofthefollowingways.
1.Inthecaseofsinglestagecentrifugalpumpthiscanbeeliminatedbyusingadouble

entryimpellerorbydrillingtheeyeofthesingleimpellerwhichmustthenhavefalse
neckringsbehindit.

2.Inthecaseof2stagecentrifugalpumpthethrustcanbeeliminatedbyplacingthe
impellersbacktoback.

3.Byuseofathrustbearing.
4.Byuseofabalancerdisc.

3.7 Drawcharacteristiccurvesforturbinepumps.

1.Ataconstantspeedapumpcandeliveranycapacityfromzerotomaximum.Dependingin
thehead,designsuctionconditions.

2.Thetotalheadthepowerrequired&resultingefficiencyvarieswiththecapacityofthe
discharge.

3.Theinterrelationshipbetweenthesevariableatconstantspeedcanbeplotted
graphicallywithquantityonthex-axis& othervariableony-axisiscalledthe
characteristiccurveorperformancecurve.

Atconstantspeedthefollowingrelationholdsgood.
1.Quantity(Q)xdiaofimpeller.
2.Head(p)x(dia)2.
3.HPx(dia)3.

Atvariablespeed.
1.Quantity&speed(N).
2.Head&N2.
3.HP&N3.

Wewillstudythefollowingcurvesinthischaracteristiccurveofturbinepump.
1.HeadQuantityCurve(HQCurve).
2.BHPcurve.
3.Efficiencycurve.
4.Suctionheadcurve.

HeadQuantityCurve:
1.Thecurveshowingtherelationshipbetweendischargeandtheheadatconstantspeedis

calledheadquantitycurve.
2.Withincreasingofpressure/headthequantitygraduallydecreasestoaultimatelevel&

thenitbecomessteady.
BHPCurve:
1.Ataconstantspeedthepowerrequiredbythepumpisfunctionofdischargeheadandthe

powerabsorbediscalledasBHPcurve.

www.MINEPORTAL.in    Call/Whatsapp- 8804777500



22
2.BHPcurvedoesnotstartsfromzeroasaftergivingthepowertothepumpcanableto

drawwater.
3.Thepowercurveisastraightlinebecausepower&headaredirectlyproportionaltoeach

other.

EfficiencyCurve:
1.Ataconstantspeedtheefficiencyisafunctionofdischargerate.Thecurvebetweentwo

variableisk/atheefficiencyofdischargecurve.
2.Theefficiencycurveraisesfromzerovaluetopeakvalue&thisgraduallydecreasesin

caseofalowspecificspeedpumpsandsharplydecreasesincaseofahighspecificspeed
pump.

3.ThemechanicalefficiencyistheratioofwaterHPtoBHP.
4.Atthestartingofthepumpdeliveryvalveisclosedthereforedischargeinzero,itmeans

theefficiencyiszero.
SuctionHeadCurve:

1.Thereareseveralfactorwhichaffectthesuctiondifference.ForEx.Tempoftheliquid,
viscously,density&attitudeatwhichiscarriedout.

2.Thesuctionliftvariesinverselytothedensityoftheliquid.Heavieristheliquid,suction
liftisradical.

3.Thesuctionliftdecreasesasthetempoftheliquidincreases.

Fittingattachment:

Essentialfittings:
1.Strainer:Itismadeupofcastironandplacedatthelowerendofthesuctionpipeandmain

functionistokeepoutthesuspendedsolidinasump.
2.Footvalve:Itisnonreturnedvalve.Itplacedabovethestrainer&inthesuctionpipe.Its

mainfunctionistopreventwaterfromreturningthesump.Itisgenerallymadeupofcast
ironorbrass.

3.Main/Sluicevalve/Gatevalve:Itisplacedinthedeliverycolumnafterthepumpsoutfit.
Itsmainfunctionistoallowthewatertothedeliverysidewhensuctionpipeisfullof
water.
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4.Retainingvalve:Itisfilledabovethemainvalvetoholdthewaterinthedeliverycolumn,

whenthepumpstops.Itisalsoanonreturnedvalve.
5.Aircocks:aircocksareattachedtoallthevalvesusedinapump&ofeachjointing.
6.Bypassvalve:Itisplacedindeliverycolumn&shortcirculingboththemainvalves

retainingvalve.Itenablesthepumptobeprimedwithwaterdirectfromthedelivery
column.

