
PROGRESSDecember1,1908374¥JI*Boilersand10CCt1...RadiatorsFORWARMINGALLKINDSOFBUILDINGSEconomy#^|p*"IDEAL"HeatingApplianceswereawardedtheGrandPrixatPansin1900,andagainatSt.Louisin1904.TheseweretheonlyprizesawardedtoanyManufacturerofHeatingGoods.Architectsandothersare,therefore,confidentlyassuredthatinspecifying"IDEAL"HeatingGoodstheywillgetIdealServiceandtheutmostsatisfactionastoresults,atthesmallestrunningcost.Over40»Ideal"HeatingInstallationssuppliedmNewZealandtodate.*war-^srJENKINS<&MACKrEyzTAY™WELLINGTONRITCHIE&CO.SanitaryPlumbersGasfitters,Etc.HeretaungaStreet,HASTINGSWindmillsandHydraulicRamsaSpeciality.HotandColdWaterFitters.AcetyleneGasPlantsinstalledinanypartoftheCountryCOMEANDSEEOURNEWPATENTTANKFITTER.CANBEFITTEDTOANYTANK.ABSOLUTELYGUARANTEEDTOPURIFY——THEWATER———RITCHIE&CO.THECOUNTYGARAGE]Messrs.P.W.Sampson(SbCo.MotopCarandCycleEngineersDesiretodrawtheattentionofLOCALandTOURINGMOTORISTStotheexceptionalfacilitiesofferingatTHECOUNTYGARAGE/FortheQUICKEXECUTIONofallREPAIRS.OnlycompetentmenemployedIInadditiontotheEepairingDepartment,Messrs.SampsonalwaysholdGOODSTOCKSOFACCESSORIES-MotorSpirit,Benzine,Lubri-catingOils,Grease,etc.—andarepreparedtohireoutCarsofLatestModelIbythehour,day,week,ormonth.AtWaipukurau--H.B.



PROGRESSDecember1,190838WindmillExpertsPainting,PaperhangingSignwriting,andGlassEmbossingCansatisfyyourwantsintheabovelines.Heemploysastaffofwork-menskilledinallbranchesoftheTradeB.ButtonCHRISTCHURCHPAPERHANGINGWAREHOUSE:210CashelStreetmsoss^^a^^^RIDER-ERICSSONSOLEAGENTSfortheHotAirEnginesandPumpsRIDER-ERICSSON"SAMSON"WINDMILLSLeQuesne&CowanHASTINGSTheCrownIronworksCo.Manchester&GloucesterSts.,ChristchurchCornerHeatingLightingElectricandGeneralEngineersTheMephanFergusonSpiralSteelPipeCo.,WanganuiKeenansNon-conductingCom-positionforBoilers,SteamPipes,Etc.,Etc.Pierce,ButlerandPierce:HeatingAppliancesManufacturingandImportingAgentsSoleProprietors:W.J.LECRENandJ.B.LAURENSONWELLINGTONTELEPHONE2807LowerAdelaideRoad|SpecialistsintheerectionofGasandOilEngines,PrintingPresses,Etc.GearCuttingandGeneralEngineeringGaby,French&CorrickMechanicalEngineers;mmBSBSBSBSBSBsaELECTRICALkMOTORENGINEERINGWORKS,KAMI.GISBORNETELEPHONESOOIAMPREPAREDtosupplyanderectElectricLightInstallations,usingGas,Oil,Steam,orWaterPower.EstimatesonApplication.MOTORCARSandOILENGINESOverhauledandRepaired.AccumulatorsCharged,andallrequisitesinStock.TELEPHONESinStock,andRepairsatshortestnotice.Privatelineserected.MICROPHONES,Switches,PlugBoard,andallBatteryMaterialinStock.MEDICALBATTERIESofalldescriptionsmadeandrepaired.ACCUMULATORS,WetandDryBatteries,Elec-tricBells,BellIndicators,Wires,Etc,Etc.G.F.PREDDYandGeneralPlumbersandGasfittersJ.H.<&W.E,SUCKLINGEngineers81MotorSpecialists_,-.....„,MakersoftheGasEngineMotorCycleohEngineWorkSucklingPatent—ILaunchWorkTzrr°=-MZTrPatToTdelmCarburettermASPECIALITY&\\&ll\£\l[QSManchesterStreet,Christchurch(OPPOSITECITYCOUNCILYARDS)NewZealandPortlandCementCo.Ltd.HIGHESTGRADEPORTLANDCEMENTANDHYDRAULICLIMEV^T~7pkT^V.SuppliedtoPublicWorksDepartment,S'SIFElectricTramways,WaihiGoldMine,XC^^^N%G>\.HarbourBoard,Ferro-ConcreteCo.Etc.mcjg,*\̂SendforTestimonialsIjrfPßCtJ^tfP^tKAskfoii"CrownBrand»mf*CQ^»«wCw«3h6^lAucklandOffice:\^i19SHORTLANDST.V?Telephone2497\vfe*Q*XWellingtonAgents:\WIMvAV^Messrs.RILEY&HOLMESSOMETHINGNEWTheNo.2Natura(SLOPINGTOP)HealthVV.t.BasinRecommendedbyLeadingSanitaryAuthoritiesArchitectswillbeadvisingtheirClientsTOTHELATESTANDBESTbyspecifyingtheabove.ManufacturedbyTWYFORD'S,LimitedCliffeValePotteries,HANLEY-ENGLAND.



December1,1908PROGRESS39ThePICKERINGGOVERNORForStationaryandPortableSteamEnginesPICKERINGGOVERNORSarethestandard.Theirworld-wideuseisduetotheiracknowledgedsuperiority.PICKERINGGOVERNORSaresoconstructedthatame-chanicalmovementisobtainedwithoutajoint.Forextremesensitiveness,simplicity,anddurabilityofconstruction,economyoffuel,thePICKERINGcannotbeexcelled.Fittedwithautomaticsafetystopspeedadjusterandsteammetalvalvesandseats.FULLESTPARTICULARSONAPPLICATIONPhillips'PressedSteelSplitPulleys-EmeryClothNettlefold'sScrews-StocksandDiesDixon'sGraphite-CottonWaste-PackingAndallEngineers'RequirementsStockedA.&T.BURTLtd.CourtenayPlace,WellingtonAndatDunedin,Christchurch,Auckland,Invercargill,andPortChalmersEDWARDCOLLIEFurniture.Manufacturer41RIDDIFORDST.,NEWTOWNOURFURNITUREisnotedforitsquaintness,durability,artisticdesigns,and,bestofall,itscheapness.WhypayhighpricesforARTFURNITUREwhenwecansupplysameforlessthanordinaryprices.iNUDFrTiON/?"—y\TELEPHONE\u25a0NSPECT.ON(CEDWARDCOLLIEJJ1634INVITEDyC-VlOOT[PURITY&QUALITYOFMATERIALAREESSENTIALTOGOODWORKWeaimatthisinourManufactures,andyoumayfinditintheGoodswemake,viz.Engineers'andPlumbers1BrassworkBrewers'andCreameryVatsCopperCylindersandWashingBoilersPumps,Etc.Etc.SamuelDcmks&SonBrassfounders81Coppersmiths10BRANDONSTREET--WELLINGTONREORUNABOUTMOTORCARREO———iitisaWonder!KingofHillClimbers!*^"^^SPmCen4QCCompletewith_.„_,\u0084™:,-:,rrUASJfc^lO«3Hood,Etc.,Etc.C1C1r^st-:-:"'£ilß^"WHYPAYMORE?k£^^^i^^^/!ff^M:^r^'-_FirstShipmentSold.OrderatOnceSendyourorderdirectafteryouhay«hadagoodtrialandfounditjustwhatyouwantSuitsallClassesTimeandMoneySavedCarriedfourpeople642milesatcostof13s.inReliabilityTrial.WonFIRSTPRIZEinChristchurchforCardrivenbyAmateurDriversinReliabilityTest.IselldirectfromFactory,thussavingMiddleProfits.CableonreceiptoforderNoteAgcnfsf*\-J/VT^T^l*I"*<*SYN5PANAMAST.Address:Cl.W.Ul1CrKOUIIWELLINGTON



December1,1908PROGRESS40No.6,EBORST.(offTorySt.)WELLINGTONManufacturerofeverydescriptionofWire=Work.TELEPHONE2306HENRYG.GOOD,Wire-workerNURSERYGUARDSANDFIREGUARDSMADETOORDERSOUTHWORTH&PETERSShopandOfficeFittersaMANUFACTURERSOF«AIR-TIGHTANDDUST-PROOFSHOWCASES"159,SalisburyStreet--CHRISTGHURGHWriteusforFreeEstimatesTelephone1819TheChristchurchGarage174GloucesterStreetHENRYJ.RANGER-Proprietor'Phone2215AttendanceDayandNightFAINTESTGARAGElININ.^.Turntable-ElectricLight-Lockers-Ladies'andQent.'sLavatories-EveryConvenienceAgentfortheAll-BritishVtllcanCarAbsolutelyQuietRunning.SimplySplendidandSplendidlySimpleNORMANHEATH®»CO.HarrisStreet,-WELLINGTONI~~1I~1IWellingtonCityCouncilLtUMcEwen&Carter,J.HoggandWanganuiBoroughCouncil'j||SSScImSmII^&pV^kH\^-.'̂-'^^^^\u25a0'fOpunakeSawtnillingCompany,RangitikeiCountyCouncil'j-F,^,,^^Mji^^giHBßß^B|EEiMß^^^BWRITEFORCOPIESOFSTRARERSTEAMWAGONWecanShowanImmenseSavingoverHorseTraction.Strakcr-SquirePetrolVehiclesaSpecialityCanterburyAgents:Our1908ModelisThoroughlyUp-to-OtagoAgent:MERVYNW.STEVENSON&CO.Date,beingSpeciallybuiltforNewKBITHRAiVISAV124ManchesterSt.,CHRISTCHURCHZealandConditions19VogelStreet,DUNEDIN>^^vOTI^^WTwentyYears'Reputation=y^V^'M'yivX==a—=IMS?WW^\BRAND+BRANDq//§•JHL.Ca\\============^1113TRADEMARK-™)l•3I\SSW^MANUFACTUREDBYJWilson'sPortlandCementIN^^^^«»-rce(>^Co.Ltd.AUCKLANDESTABLISHED1885-T.RENATAHASTINGS,H.B.HavetheLATESTMODELSOHCARSonHire,DayorIVignt,foranyDistance4



December1,1908PROGRESS41ToARCHITECTSANDBUILDERSH.LESLIEFRIEND104VictoriaArcade184GloucesterStreetS?(H.WAYMOUTHManager)AUCKLANDT.CHRISTCHURCHN.8.-WearepreparedtocarryoutourClient'sOwnDesignsforStencilledFriezesandCurtains,tosuitspecialstylesofDecoration.EmdecaEnamelledZincHalfthePriceofTilesNcCabeBall-BearingDoorHangersForSlidingDoors,FoldingDoors,BarnDoors,ElevatorGates,Etc.LOCkFurniture(EnglishandAmerican)CalifornianRedwoodShinglesUnderwriter'sFireExtinguishersAsSuppliedtotheGovernmentofN.Z.AUCKLANDBRANCHONLYLiberty'sFurniture&FurnishingFabricsLibertySilks,Damasks,CretonnesLinens,Etc.,Etc.CasementCurtains(Hand-stcnciiicd)CurtainsandPortieres(Hand-stcnciiicd)"NewArt"Friezes(Hand-stcnciiicd)LARGESTOCKSALWAYSKEPTONHANDNOWAITINGFORGOODSTOLANDmm



December1,1908PROGRESS427T|[TTjREADYROOFINGUjZ*ForFlatRoofsrfan—J©IJJJTheParaffinePaintCo.SanFranciscoSamplesandPricesfrontsEstablished1884J.BURNS&CO.,Ltd.,AucklandPRIEST&HOLDGATE,S.CanterburyH.WILLIAMS&SONS,NapierG.L.DENNISTON,DunedinJAMESW.JACK,WellingtonTHOMSON,BRIDGER&CO.,E.REECE&SONS,ChristchurchInvercargillESTIMATESFURNISHED60&62DURHAMSTREET,CHRISTCHURCHShopFittings,Counters,ShowCases,Etc.madetoanydesignSawing,Planing,Bandsawing,andShapingfortheTradeBuilders'JoinerandMantelpieceManufacturerA.O.WOODSOFFICEANDSHOPFITTINGSTERMSMODERATE.ECCLESIASTICORDOMESTICSTAINEDGLASSWINDOWSFullorRestrainediffPillrßMiHiWiwwßwColouringsTheaboveisareproductionofaMemorialWindowexecutedbyusforCongregationalChurch,Dunedm.SENDFORCOLOUREDDRAWINGSANDESTIMATESSMITH&SMITH,LTD.WELLINGTON,DUNEDIN,CHRISTCHURCHStainedGlassMemorialWindowsandArtisticModernLeadlights/\URWORKexhibitedattheChristchurchIj*JiflJl^InternationalExhibitionsofarsurpassed\u25a0hsbifllriwI^lP^srithatofallotherexhibitorsthatwewereffi^§|P*|i-'l^lpt^'lONLYGOLDMEDALIn"!~~~StainedGlassWindows&Leadlightsi^^11^andtheonlySpecialAwardforourcomplete\u25a0JSSl"<^~~\|ffi\u25a0'~-exhibitincludingStainedGlassWindowsandm&ITheabovestatementisabsolutefactandmHSss^MhSMhblcanbeprovednotwithstandinganystatementB^Sf^^^Bl^^^^Btothecontrarymadebyunscrupulouscom-M^^SH^^^^B<S^S£^«)«OriginalDesignforLeadlightCasementDoorCorrectColouring,Design,andWorkmanshiphavemadeourreputationtheenvyofallothers.Allenquirieshaveourpersonalattention.BRADLEYBROS.DesignersandCraftsmeninStainedGlassandLeadlightWindows...252ColomboStreet,CHRISTCHURCH



ToourAdvertisers.Inourmotorsectionto-daywedrawat-tentionespeciallytothenewdepartureinEnglandwherebythemotorinterestitselfhasundertakentoputitshouseinorder.EminentlyBritishisthis.YourBritondoesnotwaitforthepoliceorfortheLegislaturetohurryup.Hejust"stopstheracket"ifhethinksitwrong.Nowthereisnodoubtthattheracketinthiscaseiswrong,forsomemotorists,bittenwiththemaniawhichisthecurseequallyofthemotoristworldandtheotherworld,rushaboutthecountry,regardlessofalllawshumananddivine.TheBritonhasdis-coveredthatthereisnoneedtoruntothelawtoaskforfurtherprotection.Thede-centmotoristunderstandsthatthefaultlieswiththeinconsideratemotorist,whohashithertosuccessfullydefiedthelaw.Solongastherewasadoubtaboutthejusticeofthelaw—asforexamplewhenthelawwantedimpossibleconditionslikewalkingaheadwithaflag—motoristsconsidereditgoodsporttocircumventtheguardiansofthelaw.Butwhentheprincipleofcir-cumventionwasappliedforthepurposeofkillingpeoplecarelesslyandgettingoffscotfreewitharibaldtongueinabrazencheek,thenthedecentmotoristaroseinhismight,and,shakingthelawbythehand,proceededtomakeithotforalloffendersagainstde-oeney,truthandconsiderategentlemanlybehaviour.RecognisingthatthepublichasEDITORIALCOMMENT.RoadsandMotorists.Incaseofchangeofaddiess,ortiregulantyofthispaper'sdelivery,subscnbeisshouldsendimmediatenotice.Allcomviunicahonstobeaddressedto"TheEditorPROGRESS,NewZealandInsuianceBuildings,CornerofGreyStreetandLambtonQuay,WellingtonTelephone1389.ThatthepeopleofNewZealandareveryinventiveisshownbytherecordsofthepatentoffice.Butcanitbesaidthatthereisacorrespondinglyzealousspiritofenter-priseamongourmoneyedmenandspecula-tors,whomaydomuchtofosterpromising-inventions,andsoreapindirect,ifnotdirect,advantagetherefrom?Thepros-perityofanationislargelyduetoinven-tors,andourGovernmentmaydoworsethanallocatesomeoftheirhandsomesur-plusfundseveryyear(whenthereisasurplus)toinventorswhoreallymakebonafideattempts,andsensibleandpracticaleffortstoimproveexistingappliances.LookatAmericafromtheinventor'spointofview;thespiritofenterpriseandpushissokeenthereinreferencetoin-ventionsthateverypromisingideaisreadilysnappedupandmadethemostof(ifpromisingandpractical)inthehighestdegree.Grantedthat99outofevery100inventionsproveuseless,neverthelessitisworthwhileputtingthe99tothetestinordertoproducethesuccessfulone.Cal-culatethetotalnumberofpatentsappliedfor,andcomparethecostwiththevalueofsuccessfulones,anditmayeasilybeseenhowwellitpaysanationtooffereveryin-ducementforbonafideinventorstoexer-cisetheirpowers.Yetalas!Ibelievemanyvaluableideasperishonthethresholdofnativityforlackofnourishment.Ninety-ninefailurestosecureonesuccessisgoodspeculation,com-paredwithsomefashionableventures,towit.gamesofchance,andthelike,Withoutonerayofpromise,savemere"Devil'sLuck,"inwhichsomuchusefulcapitalissunk,butfromwhichtheindustrialcom-munityreapslittleindeed.Thepityisthatthespiritofperseveranceinutilitar-ianindustrialenterprisedoesnotdominateourspeculatorsasitdoesourinventors,foroftenlongbeforealikelypatentcanreachfruitionthespeculatorbackingittiresandshiftshisinteresttoanotherplane,onlytofindwisemenstepinwheretimidsoulsareByPeterEllis.APleafortheNewZealandInventor.PEOGEESSwillbemailedregulailyeverymonthtoanyaddressintheDominiononpiepaymentoftlieAnnualSubscription—6/6perannumposted,orinadvance,5/-.ToAustraliaorUnitedKing-dom,5/6inadvance.PublishedMonthlybyBaldwin&Rayivard,PatentAttorneys,(215-217)LambtonQuay,Wellington,NewZealand.ProgressUhzScientificHewZealanDer.asmuchrightasthe>havetotheuseoftheroads,theyhavetakenmeasurestocontroltheguiltythroughthemediumoftheinno-cent,whoknowthegamequiteaswellastheguilty,andmaybeexpectedtoplayitproperly.WemaytakeitforgrantedthattheworstevilsofmotoringinBritainarenownumbered.scared,andreapthebenefitatthecriticalstage.Marktheprogressofthesuccessfulspeculator,andyouwillgenerallyfindhim"hangingon"whenothersslacktheirhold,allowing,ofcourse,that"ereheven-turedonhisprojectthechancesofsuccesswerepromising.Mark,too,theprogressofthesuccessfulinventor;here,again,doggedperseverancecrownshisaim"midstrugglesfiercewithfriendandfoe."NobetterillustrationmayperhapsbefoundthanEdison'sgreatfightwherebyhelithislamps.Impossibility,averyGoliathofGath,hasoftentogivewaybeforeaperseveringshepherdboywithapunyslingandstoneofhisowninvention.Thisgiantsays"Youcan't";theperseveringgeniussays"Wewill,we'lltravelfast,we'lldrive,we'llfly,we'llconquerearthandair";'tisdone,andmarvelsyettocometheworldmustsee.Now,ifGod'sOwnCountry,Maoriland,mustholdherownwithotherfavouredlands,thepursestringsmustbeloosedtowardthatend.Notmthefootballfield,thougheminentitsplace,norracingtrack,goodasitmaybe,norinthedailydanceofsensuousness,isfoundanation'swealth."Themanbehindthegun"ishewhomakeswhatisnotyet,butstillmustbe,asfatedemands.Thoughfailureafterfailurestrewtheway,wemustgoon,andwin,andconquer.'Tisevolution'sway;theeternalgrindofelements,givesbirthtobeing.[PRICE:6d.percopy;6/6perAnnumposted,orinadvance5/-.WELLINGTON,N.Z.,DECEMBER1,1908Vol.IV.—No.2.Monthly]PROGRESSWithwhichisIncorporatedTHESCIENTIFICNEWZEALANDER.TheHon.R.A.Loughnan,whohasbeeninchargeoftheeditorialdepartmentofPro-gresssinceDecember,1906,continuestooccupytheeditorialchair.MrSimpson,ChiefofAdvertisingDepartment.OuradvertisersarerespectfullynotifiedthattheservicesofMrPhillipPalmer,whooccupiedthepositionofadvertisementcan-vasseruponourstaffweredispensedwithsomemonthsago.Ouradvertisementde-partmentisnowcontrolledbyMr.Simp-son.



