
identical;thejointshadbeenadjusteduptillthebackandfronthalvesofthecupweremcontactwitheachother,thuspartiallyencirclingtheball,whichwasalsoworn,when,ofcourse,nofurtheradjustmentwaspossible,andtheyshouldhavebeentakenoutandreplacedbynewonesatanearlierstage.Itisobviousthatinthiscasethehalvesofthecup,beingofgunmetal,wouldwearrapidly,andtosuchanextentastoallowtheballtocomeout,andthisispreciselywhathadoccurred,and,tomakemattersworse,thesidesoftheshellalsobulgedoutforthereasonalreadynoted.Fromtheforegoingitwillbeevidentthatforaballjointtobesatisfactoryitshouldbeconstructedrathermoreheavilythanisgen-erallythecase,andIhavefoundthefollowingpropoitionssuccessfulinpractice:Thethick-nessoftheshellshouldnotbelessthanoneeighththediameteroftheball,andtheclear-ancebet.veentheballandtheinsideoftheshellshouldnotexceedl-32ndinforballsoflin.mdiameter,andcorrespondinglylessforsmallersizes,whilstitisadvisable,andisnowageneralpractice,tomakethehalvesofthecupofsomehardmaterial,casehardenedsteelforpreference..Thedepth(inside)ofthecapnutvariesconsiderably,butasuitablepropor-tionisthree-fifthsthediameteroftheball.Apartfromallotherconsiderations,however,thedifficultiesattendingthelubricationofthistypeofjointareserious,andIhaveyettofindaballjointwhichisentirelysatisfactoryinthisrespect.Italsoconsistsinthemethodofapplyingthisdevicetoalternatorscoupledinparalleltomultipolaimachines,andtopolyphasemachines.Accordingtooneformthereisprovidedforexampleinthepolepieceofadynamooralternatoraring,preferablyoflaminatediron,concentricwiththearmature.InsuchananangementtheE.M.F.derivedfromthearmaturewillbethatfromthelinesofforcecrossingthering.Thisringiswoundwithawindingthioughwhichanalternatingcurrentispassed,wheifbytheleakageduetotherine,isreduced,andthusmoielinesofforcewillpassthioughthearmature,andthevoltagewillbeincreasedandcompensationforarmaturereactionthuseffected.Insteadofaddingasinglering,aseriesofsuchringsconnectedtotwoormoreofthepolepiecesmaybeemployed,oronlypartofaringmaybeused,themainmagnetsactingastheremainder.Thewindingsontheringorlingsmaybeinanumberofsectionssuitedtothenumberofphasesofthealternatingcurrent.Itisnotnecessarythattheringsentirelysurioundthearmature,buttheymayformorbeattachedtoprojectionsfromthepolepieces,orinansotherway,providedthattheyactasaleakagepath,carryingacertainproportionofthefluxwhichdoesnotpassthroughthearmature.Oneformofthisiswellknown,inwhichthepolepiecesareprovidedwithprojections,be-tweenwhichtheleakagepathissituated,carry-ingawindingtowhichanalternatingcurrentisapplied.Theringsmaybeprovidedwithanairgap,whichmayfurtherbevaried,andthuseffectanadjustmenttomeetdifferentworkingconditions.Inanalternatoreithertheexcitermagnetsorthemainmagnetsorbothra&ybeprovidedwitharingorrings,andthemaincurrentoraportionofthesame,whichmayormaynotbetransformed,passedroundthem.Astheloadrises,therefore,themagneticre-sistanceoftheseringsisincreased,wherebymorelinesofforcearedriventhroughthearmatuie,andthusevenwithalow-powerfac-torthevoltagecanbemaintainedorevenin-creasedautomatically.Eitherthemainmag-netsortheexcitermagnetsmaybeprovidedwiththisdevice,butthelatterispreferred,astheinductivelossofvoltageintheleakagepathwindingissmaller.Inthecaseofseveralalternatorsrunninginparallel,equalisingwires—similartothoseknowninconjunctionwithcompounddynamoelectricmachines—maybeprovidedtoconnectthevariousslipringsofthealternatorsonthevariousleakagepaths;ortheleakagepathsofthevariousmachinesmaybeexcitedeitherwithorwithoutsubdivisionortransformationbythesumofthecurrentsofthecoupledmachines,thatistosay,theleakagepathmaybeinsertedinthemainleadsawayfromthepowerstationorinatransformercircuitcon-nectedtothesame.Inthislattercaseequalis-ingwnesmaybeappliedtothetransformedcircuits.Itwillbeobviousthattheuseofaleakagepathcomposedofaringorpartofaringisnotessential,asanysuitablebarofironjoranyothermoreorless"magnetic"materialconnectingthepolepiecesmaybeused.December1,1908PROGRESSIndynamoelectricmachinery(bothcon-tinuousandalternating)ithasbeenfoundthatonaccountofarmaturereactionandohmiclosstheexcitationhastobeincreasedastheex-ternalloadisincreased.Thisisusuallydonebycompoundwinding,orbyalterationofthefieldrheostat.Further,ithasbeenfoundthatwhenironformingpartofamagneticcircuitissubjectedtoanalternatingfluxsuperimposedonacon-tinuousflux,thelatterisreduced,thatis,themagneticresistanceisapparentlyin-cieased.Accordingtothefollowingmethodofregula-tiontherearepiovidedmeansfortheregula-tionofdynamoelectricmachinery,utilisingthelatterprinciplemanewmannerThemethodofregulationconsistsintheuseofaleakagepathprovidedbetweenthepolesofamagnet,whichpathcanbesub-jectedtoanalternatingmagnetomotive,wherebytheamountofleakagecanberegu-latedatwillbyvaryingthecurrentproducingsuchalternatingforce.1haverepeatedlyonexaminingcarsinforrepairbeenabletoliftofftheconnectinglinkafterlenovingtheleathergreasebags,andonone01twooccasionsthelinkhasactuallydroppedoff,andtherestofthecarhasbeenmmuchtheoamecondition.Ialsoknowin-stanceswherethenuthasjumpedthethreadsontheshell,withdisastrousresults.Anex-ampleofthiscameundermynotice,thedis-tortedconditionofthescrewthreadsbeingclearlyseen,andtoanobservanteyethecausewasatonceapparentonafurtherglanceThejointbecamedetachedwhenthecarwascoastingdownalonghill.Thisinvolvedseriousinjuriestoallinthecar.Itwascvi'dentthatwhoeverhadputthisjointuphadfoigottentoinsertthelynchpinorithaddroppedout,whichisnotatalllikely;but,notwithstandingthis,thenutwasharduptoitswork—aratherremarkablethingwhenonetakesintoconsiderationthevibrationitwouldhavetoendure.Thecarhadpreviouslygiventroublewiththesteeringgear,andineachcasethecausewasTheParsons&LawMethodofRegulatingDynamoElectricMachinery(SpeciallyContributedbytheHon.Chas.A.Parsons.)DeForest,ofwirelessfame,hasgrownholdwithsuccess.Havingmadethere-cordintheChinaSea,duringtheJapanesewar,intheinstallationsetupbytheTimesinthesteamersofamouslycommandedbyCaptainColquhoun,arecordsubscribedtobytheRussianandJapaneseadmirals,whohintedthatspiesarealwayshung,andbytheBritishadmiral,whofearedhecouldnotdoanythingtohelphisfellowcountry-manincaseofmisadventure,thisinventorhasnowtakentotelephonywithoutwires,andispromisingtheworldtobringtheoperahousetoeveryman'sprivateresi-dence,foraninitialcostof£3forapoleonhisroof,andanexpenseoffourshil-lingsamonthduringtheoperaseason.Forthisbagatellethecustomerwillhearanyoperathatmaybeintherepertoryofanycompany.Insteadofrepairingat9a.m.tothefrontoftheoperahouseinthehope(oftenvain)ofgettingaplacenearthedoor,whichistoopenintenhours'time,hewaitscalmlytillhehasdigestedhisdinner,turnsonthereceiver,andhearsthewholethingfrombeginningtoend.Nobadair,noboredom;noneed,therefore,togooutforrefreshmentortowishheweredeaduntiltheendofthestick'sinterminablesong,whichisbegin-ningtobeoutoftune.Justlaydownthereceiver,andthereyouare—immediatere-lief!Cheapness,comfort,andtheartisticparadise!Thisis,however,intheregionofpro-mise;trulymarvellous,butstillonlypro-missory.TheelectriciansoftheFrenchArmyhavebeendoingthingsjustasmar-vellous.Evenmoreso.Theyhaveestab-lishedeasycommunicationbetweenParisandDieppe,theytalkcomfortablywiththestationatPointedeRaz,ontheBayofBiscay(Finisterre),andtheyareabouttoastonishtheweaknervesatTangier,ofmurderousArabs,over-zealousGermanconsuls,andForeignLegiondeserters,Sul-tansandpreachersofHolyWars.TheItalians,ontheirside,takesecondplacetonone.TheyhavetheProfessorMajorana,andtheyareproudoftheircom-patriotinthedecisivedemonstrativewaythattheLatinsshowtheirprideintheirown.TheyhavegonebacktothehistoryofancientRomefortheirwarrant.Itiswritten,theysay,ofold—nodoubtinoneoftheSybillinebooksdestroyedafterthefirstrefusalsofNumaPompilius,tolistentotheravingsoftheSybil—thattwosonsofItalyshallbethefirsttowriteandtalkacrossspacebymeansinvisible,bothofwhosenamesshallbeofthesamelettersallbutone.OfcoursetheseareMarconiandMajorana,whichareverymuchnearertogetherthananythingthatevercameoutofGrimm'slawinthematterofphilology;sowhatmorecanyouwant?ThisSignorhasbeenworkingforfiveyearsbymeansofahydraulicmicrophone,andhasdonewonderfully,theItaliannationdeclares,WirelessTelephony.ELECTRICITY.WirelessTelephony,DynamoElectricMachinery.thoughhehasnotgonemorethanthreemilesacrossspacewithhisinvisiblypro-ducedtalk.Butwhatismeredistance?And,besides,wasnottheSignorMajoranatalkingwithoutwiresfiveyearsago,beforethatspuriousbatchofpretendersandimi-tatorsgottheirunholyearsintouchwiththeBayofBiscayandtheMediterranean,whichtheyhavethecharacteristicimpu-dencetocallaFrenchlake?Moreover,iftheItalianGovernmenthadonlybeenasprodigalofthenationalfundsasthesereckless,boastingFrenchmen,thereisnosayinghowfartheSignorwouldnothavebeensendinghisfarmoremelodiousvoiceinthisyearofgrace.Butwhatwouldyou?Atallevents,theSignorwasthefirstinthefield,ifnotquitethefarthestout.WhichshowsthecorrectnessoftheoldSybil,whodidsomuchforthebestKingtheRomanseverhad.Again,hasnottheSignorsaidthathisinstrumentsareverymuchbetteradaptedforlongdis-tancesthanthoseofDeForest,whohaskeptaheadoftheseGallicboastersatanyrate?HeadmitsthattheDeForestmechanismissimilar,buthisisthebetterforallthat,beingbetteradaptedtogreatthings.Hisinstruments,weknowatthesametimeofourownknowledge,culledfromtheItalianpress,whichis,aseveryoneisawarewhoisawareofany-thing,thebestintheworld,areinuseintheItalianfleet,theofficersofwhichareabletocommunicatewitheachotherquiteasreadily,asaretheAmericans,whorelyfortheirfleetcommunicationsontheDeForest,andtheEnglish,who,togivethemtheirdue.havesomemeritsoftheirown,relyonMarconi.65