Othersfittingincludes:
(a)Apressuregaugeondeliverysidetomeasurethedeliveryhead.
(b)Avacuumgaugeinsuctionsideforindicatingthesuctionhead.
(c)Ahydraulicbalancingdiscistocounteracttheendthrust.

Pressuregauge:Apressuregaugeisattachtothedeliverysideformeasurementofthehead
developedinthedeliverycolumn.
Vacuumgauge:Itmeasuresthepressureinsuctionsideofthepump.

Balancingtheendthrust:
Theaxialendthrustofapumpmustbebalancedtoensurethattheimpellerrevolvetrulyin
theirdesignedpositionwithinthestages.Inordertocounterbalancetheendthrusts
followingmethodareadopted.
(i)Insinglestagepumpsuseismadeofadoubleentrywhichissystematicandthusproduces

axialthrust.
(ii)Insingleentryimpellerisemployedathrustbearingisinstalledandreliefholesaremade

inthedeliverysideofimpeller.
(iii) Inatwostagepumpthethrustiseliminatedbyfacingtheimpellerback.]
(iv) Inmultistagepumpshydraulicbalancingdeviceisprovided.
(v)Inverticalpumpsthrustballbearing& ballandregularpivotsarefurnishedand

symmetricallyarrangementofimpellerisused.
Thevalvesandfittingsrequiredwithacentrifugalorturbinepumpsare:
1.Straineratthelowerendofsuctionpipetokeepoutplottingrubbish.
2.Afootvalveabovethestrainertopreventwaterretainingbackfromthepump&suction

pipeintoasump.
3.Amainvalvealsoknownasgetsvalveorswitchedvalveinthedeliverycolumn.
4.Aretainingvalveabovethemainvalvetoholdwaterinthedeliverycolumnifthesumps

stopwhenthemainvalveisopen.

Axialandthrust:
1.Theturbinepump,theareaoftheimpellerexposetowardssuctionsideislessthanthat

exposetowardsdeliveryside.Thisresultsanendthrustdevelopbythehighpressurefrom
theoutletsidetowardsinletsideofeachimpeller.

2.Theaxialendthrustaccumulatesbecausetheimpellersareinseries.Thereforetheshaft
rotatesoutinaxialendthrust.

Inordertocountertheaxialendthrustmethodsadoptedare:
i. Useofdoubleinletimpellers.
ii. Hydraulicbalancingdiscorfunctionalpadmaybeused.
iii. Impellermaybegroovedintwogroupsbacktobackwithinletopeningofthe

impellerinoppositedirection.Sothattheaxialthrustautomaticallybalanced.

Hydraulicbalancingdisc:
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1.Thehydraulicbalancingdiscisconnectedjustatthedeliveryside&iskeyedtothe
shaft.

2.Highpressurewatercomingfromthelastimpellerentersinasmallscaleorclearance
betweenthedisc.

3.Atthediscisfixedtotheshaftthepushingupthedisc.Forcestheshafttomove
existingtowardsdeliverysidebywhichthebalancingdisccounteracttheshiftingof
theshafttowardssuctionsidedisctonormalpressureofthewater.

4.Themovementofwaterfrom theclearancethediscandtheseedclosedup
automaticallywhenthethrustisbalanced.

MonoPump:
Applicabilitycondition:

1.Monopumpisgenerallyusedforsmallcapacity&lowheads.
2.Itisespeciallyusedinmuddywaterinadvancingdeepheadings.
3.Incoalwashers.
4.Theradialcrosssectioniscircular&eccentricintotheaxis.

Construction:
1.Itconsistsofasinglehelicalmotorwithinarubberstarterofdoubleinternaltulics.
2.Theradialcrosssectioniscircular&eccentrictotheaxis.
3.Therotorgiveneccentricmotionthroughthehollowstructureofthepump.
4.Suction&deliverybranchesarewithinthemainstructureofthepump.

Principleofoperation:
1.Themonopumphasascrewlikeaction.
2.Thestarterhashalfofthepitchofthatofrotor.
3.Withthestationerystarter&aconstantsealismaintainwhichadvanceforwardfrom

thesuctionsidetodeliveryside.
4.Theamountofliquidwithinthesealcontinuousmoveforwardduetopositive

displacementofpump.