PROGRESSTheWestport-StocktonCoalCo.'sMine,whichwasopenedonOctober6th,1908,iseasilythemostinterestingcoalminingpro-positionsouthoftheEquator,and,inviewoftheextentofthecoaldeposits,andthehighcalorificvalueofthecoal,oneofthemostinterestingintheworld.Ageneraldescriptionoftheplantwillbeinteresting,asillustratingthecombinationsofropehaulageandelectrichaulageused.Thecoaldepositslieataheightoffrom2,500ft.to3,000ft.abovesealevel,andtheconverseoftheusualpracticehadtobemetinthiscase,namely,bringingthecoaldowninsteadofraisingit,asinthema-jorityofcoalmines.Thegeneralschemethathasbeenadoptedistheuseoftwomaininclineswithsteelropehaulage,bywhichthetrucksarehandled,theloadedcarsgoingc!oa\npullingtheemptiesup,theropespeedbeingcon-trolledbyapowerfulhydraulicbrakeoneachincline.Fromtheheadofthetopinclinetotheminetheelectriclocomotiveshandlethetrucksbothways,thesmall"gathering"locomotivesmakinguptheloadedtrainsbygatheringloadedtubsfromthevariousworkingfacesintheminepro-per,andbreakinguptheemptytrains,dis-tributingtheemptytubstothefaces.PowerHouse.—ThePowerHouseisofferro-eoncreteconstruction,andisfire-proofthroughout.Itis174ft.longby50ft.wide,andisdividedintothreecom-partments—engineroom,condenserroom,andboilerroom.Therearetwomaingeneratingunits,eachconsistingofaBritishThomson-Houston3-phaseGenerator,375kw.6600volts,60cycle,directconnectedtoandoncommonbedplatewitha475b.h.p.BellisandMorcostripleexpansionengine,thesetrunningat400r.p.m.TheenginesexhaustintoaWorthingtonSurfaceCon-denser:capacityofcondenser,26.0001b5.ofsteamperhourwithcirculatingwaterat55deg.F.AWorthingtonCentrifugalPumpdrawscirculatingwaterfromawellnearthePowerHouse.Thethree-throwEdwardestypeairpumpisenginedrivenbyanengineof25b.h.p.condensing.AWebsterfeedwaterheaterisinstalledcapableofraising26,0001b5.ofwaterperhour30deg.F.,usingexhauststeamfromthetwoboilerfeedpumpsandtheenginedrivingtheautomaticstokers.TherearefourBabcockandWilcoxboil-ers,eachcapableofevaporatingB,ooolbsofsteamperhour,fromandat212degheatingsurfaceofeachboiler,619squarefeet.Theyarefittedwithsuper-heaterscapableofsuperheating150deg.Theboil-ershaveautomaticstokersandchaingrateswith4-speedgearfeed,thestokersbeingdrivenbyasmall15b.h.p.simpleengine.tunneltothebins,theotherfordrawingemptiesfromthebinsthroughthetunnel.Anauxiliaryarrangementisalsoprovidedsotnaltubsandmiscellaneousmaterialcanbehauledupfromtheshopsandstorestothetunnellevel.Right-of-way.—TheNgakawautunnelis28chainslong,andhasanaveragegradeoflin60,infavouroftheload.Thetunnelcommencesabout100yardsfromthebins,andrunsthroughtothefootofNo1mainincline.Thismaininclinehasagradeof1in3.25for17chains,andafurthergradeof1in4.25for16chains,infavouroftheload.Onthisinclinethetubsarehandledonasteelropel%in.diameter,theloadedtubspullinguptheempties,thewholemovementbeingcon-trolledbyapowerfulhydraulicbrakelocatedatthetopoftheincline.AttheheadofNo.1inclineNo.2inclinestarts.Thisstartswithagradeof1in5for21chains,andafurther1in19for17chains,infavouroftheload.Thetubsarehan-dledonthisinclinewithal^in.diametersteelrope,thisbeingcontrolledfromanhydraulicbrake,locatedatthetopofNo.2incline,themethodofoperationbeingiden-ticalwiththatonNo.1incline.Jacketwaterforthecylindersofboththehydraulicbrakesissuppliedundernaturalpressure.ElectricLocomotives.—AttheheadofNo.2inclinethetrucksrunontoalevelplatwherethemainelectriclocomotivesbegintheirrun.ThesemainlocomotivesdelivertheloadedtubsfromtheminetotheheadofNo.2incline,andpullbacktheemptytubs.Atpresentthecompanyhavethreeofthesemainlocomotivesandtwo"gathering"locomotives.Themainloco-motivesweigh20tonseach,andareequippedwithSprague-GeneralelectrictypeM.control,toenablethemtobeworkedasseparateunits,orcoupled,asdesired.Theirdraw-barpullis75001b5.,withaspeedof8.2milpsperhour.Inordertoguardagainstanypossiblechanceofaloco-motivetakingdownaloadedtrainoftrucksgettingawayonthesteepergrades,athirdrailislocatedinthemiddleofthetrack,projectingafewinchesabovethelevelofthetwooutsiderails,averypowerfultogglebrakeonthelocomotiveengagesbothsidesoftheheadofthiscentrerail,givingtremendousbrakeingpower.ThistypeofbrakeisknownastheFellbrake,andhasbeenappliedbytheengineersoftheGen-eralElectricCompanytothese20-tonloco-motives.Thesmaller,"gathering"locomotives,areoftheG.E.standardIM.-101type,weighing6%tonseach,withadraw-barpullof25001b5..andaspeedof7.4milesperhour.Thed.c.trolleypotentialthroughoutis250volt.Asbeforestated,thesesmall"gathering"locomotivesareforpullingfulltubstobemadeupintrainsforthebiglocomotivestohandle,andforbreakingTheboilerfeedpumpsareTangyemanu-facture.Therearetwoofthese,eachcap-ableofsupplyingtheboilerswith75,0001b5.ofwaterperhouragainstapressureofloOlbs.steam.Itwillbenotedthattheauxiliariesareofsufficientcapacitytotakecareoftheultimateengineandboilercapacityoftheplant,whichwillbedoublethatatpresentinstalled.Therearetwoexcitersets,eachconsistingofaBritishThomson-Houston14kw.88-voltgenerator,directconnectedtoandoncommonbedplatewithBellisandMorcossimpleenginecondensing,thesetrunningat600r.p.m.Forlightingabouttheplant,andforoperatinganumberofd.c.motorsusedontheelevatorsandtipplersin'•hemaineealstoragebins,amotor-genpratorsetisinstalledinthepowerhouse.Thissetconsistsof100kw.d.c.280-voltflatcom-poundGeneratordirectconnectedtoa8.T.T1.3-phase6300voltformK.150hp.motor,thesetrunningat705r.p.m.Themainswitchboardconsistsofeightpanelsofwhitemarbleandthreeblankpanelstoprovideforfutureextensions.Fromlefttoright,theswitchboardismadeupasfollows:—Feederpanelforgeneratorofmotor-generatorset.Generatorpanelofmotor-generatorset.Startingpanelformotorofmotor-gen-eratorset.Twoblankpanels.Twomaingeneratorpanels.Mainhightensionfeederpanel.BlankpanelTwoexciterpanels.Thed.cvoltmeterforthemotor-genera-torsetismountedonextremeleftpanel,thesynchronisingindicatorandexcitervolt-meter,togetherwithTirrillregulator,oeingmountedonextremerightpanel.Hoists.—Therearetwosmallauxiliarypanelsnearthemainboard,oneforthecontrolofa40k.w.6600voltprimary230voltsecondarytransformer,this+rans-formersupplyingcurrentfortheoperationofa52b.h.pmotorconnectedtoLidger-woodhoist.Thishoistislocatednearthebins,andisusedtopulltheGovernmentRailwaycoaltrucksoutofadipontoanincline,fromwhichtheyaredistributedbygravityintothevarioustracksunderthebinsforloading.Afterloading,thetrucksalsorunbygravitytothemainsiding,wheretheyaremadeupfordespatchtoWestport.Thesecondauxiliarypanelisforthecontrolofa75k.w.6600V01tprim-ary230voltsecondarytransformer,thistransformersupplyingcurrentfora112bhp.motorconnectedtoLidgerwoodhoistThishoisthastwodrumsAvithmainandtailropes,andcorrespondingbrakeandfrictionclutchlevers.TheonedrumisusedforhaulingloadedcoaltubsfromthefootofNo.1inclinethroughtheNgakwauTheWestport-StocktonCoalMine.ElectricityandwestportStockton.MiningColliery..December1,190844



Thegatheringlocomotivesareequippedwithareelautomaticallyworkedfromthelocomotiveaxle,containing900ft.offlexibletwincable,toenablethelocomotivetohaveanoperatingrangeofthisdistancebeyondHVHCOCK<HWILCOXBOILERSITHCHAINGRATESTOKERSLocomotiveandLongTruckTkaikRotaryConverterforDrivingTramway.electiucMotivesatHeadofno.2InclineInteriorofPowerhouseupthetrainsofemptiesanddistributingtheemptytubstotheworkingfaces.Thecoaltubsweigh15001bs.eachempty,andwhenloaded45001b5.;inotherwords,eachloadedtubcarries30cwt.ofcoal.December1,1908PROGRESSMUNSWITCHBO\UDINPOWERJIOLSL45ElectricLocomotiveatmineMouth.sleeperconstruction.TheraiLsare40ftlong,andateachjointarebondedwithtwoXo.00bonds,beingcross-bondedeverythreerails.Thegaugeis36inches.Fromtheheadofthetopincline,whereFromNo.1sub-stationtoNo.2sub-sta-tion,atthemouthof"A"tunnel,is145chains,gradesvaryingfrom1in12tolevel,averagegradebeing1m21,withaminimumcurveof2chains,allinfavour.thefarthestpointofoverheadconstruction.Track.—Thetrackfromtheheadofthetopinclinerightintothemineisofex-tremelysolidconstructionforthistypeofwork,having561b.railsonsubstantialthemainlocomotiveshandovertheloadedtrains,toNo.1sub-station,is35chains,gradesvaryingfrom1in132to1in12,anaverageof1in25,allinfavouroftheload,withaminimumcurveof2chains.



tmuous,irrespectiveofanypossibleinter-ruptionstothetrolleyoverheadnetwork.InadditiontotheabovetherearesixSturtevantblowers,eachbeltedtoa5h.p.d.c.250voltmotor,whichwillbelocatedasrequiredatdifferentpartsofthework-ings,themotorstakingcurrentfromtheoverheadtrolley.Drainage.—ThenaturaldrainageissoexcellentthattheonlyprovisionmadeisasmallWorthingtonpump,directgearedtoa5h.p.250voltd.c.motor,thisoutfitbeingportableandreadilymovedtoanypointintheminewhereitisnecessarytopumpoutanysmalldipsthatwilloccurinworking.Coal-cutting.—Forthewinningofthecoal,machineswillbeprincipallyemployed.ThecompanyarestartingwithtwoSullivanboardandpillarchainmachineswith6ft.cuttingbar,eachmachinedrivenbya30h.p.G.E.motor.ThesemachinesarethefirstoftheirclasstobeusedinNewZea-land.TheCompanyhavealreadyproved30,000,000tonsofcoalinsight,thecoalaveragingabout14,000Britishthermalunits,beingpracticallyasgoodastheverybestWelchcoalsmined.Theseamsvaryfrom6ft.to12ft.indepthintheworkingsalreadyopened,andthecoalisentirelyfreefromslateandbands.Withregardtotheactualworkings,themineisextremelyfortunateinhavingasolidsandstoneroof,whichwillnecessitatetheuseofverylittletimberforitssupport,thisfactnecessarilygreatlyincreasingtherapidwinningofthecoal,withacorres-pondingdecreasedcostofproduction.StorageBin.—Themainbinintowhichthecoalisfinallydeliveredhasacapacityof5,000tons.Itisdividedintothreecom-partments,twoof2000tonseachforthestorageofunscreenedcoal,andoneof1000tonscapacityforthestorageofscreenedcoal.Theloadedtubsrunintothebinbygravity,beingthrownintoanyoneofthetipplesdesired,whentheythenturnoveranddischargethecoalontothetravellingele-vators,whichinturndeliverittothevari-ousbincompartments.ThetipplesworkTHEELECTRICCOALCUTTERFromNo.2sub-stationtoNo.3sub-sta-tion,through"A"and"B"tunnels,is79chains,"A"tunnelbeing15chainslongand"B"tunnel64chainslong,gradesvaryingfrom1in10tolevel,average1in17,infavouroftheload,minimumcurve5chainsradius."A"tunnelhasbeenrunpurelyforcon-structionpurposes,butcoalwillbewoninalltheothertunnels.Asthemineisdeveloped,trackwillbecontinuedthrough"C"and"D"tunnels,extending110chainsbeyondNo.3sub-station,andexcellentcoalhasbeenprovedfortwomilesbeyondthispoint.Thetrackissingleatpresent,andisprovidedwithnecessaryturnoutstohandlethetraffic.Inthewholelayout,however,provisionhasbeenmadefordoubletrackingthroughout.OverheadConstruction.—Withregardtotheoverheadconstruction.Thisisalsoofamostsubstantialcharacter.ThetrolleyusedisGeneralElectricCo.'sgroov-edNo.0000throughout,andinparallelwithitforthewholerunisabarestrandedcableof600,000cm.Thefeedercableistiedtothetrolleyonanaverageevery150ft.Thetrolleywireis7ft.Bin.fromtheleveloftheheadofrails.Sub-stations.—Threesub-stationsfeedtheoverheadtrolleynetwork.Theseareidenticalwithregardtoelectricalequip-ment.Ineachsub-stationisamotor-gener-atorcomposedofad.c.280voltflatcom-pound200k.w.generatordirectconnectedtoandoncommonbedplatewitha3-phase6300voltformK.300b.h.p.motor,thesethavingthreebearings.Theswitchboardconsistsofthreepanelsofwhitemarble.Fromlefttoright,—Startingpanelformotorwithauto-maticoilswitch.D.C.generatorpanel.D.C.feederpanelwithvoltmeteronswingingbracket.TransmissionLine.—Thethreesub-sta-tionsoperateinparallel,andareservedautomatically,theloadedtubinturningovercarryingupanemptytub,whichisthenrundownonthesidingreadytobemadeupinatrainforitstripbacktothemine.Themainbiniscomposedentirelyofironbarkbuiltonpilefoundation.Itsloadingcapacity,ifrequired,is35trucksatatime.Theloadingdoorsworkinahorizontalplane,andareopenedandclosedbyhydraulicramsoperatedatapressureof2201b5.persquareinch,thepressurebeingobtainedfromasmallstreamnearthetopofthemainincline.Thethreeelevatorsareoperatedrespec-tivelybytwo10h.p.andone15h.p.Gen-eralElectricCo.C.q.motors,andtheshak-ersareoperatedbythree5h.p.Co.motors.AftercoalisdeliveredfromthebinintothetrucksoftheGovernmentRailway,thesetrucks,averagingabout9tonseach,arepulled22milestotidewateratWest-port,ontheWestCoastoftheSouthernIslandofNewZealand,thisportatpre-sentadmittingsteamerstoadraughtof22ft.,althoughtheGovernment(undertheauthorityofanActpassedlastsession),havejustauthorisedtheexpenditureof£200,000tofacilitatecoalhandlinganden-ablesteamersof30ft.draughttoentertheport.Otherlargecoaldepositsintheneigh-bourhoodarebeingtakenup,andwilldoubtlessbeinfulloperationinthenearfuture,makingWestportoneofthelargestcoalhandlingportsintheworld.Althoughthemineisonthecoast,noharbouraccommodationisavailablenearerthanWestport,whichatpresentisabletohandle1,250,000tonsofcoalperannum.Theengineerofthecompany,MrBroome,hasprovedhimselfaremarkablyablemanbytheverycompleteandexcel-lentlayouthehasmadeofthewholemine.ThecompletecontractfortheelectricalapparatushasbeencarriedoutbytheAus-tralianGeneralElectricCo..andalltheelectricalapparatusiseitherGeneralElec-tricCo.,U.S.A.orBritishThomson-Hous-linefollowtheoverheadconstruction.Eachlocomotivecarriesaportabletele-phone,bymeansofwhichatraincanatoncecommunicatewithanyofthepointsonthetelephonenetwork.Ventilation.—Withregardtoventila-tion.Themineisexceptionallyfortunateinthisrespect,inthatbutsmallfancapacityisn'quiredtoassistandmaintainthenaturalventilation.Twofans,eachdrivenbya30hp.B.T.H.3-phase500voltmotor,areused,onebeinglocatedinthecentreof"B"tunnelandthesecondinthecentreof"C"tunnel.Thesemotorsarebeltedtocentrifugalfans.Theobjectinusing500volt3-phasemotorsfordrivingthefansisthatthisservicewillbecon-December1,1908PROGRESStonCo.'smanufacture.ThecontractorshavebeenablyrepresentedbyMr.J.Schmidt,actinginthecapacityoftheirconstructingengineer.Thefiguresincentrepicture,page45,are:—Fromright:Messrs.Recce,Browne(minemanager),andBarlow(electricen-gineer),driving.TheGeneralElectricCo.,U.S.A.,andtheBritishThomson-HoustonCo.,ofRugby,arerepresentedinAustraliabyTheAustralianGeneralElectricCo.TheNew-ZealandrepresentativesaretheNationalElectricalandEngineeringCo.,Ltd.,apurelyNewZealandcompany,havingheadquartersatDunedin.andbranchesinWellingtonandAuckland.powekHouseandBins.Anotherviewisshowninheadingpage44.SidinginElecteicTramline46with3-phasecurrentat6600volts,thetransmissionwiresthroughoutbeingNo.0harddrawnbarecopper:totallengthoftransmissionline,sixmiles.AlightningarrestergroundwireoffiveNo.16strandedgalvanisedwireisrunthroughoutthyhightensionline,stapledtothetopofeachpole,andiseffectively-groundedonanaverageeveryfourthpole,thedistancebetweenpolesaveraging150ft.Thereareninetranspositionsinthetrans-missionline.Telephones.—Telephonelinesconnectthethreesub-stations,powerhouse,offices,etc.,onmetallicreturn,andarerunonthetransmissionlinepolesfromthepowerhousetothebeginningofthetramwaytrack,andfromthatpointtotheendofthe



