
Explanation•Fig.I—The1—TheGyroscope;2—Carleaningoverincrossingmono-railbridge;3—Caroncurve;4—MrBrennanathome;s—Car5—Carbalancedafterstopping;6—Carbalanced,atrest;7—Thestabilityapparatus;B—A8—Aroomycarofthefuture;9—Themodel,withallparticulars;10—Apropheticdream.I^astmonthwedealtwiththeGyroscopegenerally,makingdemonstrationclearerwiththeaidofillustration.To-daywedealwiththetwoparticularapplicationsoftheprin-ciplenowbeforethepublic.ThesearetheapplicationofDr.OttoSchlicktomarineconstructions,andtheapplicationofMr.Brennan(oftorpedofame)tothesteadyingofrailwaytrafficcarriedonasinglerail.Thetwoapplicationsseem,sofarastheevidencewhichhasreachedthiscountryenablesustojudge,tohavebeenthoughtoutby|themrespectiveinventorsonseparatelinesquiteindependentlyofoneanother.Theannouncementofthefirstmentionedtotheworldprecededtheannouncementofthesecond,itistrue.Butthesecondwasinpreparationlongbeforeanythingwasknownofitspredecessorinpublicity.Mr.Brennansmainpatentwastakenoutin1903.Dr.Schlick's,whichwasdescribedbySirW.H.White,lateconstructortotheNavyinapaperreadbeforetheInstitutionofNavalArchitectslastMarch—"OntheGyroscopicEffectofFly-wheelsonBoardShips,"—consistsofawheelrevolvinghorizontallyinanairtightcaseofiron,asshownintheillustrationonthispage.Figure1showsalongitudinalsectionoftheSee-bar,anex-torpedoboatoftheGermanNavy,withthe"Gyroscopicsteadyingapparatus"mountedandinposition:Figure2isacrosssectionofthesame:Figure3isaverticalsectionoftheGryoscopeorfly-wheelandattachmentsinsidethecase:andFigure4isahorizon-talsectionofthesame.Theoutsidedia-meterofthewheelis1metre:weight11061b,peripheralvelocitypersecond274.8ft:numberofrevolutionsp.m.1600.Thefly-wheelisofforgedsteelinonepiece,andthecastironcasingcontainingthewheeliscarriedontwohorizontaltrunnions.Whenthevesselisatxestinanuprightpositionthespindleofthefly-wheelwillbevertical.Whenthevesselissetrolling,thespindleofthefly-wheelisfreetobecomeinclinedtotheverticalintheforeandaftdirection.Asrollingproceedsthegyroscopiceffectofthefly-wheelproduceslongitudinaloscillationsoftheapparatus."Theobservermaybestanding"remarksSirW.White,"uponthedeckthatmaintainsapracticallyhorizon-talpositionasthevesselperformsverticalheavingoscillations,butthegyroscopemeantimemaybeoscillatingviolentlytoandfrointhelongitudinalsenseandtheobserverwatchingitmayhavetheimpressionthatthevesselherselfismoving."Atsea,duringtheexperimentsthefly-wheelwassetinmotionwhilethecastingwaskeptfast.Underthatconditionthegyroscopehadnoeffect,andtheobservermeasuredtherollingoftheshipinthetroughofthesea.Thatdone,thecastingwassetfreeandthegyroscopicactioncomeintoplayatonce.Inthewordsoftheinventor,"Thewavesseemedtodisappearundertheship,andaswastobeexpected,sherosewithagentlemotionverticallyupwardsandsankagainjustasgentlyintothetroughofthesea,withoutevenspraycomingonboardtoanyextentworthmentioning."ThisSirW.Whiteconfirmedbystatingastheresultofhisobservationonboardthattheangleofrollingof30degreeswasreducedtoone,almostTHEMARVELLOUSGYROSCOPE.Julyi,1907.PROGRESS.TheBrennanMono-rail.Mr.Brennanemploystwogyroscopes,ortouseLordKelvin'swordgyrostats.Theseareineveryrespectsimilarexceptthattheyrotateinoppositedirections.Theyaresupportedoncarrierswhicharepivotedonparallelaxes.Thecarriersareconnectedbymeansoflinksorgearing,sothattherotationoftheonecarrierinonedirectioninsuresacorrespondingrotationoftheothercarrierintheoppositedirection.Theaxesofthegyrostatsarehorizontal,andareatrightanglestothelongitudinalaxisofthevehicle."Theessenceoftheinvention"wequotefromthereportofawriterfreshfromaninterviewwithMr.Brennan,afteratrialofthemodelcarinMr.Brennansgrounds,"istheintroductionofmeansbywhichanydisturbanceofequilibrium,orchangeofdirectionofthevehicle,automaticallycon-trolstheprecessionofthegyrostats,togetherwithanautomaticmeansofacceleratingorretainingsuchprecession.Thusthevehicleisrapidlybroughtbacktoamiddleornormalpositionofmaximumstability,andtheactionissocontrolledthatthereisnotendencyofanygyroscopiceffecttopersistandtherebytoproduceoscillationsofincreasingamplitude.Oneofeachpairofgyrostatsismmediatelyafterthecastingofthespinningwheelhadbeensetfree.HisverdictwasthatforvesselsoftheclassoftheSee-bartheuseofthegyroscopeisaprovedsuccess,thatwithallChannelpassengerboatsexposedtohighseasitwillbemostuseful,thatwithlargeoceanliners,gyroscopiceffect,nowbutlittlewantedowingtotheirsteadinesscaninallprobabilitybeverysimplyapplied,andthatforthemoremodernwarshipsinwhichthedesigninvolvesshortperiodsofoscillationandfrequentrolling,thesecuringofastablefiringplatformwillrequire"theinstallationoflargeandpower-fulgyroscopestosecvireadequateextinc-tion."IntheexperimentontheSee-baritwasprovedthatreductionofthespeedfrom1600revolutions,whichwasthenormalspeedmaintained,lessenedtheeffectontherolling;anditwasconcludedbytheexpertspresentthatwithwheelsofsmallerdiameterdrivenathigherspeedsmucheconomyinconstruct-ionanddrivingpowercouldbesecured.Asamatteroffactallagreedthattheonemetreofdiameterinstalledwastoomuch.Finally,itisSirW.White'sopinionthattheremustbeagreatdealofcarefulexperimentbeforetheapplicationtolargeshipsofthegyroscope.DR.SCHLICK'SGYROSCOPEINTHESEE-BAR.325