Limitation:
1.Thespeedofrotationshouldwithin960rpm.To1450rpm.
2.Higherwillbethespeedgreaterwillbethevibration.
3.Theparticletobepumpedmustbesufficientlysmalltopassthroughtheseal.
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4.Thedeliverypipedia.shouldbesmallsothathighvelocitycanbeobtainedinmain

delivery.

Advantages:
1.Theactionispositive&displacementiscontinueactwithoutpulsations.
2.Selfprimingisaninbanalfeaturesincethesearenovalvestogiverisetosteam&

leakage.
3.Thepumpcanworkefficientlywithsuctionliftsofup7.5mts.
4.Thepumpscanreadilydillwithunitwithserialsdamagetothestarterormotor.
5.Itislight&portable&maintenanceischeap.

Disadvantages:
1.Availableheadsarelimitedbeinginregionof45m&90mforsingle&twostagemodel.
2.Ifthepumprunsdrythestarterwillimmediatelybedamaged.Thepumpmostbefirst

befellofwithwaterforlubricationpurposethepipes&connected.
3.Largesitesofsolidparticlespresentwaterofinternalintothehelicalspacemay

causeformingmotor&thestarter.

Boreholepump:
Apumpwhichisusedinaboreholeofacoupleofcmdiameteriscalledasboreholepump.Itis
nothingbutamultistageturbinepumphavingwithnonoverloadingcharacteristics.

Applicabilitycondition:
1.Indeepwellswiththe200mt.boreholepumpissuitable.
2.Itissuitablefordrivingandshaft.
3.Inwashersboreholepumpisused.
4.Boreholepumpisused,whereseverallogsofHPisrequired.
5.Inshortageofelectricalenergyboreholepumpisasuitableoption.

Construction:
Essentiallyitconsistof2parts,oneatthesurfaceandtheotherinsidetheborehole.
1.Themotorisplacedinthesurface&drivingthepumpthroughalongdrivingshaftand

lowerthepumpunitisplaced.
2.Inthetoppartthemotorisspindleconnectedthroughathrustbearingtotheshaft.
3.Thisalsocontainsfirstdischargebendofrisingmenwherethedrivingshaftintersthe

risingman.

Thelowerpartalongwithsuctionpipewithstrainerissuspendedfromtherisingmen
therisingcolumn.

 Therisingcolumnissupportedbyintermediateguidebearing.
 Impellersdiffusersofpumpareusuallybronze.
 Inthispumpastrainerisattachedattheendandthereisnofootvalve.
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3.9 Describeconstructionalfeaturesandworkingprinciple&useofrotorpump.(screw
pump)

Constructionalfeaturesofrotor(screw)pump:
Thistypeofpumpdiffersfromthereciprocatingandturbinepumpsinitsconstruction

andworkingprinciple.Itisaspecialtypeofelectricallydrivenvalveless,rotativepumpwhich
isinherentlyselfprimingwithalift(suctionhead)ofupto8mofwater.Itconsistsof
essentially.
1.Arubberstarterwhichhastheformofadoubleinternalhelixandisapushfitinthe

machinedcastironbarel.Thestartermaybeofnaturalorsyntheticrubberorofhypalon,
vitonorotherplasticmaterial.

2.Asinglehelicalrotorofspecialabrasionresistingornoncorrodingsteel(monelmetalor
stainlesssteel).

3.Suctionanddeliverybranches,rangingfrom19mmto75mmdiameter.
4.Hollowdrivingshaft,runninginballbearingandtransmittinganeccentricmotiontothe

rotorbyacouplingrodofhightensilesteel.
Thepumprequiresnofoundationandwillworkonanygradientandevenwhenplacedvertical.

Workingprincipleofrotor(screw)pump:
Itisaneccentricscrewpump.Theradialcrosssectionoftherotoriscircularandisatall
pointseccentrictotheaxis,thecentersofthesectionslyingalongahelixwhoseaxisforms
theaxisoftherotor.Thepitchofthestarteristwicethatoftherotorandthetwoengagein
suchafashionthattherotorsectiontravelsbackandforthacrossthestarterpassage.The
rotormaintainsaconstantsealacrossthestarter.Whilsttherotorrotatesinthestarter,
cavityformedbetweenthetwoprogressesfromsuctiontodeliverysideresultinginuniform
meteredflowofwater.Therotarymotioncreatesanexceptionallyhighsuctionwhich
exhaustsallairfromintakelineresultinginimmediateliftofwaterwithoutneedforpriming.