TheWunderlichCeilingFactory.OurIndustries:TheWunderlichFactory.No.XXVII.'December1,1908PROGRESSBntthemanbentonpicturesquenessofdescriptionisdisappointed,findingbutsmallwoofforhiswarpofwords.Itisnotacasefor"words,words,words,words."Neverthelessitisveryinterest-ingTakethatmechanicalpainterthework-menareservingwithsteelsheets,feedingthemonebyoneintotherollersofthemachine.Theserollers(two)standoneabovetheotherinatroughfullofliquidpaint;theyareworkedbyasmallelectricmotor,alittlegiantofsevencubicfeetandfivehorsepower,thatisheardnotatall,anddoesstrenuousworkinanundemon-strativesortofway;thereisascrewandsomerubberarrangementregulatingthethicknessofthepaintlaidonthesheetsastheypassbetweentherollers.ThepaintiscontinuallysplashinginthejjlppiipSoMPAßisoNisthesensewhichisijrfimostappealedtoAvhenthe|flBSLSivisitorentersthisfactory,forPm^^Jthesightoftheverypro-lirk^k—tVm|gressiveindustrybeforehimcompelshimtobearinmindthepastandthefuture,aswellasthepresent.Thepresentisaneatfactory,compact,businesslike,evidentlyagoingconcern.Thepast,Australian,extendsbacktwentyyears.InSydneythe"Wun-derlichindustrybeganwithoneroom,oneproduct,halfadozenworkmen,alimitedcapital,andanunlimited.stockofbrainsjandenterprise.Thecapitallimitad-vancedrapidlyto£10,000paidup,ranswiftlyupto£25,000,andbeforemanyyearsitreached£145,000,spreadovermanyestablishmentsemployinghun-dredsofskilledwork-men,sendingoutgoodstoallpartsofAustral-asiaandtomostof,thePacific1countries.WiththisstateofthingsthefactoryatNewtown,establishedbytheenterpriseofMessrs.BriscoeandCo.,makesatpresentbutsmallcomparison.Butthepastofthepresentes-tablishmentjustifiesthebeliefthatthecompari-sonofthefuturewillshowabetterbalanceInanindustrylikethis,agoingconcernto-daymeansavastbusinessto-morrow.TheyturnoutinSydneyattheparentfactoryover2,000tonsofsheetsteelannually,intheformofceilingmaterial,amountingtosomethreemillionsofsquareyards,anaggre-gatebigenoughtoceil200,00012x10rooms;andatthesametimethereareworkedothermetals,copper,zinc,galvanisediron,aluminium,nickel,andmore,allusedforvariousarchitecturalpurposes.Suchanoutput,togetherwiththeevidentandgrowingpopularityofthedepartmentsofthesamethroughouttheDominion,isthebestguaranteeofthegreatdevelopmentawaitingthenewly-establishedindustrywhichMessrs.BriscoeandCo.havetakeninhand.Thebuilding,onthehilltopofAdelaideKoad,withitsbright,cool-lookingroofofMarseillestiling,isaprominentlandmark,visiblefrommostpartsofNewtown.Pass-ingthroughtheoffices,youentertheloftyworkshopofwoodandiron,166ft.longby34ft.inbreadth,and20ft.inheight,witharoofof10ft.pitch.Itissplendidlylighted,andthereisatravellinggantrywithhighspeedgear,veryconvenient,andcapableofpickingupanythingonanypartofthefloorandcarryingitanywhere,tostackorloadcartsorunloadthem,orany-thingelsethatmaybedesiredofit.Youreyefallsonafewmachines,apaintingmachine,adrophammermachine,andaguillotine,withacoupleofelectricmotorswithshaftingandbeltingabove,andcasesofreservestocksofsteelsheets,30gauge,themanagertellsyou—invariousposi-tions.Afewmenworkingaboutthemachines,smoothlyandfast,andthatisall.Thepracticalmanisdelighted,forheseesinthiscompactnessofsimplicityandthiseasinessofworkingtheevidenceofworktobedependedupon—evidentlytheresultofmuchexperienceandthought.trough,butnotadropfallsoutsidetomakeamess—itisalittlethinginitself,butagreatdemonstratorofthecareandfore-thoughtoftheplanning.Thispaint,moreover,forallitsfluidity,doesnotdripfromthesheets,astheyemergeeachwithalight,even,perfectlyfinishedcoat,whichdriesquicklyintheracksputupforthepurpose.Thiscoatofpaintis"theprim-ing,"fittotakeonanyartisticworkthatanyartistmayfeelcalledupontoexecute.Thepaintismixedbyamechanicalmixer,which,owinghislifetotheelectricspark,neverleavesoffmixingsteadilyandwell.Whatisthemixture?Thatisthefirm'ssecret;anditcertainlylooksasifitwereworthkeeping.Talkingoutput,wegetbetterinformation.Thispainter,withhismixerandtheaidoftwomen,canputthroughsome5,400sheetsaday.Comparethatwithadailyhandworkcompassof60to70perman.Theworldoffactoriesiscer-tainlynot"TheLandofNod."Thedriedsheetsgonexttotheembossingprocess.Overheadtherearewheelsandpulleysactuatedbyatwentyhorseelectricmotor,,notmuchbigger,however,thanhisbrotherwhodoesthepainting.At-tachedtothewheelsandpulleysisthe"drop-hammer,"asolidblockofmetalwhichstandsreadytoobeythewordofaworkmanstandingby.Whenthatwordisgiven—byacord,forinthisnoisybusinessofwhatuseinthemouthofman?—thehammercomesdownwithatre-mendousthud.Belowstandsadie,onabaseofcaststeelwhichweighssome10tons,andthehammerstrikesfairandsquareforthedie,buthitsthesteelsheetwhichthework-meninterpose,andyouhaveapat-ternembossedonthesheet.Supposetherearefoursquarestothesheet,theworkmenmovethesheetonaftereveryblow,andthehammercomesdown,andsoonuntilthesheetisembossedfromendtoend.Fromthehammerthesheetgoestotheguillotine,bywhichitistrimmedwithmathematicalaccuracysoastotakeitsplaceinitsdestinedschemeofdecorationwithoutfur-thertrouble.Thepatternsareingreatvarietyfitforceilings,walllinings,wallexteriors,cor-nices,dadoes,overmantels,brackets,allthingsthatarchitectsdesignandartificersexecute.Theysuitavastvarietyof47GroupattheOpeningCeremony,November3rd,1908
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IfeelitadutytodisagreepubliclywithMr.Edge'srecommendationtoinflatepneumatictyrestoalowpressure.Hisar-gumentmayapplytohimselfasanexpert,butitwillcertainlycausegreattroubleandex-pensetotheordinarymotorist,because,unfor-tunately,hedealswiththequestionofin-flationfromthepointofviewofanexpertdriver,and,havingdrivenwithhim,Imustsaythatonecanhardlyfeelanymotionorsideplaywhenheisatthewheel.This,how-ever,waswhenhekepthistyresinflated,andIhavenotlecentlyhadthatpleasure,butIveiymuchdoubtifevenhe,asanexpert,canpieventthesideplaywithslacktyres,althoughhemostunconsciouslyinhisdrivingstudiesmomentumandsidestrainseveryyardhegoesTheaveragemotoristcannotbeexpectedtodothis,andheoughttoconsidertheenor-mousunnecessarystrainuponaslacktyrewhenturningacorner,causedbytheswayingofthecar,whichcreatesasawingactionupontheedgesofthecoverbytherim.Theseexcessivestrains,addedtotheunduewear,causedbytheextrahingingofthetyrewhendriveninsufficientlyinflated,areexceed-inglysevereonthetyreandcostlytotheuser.Whenacarturnsacorneratafastspeedwithaslacktyre,therollingactionandsidestrainaremuchgreaterthanwhenturningonhardtyres,becauseonceacarstartstorollsidewaysonitstyres,ittakesagreatdealmoretostopitthanifcheckedinthefirstmovementsideways,whichcheckingdoestake'placewithafullyinflatedpneumatictyre.Forthesamereasonaoneismuchlessliabletosideslipwithaproperlyinflatedpneumatictyre,whichgripsthebedoftheroadthanwithasoft,flabbytyre,whichthecarrollsonanddragssidewayswithit.ForthesereasonsIentirelydisagreewiththeadvicegiven,andIthinkthatitisamatterofgreatimportancetoallmotoriststhatthefollowingrecognisedscaleshouldbestrictlyad-heredtoasmostsuitableandeconomical.Section,66mm.—Tocarry6001bs.perwheel.Anpressure:Backtyre,701b5.;fronttyre,651bs.Section,85mm.—Tocarry6601b5.perwheel.Airpressure:Backtyre,801bs.;fronttyre,701bs.Section,90mm.—Tocarry9001bs.perwheel.Airpressure:Backtyre,851b5.;fronttyre,701bs.Section,100mm.—TocarrylOOOlbs.perwheel.Airpressure:Backtyre,851b5.;fronttyre,751bs.Section,105mm.—Tocarry10501bs.perwheel.Airpressure:Backtyre,851b5.;fronttyre,751bs.Section,120mm.—Tocarryl.SOOlbs.perwheel.Airpressuie:Backtyre,951bs.;fronttyre,901bsSection,135mm.—-Tocarry1400lbs.perwheel.Airpressure:Backtyre,lOOlbs.;fronttyrej951bs.AReplytoMr.F.Edge.(J.A.Maclinch.)andatthesametimethetyresactuallylastlonger.Thetestshaveallbeencar-riedoutontheroadonmyownsix-cylinderNapier.Theweightofthecarcomplete,asIgen-erallydriveit,wasashadeunder35cwt.Theresultwasthatwith601bs.pressureinthefronttyres(880x120)theyran88percent,furtherthanwhenthepressurewaskeptat701bs.tothesquareinch,andwhenthepressureofthebacktyres(895x135)wasreducedfrom851bs.to701b5.,Igotanincreasedmileageof49.9percent.Itis,therefore,clearlyprovedthatreducedpres-suremeansgreatercomfortonamotorcarandlessexpenseintyrebills.Iamnowcarryingoutexperimentswithstilllowerpressures,butowingtothedis-tanceonehastorun,ittakesaconsider-abletimetoobtainresults.andextensive,andrequiresgreatskill.Inaddition,thereisanengineer'sdepartment,inwhichallrepairsareeffectedtomachin-ery,andnewmachinesmadeasrequired;thereisacarpenters'andjoiners'depart-ment,inwhichismadetheelaboratewood-workoftenrequiredinthedecorativeschemesorderedfromthefirm.Therearepackingshedsandshowrooms,offices,boardroomsandtherest.Theadministra-tiveandfactorybuildingscovertwoacresatRedfern,andhavefrontagetothreestreets.Theyareprovidedwithelectriclight,andthemostup-to-dateconveniencesofallkinds,andpowerissuppliedbya"Diesel"95B.H.P.oilengine,theonlyoneinuseinAustralia.Thereare260hands;theyhavefromthefirstbeenonthebesttermswiththefirm,theirhoursbeing44.TheWunderlichwerethefirstinAustraliatoestablishatrueeighthoursfactoryday,andthereisaprovidentfundliberallysubsidisedbythemanagement.Themaximumrulingwageshavealwaysbeenpaid,andthefirmhasalibraryoftechnicalworkstowhichthewholestaffhasaccess,anditencouragesstudybypayinghalfthenightclassfeesofschemesofdecoration,allplannedbythefirm'sarchitect,andthefirmisreadyandwilling,evenanxioustostandorfall,bythem.Theygofurther,even,for,likesomepoliticians,theydeclarethat"theseareourunalterablesentimentsanddesigns,butifyoupreferothers,justtrotthemoutandtheyshallbemadeinourfactory.''Whichmeansthatthefirmispreparedtoturnoutworkaccordingtoanydesignthatmaybesentintothemforthepur-pose.ThatwaswhatthefirmdidfortheceilingsoftheSydneyTownHallandoftheWellingtonTownHall,forexample.SuchisthefactorystartedbyMessrsBriscoeandCo.theotherday.Wepub-lishillustrationsoftheexteriorandofthegroupofpersonsinwhosepresencetheMayorofWellingtondeclaredtheplaceopenforbusiness.Toshowthefuturethatawaitstheen-terprise,wehavegivensomeillustrationsoftheworksinSydney(thedrop-hammerroomandtheguillotineroom),togetherwithvariousexamplesofthedecorativeworkinsitu.Theorderoftheprocessesisasfollows.Artistsdesigntheschemesandpatterns,underthesupervisionoftheDecember1,1908PROGRESS]O\ei180,000acresinCeylonareplantedwithrubber.Thetotalacreageunderteaisun-changed.TeaandrubberareinterplantedoverGO,OOOacres,andcocoaandrubberover12,000acres.TheJapaneseGovernmenthasraisedthewagesofaitisans,engineersandshipwrightsemployedintheGovernmentdockyardstoIs.3d.perday.Onthissubject,towhichwedevoted,re-cently,considerablespace,thewell-knownMr.S.F.Edgewrites:—Sir,—Asyouareprobablyaware,Ihavemadeveryconsiderableexperimentstofindout,firstly,whetherreducedpressurede-creasesthespeedofthevehiclefittedwithpneumatictyresornot,secondly,whetherdecreasedpressuredecreasesorincreasesthelifeofthetyre.Thefirstseriesoftestsprovethatreductionofpressureinthetyresmakespracticallynodifferenceinspeed.Thesecondseriesoftestsprovethatyoucanuseyourtyreswithlesspressurethanwascommonlythought,and,therefore,thewholecarridesmoreeasilyandsmoothly,IncreasedMileageonPneumaticTyreswithDecreasedPressure.chiefarchitectofthefirm.Modellersputthesedesignsintoplaster,andmouldersturnthemintometal.Thesearethediesusedunderthedrop-hammersasabovede-scribed.Ittakesthreeseparatedepart-mentstoturnoutthedies,andthereareseverallonggalleriesinwhichthousandsofthediesarestoredreadyforissueatamomentnotice.Thepaintingandtheem-bossingfollow,asdescribed,thedifferencebeingnumerical,moremachinesandmorenoise,thelatterbeingintheSydneyworks,wheretwelvearegoingattopspeedalltogether(atRedfern),deafening.Itisnoteworthythat,beforetheembossing,everysheetisoverhauledcarefullyandnothingintheleastdegreeoutoforderper-mittedtogoon.Thencomeprocessesmorecomplicated,Adepartmentisbusywiththemakingofthestampedpartsofplansrequiringbuild-ingup,thoseceilings,forexample,whichgivetheideaofgreatweightwithdeepshadows,andelaborateornamentationofcentrepiecesandotherdevices.Anotherdepartmentisoccupiedbytinsmiths—•skilledmetalworkers—whobuildupthepartsstamped.Theworkisveryelaboratetho.sewhochoosetotakethatmethodofselfimprovement.Ifanindustrywith"points"likethesedoesnotsucceedintheDominionitwillbefornodefectofitsown.TheWundeelichFactory,Newtonn49



NAZZAROATBROOKLANDSontheF.T.A.T.R.iccihcfoiciminingupto120link's,111hoiujustifiesthepublicfeelingsettinginsostronglyagainstthemotoristsofBritain.LaterintheyeartheRoyalAutomobileClubtookthematterupanddrewtheat-tentionofitsgeneralcommitteetoinvesti-gateandreport.Thatbodydidsowithmostcommendablepromptitude.Brieflyitdevisedaschemeforthesuppressionofwhatitstyled"anuisancewhichisoneofreportastotherepressivemeasuresre-commendedasaworkingsystem:—RepressiveMevsures.Ithasbeenagreedthatanynecessaryre-pressivemeasuresaretobetakenbytheclnbinwhoseareathecarcomplainedofisregistered.ThenameandaddressoCtheregisteredownerol'theearmaybeob-InJulylastthePresidentoftheLocalGovernmentBoard—JohnBurnstowit—gaveaverysignificantwarningtothein-consideratemotoristswhohadthenmadelifeunbearabletothemajorityoftheusersoftheroadsthroughoutBritain.Hesaid,inanswertosomequestioner,CathcartWason,thepersistentex-NewZealander.ifwerememberright—"Motoristswouldbewelladvisediftheyrealisedthatpublicopinionwashardeningconsiderablyagainstthemanwhoownedamotor-caranddroveitunderconditionsandataspeedwhichwerenotinaccord-ancewiththeneighbourlyandkindlyamenitiesthatoughttoexistamongalldriversontheroads.Theywouldbewelladvisediftheyrecognisedhowpublicopinionwasmoving,anddidnotprovokethedepartmenttogototheextremelengthanti-motoristshadadvisedthemtogo,whichhewouldbeveryreluctanttodo.Theyhadtobetoldand,ifnecessary,com-pelledtoputtheirhouseinorder."Howtruethesewordsweremaybeesti-matedfromthelengthycorrespondencewhichwepublishedfromtheTimesandvariousotherjournalsinourNovemberissue.Noonecouldgothroughthatcor-respondencewithoutcomingtothecon-clusionthatthemotordriversoftheBrit-ishworldhaveamongthemsomeveryblacksheepindeed,whosebadbehaviourAGreatReform:Controlofthe"InconsiderateMotorist."themostimportantquestionsofmotorpoli-ticsatthepresenttime."Itwentontocondemnthebehaviourofcertainmotor-ists,asmallproportion,itistrue,butsuch,nevertheless,astocausegraveinconveni-enceanddiscomfort,andfrequentlycon-siderabledanger,tootherusersoftheKing'shighway.Forfearlestthisshouldprejudiciallyaffectmo-torlegislationinthenearfuture,thecommit-teeadvisedtheAutomo-bileClubtotakethematterup,organisealltheclubsunderitself,leavingeachtosupervisethemotortrafficinitsowndistrict,andtodosobygettingeachclubtoappointacommitteeforthepurpose,calledthe''InconsiderateDriv-ingCommittee.''Itad-vised,inaddition,theestablishmentoffriend-lyrelationswithallthecyclistorganisations,theissueofaninvita-tiontothegeneralpublictoreportallcasescomingundertheircognisancetothelocalclub,thelatterundertakingtokeepthecorrespondentinformedofallproceed-ingsandtheirresults.Alsotocometoaproperunderstandingwiththepoliceonthesubject,soastoconvertwhatisnowahostilebasisintomutualrelationsofhelp.Thefollowingisthetextofthetamedbyapplicationtotheproperregis-trationauthorityonpaymentofthefeeofIs.Itisnecessaryinordertoobtainsuchinformationtogiveadequatereasonforre-quiringit,andifitisstatedthatitisre-quiredforthepurposeofinvestigatingacomplaintofinconsideratedriving,thein-formationwillatoncebecomeforthcoming.MrT\ft,President-BlectofthkUnitedStates.BetweentwoCanipugnSpeechesInanordinarycaseinwhichtheoffenceisthefirstknowntohavebeencommitted,orisofatrivialnature,itwillprobablybesufficientiftheoffenderbeseenpersonallywheneverpossible,orfailingalettershouldbewrittentohimpointingouttheimportanceofdisplayingeveryconsidera-tionontheroad.Inmoreseriouscasesstrongeractionisnecessary,andthefol-lowingareamongthestepswhichmaybetaken:—\u25a01."Where,intheopinionofthelocalclub,thecircumstancesdemandit,tosug-gestprosecution.2.Toexpelfrommembershipofhisautomobileclub.3.Ifaprofessionaldriver,oroneother-wiseenteredonthecompetitors'register,torecommendremovalofhisnameforacertainperiod.4.IfadriverholdingR.A.C.certificateorregisteredforemploymenttorecommendwithdrawalofcertificateorremovalfromregister.Thelocalclubwillkeepaproperrecordofeverycomplaintwhich,intheopinionofitsInconsiderateDrivingCommittee,isjustifiable,anda"complaintbook"Avillbesuppliedforthispurpose.TheIncon-siderateDrivingCommitteewillperiodic-allyexaminethisrecordwithaviewtotak-ingspecialactioninanycaserequiringsuchacourse.Theessenceoftheschemeis:—(a)Activeco-operationbetweenthelocalclubsandthepolice.(ft)Acloserunionbetweenthelocalclubsthemselves,andcombinationtosup-pressinconsideratedriving.(c)AllinvestigationsintoreportsofinconsideratedrivingtobeconductedbyDecember1,1908PROGRESSMotorsMotoring50



