
Occasionally drenchthecylinderswithparaffin;itwillfreethepistonringsandimprovethecom-pression.Thisisbestdonewhentheengineiswarm.Tolearntochangegearsproperlyistheambitionofallmotorists,andaverygoodwayofobtainingpracticeistoliftthebackaxlesothatthebackwheelsaresometwoinchesfromtheground.Thismustbedoneverycarefully,sothattheremaybenoriskofthecarjumpingdown;then,iftheengineisstartedandthrottleddownafairamountofpracticecanbeobtained.Acarshouldalwaysbekeptperfectlyclean,thebodyworkshouldalwaysbewashedbeforeitisputaway.Theengineshouldbecleanedexternallywithparaffinandastiffbrush.Theexhaustpipeshouldbelookedatifanyoverheatingoccuisthatcannotbelocated.Astonemayhavebeenthrownupandmadeadentandthiscausesbackpressure.AlwayskeepafairquantityofFrenchchalkbetweenthecoverandthetube;itactsasalubri-cantandsosavesfrictionandconsequentheatandwear.Iftoomuchchalkisuseditisliabletoformintohardlumpsonthecoverandtoin-creasefrictionthereby.Tocleanouttheradiatorsandpipesthoroughly,emptyoutthewater,andfillwithboilingwaterandalittlewashingsoda;tinswillbefoundtoremovescaleandgreaseititisleftinforafewhours.torsionalstressestowhichthetransmissionsystemissubjectedaregreaterforgivenspeedsofthecarthanwhenthesmallersprocketswereinuse,anditismorethanlikelythattroublewillresultunlessduecareistakentochangedownearlierthanformerly.Unlessamotoristuseshiscarinanessentiallyfatdistrict,heiswisetoretainthesprocketsoriginallyfittedbythemakers—JohnO.Crombie,inAutocar.Unlessthebrakesarewater-cooled,caremustbetakenthattheyareusedalternatelyonalonghill,otherwisetheyarelikelytofireandbecomeuselessBefoietryingtohtnewpistonnngsmakesuretheywillenterthecylmdeiGreatcaieshouldbetakenthatnogrease01oilbeallowedtogetonthetyresasitwillcausethelubbertoperishShouldthefronttyresshowabnoimalweai,thefrontwheelsshouldbelookedto,aspossiblytheyareoutofalignmentShorteningorlengthen-ingthetierodsmaybenecessaryThebestplacetostoicpetiolisinametaldrumundergiound,ittakesupnovaluablespace,andisquitesafefiomfire.By"Accumulator"UsefulHints.lbthesameasbefore.This,ofcourse,meansthatthepowerdevelopedandtransmittedtotheroadwheelsisthesameasinthefirstinstance,and,sincetherevolutionsoftheenginehavedecreased,themeanpressureonthepistonsmusthaveincreased,otherwisethepowerdevelopedwouldbeless.Thisincreaseinpressurewouldbeanaturalresult,owingtogreatercompressionatlowerenginespeeds.Andsoitfollowsthatthetwistingmomenttransmittedbythecrankshaftandgearstothedifferentialcaseandshaftisaugmented,althoughthepowertransmittedremainsthesameIftheproblemisapproachedfromtheotherendofthetransmissionsystem,itwillbeseenthatthepullonthechainsmpoundsweightisthesameaswhenthesmallersprocketsaremuse;andasthispullisactingonthedifferentialshaftatalongerradius(withthelargesprockets),thetwistingmomenttowhichtheshaftissubjectedmustbegreaterItmaybeurgedthatthecarwilltravelslowerinthesecondinstancewhenascendingtheincline,andtheenginespeedbereducedto7sorevolutions,whichmeansthatlesspowerwillbetransmitteduntilthedriverchangesdowntothefirstgear;butthetendencyunderthesecircumstancesisforthedrivertokeeptheignitionharduptoitsworkandobtainallthepoweroutoftheenginethathecanbeforechangingdownBut,inanycase,thefactremainsthattheactualWhyaChange-SpeedGearisNeeded.Itistruethatthismeanpressurecanbereducedbythrottling(attheexpenseofeconomy),andthatitissomewhatincreasedwhentheengineisrunningslowlywithaheavyloadandthethrottlefullopen;buttheusefulrangeofpressureiscer-tainlyfiftypercent,lessthaninthecaseofthesteamenginewithboilerpressureat200pounds.Forthisreason,itisessentialforthepetrolenginetomaintainacertainspeedinordertodevelopitsmaximumpower;andtoeffectthis,andatthesametimemakeitpossibleforthetractiveforcetobevaried,thechange-speedgearisintro-ducedbetweentheengineandthewheels.Toovercometheinertiaofthecarandaccelerateitsmotionfromrest,itisusual,andinmostcasesnecessary,tostartonthelowgear,andthisisbecausethemaximumavailabletractiveforceisrequired.Assoonasthevehicleisinmotion,andhasbeguntostorekineticenergy,alesstractiveforceissufficienttopropelthecarwithincreasingvelocity,andsotheothergearsarepassedthroughinsuccessionuntilthetopgearisreached.Butwhatevergearthecarisworkingon,theworkdonemunittimeorpowerdevelopedisthesame,providedtheenginerunsatapracticallyconstantnumberofrevolutionsperminuteandthethrottleremainsunaltered.TractiveForceAvailable.Themaximumtractiveforceavailableatthesurfaceofthedrivingtyresofa20h.p.four-cylindercarisabout14cwts.,whenonitslowestgear,assuming20asthelimitofpowertheengineiscapableofdeveloping.Onitstopgear,thisforcewouldmeasureabout4cwts.,butthefigure,ofcourse,dependsupontheratioofthegears.Thepracticeofstartingamulti-cylindercarfromrestwithafullload,onthetopgear,istotreattheenginewithlittleconsideration.Thetractiveforceavailablewouldonlybeone-sixthofthatavailableonthelowgear,asitwouldbenecessarytoruntheengineatfarbelowitsnormalspeedatthetimeoflettingintheclutch.Insumminguptheforegoingremarks,itmaybestatedthatthepetrolautomobile,liketherailroadlocomotive,variesitstractiveeffortfromamaximumwhenstartingwithfullloadandascendinginclines,toaminimumwhentravell-ingitsfastestonthelevel;but,unliketheloco-motive,thehorsepowerdevelopedbyitsengineremainspracticallyconstantundervaryingcon-ditionsofcarspeedandroadsurface.StrengthsofShaftsandAxles.Shaftsandaxlesusedmtheconstructionofpetrolcarsarenotdesignedentirelywithreferencetothehorsepowertheyhavetotransmit.Forinstance,thecrankshaftofa20hp.four-cylinderenginedoesnotrequiretobelargerdiameterthanthatofa10hp.two-cylinderengine,becausethemaximumtwistingmomenttowhichtheformershaftissubjectedisnogreaterthanthattransmittedbythe10h.p.shaft.Thetwistingmomenttowhichashaftissub-jectedandiscalledupontotransmitismeasuredbytheproductofthetangentialforceinpoundsweightandthedistanceininchesfromthecentreoftheshaftatwhichtheforceacts.Itisthere-foremeasuredininchpounds,andrepresentsworkdonewheninaction.Alittleconsiderationwillshowthatthe10h.p.shaftreceivestwoimpulsesduringtwore-volutions,whilethe20h.p.shaftreceivesfourimpulsesduringalikepenod;butthemeasureofeachimpulseinbothcasesmaybeapproximatelyequal,thedifferencebeingthatinthecaseofthe20h.p.shafttheimpulsesaremorefrequent.Thediscussionoftwistingmomentswithrefer-encetothetransmissiongearofautomobilessuggeststheconsiderationoftheeffectsofdifferentsizedsprocketsforchain-drivencars.EffectofChangingGearRatios.Itfrequentlyhappensthattheownerofapetrolcardesirestofitslightlylargersprocketstohisdifferentialshaft,asheisanxioustoincreasethespeedofthecaronallgears,or,atanyratetoreducetherevolutionsoftheengineforgivenspeedsofthevehicleitself.Whenthisalterationiseffected,itiswelltorememberthatthewholetransmissionsystemissubjected,underordinaryworkingconditions,togreatertwistingmomentsonallgears.Toillustratethisfactletussupposethatacaiiscapableofascendingalongincline(withfullloadofpassengers)onthesecondgear,andthattheengineisdevelopingmaximumpowerati,200revolutionsperminuteThesamecarisafterwardsfittedwithlargeisprockets,andonascendingthesameinclineunderexactlysimilaiconditionsitisfoundthattheenginespeedisieducedto900levolutionsperminute,andthatthespeedofthecaritselfpoundstothesquareinch,therangeofpressure,eveninamulti-cylinderpetrolengine,iscom-parativelylimited.Theuniversaljointofthecardanshaftshouldhaveaprotectionofsomesorttokeepitquitecleanandproperlylubricated.Agoodplanistocoveritwithagloveofpliantleatherofamplesize.Firstthoroughlywashthejointwithparaffin,thencoverthicklywithgrease,thenputthegloveon.Asuitableglovecanbemadebyahandychauffeuroranysaddler.Thebestwatertoputintankandradiatorisfilteredrain-water.Manycasesofoverheatingcanbetracedtothedepositofmineralmatterfromhardwater.Shouldagreasepiperequirecleaningout,thebestwayistopushastiffwiredownthepipe.Aftermakingapaththroughit,laythepipempetroltillallthegreaseisdissolved.Warmingitoveraflameeffectsthesamepurpose.Thetyrevalveshouldalwayshaveacapon,otherwisegritmaygetin,andthiswillbenearlycertaintocausealeakage.Ifacapislostwhenontheroad,apieceofragshouldbetiedoverthevalveandwellsecured.Totestavalveforaleak,turnthewheelsothatthevalveisatthetop,thenplacethevalveinaglassofwater.Shoulditbethoughtthattheback-wheeltyresarewearingtooquickly,thecausemaybeattri-butedtousingthebraketooharshly.Whenapproachingtraffic,oracorner,taketheclutchoutinplentyoftimeandapplybrakesgently.PROGRESS.Novemberi,1906,1530-HP4-CYLINDERCADILLACTOURINGC-VR,WITHTHEPREMIER(SIRJG.WARD)ANDPARTY.