Waterwhichentersthesuctionbranchisthuscaughtupinthespacebetweentherotor
andstarterandisforcedthroughthepumpastherotorrevolves.Apositivepressureis
developedonthedeliverysideandtheremustbeafreepassageforthewaterbeforethe
pumpisstartedup.
Therotorpumpisnormallydirectdrivenbyathreephase.A.C.quirrelcageinductionmotor
runningat580,720,960or1450revs.perminute.Themotorisswitcheddirectontotheline.
Thepumpsareavailableassinglestagepumps(0.33to10H.P.ofmotor)ordoublestagepumps
(10to20H.P.ofmotor).

Usesofrotor(screw)pumps:
1.Thepumpmustneverberuninadrycondition,orthestarterwillbeimmediatelydamaged.

Thepumpmustfirstbefilledwithwaterforlubricationpurposesbeforethepipesare
connected.Thereafter,whenthepumpisstopped,sufficientliquidisnormallytrappedin
thepumptoprovidelubricationonstartingagain.

2.Whenthedeliveryheadexceedsabout30mahandcontrolledvalve,withapipeleadingback
tothesumpshouldbeprovidedbelowthenonreturnvalveinthedeliverypipeinorderto
relievethepressuredevelopedwhenthepumpstartsupagainstafulldeliverycolumn.

Coalplough:
Themachineisemployednoncyclelongwallfacewithapropfreefront.Aploughisamachine
whichismountedonarmouredchainconveyor&cutasliceof100mmto200mmfromthe
entireworkingheighttheseamduringitstravelsalongtheface.Thecutcoalisloadedonthe
conveyorbyarolewhichisbuiltinpartoftheplough&whichfollowsthecuttingteeth.The
seamthicknesssuitableforitsoperationisfrom0.6mtr.

Theploughconsistsof4ormoreteethtwonearlyverticalplanes,fixedtobaseplate
whichismountedonarmouredchainconveyoranddrivenbythemotorisusuallyisatthe
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haulageendofftheconveyorhavingchainpulltheploughupordowntheface&istreated
through115mmdiatubeattachedtotheconveyorallalongtheface.Thetwoendsofthechain
passesoverthetwosprocketoneateachendoftheconveyor&arefinallyactthethinof
coalduringtraveliseitherdirection.

Valvesrequiredforturbinepump:Inturbinepumpano.ofexternalcontrollingvalvesare
neededforconvenientoperation.Suchvalvesare:(i)Footvalveinsuctionpipe.(ii)Retaining
valveindeliverypipe.(iii)Mainvalveindeliverypipe.(iv)Bypassvalveforprimingpurpose.(v)
Watersealedregulatedvalve.

Totalheadofapump:Incaseofsuctionliftitisthesumofthesuctionliftanddischargehead
whichisinthecaseofpositivesuctionhead.Itisthedifferenceofthedischargeheadandthe
suctionhead.

Differentusesofcompressedairinmines:Miningisbasicallysituatedinaremoteplace
thereforeenergyrequiredfordrilling,blastingandtransportingisunconvinceddueto
electricenergy.Thereforeweusedcompressedairwhichconsistsofintokineticenergyasa
resultofwhichdifferentminingoperationscanbeconducted.Inminesdifferentmachineries
areboredoncompressedairlikejackhammer.Downtheholedrilldumperspowersupport
pushingrametc.

Radialvelocityofwater:Incentrifugalpumpwhenthe
impellersmovethewaterpouredinacasinghavetwo
velocity.One in tangential& other is radial.The
arrangementofspeedwhichimpellerthewaterinradial
directionisk/aradialvelocityofwater.

Whystrainerusedinpump:Itisfittedattheinletandendofthefunctionpiperangesto
segregateoutanysolidparticlesmixedwithwater.

Roadheader:theroadheaderisapieceofheavyexcavationequipmentthatutilizespecial
cuttingthatmountedontheendofaboomthatcanswingupondown,leftorright.

Surfaceminer:Surfaceminerareheadingmachinewhichcombiningtheoperationsofcutting
coalorsoftrockandloadingsimultaneouslyintominecars,shuttlecarsorconveyors
withouttheusualunproductivebreaksthatareinherentintheconvenientminingwhich
followsadefinitecycleofoperations.