Acorrespondentwritesenthusiasticallydeclar-ingthatthegrowingpopularityofthehandylittleMotosaeoehehasbeenfrequentlyremarked,butitisnottillone'sbusinessorpleasuretakeshimtoremoteandthemoreinaceessablepartsofNewZealandthatthequalityofthispopularityisproperlyunderstood.Iam,liesays,anai'clentadmirero£thisnatty-littlemotorcycle,andwatchwithinterestitscon-questofourcountry.Thiswasforciblyimpresseduponmerecentlywhenafellowpassengerinthes.s."Kahu"informedmethathiswayhometoCastlePoint,ontheEastCoast,layoverthesideofthesteamer(withhisMotosaeoehe),intoasurfboat,andthencepermotoralongeightmilesofoceanbeach,brokenhereandtherewithpatchesofhugebouldersoverwhich,ofcourse,itwasnecessarytolifthismotor.Again,whengazingfromthetrainatoneofthestationsontheMainTrunklinewiththewonderingeyesofastrangerinastrangeland,abackblockeronapack-ladenMotosaeoehelookedsogrotesquelyup-to-datethataninvoluntarysmilewentroundthecarriage.Awell-knowntravellerforanAmericanoilfirm,wasrecentlymetcrossingtheOtiraGorgetoChristchurch.HehadhiswifeonherordinarycyclecoupledtothesideofhisMotosaeoehe,andhisproudandtolerantsmileasthepairglidedby,clearlyshowedhehadnodesiietoadoptsuchobsoletemethodsoftravellingascoaching.IntheWai-Kato,Kotorua.theroughbushtracksfromGis-bornetoOpotiki,overtheRimutaka,Hokitika,thegoldfieldsofCentralOtago;infact,every-whereistheMotosaeoehefindingitswayintoman'severydaylife.Onereverendgentlemanconsidersthefactthatmorningserviceisseparatedfromhiseveningserviceby50miles,ofverymixedroad,nothingextraordinarynowhehasaMotosaeoehe,whilecountrydoctorshailtheirMotosaeoeheasthegreatestblrssingofthecentury.Itisthefactofitsextremeadaptabilityonallclassesofroadsandtracksthathasmadetheordinarybicyclepopular,andIhavenottheslightestdoubtthatinashorttimetheeasyandluxuriousMotosa-eoehewillnotonlysecureenormouspatronagefromthenon-cyclingpublic,butwillalsolargelydisplacethepushbicyclehere,asontheCon-tinent.theclubinwhoseareatheoffenceiscom-mitted.(d)Allrepressiveactiontobetakenbytheclubinwhosespherethecarisregistered.Ofcoursetheclubwastoco-operatetotheutmostofitspowerwiththelocalclubs.Itwasaschemecompleteandfair-lyworkable,and,aboveallthingsremark-able,forthegoodwillwithwhichthelead-ingmotoristsoftheKingdomwentintoit.Almostatoncethewholeofthelocalclubstookupthesuggestion,andthemotorworldisnowengagedinthebusi-nessofsettingitshouseinorder.AtthesametimetheLocalGovernmentBoardwasnotidle.ItaddresseditselftotheCountyandBoroughCouncils,anddis-coursedtothemanenttheevilsofthemotortrafficduetotheinconsideratenessofthefew.whooughttoberepressed.Onereadsthedocumentwithmuchattention,seeingthatitsauthoristhepracticalJohnBurns,andtheobjectistohelpthemotor-istswhoaretryingtohelpthemselves.Be-foredecidinguponfreshlegislation,theBoarddrawsattentiontotheprovisionsoftheexistinglaw,which,itthinks,shouldbesufficienttopreventmostoftheevilscomplainedof.Inparticularitconsidersthatracing,eitherbymotor-omnibusesorothermotorvehicles,onthepublichigh-waysshouldberigorouslysuppressed.Thecircularacknowledgesthataspeedoftenmilesanhourmayoftenbeexceededwithsafety,andofferssomeadviceastotheconditionsinwhichthelowerspeedlimitmayproperlybeimposed.Afterinvitingtheroadauthoritiesthemselvestohelpindiminishingtheriskofaccidentsbytheroundingoffofstreetcorners,thepruningofhedges,andothermeasures,theBoarddiscussesthedustnuisance,which,itfears,cannotatpresentbealtogetherremoved.Itrecommendstheroadauthorities,how-ever,frequentlytowatertheroadsTheMagneto.TheMotosacoche.PROGRESSDecember1,1908Anadvantageofthisfuelisitscheap-ness,aswehaveshownfromtimetotime,butitisanadvantagethatfallsshortofpredominance.IthasnowbeendiscoveredinQueensland,weunderstand,thataper-centageofthemolassesrunningfromthesugarmillsisalcohol,whichcanbeseparat-edatacostamplyrepaidbyasellingpriceofsixpencethegallon.Mr.Cheal,whowritestousonthissubjectfromAuckland,suggeststhattheGovernmentwoulddowelltotakeuptheindustry.HecitesthecaseofRussia,whichmakesalcoholaGovern-mentmonopoly.Russiais,ofcourse,notexactlythemodelforafreecountrytoformitselfupon,generallyspeaking.Buttheremaybeexceptionalreasonsinthisease.Anymoveinthedirectionofcheapfuelwouldbewelcome,especiallyifittooktheshapeofalargenationalprofitincon-nectionwithwhattheProhibitionistswouldcallaninnocenttrade.TheonlywayforastartwouldbetosecuretheoptionoverthewholeQueenslandandFijianoutputofmolasses.HowlongtheGovernmentsofthosecountrieswouldpermittheresultingprofitablemonopolytobeenjoyedbythisDominionisanothermatter.PossiblythemonopolywouldfinditselfsooninthecategoryofthingsthatgetshortshriftAtanyrate,thereisroomforaninventortoextractthealcoholattheprico.orifanin-ventorisnotrequired,theplacewillbeforthefirstenterprisingbusinesstripthatcomesalong.Sir,—Theviewswhichhavebeensowellex-pressedinyoureolumswithregardtodangerousmotorracinghaveinterestedandimpressedmegreatly.Ifeelthatyouwillrealisethatthequestionisaveryseriousoneforthemanufacturer.Therecanbenodoubtthattherapidde-velopmentoftheautomobilehasinthepastbeenverylargelyduetoracing,andthepublicun-doubtedlythentookagreatinterestinit;butyourrecentutteianeeshavedevelopedthefactthatthereisnowanimmensevolumeofpublicfeelingagainstdangerousracing,andthatthereisageneralideathattheautomobileisdevelopedandestablishedsosufficientlythatracingde-monstrationsofanextremetypearenolongerneeessaiy.Asonewhohasbeenresponsibleformostoftheracinginthiscountry,IthinkitmayperhapsbemydutyindeferencetopublicfeelingtobethefirstmanufacturertopubliclyannouncemyintentionofwithdrawingNapiercarsfromalldangerouscompetitions.InmakingthisannouncementIhopethepublicwillacceptmyassurancethatmysoleobjectinautomobileracinginthepastwastodemonstratetheabilityofaBritishmanufacturertoholdhisowninthishightypeofengineeringagainstanyoneinthisworld,notwithstandingthelongstartourfaultylegislationgaveourforeigncompetitorsinthisgreatindustry.Ifeelthatthatobjecthasnowbeenachieved,andthattheBritishmotor-carnowleadsintype,designandwoikmanship.AsIhavesaid,thismatterisaseriousoneforthemanufacturer,anditispossiblethatabsten-tionfromracingcontestsmay,assomethink,leactuponmyfirm.ImustthereforequalifythisdeclarationofmywithdrawalfromabnormalcontestsbyclaiminglibertytoleadthewayagainifIhavemistakenthetrendofpublicfeeling.Iwouldaddthatmydecisioninrelationtoracingwillinvolvenorelaxationineverypossiblescientificefforttowardstherefinementandde-velopmentoftheBritishmotor-car.AlcoholforFuel.Racing—ARenunciation.(S.F.EDGEINAitto-Car.)Theaveragemotormechanicregardstheworkofrenovatingmotorbodiesasex-clusivefyacoachpainter'sjob,andsoitiswhenithastobedonethoroughly,butasallofusaremoreorlessslavesofappear-ances—ourcustomersmoreso—itmaybeusefullynotedthatacoatofvarnishontopofdullpaintmakesacarlookasthoughithadbeenrenovated,andasitisquiteeasytodoitquicklyandwell,thereisnorea-sonwhyitshouldnotbedonebyrepairersoftenerthanisthecaseafterathoroughoverhaul,andwhentheearownerhasneithertimenorinclinationtowaitforthecoach-painter'sslowandmethodicalpro-cedure.Theconstantwashingofcarbodies,ofcourse,destroystheoriginalcoatofvar-nish,andthepaintworktakesonthatdeadlack-lustreappearancewhichmakesitap-pearasthoughr-pointingisessential.Forinstance,vichaveacarinourrepairworksnowwhv-khasnotbeenpaintedandlinedfortwoyears,yetthepaintonthebodyandHieenginebonnetisgood,thoughdull.Aftersomeextensiverepairstoen-gineandchassis,Ihadthepaintedpartswashedquitefreefromalltracesofgrease,andlikewisehadtheworkshopfloorsweptfreefromdustandveryliberallywatered.Then,afterclosingtimeonSaturdaynight,twoofusputinacoupleofhoursovertimewithavarnishbrusheach,andhalfagallonofbestpalecarriagevarnish,whichweappliedasthinly,evenly,andde-liberatelyaspossibleupontheclean,dullpaint.ThusSaturdaynight,Sunday,andSun-daynightwereavailableforthevarnishtobedryingwithincloseddoors,inanat-mospherecomparativelydustlesswithwhatitisduringtheordinaryweekdays.Thecarbodyhasnowquiteasmartappear-ance,whichisinkeepingwiththeextensiverepairspreviouslyeffected.Theessentialstosuccessinthismatterofre-varnishingarebestqualitycarriagevarnish,goodbrushes,asurfacefreefromgreasetoworkupon,andanatmospherefreefromdust,—AManufacturerinPrint,ConcerningVarnishing.Ifgivenafairchanceagoodmagnetoisamostreliableinstrument,butwemustsaythatmanymagnetosdonothaveafairchance.Theyareputinsuchapositionthattheyareconstantlybombardedwithsplashesofoilfromtheengine,flywheel,orgear,andveryoften,too,theyareexposedtowetnotonlywhenthecarisover-copi-ouslywashed,butwhendrivinginheavyraintheyaresometimesjustinapositionwheretheygetquitealotofit.Now,alittlewetoralittleoildoesnothurtthemagneto,butwhenthemachineiscon-stantlysoddenedwithoneortheothertroubleisapttoarise;infact,itissuretoariseeventually,anditcouldallbeover-comeifthemagnetowerecovered.Manycarshaveaneat,strongleathercoverwhichcompletelyenvelopsthemagnetomachine,andwecertainlythinkthisisadesirableprecautioninthemajorityofcases.Itistruethatsomemagnetosaresoplacedthattheyareprotectedentirely,oralmosten-tirely,fromwetoroilsplashes,buteventhesewouldbebetterforbeingcoveredup,asthecoverkeepsdustoutofthemachine,andthatmusttendinthelongruntoalongerlifeofthedistributerandworkingpartsgenerally.51



TheFiestTwoDays(TryingthePropelleronaboat.)CountZeppelinwindwasdeadagainstus,travellingwithavelocityofnearly31milesanhour.TheCountcouldeasilyhavearisenandescapedthefuryoftheblast,butitwashispurposenottoavoidobstacles,buttocourtthem.Wheneverthet;reatairshipshowedsignsofswerving,itwasbioughtbackintoitscourse.Farbelowusinthevalleythesharply-markedshadowoftheanship,crawlingslowlyfromtreetotree,showedushowharditwasstruggling.Therewereminuteswhenitseemedasifwestoodstockstill,despitetheinfernalmusicofthepropellersGraduallythenoseofthecraftwasthiustfOlf01ward;oncemoretheairshipmas-teiedthewindWohadforcedourwavthioughthepass,andweredashingonatfullspeed.Thevastshadowbelowustravelledwiththevelocityofabirdo\ermountains,valleys,cliffs,androckypoints,overrailwayembankmentsandroads,overwaterandland."Itwillbenoticedthatthewriterspeaksofthedeafeningnoisemadebythepropellers.ThisupsetstheballoonnovelistswhosecraftmoveindeadlysilenceTheflightabovede-scribedisshowninthesecondchart,page54.Thelineofthelastflightisgivenonthesamepage.AnaccountofthesensationalflightofCountZeppelin'sbig"dirigible,"fromthepenofajournalistwhosailedwithhim,isdeeplyin-terestingandsuggestive.EmilSandtwritesinaGermanpaper:—"TothenorthIcouldseetheHohentwiel.B-hinduslaytheSwabianSeeglistening'vuthemorning'ssun.Inthesouth-westIsawThurgauwrappedinvioletlight.OnthehorizontheloftypeakoftheSaentisrosebroadandjagged,cappedwithiceandsnow.BelowuswrithedtheRhine.Ilookedacrossatthepropellers.CountyonZeppelinhadsignalledfullspeedahead.Thegiantair-shiptrembled.Thepropellersseemedlikedisks,revolvingwithfuriousspeed,ancjyetastrans-parentaslocust'swings.Theygaveoutanotelikethatofadeeporgan,soloudthatthehumanvoiceevenwhenliftedtoashriek,couldhardlybeheard."Iwalkeddowntotherearcartoobtainabetterview.Herethegiganticcraftcouldbeseeninawonderfulperspective.Thesen-sationwasstrange.Thegiantshipobedientlysankandrose.Obed-ientlymovedtotherightortotheleft,slavishlyfollowingtheslightestpressureofthphumanhand.Some-timesitsanglewassuchthattheentirefabricseemedinclinedlikeakite.Attimestheforwardcarlaybeneathus;attimeswehadtolookupatit."<Vs"•<\u25a0•noiuoclthe<jr>l<?ndulfallsoftheRhineatSchaffhausen,theCountbioughttheanshipdown,inordertoascertainwhethertheeddiesoccasionedbythewaterfallwouldhaveanyeffect."WeturnedintotheReusstal,butwerebuffetedbythewindallthewayupthevalley.TothesouththesharpjuttingpeakofMt.Pilatushoveinsight.SoonLucerneappeared,ajewelamongcities.Thelakeitselfshimmeredbrightlywhereitwasstruckbythesun;itsdarkerportionslayhkeanemerald,heldinasettingofheliotrope.Itwaslikeamelodyincolours.BelowusinLucerneitselftherewasahubbubandagreatjubilation.Thestreetswerecrowdedwithgayly-cladpeople.Theroofswerea-swarm.Zeppelinguidedhisairshipdownandallowedittoglidefullspeedove?thecityattheheightofthechurchsteeplesReflections.Aftertheendofthatlastflight,itseemedasiftheDirigiblemustdisappearfromhistory.TheonlyideaatfirstwastosavetheoldCountfiomloss.ButinGermanyballoonsandpatriot-ismareconvertibleterms.WhileEnglishmenweptovertheCount,comparinghimtoTantalus,andgushingoverhistorment,theFatheilandgavefivemillionmarksinafewweeks,foralittlebookofhistoryandapostagestampwithhisverystrikinglikeness.Thusitisclearthatallthelosshasbeenrecouped,andagooddealmoreisinhandthaneverwasbefore.Itisfromthisbookthatwehavetakenourillustrations.ThefirstistheCount'sportrait,thesecondshowsthefirstexperimentswithanaerialpropeller,inwhichthatnovelmachinedrovetheboatatagreatpacethroughthewater,anothershowstheairshipbeingtowedoutforthestartofherlastvoyage,anothergivestheviewfromherdeckoftheEhinevalley,andthethreelastareplansoftheanchoragewheretheZeppeMnbal'oonshavebeenbuiltandexercised,andofthefamouslastflightofNo.IV.Thewholestoryistoldinthisvolume,tromtheinceptionofthefirstideatothedayofthedisaster;andthebeginningoftheswiftreboundandremarkableprogresstowardsre-habitationisgiveninplainTeutonicprose,brightthroughoutwithnationalpride.Moreover,itisfullofpic-tures.Veiycaryinthestoryisthepictureofthefirsttrialoftheaerialscrewpiopeller,whichastoundedallhandsbydrivingtheboatoftheex-perimentfasterthananysailhadeversentherthioughthewater.Everystagefolowsofthestrange,eventfulZeppelinhistory.Inthecentre,asitweie,istheancestiaJhomeoftheCount,thesceneoftheeveninglaboursofhislife,whichhaveproducedtheGermanleadinballooning.Hardbyisapictureofhislittledaughter,standingwiththeo!dman,readytoembaikintheballoon's"Gondola"—atouchingpicture,whichmakestheFatherlandweep.TheFatherlanditselfliesspreadoutthroughouttheEhineValleyshowingthefamous"Falls''andallitsstoriedcities.FinallyaretheruinsofNo.IV.—agreatbookandmosttouching.Thevoyagewhichendeddisastrouslyintheburningoftheballoonoftendescribedcametoanpndashasbeentold.Itmusthavebeenenjoy-ab]candimpressive.Moreover,itmaybegath-eredfromthedescriptionwhichismasterly,that"WetravelledovertheVierwaldstaetterSee,andcrossedtoKuessnacht,toZugLake,andupnorthwardtoZugitself.ThencamethemostdifficulttaskwhichProf.Hergesellhadassignedtotheairship.ThecraftwastocarryusstraightacrosstoLakeZurich,throughanarrowpass,whereitwouldbecaughtinaveritablecyclone.Themotorsgroanedandrattled.Thepropellershowledadeepdroningsong.Theairshipdidallthatitcould.TheTheLastDays(MournersandRuinsatBchterdingen.)TheFatalVoyageofZeppelinNo.IV.December1,1908PROGRESS52TheMasteryARecordoftheAchievementsofScienceintheRealmofAerialNavigationoftheAirTheAccident.



