
areaccomplishedfacts,whilstthesecondhasbeenproved,andonlytemporarilylaidasidebecauseoftheclaimsuponthetimeoftheinventorbywhatheconsidersmoreimportantinventions.InBradfordamachineisworkingwhichperformsthemarvellousweavingprocessbywhicharewovenartisticdesignsandportraitsbytheaidofphoto-graphy.TheaccompanyingillustrationshowsaportraitofMarkTwainreproducedinwovensilkfromaroughcrayondrawingunderSzczepanik'sprocess.DuringhisearlyyearsinhisnativevillageSzczepanikhadwatchedtheweaversintheirhomesworkingthehandlooms,andhesawwhatalongtediousprocessitwastoproduceanyornamentalpattern.Theweavingwaschieflyofplainmaterial,andwhenanyfiguringwasrequiredithadtobeinsertedbytheprocessknownasshaft-weaving.AtthistimehehadneverseenaJacquardloom,buthisthoughtsledhimtopracticallyre-inventJacquard'sprinciple,andhe"constructedaloomonexactlythesamelines.Forthisloomitwasnecessarytouseperforatedcards,andtheoldmethodwastopunchthembyhandfromdesignsmadeonsquaredpaper.EventothisdaythemachinesforperforatingcardsfortheJacquardloomareofthemostelementarydescription,andittakesdaystopunchadesign,asitmustbedoneholebyhole,theoperatorreadingoffthenumberofsquaresfromthedesign,anddroppingapunchwhenhegetstoaplacewhereaholeisrequired.Itisfarmoreslowandtediouseventhansettingprintingtype.HerrSzczepanikrevolutionisedthispartoftheprocessbytheinventionoftheelectriccard-cuttingmachine.Forthismachineadesignwasoriginallypreparedwith\arnishorpamtonazincplate,andthisplatewasplacedonthebedofthemachin•whichwasfedforwardbymeansofascrew.Theplatepassesunderasortofcombwithnumerousteethwhichpressonit.Everytoothofthecombisconnectedelectricallywithapunchinanotherpartofthemachine,andeachpunchisoperatedbyanelectricmagnet.Itcannowbereadilyunder-stoodbyanyonewithasmatteringofelectricalknowledge,thatwhentheteethofthecombareincontactwiththebaremetalacurrentpassesandthepunchisoperated,butwhentheteethofthecombpassoverthsvarnishedpartsofthemetalwherethedesigiexists,nopunchesareoperated,sothatitisasifthemachinewereen-OnElectricallyPropelledVehicles.TheWestinghousemagneticbrakeistheoutcomeoftheunequalledexperienceoftheWestinghouseCompany,inthemanufactureofbrakesofallkinds.Ithasbeendesignedtosuitallconditionsoftramwaytraffic,moreespeciallythosewhichexistincitystreets,whereitisabsolutelyessentialthatcarsshouldbecontrolledbyabrakeofthemostpowerfulandreliabledescription.Itisinstan-taneousinaction,anditspowercanbeeasilyregulatedbythedriverforordinarystoppingorslowingdown,aswellasfortheshorteststopsrequiredincaseofemergency.TheWestinghousemagneticbrakeis,therefore,acombinedserviceandemergencybrake.Beingsimultaneouslyatrack,wheel,andaxlebrake,itiscapableofexer-cisingthemaximumbrakingpowerwhichitisdesirabletoapplytoamovingcar.Evenwhen-incasesofextremeemergency-itbecomesnecess-arytoputthebrakefullonsuddenlywhilethecaristravellingathighspeed,theconsequentrapidretardationissmooth,andthereisanentireabsenceofthejerkingwhichcharacterisestheactionofemergencybrakesofothertypes.Theshortstopseffectedbyit,whilecausingnodiscomforttopassengers,allowthedriverstoruntheircarssafelythroughcongestedtrafficathigherspeeds,andwithminimumheadway.OntramwaysystemswherethecarsareequippedwiththeWestinghousemagneticbrake,higherspeedsthanordinaryhavebeensanctioned.Theeffectofhigherschedulespeedsisthatagivenservicecanbemaintainedwithfewercars,withresultinggreatereconomyinoperatingexpenses,andthismeansthatwithagivennumberofcarstheservicecanbeimproved,TheactionoftheWestinghousemagneticbrakeisquiteindependentofthecurrentontheline,andevenifthelatterbecutoffwhileacarisquicklyrunningdownasteepincline,thebrakemaybeappliedwithequalfacilityandeffectiveness;andWESTINGHOUSEMAGNETICBRAKEFORELECTRICTRAMCARS.Agreatmanymarvellousinventionshavebeenac-creditedtoHerrJanSzczepanikwhowasborninasmallvillageinGaliciasome32yearsago.Hisfirstinventionwasawonderfulprocess,bywhichone'sphotographmightbewoveninsilkalmostasquicklyasitisnowmadeonphotographicpaper.Thenextinventionwaswhatseemedanequallyincrediblemethodoftransmittingone'sportraitbytelegraphy,andfinallyitwasannouncedthathehadatlastsolvedthatproblem,whichithasbeenthedreamofeveryphotographertoaccomplish—photographyinnaturalcoloursatoneexposure.Apparentlylittlehasbeenheardofthedevelop-mentofSzczepanik'swonderfulnotions,andconsequently,itwillsurprisemanypeopletolearnthatthefirstandlastoftheseinventionsoneofthecharacteristicsofthebrakeisthatitisaspositiveinitsactionat2milesperhour,asat20milesperhour.Furthermore,itsapplicationrequiresnoskillonthepartofthemotorman.TheWestinghousemagneticbrakeconsistsof:-Atrackmagnetwithdetachablesoftsteeltrack-shoesfixedtoeachpole.Theshoesrunjustclearoftherails,andthemagnetisenergisedbycur-rentfromthecarmotorsactingasgenerators—brake-blocks,orwheel-shoesoftheordinarytype,actingonthewheels.Thereisasimplelinkmechanismconnectingthe'track-shoesandwheel-shoes.Bymeansofthisthedownwardpull,andconsequentdragontherailsofthemagnetisedtrack-shoes,istransmittedtothewheel-shoes,whichactupontheperipheriesofthewheelsin.theusualway.Theconstructionaldetailsofthebrakemaybe-betterunderstoodbyreferencetoillustration.Thetrackmagnetisahorse-shoewiththepole-piecesparallelwiththerails,thepolestakingtheformofrenewabletrack-shoes.Themagnetcoreishorizontal,andthecoilisenclosedinastrongwater-tightbrasssheath.Thewholeis-flexiblysuspendedbyhelicalsteelsprings-fromthetruckframe,thusallowingthetrack-shoestorideoverobstructions.Theordinaryclearancebetweentheshoesandtherailis|inch.Theelectricalconnectionsofthemagnetconsistofstronglyarmouredcablesinduplicate.Theentiremechanismisofthesimplestchar-acter,anddoesnotinanywayinterferewiththeoperationofthehandbrake.Asingletruckequipmentincludestheabovethreeelementsinduplicate,abogieordoubletruckcarbeingfittedwiththeequivalentoftwo-singletruckequipments.Thisbrakehasbeen,successfullyfittedtoeverytypeoftruckinuse.TheWellingtonandDunedintramcarsaretheonlyonesfittedwiththeWestinghousemagneticbrake,inadditiontotheordinaryratchet.Aucklandcarshaveapowerful,butslow-actingshoe-brake,operatedonbyaratchet,inadditiontotheordinaryratchetbrake;whileChristchurchcarsareequippedwithacompressedairbrake,alsoinadditiontotheratchet.Thestandbyforallelectricsystems,butwhichisseldomused,isthereversingofmotors,bywhichtheoperationofthecontrollercausesthemotorstogenerateinoppositiontooneanother,andsoretardthepro-gressof_thecar.fr1dowedwiththousandsofeyesandthousandsoffingers,everypartofthedesignbeingfaithfullyrendered.Theinventionoftheelectricalcard-cuttingmachinewasasplendidstepinadvancefortheweavingindustry,buttheinventorwasnotyetsatisfied.Hehadobtainedaknowledgeofphoto-graphyandprocesswork,andhesawthepossibilityofproducingthezincplatedesignsbyphotographicmeansinsteadofbyhandpaintingorlithograhpictransfer.Thisledhimatfirsttohavetheblackandwhitedesignsphotographedandprinteddirectfromthenegativebymeansofbichromatedfishglueontothezincplate.Thatwasagreatsavingoftime:butthecrowningpointofHerrSzczepanik'sworkresultedwhenheappliedthehalf-toneprocesstotheproductionofthedesigns,therebyenablinganyphotographorpicturetobecopiedwithoutthenecessityofcallingintheaidofadraughtsmantomakeadrawing.Itwouldtakeupmorespacethanwecanallowtodescribetheprocessinsuchdetailthatthevariousstepsmaybefollowed,butthoseofourreaderswhoarefamiliarwiththehalf-toneprocess,bywhichthemajorityoftheblocksinthisJournalareprepared,willquiteunderstanduswhenwesaythatHerrSzczepanikadoptsthehalf-toneprincipleofusingaruledscreenanddiaphragmsofvariousshapesprojectingontosensitivepaperorplatesanimageindotsorsquares.Heatthesametimeprojectstherulingwhichmakesthedesignlookasifithadbeendrawnonsquaredpaper.Thephotographiccameraaccordinglymapsoutthedesignintosquares,sothateventhosewhohavetheoldhand-cuttingmachinescanhaveadesignproducedmorequicklyandcheaplythanbytheaidofthedraughtsman,andwiththead-vantagethatanythingthatcanbephotographedwill,maboutfifteenminutes,beconvertedintoaweavingdesign,HerrSzczepanikobtainsvariedeffectsandshadeddesignsbytheuseofdifferentdiaphragmsandscreens,allresemblingverymuchthepracticeofhalf-tonephotography.WEAVINGDESIGNSbyPHOTOGRAPHYDecemberi,1905PROGRESS.
WESTINGHOUSEMAGNETICBRAKE.Althoughtheiruseisatpresentcomparativelylimited,vehiclespropelledbyelectricmotors,whoseenergyisderivedfromsecondarybatteries,havemuchintheirfavour.Notonlyhavetheygreateradvantagesinthewayofcleanliness,buttheyarealsosaferandeasiertomanipulatethangasolineorsteamcars.Theyare,moreover,less-liabletogetoutoforderfromordinarycauses,ifwellconstructedandwellcaredfor.Buttheypossessthegreatdisadvantagethatthestoragebatteriesmustbeperiodicallyrechargedfromsomeprimaryelectricalsource,andtheirsphereofefficientoperation,is,therefore,muchreduced.Owingtothescarcityofpower-chargingstations,itisusuallyimpracticabletomakearunofmorethanfortymilesatthemostfromthebaseofsupplies.Thisdeficiencycannotbecounteractedbycarryinganextrasetofbatteries,sincethesearesoimmenselyheavyasusuallyconstructed,as-togreatlycurtailthespeedandcarryingpowerofthevehicle.Itisalsoimpracticabletopropelavehiclebyabatteryofprimarycellscarriedwithinit,sinceabatteryofsufficientpowertopropelthevehiclewouldhavelittle,ifany,advan-tageinpointofenduranceoversecondarycells,andwhenonceexhaustedmustbeentirelyreplaced.Theplanofmountingonthevehicleadynamo,tobecontinuallyoperatedbyagasolineengine,hasbeenadoptedbyoneortwomanufacturers-ofelectricvehicles.Astoragebatteryisalsoincludedforthepurposeofequalisingtheloadbyabsorbingthecurrentnotrequiredforpropellingthemotor,whenthevehicleiscoastingdownhill,orwhenitisbroughttoastandstillwiththegaso-lineenginestillinoperation.Itcanthensupplytheextracurrentrequiredinascendingparticularlysteepgradesorcomingthroughunusuallyheavyroads.31