Shovel:Ashovelisaequipmentwhichexcavatestherocksororebydiggingfromitsoperating
basetowardsanddumpiteitheronandumperorrailwaywagonoroverthespoildump.Itis
usedforremoveoverburden.

Pipejoint:Whenpumphavetodeliverwaterinlongdistancetheremaybebends&lengthening
ofthepipesthereforedifferentpipejointsaremadeduringmanufacturingorduringjointing.
Thedifferentpipejointsare:(i)Looseflangejoints.(ii)Uniconejoint.(iii)Spigot&faucal
joint.(iv)Expansionjoint.

Gatheringarmloader:Amechanicalforloadinglooserocksorcoalhasatractormounted
chassis&carriesachainconveyorwhosefrontendisdrillintoawageshapedblades.It
consistsof3principleunits:(i)Agatheringhead.(ii)Acentralcrawlermountedchassis.(iii)A
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rearboomorjib.

Boreholepump:Boreholepumpsaremultistageturbinepumpusedtodeliverwaterfrom
boreholeswellsorshaftsfromdepthsranginguptoasmuchas200mormore.Suchpumps
maybeoftwotypes.(i)shaftdrivenboreholepump.(ii)Submersiblepump.

Impeller:Impelleraremadeupofbronzeorcaststeelwhichwhenrotatearoundashaft
insidethecasingiscapableifconvertingthepowerenergyofwatertokineticenergysothat
itcandeliverincaseofcentrifugalorturbinepumpsmonelmetalscanbeuseforittocrack
itcorrosiveresistance.
Flanges:Flangesaremadeupofmildsteelsubjectedtoheavytoheavypressure.Flanges
makesthepipejointwaterprooforjointleakproof.Itisbasicallydownduringmanufacturing
time.

Mainunitofadumper:Themainunitare:(i)Thepowerengine-Theengineofanytrucks
systemshouldbeofhigherpower&lowerinweight.(ii)Thedrivesystem-Itisthesystem
whichsuppliespowerfromtheenginetothewheels.

Applicationofbucketwheelexcavator:(i)Itcanbeusedforselective&thenseammining.(ii)
Hard&toughwellfragmentedblastedrockwithnearbouldershavingconsistencyofuniform
ground&bankcondition.(iii)Forreclamationofland.

Applicationofshovel:ItcanbeusedinsteepminingremovalofOBinthecountermininginthe
hillyterrain.OBremovalinopenpitminingsystem,excavationintheface&loadingonto
trucks,removaloftopsoil,constructionofroadsandhaulroads.

Selectionofashovelisdonebyconsideringthefollowingfactors:(i)Requirementofduty
production.(ii)Types&qualityofthematerialtobeexcavated.(iii)Bucketfillfactor(larger
shoveldigbetterthanthesmallone).(iv)Swellfactor,workingcycletime.

Typesofpumpusedinmines:Therearevarioustypesofpumpscommonlyusedinminesare:(i)
Reciprocatingpump.(ii)Centrifugalorrotarytypepump(boreholepump,submersiblepump,
sinkingpump).(iii)Monopump.(iv)Megatorpump.(v)Airliftpump.

Rotorpump:Arotorpump(monopump)basicallyoperatedonsecuringaction.Itisbasicallya
singleeccentricscrewpump.Rotorpumpareveryefficientcomparetocentrifugalpump
wherehighfluctuationofdischargeofwaterisneated.

Centrifugalpump:Itconsistofvalvecasinginsideofwhichanimpellerisincorporated
mountainoverasteelshaft.Theendsofsteelshaftpassesthroughthecasing&staffing
boxesareprovidedtheretosealwater.

Sinkingpump:duringtheshaftsinkingprocessspeciallydesignedsinkingpumpsareemployed
ejecttopump,airlift,reciprocatingorturbinepumpmaybeemployedforthepurpose.

Capacityofshovel:duringthecalculationofcapacityofashovelthisfollowingpointsare
takenintoaccounting:(i)spottingtimeofdumper.(ii)Dumpingtime.(iii)Cycletimeofa
dumper.

Roadgrader:thisisamachineforlevelingtheroad,surfacebysmootheningouttheups&
downandforacuttingasidetheboulderontheroad.Itisalwayspneumatictyremounted
withanyrearwheeldrive&thefrontwheelaresmall.

Jackhammerdrill:Itisacompressedairoperateddrilltowhichairissuppliedfromexternal
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compressorsthroughhosepipesatpressureabout6kgf/cm2.Thedrillweights15to25kgf&
drillholesofdia.30mmto38mmupto2mdepth.

SDL:Sidedischargeloader.Itsbucketcapacity6m3.

Dozer:Abulldozerisoftenf\referredtosimplifyasadozer.Itisafactorwithapusher
bladesattachedtothefontportion.Adozercandig1.2mto1.5mbelowgroundinearthor
weatheredrock.

Scraper:Thismachineisdieseloperatedwithpneumatictyredwheelsandhasatthecentrea
bowlfittedwithacuttingbladeatbottom.Thebladeisreversible&canbereplacedwhen
blunt,itsbladecutsathinsliceofearthusuallybetween75mmand225mmthick30m.

Strainer:Astrainerissituatedatthelowerendofthesuctionpipe.itkeepsoutthefloating
rubbishfromthesuctionpipe.italsohelpsinmergingthesuctionpipeendbelowthewater
level.

Footvalve:Itisasinglebypassvalvesituatedjustabovethestrainertopreventthewater
toreformingbackfromthepumptowardsthesump.

Mainvalve/sluicevalve/gatevalve:Amainvalveisalsoknownasgatevalveorsluicevalve.
Itissituatedindeliverycolumnandallowthewatertopassthroughdeliverypipewhenthe
pupsemergessufficientwaterpressure.

Retainingvalve:Aretainingvalveisjustplacedabovethemainvalveinthedeliverycolumn.It
holdsthewaterinthedeliverycolumnofthepumpstopswhenthemainvalveisopen.

Bypassvalve:Thebypassvalvebypassingthemain&maintainingvalvetoenablethepumpto
beprimedwithwaterfromthedeliverycolumnbeforestartingoff.

Aircocks:Itisusedoneoneachstagetoreceivetheairfromthepumpwhenpriming&leakage.

Hydraulicbalancingdisc:Itisthedevicetocounteracttheendthrust.

Pressuregauge:Thepressuregaugeisprovidedinthedeliverycolumntoindicatethedelivery
headdevelopedbyapump.

Vacuumgauge:Avacuumgaugeisprovidedinthesuctionbraketoindicatethesuctionleaf.

Priming:Ifthepumpbarrelisfittedwithairthepumpcannotcreatesitsownvacuumwhenit
isstarted&itfactstodrawwater.Thedifficultiesmaybeovercomingbyfirstfillingthe
barrelwithwaterbyaprocessnamedaspriming.Centrifugalandturbinepumpmostalways
primingbeforestarting.

Waterhammer:Itisaviolentshockcausebyamovingcolumnofwaterwhenbeingsuddenly
broughttorest.Inreciprocatingpumpitisliableoccurwheneverthepistonreturnsintoa
halfemptycasing.Thecausesofwaterhammer.(i)Whenasuctionpipeistooshortorsmall.
(ii)Whenavalveiseffective.(iii)Whenthevalvesealisdefective.

Cavitation:Ifaramorpistonistoofastthewatercannotenterthecylinderquicklyso
formingavacuuminthebarrel.Inthenextstockthewaterovertakestheramasitis
throwingdownandsilverknockissetupthisphenomenonisknownascavitation.

Underwhatconditionweusedragline:Generallythedraglineareusedfordirecthandlingand
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rehandlingofOBmaterialduringovercostingsinceitischeapestmeansofOBremoval.Itis
alsousedtohandlingsoftandun-consolidatematerial,blastrockormineral,coal,topsoiletc.

Intrinsicallysafeapparatus:Intrinsicallysafeasappliedtoapparatusorassociatedcircuits
shalldenotethatanysparkingthatmayoccurinnormalworkingiscapableofcausing
explosionofinflammablegasorvapour.

Flameproofenclosure:Flameproofenclosuremeansanenclosureforelectricalmachinery
andapparatusthatwillwithstandwhenthecoversortheotheraccessdoorsareproperly
securedaninternalexplosioniftheinflammablegasorvapourwhichmayenterororiginate
insidetheenclosurewithoutsufferingdamage&withoutcommunicatingtheinternal
flammationtotheexternalinflammablegasorvapourinwhichitsdesignatedtobeused
throughanyjointsorotherstructuralopeningintheenclosure.

Axialthrust:Inmultistageturbinepump&centrifugalpumpanendthrustisdeveloped
duringtheoperationofthepumpwhichactsaxiallyupontherotorstowardsthesuctionend.
Thisisoccursaswaterunderpressureleaksintoaclearancespaceonbothsideofeach
impeller.Theendthrustaccumulatesinamultistageturbinepumpastheimpellersare
skilledkepttothetoonesameshaftinaseries.

Toe:Thelowersideoft\afaceofbenchalongitslengthisknownastoeline&thevarious
pointsonthislineisknownastoe.

Berm:Pilesofbrokenrockmaterial&constructedalongthecresttoimproveminesafetyis
calledtheberm.Itactsasaguardrailtopreventtrucks&otherinolinesfrombackingover
orrestbrokenrockboulderscontrolnoise.

Pumps:Theseareoneofthemostvitalequipmentfordewateringpurposebothinthesurface
andinundergroundminingsystem.

Pistonpump:Thesearesuitableonlyforpumpingfairlycleanwatertointermediateheightup
toabout90mtto120mt.thehavemeritofbeinglightcheap.

Boom:Itisalatticestructuralextensionpartofthedragline.Itismadeupoflightironteeth.

Teeth:Thesearesharpnailtolikestructurefittedwiththebucket.

Bucket:Itisamadeupofmildsteel.Ithangsfromtheboombymeansofcableitscapacity
variesaccordingtothesizeofboomofadragline.

Boomangle:Itisananglemadebytheboomwiththehorizontal.Itisgenerallyvariesfrom20°
-30°.

Workingheight:Itistheheightfromthepulleytothesurfaceatwhichthebucket,itlyingor
keptinrestposition.Itisdenotedbyd.

Digginglength:Itisthelengthuptowhichthedraglinecanefficiencyworkbelowthesurface.

Dragline:Adraglineisamachineusedforexcavatingearth,sandorsoftrockandconsist
essentiallyofarevolvingdeckalonglightboom,crawlerchainsandaspecialtypeofbucket
heldinpositionandcontrolledbycables.

Airexcavator:Itisamachinewhichexcavatestherockorearthandswingortransportit
withinnarrowlimitstoasadjacentplaceordumpsitontoareceptaclelikeadumper,railway,
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wagons.

Hauldistance:Itisthedistancecoveredbythemachinefromworkingfacetodumpingpoint.
Basicprincipleofelectriccoaldrill:Thedrillusedfordrillingholesincoal&similarsoftrock
iselectricallyoperated&isofrotarytype.Coaldrillisnotonlyusedforcaolbutotherrocks
incoalminesexpectveryhardgradesofstone.

Whybucketwheelexcavatorisnotusedinhardground:Thebucketwheelexcavatoris
suitableforsoftrockandgroundthereforeitcannotbeusedinstrongground.

Whydumpersarewidelyusedinmultiseamopencastmining:dumpersarewidelyusedinmulti
seamopencastminingfordumpingandquicktransportationofwastagematerial.

Mainfunctionofbypassvalve:Themainfunctionofbypassvalvetoenablethepumptobe
primedwarmwaterfromthedeliverycolumnbeforestartingup.

Volutecasing:Thecasingcoveringtheimpellerisdesignedinsuchamannerthatthekinetic
energyofwateratthedischarge&graduallyconvertedintopressureenergyandfinally
entersintodeliverypiperangeswithhighpressurebyalittlekineticenergy.

Shaft:Theshaftoverwhichtheimpelleraremountedisconnectedtothedrivingunit(motor).
Itismadeupofforgedsteel,stainlesssteel,monelmetaletc.

Bearing:Thebearinghousingarecarriedinrigidlyconstructedbrattices,bothball&roller
bearingareusedatbothdriveandnondriveend.

Stuffingbox:thestuffingboxisprovidedwithconventionpackedglandusinglubricated
cottonpackingmechanicalsealsarealsoprovidedtosealthewaterfromthevolutecasingis
kineticenergystuffingbox.

Rampump:Rampumparesuitablewhenthepumpingconditionaremoreadherousbecauseof
dirtywaterhighleadorcombined.

Turbinepump:Turbinepumpisaspecifictypeofcentrifugalpumpinwhichtherotating
impellerissurroundedbyaseriesofstationeryguidepassingordiffusingchannel.These
takesplaceof&servethesamepurposeasavolutecasingnamelythetransformationof
kineticenergytopressure.

Casing:Itisofcastironorcaststeelforhighheadsmadeinsuctionhead.Togetherbybolts
betweentheendcoverwhichformtherespectivelythesuctiondeliverycharge.

Cuttingheight:Itaparticularboomangle.Itisverticaldistancebetweenwheretheshovel
restandthetopmostpointofthebucketwheretheboomareattheirfullextendedposition.

Thedumpingradious:Ataparticularboomangleitisthehorizontalatdistancebetweenthe
verticalswingaxisofthemainbodyiftheshortandtheverticalcentrelineofthebacked
whentheboomareattheirfullextendedposition.

Thediggingradious:Itisaparticularboomangleitisthemaximumhorizontaldistance
betweenthetopofthebucket&verticalswingaxisoftheshovel.Athigherboomanglethe
diggingradiouswillbelower.

Bucketfillfactor:Itistheratiobetweentheactualvolumeofthematerialinsidethebucket
inthevolumeofthebucketwholemultipliedby100.Mathematically:
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Actualvolumeofmaterialinsidethebucket

Bucketfillfactor=-------------------------------------------------------------
---x100

Volumeofbucket
Capacity2.5to5m3.
Swellfactor:Itistheratioofweightperunitvolumeofsolidrockinthebenchtotheweight
perunitvolumeoflooserockmassafterblasting.

Bucketfactor:Wherethefillabilityisbecauseofslopeangleofthebench&alsodependsupon
thesizeofthebucket&itsdesign.Itisdeterminedbyfieldobservation&experience.

Swingfactor:Thestandardcycletimeofashovelisbasedonits90°swingforleadingthe
cycletimeofashovelwillincrease&decreaseofangleofswing.

Cycletime:Itisthetotaltimetakesbytheshoveltocompleteonefullcycleofoperation
startingfromthecrowdingoperationintotheface.Swingdumping&againcomebacktothe
faceforcrowdingoperation.

 Digging+loading+hoisting+dumping+swingbacktime.

Airlegdrill:wherecompressedairisthemotivepowerfordrills,airlegmaybe
advantageouslyusedtomountthecompressedairdrill.Anairlegdrillessentiallyalong
cylinderinwhichapistonisactuatedbycompressedaircontrolledvalvewhichisalsousedto
releasetheairpressuretolowertheposition.

Dumper:Theseareheavydutytruckswithacontainerbodyofsteelopenatthetopfor
receivingmaterialloadedmechanicallybydragline,shoveletc.Allthedumpersareso
arrangedtolifttheloadedbodyutilizinghydraulicpressure.

L.H.D.(LoadHaulDumps):LHDisaminingequipmentthatperformsloading,hoisting&dumping
aredischargingblockmaterial.Itcombinestheoperationofloadingmachines&ashuttlecar.

Shearerloader:Theshearerloadercutscoal&loadsitintoanarmouredfaceconveyoron
whichitismounted.Theshearerismountedonafixedplateprovidedwithbearingpadswhich
restontheA.F.C.

Electriccoaldrill:Thedrillusedfordrillingholesincoal&similarsoftrockiselectrically
operatedandisofrotarytypesuchdrillmanufacturedbyafewcompanieslikeNAMC.VOLTAS.

Shaftdrivenboreholespump:Inthesetypethepumpissuspendedatthebottomofthe
deliverypipeintheborehole&thedrivingmotorisatgroundlevel.Thepumpisbeingdrivenby
ashaftwhichpassesdownthecenterofthedeliverypipes.

Submersiblepump:Insubmersiblepumptheelectricmotor&thepumpfromonecompactunit.
Thesuctionpipeiseliminated,butastrainerisplacedbetweenthemotor&thepump.The
pumpselfconsistsofano.ofimpellermountedinashaftsupportedbybearing.

Pipe:Theseareessentialforconveyingfluidsassuchtheyareindispensabletomining
operation.Ex.Watersupply.Drainageaswellasforcarryingcompressedairrequiringfor
drillingetc.
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