Hereiswhataveteranliastosayonthesubject:—HiramMaximhasalwayscontendedthattheonlymachinewhichcaneverachievesuccessistheheavier-than-airtype.TheBritish,FrenchandAmericanGovernmentsacceptthispartially,fortheyarespendingmoneyonaeroplanes.Germanyontheotherhand,goesstrongforthe''dirigible,''notwithstandingtheZeppelindisaster.SirHiramMaxim'swordsareworthquoting:—"Ithasalwaysappearedtothewriter,thatitwouldbeabso-lutelyimpossibletomikeadirigibleballoonthatwouldbeo±anyuse,eveninacomparativelylightwind.Inordertogiveaballoonsufficientliftingpowertocarrytwomenandapowerfulengine,itisnecessarythatitshouldbeofenormousbuk.Therefore,notonlyisaverylargesurfaceexposedtothewind,butthewholethingissoextremelylightandfragileastobecompletelyatthemercyotthewindandweather.Takethattriumphofengineeringskill,the"NulliSeeundus,"forex-ample.Thegas-bag,whichwassausage-shapedand30ftindiameter,wasabeautifulpieceofworkmanship,thewholethingbeingbuiltupofgold-beater'sskin.Thecostofthiswonderfulgas-bagmusthavebeenenormous.Thewholeconstruction,includingthecar,thesystemofsus-pension,theengineandpropellors,hadbeenwellthoughtoutandtheworkbeautifullyexecuted;still,underthesemostfavourableconditions,onlyaslightshowerofrainwassufficienttoneutraliseitsliftingeffectcompletely—thatis,thegas-bagabsorbedabout4001bofwater,andthiswasfoundtobemorethansufficienttoneutralisecompletelytheliftingeffect.Aslightsquallwhichfollowedentirelywreckedthewholething,anditwasignominiouslycartedbacktothepointofdeparture."anotherexcursion,which,runningbetweenStutt-gartandLucerne,mightbemadetopay100percent,ontheoutlay,byitsappealtotheGermanstovisitthemostfamousplacesinthehistoryoftheFatheiland.Heconcludedwithashortdis-seitationontheneedforinternationalagreementsastotheuseoftheatmospherebytheairshipsofdifferentnations."ButwhydoIproclaim,"heaskedinconclu-sion,"aloudmyaeionautiepiofessionoffaith.WhydoIcallattentiontotheextraordinaiycapacityfordevelopmentoftherigidsystembycallingattentiontopastperf01mancesandpoint-ingtoscientifictruth?Becausethetimeisnotsonearasitappearstobewhendeedswillprovethefutilityofeveiydoubt.Whowillguaranteethatsuchaccidentsashaveoccurredwillnotoccuragain?"Butcomewhatmay,hewaspieparedtoconsecratetherestofhislifetoper-fectingthewoiktowhichhehasputhishand.Nowacarefulperusaloftheaccountofthe"journalistwhomadetheabovetripinZeppelinNo.4willconvincethemostscepticthattheaiishipinquestionhadgotfarbeyondthepointtowhichWellmanhadadvancedwhenhecametosuchteiribleanddecisive,griefinhisattempttoleachtheNorthPole.ThatcanbeseenintheepisodeofthestruggleofNo.4throughthedefilebetweenthetwohillssowelldescribed.Theepisodeceitainlyshowedacapacityforstrugglingwithaceitainamountofsuccessagainstamoderatelyhighwind.Buttoepaceoftheafr-shipasstatedbytheCountinhisarticle,43kilo-metiesanhour,causesalimittoloomupwhichisfataltotheallegationofcertaintyofthevoyages.Moreover,theCount,inthearticle,al-lowedforeverypossiblecontingencyexcepttwo.Onewastheliabilityofthedirigibletobeblowntoleeward,andtheothei,theverycontingencyplaceswouldrequirenearlyfourdays.Onanaverage,underfavourablecircumstances,aboutthirtyhourswouldberequired:underlessfavour-ablecircumstancesaboutfortyItwould,theie-fore,makebettertimethanthespeediesttrainofto-day."OnthisbasistheCountbuiltupaconclusionthattheairship,onceitscapacityisknown,could,byconfiningitsvoyagestohalfthatcapacity,be\eiyusefullyemployedinnewlands,orforstrengtheningacountry'sholduponcoloniesintowhichnorailroadsasyetconduct,travellingbyshoitstagesof300kilometreseach,assuchshortstages(thereandback)requirebutlittlefuel.Undersuchcircumstancesthenumberofpas-sengerscouldbecomparativelylarge,asalsotheweightofcargocarriedformakinggoodstationsatintervalsinthenewcountry.Knowledgeofthewinds,heproceededtoex-plain,isfarmorenecessaryforflightsovertheoceanthanforflightovertheland.Atpresentheregardedaflightof1000kilometresasthelimitoftravelovertheocean,butitisamatteroftheprevailingwindsentirely.Astowar,hethoughthisairshipwouldcertainlybeveryusefulforvariouspurposes,suchasscoutingandstrikingtheenemy'sshipping.Incommerceheventuredtosaythatmostvariedenterprisesmaybeunder-taken,andheevenwentintofigurestoprovethatacapitalof£40,000couldestablishaballoonservicebetweenBerlinandCopenhagenwithbothcertaintyandaprofitof10percent.,makingahundredtripsayearbothways.Butheplannedthetypehasgotsomecommandoftheair,asthepassengersnotedwhentheCountforcedhisvesselthroughthedefile.Ourillustrationsshowtherunsoftheill-fatedship.ThesearefromthevolumewhichhasdonesomuchtoworkupthesubscriptionsoftheFatherlandtothelargeamountcabledasalreadycollected.IndramaticsuddennessofcatastropheCountZeppelinwaslikeOr\illeWright.Inthesequelthereisnottheleastsimilarity,Wrightstillliesinhospital,whilehispassengerisinhisgrave.TheCount,ontheotherhand,hasbeenextricatedbytheFatherlandfromhismisfortune.Assoonasthedisasterwasknownawaveofgenerouspatrioticsentimentburstforthallovertheland,andtherushofsubscriptionwasmethodised.Aspecialissueofstampswiththeoldgentleman'sportraitwassold,andwentlikewildfire,andalittlebook,profuselyillustrated,givingthehistoryoftheCountandofhisballoonfromtheirearliestdayswasissued,whichsoldlikehotcakes.Be-tweenthemthesetwobroughtinthetidysumoffivemillionmarks,or£200,000ofourmoney.Theexpensesmusthavebeenconsiderable,butwhatevertheywereitisclearthatthe£100,000theFatherladstartedouttogetforthepatrioticnoblemanhasbeenjustaboutreceivedbythistime.ItgiveswarmthofcolourtotherecentlycabledstoryoftheveterancarryingtheGermanCrownPrinceroundtheFatherlandinanewly-furbishedoldballoon,meetingtheKaiserontheway,whogreetedthepairwiththecustomaryin-fallibilityandtersenessofexpression.whichwreckedtheballoonwithsuchswiftnessofdestruction.Therewasnoshelter,bytheway,Avhenhewasforcedtocampforlackoffuel.Andwhywasthefuellacking?Enoughhadbeenputonboardforthedistancecontemplated,andtospare.Theshortagewas,accordingtotheaccountswhichhavereachedus,duetoleakage.Butwhywasthereleakage?Probablybecausethegasbaghadbeenundulystrainedbythefighttotoreetheshipaheadagainstthewindthroughthepass.Forcedtodescendforlackofgas,theshipwascaughtinastormandwreckedwithoutanyresistanceordelaywhatever.A]ltheseconsiderations,however,havenoeffectontheopinionoftheGermanpeopleoroftheGeimanGovernment.TheCount'sdirigibleisinfavour,hehasobtainedamplefundstobuildan-otherandstrongership,andhewillexperimentfurtherwiththeshipshehasalreadybuilt.Oncemoreheiscareeringthroughspace,oncemorehashethemostdistinguishedpeopleofthelandforhispassengers,oncemorewillhemakeaboldbidforthemasteryoftheair.Zeppelin'sfaithisnotdead,andhedoesnotstandaloneasabeliever,fortheGovernmentsofallcountriesarebuildingdirigiblesasfastastheycan.Inspiteofaccidentsingreatvarietytheycontinuetheraceforthepossessionofthelargestairfleet.Theveteranhasagreatnationbehindhim.Buthewantsmore,hewantstheverdictofscienceonaccomplishedfacts.Butscienceisstandingbackfromhim.December1,1908PROGRESSItiswell,fOlf01-someinfallibilityiswantedmorethancanbesecuredforthedhigibletypebyevennationalsubscriptions,andferventpatriotism.BeforethedisasterthepoorCounthadworkedhimselftothepitchofinfallibility,inanaiticlecontributedtoaperiodicalonthesubjectof"Thepracticaluseofairships."Itwasafascinatingarticledealingwiththedevelopmentofafascinat-ingsubject.Itwaswisewithal,andprudent.Itdidnotconcealtheauthor'sopinionthattheuseofthedirigiblemustbeconfinedforever—onthescaleottueZeppelinconstruction—toGov-ernmentsandverywealthyindividuals.ItwasbasedonatheoryworkedoutbytheauthorthatwiththeaverageforceofwindsprevailingthroughoutEurope,adirigiblemaydependalmostalwaysongoinganywhereitpleases.Thisishiswayofputtingit:—"Myairshiptravels4000kilometres,orabout2,500miles,infourdays,goingattherateoftwelvemetresasecond,or43.4kilometresanhourThroughacarefulstudyofthehourlylepoitofthespeedofthewindsgiven,outbythemeteoro-logicalstations,thestormiestdaywasplannedthatcouldbeconceivedofinthecourseofayearfromthelongestperiodofthemostviolentwinds.Bycomparingsuchadaywithdaysofmoderatewindstheconclusionwasreached—formiddleEuropeatleast—thatthemostdifficultconditionsforanairshiptoweatherarepresentedbywindsblowinginthesamedirectionattherateofsixmetresasecondforfourdaysinsuccessionatamediumelevation.Undersuchhighlyunfavour-ablecircumstancesmyairshipwouldcover1700kilometresinfourdays,andwouldhaveonhandattheendasufficientreserveoffuel.Thus,onthemostunfavourabledaysoftheyear,theshipcouldtravelfromBerlintoSt.Petersburg,MoscowandConstantinople,thoughtoreachthelasttwo53GoingOutfortheLastFlight.iNMIDAIK,LookingDowntheRhineValley.



GreatFlightbyMr.WilburWright.upwardroundtheparadeground,tillhegotituptothe200feetlevel.Therethegoingwaseasieragreatdeal,eitherbecausethepuffswerequieterthere,ortherewaslessdisturbanceoftheaircurrentsfromthehousesandtreesneartheparadeground.Beforethemachinecamedowntherewasastrangeincident.Adove,attractedbythemonsterwhirringalong,startedinpur-suit,andmadedes-perateeffortstocomelevel,keepingitupforover300yards.Butthe"man-bird"easilyhelditsown.Brainsandmachin-erytriumphedoverinstinctandperfectknowledgeofflying.Mr.Wrightshotaheadofhiscompeti-tor,thebirdbeing''outflown,outclassedandoutrun.''Cheersandwavinghandker-chiefsproclaimedthevictory,andtherewasagreatdealofshout-ing.Themachineeventuallycamedown''alightingsoftlyinacloudofdustandahazeofcongratula-tions,withshoutslouderthanever."Thenextdaythetriumphalprogresswasresumed,withgreatnightsinfiguresofeight,andthespeedregisteredbyanemometerwas391/*milesanhour.Thenextdaytheaeronautwentupwithmiof-ficerofIheAmericanArmy,andafterhehadbroughthim.safe-TheFirstSuccessfulFlightZeppelin'sFirstPlightandAnchorageItappears,fromthereportscomingtohandinordinarycourseofmail,thatOrvilieWrightmadehislonghourflightsbeforehisbrotherWilburhadgottothatstageinFrance.OntheBthofSeptemberhenewforonehourandliveminutesroundtheparadegroundatFortMeyer.Onthe9thhestayeduplonger,andgotthecheersandwavingofhandkerchiefsofseveralthousanddelightedspectators."The'aeronef/"wroteaneyewitness,"speddowntherailandmountedimmedi-atelyintotheair....Thecrowdaftergivingonecheerasthebigbirdrosequietandmotionless,stoodwatchingandwaiting."Afterithadbeenflyingstead-ilyroundandroundthecourseforthreequartersofanhour,thewindsuddenlygotupandblewtenmilesanhour.Atoncethemotionoftheaeronefchanged.Gonewastheeasy,steadymotionhithertosore-markable.Nomorestatelycurves;shebeganto"dipanddive"somethinglikeashipinaseaway,"risingupsuddenlyandthenrushingheadlongdownthesteepslopeofanaerialwave,untilbroughtupsharplybythesteadyhanduponthelevers,thefigureguidingthemachinesittingalmostmotionless.Nodifferencedidthebreezemaketothemanwhohasnegociatedwindstwiceasfast,andbutlittledifferencewasnoticedinthespeedwhenthewindwasononeside,inspiteofthepitchingandtossing.Butagainstthewindthespeedwasperceptiblyslower,andwithit,asthemachineswungroundthecurves,itseemedaveritableaerialexpresstrain,someteoricwasitsflight."Thetravellinggettingmoreuneven,theaeronautdecidedtotrywhattheairwaslikehigherup,andsenthismachineonalongseriesofspiralflightsOrvilleWrightinAmerica.lyback(afterastatelyflightattherateof38miles)toearth,hestartedupagain,andremainedintheair,goingfast,forover74minutes.Buttherewasasadendinprospect.Itcameonthe16th.Theflightbeganustheothers,withgraceandspeedbird-likeineveryway."Wrighthadapassenger,Lieut.Selfridge,oftheU.S.Army,andastheyswungroundtheparadegroundinstatelyfashion,thelieutenantwavedhishandrepeatedlytofriendsbelow.3ivery-thingseemedtobegoingquiteshipshapeandBristolfashion.InthemidstoCthispleasantscenecametheend."Suddenly,onroundingacorner,themachineappearedtoloseitsbalance,iikeabirdkilledonthewing,andfelltoearthwithasickeningthud.''Thefallwasesti-matedbytheonlookersatfrom75to100feet.Manyrusheduptohelp.Theyfoundthemachinesmashedtopiecesandtheunfortunatepassengerslyingamongthewreckage.Anotheraccount—DailyMad—givesthefollowingdetails:—"Theaeroplanewasmaiiingitsfourthcircleoftneparadeground,whenthegreatcrowdwhichhadgatheredtowitnessthenightssawabladeofthelefthandpropellerflyoff.Instant-lythemachinefluttereduncertainlylikeawoundedbird.Thenitturnedcompletelyoverandplungedseventy-fivefeettoearth.Agreatcloudofdustrose,instantlyshut-tingofftheviewofthewreckage.''Allaccountsagreethattheprimarycauseoftheaccidentwasthereplacementoftheoriginalpropellersbyapairsome-whatlonger,forthepurposeofincreasingthespeed.Therewasnotroomenoughfor,thenewbladestoworkfree,hencetheacci-dent.Thereissomecomfortinthis,foritdisclosesthatthecausewasnotanyuncer-taintyordefectintheaeroplaneitself.TheflightsofOrvilleWrightarethusre-corded::—•Sept.9—lhr.2min.13sec.Sept.10—lhr.smin,42sec.Sept.12—lhr.14min.20sec.ThedayaftertheaccidentWilburWrightwastocompetefortheMiehelinCup,andmanythousandsmettoseethesport,butonreceivingthenewsoftheaccident,heburstintotears,andshuthim-selfupaloneinhisaeroplaneshed.December1,1908PROGRESSZeppelinNo.i.theLastFlight.(Details—from"TheTimes''—ofcabledcondensationUvomonthsago.)"AtLeMansonthe21stMr.WilburWrightsurpassedallpreviousachievementsinaeroplaneflights,bothfortimeanddis-tance.Itwasnotuntil4o'clockintheafternoonthat,thewindhavinggonedown,theaeroplanewasbroughtoutfromitsshedinthepresenceofMr.HenryWhite,theUnitedStatesAmbassadorinParis,andacrowdestimatedat8,000persons.Muchprecioustimewaswastedinthreefalsestarts,butwithhishabitualimper-turbabilityMr.Wrightpersisted,andat5.17rosesuccessfullyintotheair,and,fly-ingataheightof15to20ft.,steeredforthefirstturningpost.Thecourseismark-edoutbythreeturning,postsformingatriangle,ofwhichthesidesare1,000,700,and300metresrespectively.Oneofficiallapistherefore2000metres,butintakingtheturnsmoredistanceisnaturallycov-ered,sothatalapgenerallyamountbtoatleast2J">OOmetres.54



parativecalm.Itisinterestingtonotethatduringtheseexhibitions,MrFarmanhasbeenmakingprogressalso,andononeoccasionflew34kilometresin36minutes.Ofhisnewmachineitissaidtohavebutlittlelateralroll,andtobeunderverygoodcontrol.Theweightcarriedwas650kilogrammes.thandidthesamedistanceearlierinacom-PROGRESSDecember1,1908AldusManutius,afamousfifteenthcenturyVenetianprinter,hadinhisofficeablackboy,purchasedfromacorsair.Theaitofbookpro-ductionwasatfirstsolittleunderstoodastobeasciibedtoSatan.ThesuspicionthattheEvilOnehadsomethingtodowiththenewartwasintensifiedinVenicebythepresenceintheofficeofMaimtiusofhisblackservant.Sostrongwasthefeelingthattherewasgravedangerofhisplacebeingwieckedbytherabble.ThereuponAldusdeclaredthatanypersonnotsatisfiedthattheboywasfleshandbloodcouldcomeandpinchhimtomakesure.Themistakenimpressionwasthuslenioved;butbefoiothistimethename''Printer'sDevilhadbeenattachedtotheboy,andhaslivedeversinceasthenicknameoftheladinaprintingoffice.TheLiftofAeroplanes.ItliasbeenremarkedthattheconquestbytheWrightsoftheairisnotmorewon-derfulthantheirconquestofthepublicontwocontinents.CertainlythewelcomeaccordedintheStateswasimmense,andthatinFrancenothingless.Inthelatterthereismoreofthedramatictouch.ThelandofMontgolfier,theinventoroftheballoon,ofRenard,thebuilderofthefirst"dirigible,"ofSantosDumont,whofirstflewanaeroplane,andofDelagrange,whomadethelongestandthemostsensationalflightbeforetheappearanceoftheWrights,has,afterbestowingridiculeonthebrothersfortheir"profusionofadviceandtheireconomyofexperiment,"thrownitselfattheirfeetwithsportsmanlikereadinessandpromptitude.TheFrenchjournalistsarenevertiredofcontemplatingMrWilburWright.Theyseeinhimarealbird;theytalkofhis"bird-likeprofile,"theydiscusshis"un-blinkingeagleeye,"theymeasurehis"claw-likefingers,"theydwellonhis''hoppinggait.''Allofwhichshowsthatthe(iaulisnothingifheisnotthorough.Theman,moreover,waspeculiar,keep-ingbyhimself,livingforhismachine,pro-tectingthesameagainstallpryingin-quisitiveness.Hecampedinthemachine'sshed,sleptinacotalongsideoftheaero-plane,wenttonohotelevenformeals,butcookedforhimselfonagasolinestoveinthe"Amurrcan"manner;neverspreadhislegstowardsacheerfulclubfireamonghisfriends.Eventheshowoftheaero-planehadnocharmsforhim;forhewouldgooutonlywhenitsuitedmm.Oncetherecametenthousandpeopletoseehimfly.Helookedatthem,wentbackintohisshed,andcalmlysaidthathewantedalittlemorepracticeinabreezebeforehecouldthinkofshowinginpublic.Dela-grange,whowentintopersuadehimtomakesomesortofaflight,justtoobligeallthosepeople,wasaghastatthefailureofhiswell-meantattempt."Ifithadbeenmycase,"saidhe,"Iwouldhavestartedout,evenifitmeantthesmashupofmymachine.''ButWilburWrightwouldnotbedrawn.Anotherdayareportertriedtoputhimthroughhisfacingsinawaythereportershave.WouldMr.WrightnotflyacrosstheChannel?No,Mr.Wrightdidnotthinkthathewouldjustyet.Whynot?Onlythatitwasalittletoorisky,and,be-sides,itwouldnotproveanythingmorethanajourneyoverland.Werememberwhenwewereinvestigat-ingthematterofflight,weweremuchstruckbythefactthatthesebrothersverypersistentlydideverythingforthemselves,andwesaidso,especiallynotinghowtheyhadstartedouttoinventanengineforthemselves,ratherthanusetheenginesal-readyinusebyotherpeople.Theywentallovertheworldinsearchofideasbeforetheyweresatisfied,andthentheydidevery-thingforthemselves.Thesamequalityhasstruckthereportersandothers.ButTheWrightBrothers.thesedeclarethattheenginetheymadeintheirlittlebicycleshopatDayton,Ohio,isheavierthanthemachinesofDelagrange,Fannan,andtheothers,andincomparisonveryclumsy.AnAmericanwriterintheIndependentMagazinemakessomeveryilluminatingre-marksaboutthebrothersandtheirmachine,thus:—Thechiefpeculiarityofthecon-structionoftheWrightmachinesisthecurvaturethatmaybegivenatwilltotheaeroplanesbymeansofwiresconnectingtheoutercorners.Thefrontedgesarerigid,buttherearedgescanbebentbymovingaleverattherighthandoftheoperator.Inmaking,forexample,aturntotheleft,therightwingisfirsttippedupatanangle,andthereforerises.Butsinceitnowoffersagreaterresistancetotheairmthisposition,themachinewouldtendtoturntowardstheright,withthiswingasapivot.Thisisopposedbytheuseoftheverticalrudderbehind,whichismanipulat-edbyasecondleverattherighthand.Assoonasthemachinebeginstocomeround,bothleversarereversed,andtheleftwing[offeringnowgreaterresistance,becomesthepivotaroundwhichtheturnismadeAthirdleveratthelefthandcontrolsthehorizontalrudderinfront,steeringtheaeroplaneupordown.Thisconstructiongivesgreatstability,eveninawind,andhoweverhighitmaybeintheairwhenthepowerisshutoff,itglidestoearthatagentleanglelikeadirigibleparachute.TheWrightshavesolvedtheirproblemintheirownway,withnomastersbutthebirds.Withoutmoneyorinfluence,withnoaidfromtheGovernmentorthescien-tificresearchfunds,theyhaveworkedouttheirinventionin.thegoodoldAmericanway,andhaveearnedtheirsuccess."Theflightproceededwithperfectregu-larityandsuccess,forthemostpartataheightoffrom60to75ft.,untiltheon-comingdarkness,andthatalone,madeitdesirableforMr.Wrighttoreturntotheearth.Hehadflownforlhr.31min.25sec,andhadcoveredanofficialdistanceof66kilometres600metres,andanactualdistanceofconsiderablymore—probablyatleastasfarasfromLondontoBrighton.Asheonlyexpended22litresofpetrol,outofthe50whichhehadonboard,andtwolitresofwater,outofthetenwithwhichhestarted,thereseemsnoreasonwhy,withbetterluckintheafternoon,heshouldnothaveflownforthreehoursandahalf.BythismagnificentflightMr.Wrightap-pearstobetheholder—untilheisbeaten—•oftheMichelinCupforthelongestflightuptoDecember31andoftheprizeofferedbythe"aviation"committeeoftheAeroClubforthebestflightuptoSeptember30.Astheconditionsfortheseprizesstipulatethatcompetitionforthemmusttakeplacebetweensunriseandsunset,andbemea-suredbetweenthefirstand.lastturningpostspassedinfullflight,Mr.Wrightwillonlybeabletocountforthemsomuchofhistotaldistanceashecoveredbeforesun-set—namely,38kilometres."Thisisimportant,asestablishingapos-sibilityof137milesonaconsumptionof50litres.IntheremainingdaysofSeptemberMrWrightmadesomeveryremarkableflights.InoneofthesehetookwithhimM.Tis-sandier,thesonofoneofthemostfamousoftheaeronautsoftheSecondEmpire,andthedaysofthesubsequentsiege,afactwhichlentconsiderabledra-maticinteresttotheflight.Thesonoftheveteranballoonistsaidtoareporterthathe''triedtohavesomesensations,butcouldnotmanagetogetupanything.Infact,theonlysensationhehadwasoneofcompletesafety.''AfterthatMr.Wrightcarriedseveralpassengers,oneatatime.OftheflightonSeptember28th,themostremarkabieofthewholeseries,thedescrip-tionoftheTimescorrespondentwhosawit,whichwequote,isoneofthemostin-terestingintherecordofaviation.Afterhisusualdeliberateexaminationofhismachine,hestartedatabout1.45,andflewlhr.7min.244/ssec.Ofthistimeonlylhr.7min.and112/ssec.countsfortheaero-clubcompetition,butduringthelatterperiodhecovered48kilometres120metres,thusraisingthepreviousrecordachievementbyaboutninekilometres.''Whenhealightedabout20yardsfromtheturningpostwhereIwasstanding,heex-plainedtiiatowingtothetoofreeworkingofthelubricationpumphehadrunoutoflubricatingoil.Otherwise,hesaid,Icouldhavegoneonfortwoorthreehours.""Mr.Wrightshabitistospeakthetruth,and,indeed,soperfectishiscontrolofthemachineinalightbreeze,suchasprevailedthisafternoon,andsoregulartheworkingofhismotor,thatthereappearednoreasonwhyheshouldnothavecontinuedflyingsolongasanypetrolremainedinhistank.Helostnowaterduringtheflight,anddidnotvaryhisspeedmorethanasecondortwoperkilometreintenkilo-metres.''Themachineflew,thecorrespon-dentadded,withthesteadinessofanex-presstrainaboutaheightof45feet.Dur-ingaflightof55kilometresonthe24ththewindgotup,andtheaeronautfoundithardworktostruggleagainstthegusts,buttheaeroplanebehavedadmirably,andthefirst38kilometrestookonly31sec.longer55Drawaright-angledtriangle,denotingthebasebyACandtheverticleheightbyBC.TheangleBACisthentheinclinationoftheplanetothelineofflightinstillair,andtheheightBCcorrespondstothepitchofascrew.SupposeweassumeBGtobeone-fourthofAC,say1footand4feetrespectively;theplanewillthenmovetheairdownwards1footforevery4feetoftravel.Assumethespeedtobe44feetpersecond;inonesecondthereforetheairwillbemoved44/4=11feet.V,theacceleration,thereforeequals11feetpersecond.Thetotalquantityofairmovedpersecondisfoundbytakingthesumofthelengthsofalltheleadingedgesoftheplanes.Thissummultipliedbythedistancemovedmonesecondandby0.08andbyFwillgiveustheweightofairmoved,andthisweightmultipliedbyVanddividedby32(q)willgivethethrust,orlift,inpounds.IfS-speedpersecondmfeetonthelineofflight,Pthepitch=ACIBCandVtheacceleration=S/P,andL=lengthoftheleadingedges,wemaywritetheformulaas0.08LSF2/32F2/32=theliftinpounds.InFarman'scasethespeed8was45feeepersecond,Lequaledabout96feet—wedonotknowwhatFwas,butassumeittobe10feet—wegetliftorthrustT=96x45x102y0.08/32=1,080pounds.Itwasactually1,100orthereabout.—Prof.RankinKennedy,inEngineering.



SicJosephWvrdvrsourtoDehethelastSpikesaidhewould,andProgressisglad.1here-fore.Notestimonialwaseverbetterde-servedthanthelittlegoldlocomotivepre-sentedtotheMinistertheotherdaybytheWellingtonIndustrialAssociation.Whywastheprogressoftheworkaeeel-oftheMainTrunkLine.Fortyyearsago,whenAucklandcededprideofplaceandWellingtonbecamethecapitalofthefutureDominion,parochialismreignedoverbothplacesmitsmostobjectionableform.Ascommunicationbettered,theparochialgiantbecameadwarf.Later,therailwaysad-vancingreducedtheparochialfeelingstillmore,andwhenthedaycameforthedriv-ingofthelastspike,therearosefromallsideshymnsofpraiseoftheunityofbroadideaslongdeferrednowcomewithingrasp-ingdistance.Thesewereemphaticallycor-roboratedbythemeetingofthetwoRail-wayLeaguesatthecompletionceremony.ThemeaningofwhichisthatwiththelastspikeMasburiedtheparochialhatchetsolongandsoobstinatelyflourishedtotheirmutualdisadvantagebythetwogreat,growingrivalcitiesoftheNorthIslandofthisDominion.Theirfutureisassuredbythecompletionofthisrailway.Itwillbethegrandfuturethatalwaysawaitsthere-establishmentofgoodunderstandingbe-tween"friendslongparted,grownsingle-hearted."ber6th.AuthorisedbyParliamentin1884,begunbySirRobertStout,PrimeMinister,whocutthefirstsodin1885,andcompletedbyhissuccessor,SirJ.G.Ward,whodrovethelastspikein1908,thislinenowroundsofftherailwaysystemoftheNorthIsland.ThelastceremonywasperformedbythePrimeMinister,notbytheGovernor,aswasthecasewiththeManawaturailway,whenSirW.Jervoishandledthehammer.Itwasanewdeparturewhichtheoutgoing-MinisterofPublicWorks,MrHall-Jones,justifiedbythepleathatasthePrimeMinisterofoneperiodhadcutthefirstsod,itwasbutrightthatthePrimeMin-isterofanotherperiodshoulddrivethelastspike.Whichwasaccordinglydone,asmaybesurmisedfromoneofourillustra-tions,faithfullytakenforusonthespot.Theomenswerebadforthosewhobelieveinsuchthings.Itrained,andthetrainfromtheSouthmanagedtorunofftherailsalittlebit.Butthetripproceededtoconclusion,asordained,andnoonewasonepennytheworsefortheomensMakatoteViaductAStoppagebytheWa\PROGRESSDecemberl,1908NorthIslandMainTrunkRailway.THEOPENING.Engineering.Aftertwenty-threeyearstheNorthernMainTrunklinewascompletedonNovem-crated?Theanswertothatquestionwassuppliedatthecompletionceremonyintwoparts:onebythechairmanoftheAuck-landNorthernRailwayLeague,theotherbytheheadofthekindredWellingtonin-stitution.Theansweristhattherewasasuddenappearanceofrailwayleaguescon-vergingfromoppositequarters.Thisconvergingwasagoodthing.HowgoodathingmaybeseeninthespeechesofthebanquetwhichprecededthetripinWellington.ThesespeechesallstruckthenoteofunitywhichisthespecialmissionBeforedrivingthespike,thePrimeMin-isterwasgladtoseethepresenceoftheMinisterofPublicWorksatthewritingonthelineoftheword"Finis,"towhichhehadcontributedthemainpart.ItistotheenergyandabilityofMrHall-Jonesthatthesuccessofthemorerapidprosecutionofthisgreatworksince1899isdue.In1906hepromisedtheendintwoyears,andwiththeaidofhiscapableundersecretary,MrBlow,andtheengi-neersofthedepartment,fromthechiefdownwards,hekepthisword.ProgressTheindustrialAssociationTheHon.W.Hall-Jones,MinisterforRailwa\sandPublic\\oiksatthecompletionoftheNotthemMamTiunkLine,nowPlighCommissionsfoitheDominioninLondon56



The''Byke"isonthelistofthingsonceprohibitedbyscientificauthority.Agreatmathematicianoncepredictedthatastheaverageofman'swalkingspeedunderthebestconditionsisfourmilesanhour,andasthemachinewouldbeworkedbythelegsofman,thereforetheaveragespeedofthemachinewouldneverexceed,underthebestconditions,fourmilesanhour.Thema-chinistsexhibitedtheirreverenceforscien-tificpredictionbyracingthehumanpro-pelledmachineuptonearlythespeedofthegallopingracehorse.Butbeforethisspeedwasreached,sciencehadverycare-fnllywatcheddevelopments,and.withoutjoininglotwasforalongtimeapersonalmatterbetweenBoonderandthecontrac-tor.''Yet,saysBoonder'screator,alltheseworkswenton.Menquoteandtheylaugh.Buttheyforgettheessentialdifference.Thedogresistedblindly,resisteduntiloneday—itwasthedayofthetrialtripoftherailwayears—he"barkedhimselfoutofallshapeinthefront,beingthrownbacksev-eralfeetbytherecoilofeachbark,"untilinoneoftheseintervalshefailedtorecoverquicklyenough,andtheresisterofprogressperishedamartyrtohisconservativeno-tionsHerewehavethefundamentaldifference.Thedogresistedblindly.whereassciencemerelyisslowtoacceptthefirstclaimsofnovelty,butmaintainsthatwatchfulandwasdefendedasadeductionfromthegreatprincipleslaiddownbyNewtonhimself.Butalreadymanhasflownwithexasperat-ing1easeforanhourortwoandbeatenaflyingbird,inthepresenceofthousandsofshoutingpeople.Asusualinthesecases,sciencehastakenahold,andbidsfairtoguidetheexperimentersofthedayintotheperfectionofbirdflight.Indeed,therearemennotwithoutscientificknowledgewhothinkthattheperfectionwillberelativelytothebirdswhocarryonlythemselvesasistheperfectiontothefishesofthesteamship,which,byfollowingtheexampleofthefishes,whosupportthemselvesonlyinthewateratgreatspeeds,carrycargoesoftensofthousandsoftons,andhundredsofpas-sengers,alsoatgreatspeeds,againststormyIntroduction.]!DevelopmentoftheBicycle.2^3^*^Y(/fA_^1870—1908.Ja\PROGRESSNo.00-iiMoon.RuYCTiPAMmrr-TO-Drrrappoivtmiatswindsandragingseas.Inthisconnection,thepopularmindhasbeentooscornfulofthetrainedintelligence.Thestoryofthedog''Boonder,''wholivesnowonlyintheimmortalpageofBretHarte,suppliestothisschoolofthoughtitsfavouriteillustration."Boonder"saidhiscreatorwasknownas"BoondertheConservative"because"inmattersthatdidnotinvolvecourtesyliewassincereinhislikesandhisdislikes.Hewasinstinctivelyopposedtotherailroad,andwhenthetrackwaslaidBoondermaintainedadefiantatti-tudetowardseveryrailasitwaslaiddown."Inlikemannerdidheresisttheintroductionofgasintohisnativetown,andspentonewholedayinangryalterca-tionwiththeworkmen."Alsowhenthequestionofwaterworkshadbeensettledandworkbegun,"thegradingofanad-unprejudicedattitude,whichalonecancommandtheeventfulsuccessofallscien-tificadvance.Thisiswhythedevelop-mentofthecyclehasbeenalongthelinesofsoundnessandreliability.Science,hav-ingbegunbyquotingaformulawhichsaidthethingcouldnotbedoneatall,endsbydrawingupanotherformulawhichexplainshoweasilyitisdoneeveryday.Toursimplercaninecanonlydetectimposture—andtherehecarriesineyeandnostrilaveritablebunchofSpearsofIthuriel—butwhenitcomestorewardingmerit,andcon-solidatinganddirectingachievement,thecomparisonmustceasebetweenyourcanineandtheeternalacademyofsciences.I.—TheBicycle.Itwasfirstavelocepede—thatis,afterapainfulexperienceofmanywheelsofdubi-ousorderandconstruction.Andabouttheprejudice,quietlylookchargeanddirectedtheevolutionofthemachinewithhappiest,results.Themotorcaraffordsanotherinstance,withamovingstoryoftheunholycombina-tionbetweensciencelawandpopularandParliamentaryprejudice,wherebytheen-terprisingmotoristwaskeptbackforyears;and,whatisworse,acontemptforlawandconstitutedauthoritywasfixedinhisbreast,whencehaveflowedaterriblelistofundesirableconsequences,whichhavemademotoringamuchhatedandverymuchfearedpastime.Stilltheengineersandthemathematiciansandthemenofsciencegen-erallyhavedonewondersformotoring.Aviationhasmuchtosayofthesameim-port,forsciencewasatfirstcommittedtothetheorythatman'sweightrequiredawingspreadofamileorso,andthedemandDecember1,190857



Whatmorenaturalthanthedevelopmentfromtheordinarytothemotorcycle?Havingestablishedthemachineonfirmlines,thenextthingwastogiveitthespeedtowhichitsformentitledit."Withtheadventofthemotorcaranditsmultitudeofenginesofnewandstrangedevice,theattainmentofspeedscommensuratewithmodernideasandmodernrequirementsverysooncameabout.Theveteranfirmasamatterofcoursekeptlevelinthisadvancewithitsowntraditions.Lookingroundwearenotastonishedtoseeafour-cylindermotorcycleamongthestockThisisknownastheFN.MotorCycle.andistheonlyfourcylinderinexistence,andtheonlyoneofanysortthatemploysshaftdriving.Thelatestmodel,builtspeciallyII.—TheMotorCycletheweightofthewholeconcern,isspeciallyprovidedfor,beingmadethroughoutofcolddrawnsteel,andofastrength'muchaboveallpossiblerequirements.Thesespecialties,togetherwithalargerangeofstandardisedpatterns,areamongtheresultsofexperiencewhichhasgrownupwiththebicycleduringthelastfortyyears,andtheydemonstratetothemostcarelessobserverhowthemarvellousde-velopmentoftheordinarybicycleofcom-mercehascomeabout.especiallyparticularandpernicketyintheircyclictaste;therearemodelsforgirlsandboys,andtherearemodelsoflightweightwithgreatstrength;inall,someseventy-fivedifferentmodels.Itistobenotedthatallpartsareinter-changeable,wherebythegreatdesideratumhasbeensecuredofrapid,cheap,prompt,andunerringrepair,accuratefit,absenceoffrictionanddurability.Otherdetailsareequallyinteresting.Theframesaremadeofcold-workedhigh-gradesteelexclusively;nomalleable,castorhot-stampedironisused.Theyareconsequentlyofuniformtemperthrough-out,andpossessunrivalledstiffnessandstrength.Theflushjointsgiveaperfectlysmoothoutline,withnoledgesoranglesinwhichmudordustcanlodgeThehubshavecold-drawnbodieswithbearingcupsandconesofhighcarbontoolsteel.Theextraordinarydurabilityofthebearingsisuniversallyacknowledged,andhasonlybeenachievedbyyearsofexperienceandtheemploymentofthefinestgradesofsteelprocurable.Sofarasthecompanycantrace,lessthanonein75.000oftheconesshowsanysignsofwearwithinthenormallifetimeofabicycle.Thevitalorganofthebicycle,thefrontforkandcrownsupportingthroe-fourthsofyear1870thevelocepedecameintothefrontofpedallingandprediction.Thethoughtnaturallyoccurs:"Isthereapur-veyorofbikeswhowasinthebusinessinthatremoteepoch?"Echoimmediatelyanswers—ifyouhappentobeinVictoriastreet,Wellington—"Yes!"ThefirmofRudgeWhitworthwasinbusinessthen,andisinbusinessnow,aftercontinuousser-vice,andis,byRoyalWarrant,manufac-turerstotheKingandPrinceofWales.Thefacttellsofavaststoreofexperience,addeditembyitem,tilleverypartofthemachinehasitsexpertsanditsseparatehistory.Goingwiththemanager,Mr.Reynolds,intothewarehouse,wherethebikesofthefirmarestored,youfindthemlyingaboutingreatvarietyaftertheirvoyagefromtheworksatBirminghamandCoventry.Typicaltheyare,asyoumayseeataglance,ofthefirmwhichhasthelongestexperience,beingdistinguishedforthelongestsalelist,andforavarietyofspecialitiesuniqueandattractive.Havingwatchedtheprogressofcyclingfromthosevelocepededays,thedirectorsofthesefam-ousworkshavearrivedattheperfectionofspecialisedparts,whichtellsitsownhis-toryofthegeneraldevelopmentofthepopularmachine.Themethodshavelongbeenscientific,followedbythemostrigidtests,andthemostexactingexamination,andlatelythesystemhasbeenplacedunderthecontrolofamag-nificentlyequippedchemi-calandphysicalresearchlaboratoryestablishedin1901,forthesolepurposeoftestingandimprovingeverydetailofthemanu-facture.Thesedetailsarehigh-lyoriginalincharacter,thoughtotheordinaryob-serveritmayappearthatallbicyclesarealikeineveryrespect.Theymaybewhenthepartsareboughtfromdifferentmanufactur-ersandputtogetherbythemakers,whoareknowntothetradeas"assemblers."Attheworksofthefirmeverypartisbuiltandallareputtogetherunderthesameroof,sotospeak,fortherearemanyroofsinthishugeenterprise,andallthepartsareprotectedbyfar-reachingpatents.ThereareamongthesetheCoasterhubandbrake,thetwo-speedgear,andthethree-speedgear.Ofthesetheformerhastheadvantagethatthechangeofgearcanbeeffectedwhilepedalling,aswellaswhilefreewheeling,whereasinthelatterthemodusoperandiisthesimplestpossible:—"Thegeardrivesnormallydirectonthemediumgear.Amovementoftheleverbringsthehighgearintoactionwithanincreaseofover30percent.;anoppositemovementofthelever,ontheotherhandbringsthelowgearintoaction,Avithareductionof25percent,belowthemedium.Thefreewheelisavailableonallthreegears.''AmongthespecialtiesofthefirmweseetheNo.6041Model—illustrated—asdur-ableandfullyguaranteedasallotherModelsmadebytheRudgeWhitworthfirmfittedwithCoasterhubandbrake—areli-able,easyrunningandpopularmachine;theModel6141,withsimilarequipmenttoabove,andisthepopularlady'sma-chine;theModel5AeroSpecialSpeedIron,afineracingmachine;theultrarefinedModel2041.fortheriderswhoarc
December1,1908PROGRESSfortheexporttrade,hasalargerenginesomewhat,andhasastandardframeof20in.,onwhichtheridercansiteasilyinthesaddleandrestbothfeetontheground.Ithasalsoheavierrims,whichwilltakemostlyanyofthewell-knownmakesofmotorcycletyres,andalargermagnetofittedwiththehighestgradeballbearings.Altogetherthe1908F.N.isthoroughlyup-to-date.ThelightF.N.hasgonebacktotheoriginallighterpower,andtomakeittakeanyhill,theenginehasbeenprovidedwithagearedpulley(multiplicateur),ofgreatsimplicity,consistingofaspurpinionwheelof15th.,mountedontheengineshaftandengagingwithanddrivingbymeansofthe52internalteethoftheV-shapedenginegallery.Theenginemakesthreerevolutionsbeforethepulleyhasmadeasingleturn.Theresultisincreaseofthediameterofpulleyanddecreaseofdiameterofthebeltpulleyonthebackwheel,thusprovidingmechanicalandra-tionalconditionsfortheworkingofthebelt.Hencethepossibilityofgearingwithsinglegearto8to1,enablingthemachinetoclimbanyhillandatmoderatepace.Themachinecanberiddenveryslowlywithgreatcomfort,andwillworkuptoaspeedof28miles.Withthegearedpulley,moreover,thereisthismarkedadvantage,abigone,thatthetensionofthebeltdrivecanberegulatedwhiledriving.Thustherearenostoppagesfromslackbelts.Nottheleastad-vantageisthatalltheworkingpartsofthegear-edpulleyarelubricatedfromtheengine,andareenclosedinadustproofcovering.Themachineweighsnomorethan120lbs.,andithasspringforkswhichabsorballroadvi-brationsandshocksbymeansofcompresseddou-blesprings.Safety,com-fort,easybutadequatespeed,andpowerforeverysortofhillmakesthislightF.N.anidealmachineforallbusinessriders,withbeltsoftenlastingfor7000miles.Thedevelopmentofthepowerofthesemotorcyclesisveryinteresting,inasmuchasitisbuteightyearssincetheywerefirstintroduced,showing,asitdoes,theremark-ableadvanceoffourh.p.,thefirstenginehavingbeenof1h.p.,againstthepresentlargestsizeof5h.p.This,ofcourse,wasduetotheneedforhillclimbing,nottoanydesireforracingsuccesses.Itmustbeunderstood,atthesametime,thathighpowerisnotanunmixedgood.High-poweredair-cooledmotors,havingproportionatelysmallercoolingsurfaces,areapttooverheatjustwhenthehighpowerismostwanted.Toobviatethesemanydrawbacks,theF.N.haveproduced,afterlongandcarefulstudyandexperiments,anewtypeofmotorcyclethatshouldmeetwiththerationalrequirementsofmotorcyclists.ThesaleoftheE-udgeWhitworth,knownas"Britain'sBestBicycle,"oftheF.N.motor5-6fourcylinder,andthelight-weight%.singlecylindermotorcycles,iscontrolledbyE.ReynoldsandCo.,Ltd..Victoriastreet,Wellington,andtheycanbeobtainedfromrepresentativesinallmaincentresandtownsthroughouttheDominion.58Light-WeightF.N.MotopCycle.



ofthebestthatGreatBritainhastooffer.Thesmallstreamoflocaleffortisheremingledwiththegreatvolumeflowinginfromtheoldcountry,bravingcomparisonwithcourage,learningbyex-ample,andcarefultofollowthebesttraditions.Inthiswell-organisedhomeofthegrowingprintingindustrythelocalproductgetstheup-to-datetreatmentsonecessaryforitsdevelop-mentalongrightlines.PEOGEESStherefore,goestheregularroundofthisfineestablishment,withcomfortablerelianceontheskillofallhands,theperfectionofthemachineryandthepunctualitywhichisoneofthebesttestsofwell-managedenterprise.TheHomeof"Progress.'PROGRESSProgress,itisevidentfromtheseillustrations,iswellcaredforduringthehoursofpi'oduction.Thefirmthatprintsit(Messrs.Whitoombe&TombsLtd.)doessomeofthebestprint-ingworkintheDominion,andiswellhousedevery-where,asmaybe]udgedbythefinebuilding(ofourillustration)whichcon-tributesafairsharetothearchitecturalgraceofthecityofWellington.PRO-GRESS,therefore,comesouteverymonthundergoodauspices,and,more-over,inthebestcompany,forthefirmissuesagreatstoreofpublications,wellknownandmuchread.ThepublishingworkoftheDominionisasyetcom-parativelysmall,torlocaltalentmustserveitsap-prenticeshipincompanyDecember1,190859LETTERPRESSMACHINEDEPARTMENT.COMPOSINGROOMREBUILT1908LITHOGRAPHICDEPARTMENTBINDERY
Messrs.Whitcombe&TombsLtd.newWellingtonestablishmentinwhich"Progress"isprinted.



Residence,Dunedin.B.Hoopei,Architect,TheauthorquoteswithapprovaltheBuildingRegulations(1907)issuedbytheBoardofEducationfornewschoolsundertheircontrol,buthepointsoutthattheirwantofprecisionwithregardtolightingangles,visiblesky,&c,isaneloquenttesti-monytotheneedofmoreexactknowledgeoftheextenttowhichsuchfactorsaft'ectillumination.Theregulationsareevenmoreeloquentlysilentastoartificiallighting.Theyre-quiredetailedplansandspecificationsofnewschoolstobesubmittedfortheap-provaloftheBoardofEducation,includ-ingparticularsofsuchitemsassanitaryarrangements,ventilation,boundarywalls,ArchitectsandLighting.TheMeasurementOFIllumination.Astheheightandextentofbuildingstendstoincrease,theproblemofdaylightilluminationisbecomingalmostascomplexasthatofartificiallighting,andmethodswhich,whencombinedwithexperience,aresufficienttopredeterminesuccessfullythedaylightilluminationof,say,acountrymansion,canbehopelesslyatseaovertownschools,hospitals,andlibraries,orblocksofbuildingscoveringlargeareas.desks,fireplaces,&cbutartificiallightingisnotevenmentioned.Withregardtotheartificiallightingofbuildingsgenerally(continuesMr.Wal-dram),anarchitectappliesatmostonlysuchsimplerulesassomuchcandle-powerpersquareoffloorspace,withoutregardtotheheightoflights,thecharacterofthereflection,orwhethertheglobesaretobefrosted,tinted,orclear.Forthedisposi-tionofthelightshewouldprobablyrelyupontheadviceoftheelectricalorgas-fittingfirmwhosetenderisaccepted.OnewouldhavetosearchdiligentlytofindinEnglandanarchitectmeasuringincandle-feet,andrecordingforfuturereferenceadegreeofartificialilluminationwhichhehadfoundtobebothsufficientandpleasingforanygivensituation.Yetthemeasure-mentofilluminationby,say,aTrotterDecember1,1908PROGRESSTheuseofilluminometerswouldenablearchitectstoinvitetendersforelectriclightingorgasfittingonthebasisofspeci-fiedilluminationincandle-feetatcertainpointswithspecifiedlamps,globes,&c,andthussecureeffectswhichhadbeenfoundpleasingandsatisfactoryelsewhere.Atpresentfewarchitectswouldhavethefaint-estideaofwhatilluminationincandle-feettospecifyatanygivenpoint,fewstillwouldknowhowtotakethenecessarysimplemeasurementstoseewhethertheyIlluminometersandTheirUseilluminationphotometeror"illumino-meter"issimplyadirectreadingonthedialofaninstrumentofaboutthesamesize,weight,andcostasahandcamera.60ArchitectureandBuildingTheLightingofSchools.Asubjectwhichismuchneglectedandlittleunderstoodisdealtwithinanim-portantarticlebyMrP.J.Waldram,F.5.1.,intheIlluminatingEngineerforSeptember.Howtodeterminetheproperamountofillumination,whethernaturalorartificial,forabuildingisamatteruponwhichmanyarchitectshavebutthemosthazyideas,thoughallrecognisethead-vantageofsecuringsufficientlightwithoutneedlessglare.Mr."Waldramgivesaresumeofexistingregulationsonthesubjectoflighting,andpointsoutthattheseregulationsdonottakeintoaccountthevaryingconditionsinwhichtheyhavetobeapplied.Theaspectofawin-dow(heremarks),itsshape,thesolidanglesubtendedintheclearskyvisiblefromit,thecolouroftheopposingwalls,andtheinteriordecorationallaffectitsilluminatingpower,butsocompletelyhasthescienceofilluminationbeenignoredhitherto,thatnotonearchitectinahundred,probablynotoneinathousand,wouldknowhowtocalculatetheadditionalwindowspacerequiredtoaffordequalilluminationunderadverseconditions.Experiencedarchi-tects,whenfixingwin-dowdimensions,cande-pendupontheintuitionderivedfromaseriesofpreviousapproximationsmoreorlesssuccessful;youngerarchitectscanonlytrusttoguessworkandluck.AComplexProblem.hadobtainedit.Butilluminationincandle-feetatcertainpoints(andnotcandle-poweratuncertainpoints)ispre-ciselywhatarchitectsaremostparticularlyconcernedwith.Theirprovinceisthere-sult,themeanslieinthehandsoftheen-gineer.Atpresentarchitectsknowalittleaboutthemeansandnothingatallabouttheresultuntiltheyseeit.Newandeco-nomicalsystemsofartificiallightingareconstantlybeingplacedonthemarketandwidelyused.Whereasafewyearsagoflat-flamegaslampsandarcandBe.p.to]6c.p.incandescentelectriclampscomprisedprac-ticallyallsystemsoflighting,thereareto-dayadozenormorewell-knownsystemswhoseilluminationdiffersfromtheseolderonesalmostaswidelyastheydifferedfromcandlesandoillamps.Everydayitbecomesmoreimportantthatthearchitectshouldbeabletospecifyatleastthegeneraldistri-butionofhisartificiallightingandtheillumi-nationincandle-feetthatherequiresateverypoint.Notuntilhecandothiscanhecompareintelligentlytherelativeadvantageandeconomyofdifferentsystemsfortheparticularpurposewhichhemayhaveinhand.Thefactthathecannotdosoisnotsomuchhisfaultasthatofengineersandscien-tists,whointhiscoun-tryhavesoneglectedthescienceofillumina-tionthatthearchitecthasnosuitabletext-booksfromwhichtoob-tainthenecessaryin-formation,andveryfewexperts,indeed,whocanassisthim.Thisfactisclearlyshowninthecurriculaofthediffer-entarchitecturalschools.Anexaminationofanysyllabusshows,perhaps,onelectureonwindowareastothirdorfourthstu*dents,thesubjectofilluminationfromdifferentsystemsofartificiallightingbeingignoredascompletelyasitisinthepapersoftheaualifvinartechnicalexaminations.



Thisisaverycharmingexampleofmoderndomesticwork,justbuiltforMr.W.H.Green.Ithasconsideiableaccommodation,anditspleas-ingproportionsandwell-designedwindowsmakeitveryacceptableforillustration.Inthewholear-rangement,whichissimpleintheextreme,theaichitect'sdesiiehasbeentoproduceanintelli-gentdesignsuitabletoloea]conditionswithouten-tailinganyextracost,andthecontractpricebe-ingjustover£900,includinginternaldecoration,uethinkthattheresultiseminentlysuccessful.Thehousewasplannedtogivetheprincipalroomsanoith-eastaspectforthesakeofthemagnificentsea\iew,allwindowsreceivingdirectsunlightatsomehourofrheday.Therearenounsightlybackpremises,theintentionbeingthatthehouseshouldlookequallywellfromanypointotview.FelsenNest,Seatoun.remainspracticallyconstantthroughoutthewiderangeofconstantlyvaryingskybrightness.Ifthemiddleofaroomenjoysanilluminationof2c.ft.withagreyskybrightnessof280c.p.perfootsuperficial,itwillenjoyo.sc.ft.withagreyskybright-nessofseventycandles.TheuseofaTrotterilliirainometerprovidedwithaday-lightreducerwillfixforanyroominafewminutestheratiobetweenskybrightnessandinteriorillumination,andacomparisonDrawing"RoomopFelsenNest.HallofFelsenNest.Thematerialsarelocaltimbersonabaseofconcrete,andFrenchtiles.Theprincipalfloorsareofpolishedjarrah,andallthewoodworkinthehallisalsoofjarrrah.Theaccommodationcomprises,largehall,dining-room,music-room,fernery,fourbed-rooms,bath-ioom,kitchen,sculleryandpantry,allunderthemainroof.Thecentralpassage,whichis6ft.wide,isingeniouslylightedthroughoutitsentirelength,fromabove.Themainfeatureofthehouseisthelargemusicsaloon,withitsmassivemantelpiece,whichtogetherwiththerestofthejoineryinthisroom,isofOregonpinetreatedwitharichwalnutstain,theeffectbeingverypleasing.MrC.F.B.Live-sayisthearchitect,andMessrs.McFarlaneandScottthebuilders.Weillustrateto-daytheresidenceofMr.F.S.Waterhouse,Mangawhare,H.8.,whichhasjustbeenerectedbyMessrs.BullBrothers,contractors,Napier,for£3,300.Architects,RushandJames,Hastings.Includedinthecontractwasa,housebuiltforthemanager.ThenewbrickmemorialschoolswhichhavebeenerectedinFeildingbyMrs.WalterJohnston,willbesoonoutofthecontractor'shands,andworkofnextyearwillbestartedundertheirroofs.Accommodationhasbeenprovidedfor2000children,withfourlargeclassroomsandanen-trancehall50feetlongand16feetwidefordrillpurposesinwetweather.Alltheinteriorwood-workisfinishedinpickedheartofrimu,ex-cepttheseatsanddesks,whicharetobeofkauri.Theclass-roomwallshaveahandsomewoodeniladoallround,abovewhichtheplasterwalls,etc,aiefinishedinKeen'scementwithenrichedcor-nices,andcentrepieces,etc.,manufacturedbytheCarraraCeilingCo.Eachclassroomhasspecialhyloplatesandothermodernconveniences,toenabletheworkoftheschoolstobesatisfactorilycarriedout.Thebuildinghasafrontageof80feet,andwasdesignedbyMr.E.Coleridge,underwhosedirectiontheworkwasearnedout.Mr.C.F.B.LiveaaynotifiesthecompletionofthecontractfortheerectionoffourtramwaysheltersfortheMiramarBoroughCouncil.Con-tractors:HuntandMcDonald.least,requiretobeinapositiontostatedefinitelywhethersuchilluminationwillvaryfromstandardexistingbuildings,andapproximatelytowhatextent.Theyshouldcertainlybeabletoexplaininexacttermstheilluminationresultingfromtheartificiallightingtheyproposetoemploy,insteadofmerelystatingthecandle-power,andtorefertoexistingexamplesofsimi-larillumination.Noneofthesewouldbeparticularlydifficultproblemsweretheilluminometeraddedtotheeverydaywork-ingtoolsofthearchitectoroftheexpertadvisinghim.AncientLightQuestions.Indisputesastoancientlightstheauthoradvocatestheintelligentuseoftheillu-minometerastheonlycertainwayofarriv-ingatanequitableconclusion,andhepointsoutthattheexpertswhogiveevi-denceinthesecasesoftenbetrayignoranceofsomeofthemostessentialfactors.Theproblemsinvolvedinancientlighteases(hesays)arereallyinsolubleexceptbytheapplicationofpracticalphotography,butwhensosolvedtheyarequitesimple.Thelawfirstrequirestoknowwhetheranewbuildinghasorhasnotdamagedthelightofanexistingone,toadegreebelowthatgenerallyobtaininginthesurroundingdistricts,andwhichis,infact,anuisance.Ifthatisthecaseitthenrequiressuchdamagetobestatedintermswhichcanbetranslatedintomonetarydamages.Everywindowissimplyameansforobtainingacertainproportionoftheskybrightnessforinteriorillumination."Windowswithanhorizonmoreorlessobscuredarenaturallylessefficientilluminators,buttheirefficiencyFELSENNEST,SEVTOUN.C.F.B.Livpsay,Architect.M\NGAWHAREHOUSRRushdJavier,Architects,Hastmqi.Decemberl,1908PROGRESSPlanofMangawhareHouse.Evenifprivateclientsmaybesatisfiedtotrusttotheirarchitects'skillandex-perience,theerectionofpracticallyalllargemodernbuildingsisinthehandsofpublicorsemi-publicbodiesortheirbuildingcom-mittees,thearchitectforanylargebuild-ingbeingalmostinvariablyselectedfromtheresultofanarchitecturalcompetition.Quiteproperlysuchcommittees,asthetrusteesofotherpeoples'money,lookverycloselyintoallpossibledetailsofproposedbuildings.Architectsneednow,andwillneedevenmoreinthenearfuture,tojustifytheirplansbeforesuchcommitteeswithregardtoilluminationasinotherre-spects,andintermscertainlymoreexactthanareingeneraluseatpresent.Evenifunabletostateincandle-feettheillumina-tionwhich,havingregardtoallthecir-cumstances,willbegivenbythewindowstheyhavedesignedonthedesksofschools,onthetablesoflibrariesandpublicoffices,andinthewardsofhospitalswithanygivendegreeofskybrightness,theywill,at61showingthis"windowefficiency"ofroomsallegedtobedamagedascomparedwiththatofanumberofroomsatthesamefloorlevelintheneighbourhoodcanbeeasilyobtained,andispreciselytheevi-dencerequiredbytheCourts.



WellingtonTrustandLoanCo.'sBuilding.—FirstFloor.Sir,—lnyourissueforJulywenoticeanarticleon''FailuiesofFerroConcrete,"byaMr.Lewis.Weaskyouasamatterofpublicinteresttobegoodenoughtoaffordequalpub-licitytoourreplyherewith.Wearequiteawarethatyourinfluentialandwidelyreadjournaldoesnotidentifyitselfwiththeindividualopinionsofyourcontributors,andonlyinadvertentlywouldbethemeansofgivingpublicitytoaborrowedsetofunverifiedstatementscastingaspersionsonsouniversallyacceptedamethodofconstructionasthatofreinforcedconcrete.Elliott,Maclean&Co.[Ourcorrespondent,withwhoserequestwehavecomplied,isquitecorrectaboutouropinionsItisgenerallyunderstood,ofcourse,thattheeditorofajournalisnotresponsibleforeithertheopinionsofhiscorrespondentsorthoseofthewritershequotes.Forourpart,wehavegivenspacetobothsidesintheFerro-Concretecon-troversy,andwiththeverybestresultsforFerro-Concrete.—Ed.P.]Thetonnageoftheworld'smerchantshippingfleet,accordingtothelatestreturns,is37,554,904.Ofthistotalnolessthan31,744,904tonsrepre-sentssteamshipping,and17,611,096tonsofthewholeisundertheBritishflag.(TheEditor,Progress.)pletedandtheboxesexactlybalanced,asup-portwasplacedundereachandtheywerefilledwithconcrete:onewithadrymixtureandtheotherwithaverywetmixture.Thepioportionsofcement,sand,andgravelusedwerethesameineachcase,theonlydifferencebeingmtheamountofwaterused.Thedryconcretewastampedverythoroughly,buttheotherwastoowettoadmitofanytamping.Assoonastheconcretehadsetthesupportsweretakenfromundertheendsofthebeam.Theendcontainingthewet-mixedconcretesankatonce,andthebeamhadtobeshiftednearlytwoinchesonitssupportinordertorebalancetheboxes.Thisindicatedthattheconcretemixedwetwasmuchdenserthanthedry.Thiswasveiifiedwhentheboxeswerebrokenaway.Thedryblockwasrough,andcontainedmanyunfilledspaces,whilethewetwasverysmoothandcontainednovisibleholes.Whentheycametobebrokeninhalfthewetblockwasmuchhaidertosplit.Fromthelesultsoftheabore^experiment,andfromotherpersonalobservationsandex-periences,thewriterconcludesthatamoderateexcessofwaterabovetheamountabsolutelynecessaryinmixingconcreteisnotinjurious,butis,infact,decidedlybeneficial,aswet-mixedconcreteis:1.Denser,stronger,andmoreimpervioustowater.2.Cheapertoputinplace,3.Eas-iertomixthoroughly,and4.Givesasmootherfinishonthesurfacenexttotheforms.WellingtonTrustandLoanCo.'sBuiLDrNa.-GroundFloor.UniqueTestofReinforcedConcrete.Beam,12in.x22in.,reinforcedwithKahnBaislin.x3in.;span,25ft.;load,14tons;deflec-tion,one-sixteenthofaninch.(Contributed.)Theproperamountofwatertobeusedinmixingconcretehasbeenamuchdiscusserlquestioneversincethelattercameintofavourasaconstructivematerial.Authoritieshavearguedononesideandtheotheruntilitishopelesstoattempttobaseaconclusionuponthecurrentliteratureofthesubject.Thewriterhascarriedoutasimpleexperi-mentwhichstrengthenshisconfidenceinwetconcrete.Theideaoftheexperimentwasderivedfromasimilarone,adescriptionofwhichwaspublishedinoneofthecementjournalssomesevenoreightyearsago.Twoboxesofequalsizeandshapewerebalanced,oneoneachendofastrongbeam,whichwassupportedunderthecentrelikea"see-saw."Whentheadjustmentwascom-Concrete:WetorDry?Belowwegivethefloorplansofthisbuildingwiththestreetfront.Itisoneofthemosthonestofthebuildingswhichadornthecity,beingcontenttodependonplainbrickeffects,withoutrelyingexclusivelyonplasterandstucco.ItisafeatureofthenewblockthatisrapidlyAmongthearticlesconnectedwiththebuildingtradewhichhavecometothefrontoflate,"Eternit,"anasbestos-cementfireproofma-terial,haswellestablisheditself.Thearticle,intheformofslatesofterraeottaandgreycolom,isadmirablyadaptedforroofing,forbesidesbeingfireproofandindestructible,these''Eter-nit"coveredroofsappealtotheaesthetictaste.Thesheets,bothforinternalandexternaluse,havebeenappliedtonumerouspublicandprivatebuildingsthroughouttheDominion,andarebeingusedtoalargeextentbycountrypeople,owing,nodoubt,tothefacilitywithwhichthematerialcanbeapplied."Eternit"carriesthehallmarkoftheauthorityoftheAdmiraltyandtheWarOffice,aswellasLondonCountyCouncil,andvariousBritishandColonialGovernmentdepart-ments.WorkincourseoferectionunderMr.Livesay'ssupervisionincludesabungalowatIslandBayforMr.W.H.Coy,andatwo-storiedresidenceinHawkerstreetforMrs.Goldfinch.AcontracthasbeensignedforthehouseandstablesforMr.GordonWilliams,ofTeAute,H.B.Contractprice,£1942.Architects,EushandJames;contractors,H.H.Campbell,Hast-ings.Eternit.WellingtonTrustandLoanCompany'sBuilding.fillingupthegapleftbythegreatfireof1906.Thearchitectswhohavefilledthegreaterpor-tionofthatgapeasilypersuadeus,everytimewelookattheirwork,thatthesaidfirewasablessingindisguise.ItisthebestpossibleanswertothecriticswhoaverthatthereisnoarchitecturaltasteintheDominion.Dfcember1,1908PROGRESS62



Wellington'sBusiestCorner—BykoCorner\ndBa.nrofNewZe\landDamson'sBuilding,King'sChambeis<uidHotelWmdsoimsightAlessisClaiksonandBallantyne,ofChrist-chuich,reportlettingcontiactsfor:—Brickandstonechuich,Armaghstreet;contractor,R.J.Pugh.—SundaySchool,St.AlbansEast,contractor,A.A.Swanson,junior.—Two-storeydwellinghouseforMr.Nutt;contractor,J.W.Beauland.—Bungalow,atRiccarton,forMr.S.P.Stevens,contractors,HarrisandWatson.—Cottage,Antiguastreet;contractor,J.Hammett.—Cottage,Riccarton,forMr.Olon;contractor,J.W.Beauland.ThesearchitectshavealsomhandplansforbrickhouseatRiccartonforMr.W.Ballan-tyne.Mr.E.Coleridge,architect,hasacceptedthetenderofMessrsI.ClarkandSonfortheerec-tionofastoreinTorystreet,Wellington,forMessrs.SliaeklockandCo.,thewell-knownrangeniakeisofDunedin.Thebuilding,whichwillbebuiltwithwallsstrongenoughtocarrytwoextrafloorsatfuturedate,willhaveafrontageof75feet,andadepthof61feet.Provisionhasbeenmadefoitwolargecartentrancesandajibcrane,tofacilitatethehandlingofgoods,whichwillnecessarilybeveiyheavy.Theelevationwillbefinishedwithpressedbricksrelievedwithcementfacings,cornices,entablature,etc.Theworkisexpectedtobefinishedinaboutfivemonths'time.NewZealandInsurance.PROGRESSDecember1,1908KEWZEALANDINSURANCE.J1cadOfficeforQueensland.Me^sis.LowinandBullcompletedeailylastmonththebrickadditionstotheBankofKewZealandandbuildingsatLowerHutt.W.Turn-bull,architect.Mr.Livesayhasalsoreceivedinstructionsotpreparedesignsforaneight-roomedhouseatKarori,andacottageatSeatoun.63NewbuildingsfortheNewZealandInsur-anceCompanyatBrisbane,Queensland.ExcavationsareatpiesentinprogressinQueenStreetfortheNewZealandInsuranceCompany'snewbuilding,.ThesitechosenforthisbuildingisthatadjoiningtheUnionBankofAustralia,andhasafrontagetoQueenStreetof60feet,withadepthof148£feet.Bymakingashortsurveyofthebuilding(illustrationofsameinthisissue),anyonecanimagineitwillbeamagnificentbuildingwhencompleted.Theentrancetothebuildingwillbethroughamassivemasonrydoorway,andthecorridorofthespaciouswidthof13feet.Thewallswillbetiled,withawaggonvaultceiling,whichwillleadtotheNewZealandInsuranceCompany'spublicoffices.Thisapartmentwillberichlyfinishedinsilkyoak,withornamentalplasterwork.Theceilingwillbesuppoitedbytwelveloniccolumns,withcoppprbasesandcapitals.Thisalonewillhelptobeautifythischamber.ThedesignofthebuildingisofaRenais-sancetype,whichhasbeenadoptedsuitabletothematerials(brickandstone)selected.Thecorniceandletteringonthefrontwillbecar-riedoutmcopper.Theroof,whichisveiyuncommon,willbetiledwithlocaltiles,andbrokenbyshapedandsculpturedgablesanddormersonthefoursides.Messrs.HallandDodsarelesponsibleforthedesign,whichiscommerciallyandartistic-allysatisfying.Thisbuildingwillbethelargestofthecom-pany'sbuildingsintheCommonwealth,whichgoestoprovethatQueenslandissecuringhershareofthesky-piercertypeofbuilding.ItisagoodomenforthefutureprosperityoftheStateathand,andthedevelopmentofitsenormousresources.LIMITEDWELLINGTONJOHNDUTHIE&CO.WEALSOCONTRACTFOR:CASTWATERWORKSPLANTSTRUCTURALSTEELFORBUILDINGSANDBRIDGESPORTLANDCEMENTDORMANLONG&CO.'SSTANDARDSTEELJOISTSANDGIRDERSNORTHEASTERNSTEELGO.'SSTEELRAILSANDFISHPLATESKINNEARSTEELROLLINGSHUTTERS—ProtectionagainstFireandBurglarOperatedwithEaseandSpeedMANNESMANNSTEELSOLIDDRAWNWATERPIPESINDENTEDSTEELBARSFORFERRO-CONCRETEFERGUSSON'SGENUINEWHITELEAD"COMET"AND"MARS"GALVANIZEDCORRU-GATEDIRONAGENCIES:



was,accordingtoallrecord*,,themostmagnificentcometthatliaseveibeenseenbyhumaneyes,andincomparably,therefore,themostfamousinthelist.Intheyears248,324,and399oftheOhiishaneiatherearerecordsofcometsof_re-markableappearance,alltruetotheHalleyperiod.TherestaieinthetableabovegivenbyProfessorWilson,anditwillbeseenthattheyarealloftheseventy-fheyearperiod,withaberrationsaccountedfornowbythesuperiorknowledgeofastronomerswhocanmakeallowancefortheperturbationsduetotheinfluenceofplanets.sincediscovered.Thisisthecometwhichmaynowbeseenatanymoment,accordingtoProfessor"Wilson,thoughtheoreticallyduein1910,whichundoubted-lywillbetheperiodofitsgieatestsplendourforthecurrentperiod,forthe~obsenationofwhichthepositionofthisplanetwillbefavourable.Itwillbeforusthelastluminouspointofalonghibtoiy,otnhichthefirstprobaolywasseenjustbotoietheRomanconquestofAsiaMinor.Itispiobablethatthebrightnessofthelastappear-anceoithisflyingvisitormayequalthatofthefiist,whichwassofamousthioughouttheworld.HALLEY'bCOMETTheOibitcomputed,showingpiobablcil.itcsofhistappe.u.inco.aidPeuhehonInancienttimestheappearanceofcometsfilledthepeoplewithterrorand''withfearofchangeperplexedmonarchs."InEnglandthemostnotedandthemostterri-fyingofthewholeseriesthatdisquietedthenation,duringfourteencenturieswastheCometofApril,1066.None,ontheotheihand,seemedtothepopularmindsoamplyjustifiedasaprophetofevil.HavingatthebeginningoftheyearperplexedthebraveSaxonKingHaroldwithfearofchange,andflownawayoutofsight,theendoftheyearbroughtjustificationwiththedecisivebattleoftheNormancon-quest.ThistrueprophetofoldtimehassincebeenidentifiedasHalley'scomet.ItwasseeninthefifthandeighthcenturiesoftheChristianera,butnothonouredbytheusualcalculations.Butitsthirdappear-anceanditssequel,theBattleofHastings,preventedmenfromforgettingitsexist-ence.Sincethenithasbeenprovedtohaveaperiodofbetween74y2and79years,havingreturnedtotheneighbour-hoodoftheSuntentimesduringthesevencenturies."Thequestionnowarises,"writesProfessorWilsoninPopu-larAstronomy,"willthenextreturnbeinfavourableorunfavourablecircumstances'?Shallweexpecttoseeagreatmagnificentcomet,asin1066or1456,oraninsignifi-cantobjectasin1607?Inordertoaidinansweringthisquestion,Ihavegatheredtogethertheelementsofthecomet'sorbitatthedifferentapparitionswhichhavebeenobserved,andhavedrawntheconse-quentialdiagram,"whichweproduceonthispageofthepresentissue.ApproximateelementsopHalley'sCometreducedtotheequinoxof1910.Thediagramwaspreparedb\theaidol"ephemeridesofthecometcomputedbyMr.P.E.Seagrave,ofProvidence,R.1.,andtheelementsdifferslightlyfromthosegiveninthelastlineofthetable,butnotenoughtoaffecttheshapeofthediagramappreciably.Mr.SeagraveadoptsMay10thforthedatewhenthecometwillbeatperihelion.ThecomputationsofMessrsCowellandCrommelinpointtoanearlierdate,probablyaboutApril8forperihelionpassage.ComparingthiswiththedatesHalley'sComet.(AfterH.C.WilsonINPopularAstronomy.)AssoonasHalleyhadcompletedhisresearches,thecometof1682appeared.Heatonceobservedandexhaustivelystudiedthenewarrival,display-ingextraordinarypowerofmathematicalanalysis.Hefoundtheplanetmovinginaplanebutlittleinclinedtotheecliptic—wequotefromProfessorMitchells"PlanetaiyandStellarOrbs"—andinaneclipseofverygreatelongation,andreced-ingatitsaphelionperiodtotheenormousdistancefromthesunof3,400,000,000miles;andhecom-puteditsperiodatseventy-fiveyears.Lookingoverhisresearchesbythelightofthesedata,hefound,asitwere,astringofbeads:cometsappearinginlineatseventy-fiveyearsdistanceapproximately.Theeailierportionofthestringwasprobable,thelaterappearedcextain.ThefirstoftheformercategoiywasthegreatcometoftheyearofthebhthofMithridates,130yearsbeforeChrist.ItAstronomyinthetableweseethatthiscoincidesverycloselywiththatfortheapparitionin1066whenthecometwasafamousobject.Nowastothe1910apparition.ThecometisnowoutbetweentheorbitsofJupiterandSaturn.ItwillbewithinthedistanceofJupiter'sorbitafterMarchIst,1909.Itispossiblethatsomeonewiththeaidofagreattelescopeoraphoto-graphiccameramaycatchsightoftheex-pectedvisitorduringthewinterof1908-9.WemaybegintosearchforitasearlyasSeptember,1908,providedthatgoodephemeridesareathand.Almostcer-tainlyitmaybefoundbySeptemberorOctober,1909.Itwillthenbeonlyaroundnebula,whatevertailithasbeingalmostdirectlybehinditasseenfromtheHalley'sConnectionwiththisComet.PROGRESSDecember1,1908earth.IfthedateofperihelionshouldheMay10,thecometMillbelostbehindthesunintheearlypartofApril,reappear-inginthemorningskyaboutthefirstdayofMay.Itshouldreachitsgreatestbril-liancyinthelastdaysofMaybutthemorningdawnwillpreventitshavingthemoststrikingeffect.ItwillpassbetweentheearthandthesunaboutJune1,andthereisapossibilitythenofthetailex-tendingsofaroutovertheearththatitmaybeveryconspicuousinspiteofthedeeptwilightinwhichtheheadofthecometmustbeobserved.AfterJunefirstthecometshouldbevisibleintheeveninginthewesternsky,amoreorlesssplendidobjectaccordingastheeffectofthelessen-ingtwilightortheincreasingdistanceofthecometbethemoreimportantfactorinchangingitsbrilliancy.64a2^3«S22q«ffl53t"'&r2&-"S"w*rt"®m~tn»«O-300So"3-3-2Si12al§sflfsSII{Li-ij«3o1-3^3*"(^4ÔDe^reebDegreesDegiees451July3...1085533160.62760June11...107.552.5170601066Apr11145Apr.291222Sept.15...10565161650.671301Oct.221378Nov.8...107.7754671790.5841456June8...104825008176205811531Aug.25...104.305077170005791607Oct.27...107.2552.66171405851682Sept.14...109.265435177605831759Mai.12...110.6555.92176205851835Nov.16...110.645619177b05861910Ma)10...11l5457.1817780593%579.177.479.177.C77.ri75i76$74i78I76-374!Motionretrogiaile.a2^3«S22q«ffl53t"'&r2&-"S"w*rt"®m~tn»«O-300So"3-3-2Si12al§sflfsSII{Li-ij«3o1-3^3*"(^4ÔDe^reebDegreesDegiees451July3...1085533160.62760June11...107.552.5170601066Apr11145Apr.291222Sept.15...10565161650.671301Oct.221378Nov.8...107.7754671790.5841456June8...104825008176205811531Aug.25...104.305077170005791607Oct.27...107.2552.66171405851682Sept.14...109.265435177605831759Mai.12...110.6555.92176205851835Nov.16...110.645619177b05861910Ma)10...11l5457.1817780593%579.177.479.177.C77.ri75i76$74i78I76-374!Motionretrogiaile.



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



Further,theleakagepathmaybedividedupintoportions;alsotheleakagepathmayjointhemainmagneticcircuitbetweenthepolesandtheyokeofthefieldmagnet,thusbridgingaportionofthemagneticcircuituponwhichthemainmagnetomotiveforceisimpressed.TheParsonsandLawmethodofregulationfurtherrelatestotheregulationofalternators,dynamos,andthelike,withtheobjecttoimprovetheregulationofvoltageoftwoormorephasemachines,andalsorotaryconver-tors,thatismachinesforconvertingfromone,two,ormorephasestocontinuouscur-rent,andtoprovidemeansforeasyadjustmentoftheapparatustomeetdifferentworkingconditions.Accordingtothemethoddescribedaboveithasbeenfoundthatinalternationswithtwoormorephasestheinsertionofaleakagepathwindinginonephaseonly,causesaninequalityofthephases,andformanyreasonsthisin-equalitymayproveobjectionable.Inthefollowingairangements,therefore,separateleakagepathsareprovidedgovernedbyallorpartofthephases.Forinstance,ina3-phasealternatortheremaybethreeleakagepaths,oneconnectedtoeachphase.Theremayalsobe,incaseswhereawiieisledfromthestarconnection,anotherleakagepathinthat,ifdesired.Leakagepathstolotaryconvertorsforthepurposeofregulationarealsodescribed.Theleakagepathsmaybeplaced,asde-scribedabove,ononesideofthepolepieces,ormaybedistributed,somebetweenonepairofpolehornsandsomebetweentheother,orleakagepathsmaybeplacedonbothpolarhornsinseriesorinparallelwithonean-other,andinthecaseofmultipolarmachinestheleakagepathsmayboeitherallinseriesorallinparallels,orsomepolesmayhaveleakagepathsconnectedtoonephaseandsometoan-otherphase.Infact,thedistributionoftheseleakagepathsmaybeasuniversalaspossiblebutitispreferabletohaveapproximatelyequalamountofleakagepathbetweeneachpairofpolesontheexciterormainmagnets,soastoequalisetheeffectonthefieldasmuchaspos-sible,andalsotohaveequalamountsoneachphase.Theamountofcompounding;givenbjtheseleakagepathscanbevariedbyvaryingthenu-nberoftheleakagepathsForinstance,insomecases,ifathree-phaseplantberunonnon-inductiveloadonly,thewindingsononeortwoleakagepathsmaybeused,andtheothersarethenshort-circuitedorotherwiserenderedinoperative;forapowerfactorof90percent,twomaybeused,andforapowerfactorof80percent,allthreemaybeinuse.Anadjustableangapbetweentheleakagepathsandthepolesfoiadjustingtheamountofcompoundinghasbeenrefenecltoabove.Simi-larly,anadjustableairgapmaybeprovidedinoneorbothlimbsoftheleakagepathsthemselves,oraseparatewindingmaybeplacedontheleakagepaths,havinganad-justableresistanceorinductionorcondenserincircuitwithit;byalteringthisresistanceorinductionorcondenserthemagneticfluxthroughtheleakagepathscanbevaried,ifdesired.Similarly,aresistanceorchokingcoilorcondensercanbeputinshuntacrosstheleakagepaths,whichchokingcoilorresistanceorcondensercanbemadeadjustable.Incaseswherethecurrentfortheleakagepathsissuppliedfromatransformerortransformers,thesetransformersmaybemadeadjustableinanywell-knownmanner.Inoneexample,atransformersuppliedwithprimarycurrentmaysupplysecondarycurrenttotheleakagepath.Theadjustmentofthecompoundingmayinthiscasebeeffectedbyshuntingeithertheprimarycurrentorthesecondarycuirent.Avariableinductancere-sistanceorcondensermaybeplacedintheshuntifdesired.Alsothetransformersmaybeusedforcuttingouttheleakagepathsasandforthepurposesdescribedabove.Arrangementsofcurrenttransformersandleakagepathsinathree-phasesystem,inwhicheachphasehasonecurrenttransformercon-trollingasinglephaseleakagepath,eachphasewindingofthealternatorisconnectedtoacommonbarorlead,afterithaspassedthroughtheprimarywindingofitstransformers.Thisbaralsoformsthoneutralofthealternator.Theleakagepaths,whichareinpracticear-rangedbehindoneanotheronthepolepiecesoftheexciterinthisform,aieexcitedbythesecondarytransformerwindings,oneendofeachofwhichisconnectedtoacommonbar,andtheotherendtoanothercommonbai,thear-rangementbeingsuchthatthesecondariesofthetransformersandtheleakagepathsareencircledinseriesbetweenthetwobarsInsomecasesitisprefeiabletocombinetwoormorephasesononeormoretrans-formers,andsupplyoneormomleakagepathsfiomthesetransfoimers;forinstance,inathree-phasemachinethetiansfoimer01tians-formerswillconveitfromtlnee-phaseintosingle-phase,thetransfoimcisbeingsoar-rangedthateachcircuitofthethiee-phasecuirentgivesaportionofitseffecttothesingle-phase,andthissingle-phasecuirentmaythenbewoundroundoneormoreleakagepaths.Thewholeoftheabovedevicescanbeap-phed_toalternatorsofone01moiephases,rotaries,motorgenerators,ormotorconver-tors,and,infact,toamalternatingcurrentmachinerywheretherearepolesexcitedbvcontinuouscurrentbetweenwhichleakagepathscanbeput.December1,1908PROGRESSMessrs.L.C.KnightandCo.,50Cubastreet,havesecuredthecontractforsupplyinganderectingthelargestoragebatteryfortheEketahunaBoroughCouncil.Thiswillcon-sistof120FritchettandGoldscellsoftheseven-platetype,withaguaranteeddischargeof45amperesforthreehours.Thisisasimi-laibatterytothatorderedfortheChrist-churchabattoirsbythesamefirm,andspeakswellforthisaccumulator,whichisrecognisedasoneoftheheaviesttypeofcellonthemar-ketThesamefirmalsohavetlxeorderforlh&boosterandswitchboards.Thelatterwillcon&istoffourspecialpolishedpanels,andwillbemadeupintheirworkshopstomeettheexactrequirementsoftheEketahunaBoroughCouncil.MrH.A.Smithwillpersonallysupervisetheabovework.ThetallestlighthouseonBritishcoastsistheSkenyvore.offArgyllshire.Itis240ft.high.Itcontains4308tonsofmasonry,andcost£90,268.66OURNAMEstandsforReliabilit]\u25a0\u25a0ThisappliesalsotoOURggf"IDEAL"ELEGTRIGPLANTS$t@t$£32tf5?Pricesfrom£35WriteforParticulars:Telegrams"LIGHTNING"GEORGE&STOKESLTD.ElectricalEngineersHIGHSTREET,AUCKLANDBALDWIN&RAYWARDPublishersofPATENTSOBTAINEDINALLInformationprogress-COUNTRIESOFTHEWORLDFreeEngineersandPatentAgentsAUCKLAND-WELLINGTON-CHHISTCHURCH-DUNEDIN,&c.BRAIND!BRAND!FinelyGround.WILSON'SVanufactuiedbvnowaste.HYDRAULICLIMEprrL?°rNS+•PortlandCementMark.Co.Ltd.aucklandordrypositions.AUCKLAND.-!«»''\u25a0•••eve>ycent><.ESTABLISHED1878.S.C.STUBBERFIELDManufacturingJeweller,DiamondMounterandSetterYOUROWNGOLDREFASHIONEDJ)EstimatesandDesignsSuppliedTOYOUROWNDESIGNfonShortestNoticeALLGOLDGUARANTEEDFIRSTCLASSWORKMANSHIPMOELLER'SBUILDINGS,WORCESTERSTREETCHRISTCHURCHL.C.KNIGHTH.A.SMITHChristchurchManager,WellingtonTelephone1560Telephone1990L.C.KNIGHT&CO.ElectricalEngineersmakeaSpecialityofELECTRICLIGHTINGINSTALLATIONS,withStorageBatteryPlants,forTownorCountryResidences;Steam,Oil,Gas,orWaterdriven.-?-EverydescriptionofElectricalWorkpromptlyandcarefullyexecuted.-s-CORRESPONDENCEINVITED188,GloucesterStreet,Christchurch(Opp.ChanceryLane)50,CubaStreetExtension,Wellington



December1,1908PROGRESS67RollerandotherBearings.(ByGeo.B."Woodruff.)PaperreadbeforetheInstituteofMarineEn-gineeersonJan.13,1908.(Continued)Flexibilityofrollerensuresfulllineofcontactascomparedwithseriesofpoints,witheithersolidrollerorball,consequentlyauniformdis-tributionofloadisobtained,andnotendencytodestroythesurfaceofajournal,entirelyelim-inatingthenecessityofhardenedandgioundsteelsleeves,anyreasonablesteelsurfacebeingentirelysatisfactory.Boilersactasoilre-servoirs,andlightandleftspiralsasoilcar-riers.Lessco-efficientoffriction,hencehigherefficiencythananyotherdesign.Lesscostofinstallationduetoeliminationofspecialsur-faces.Aswillbeseenfromthepreviousdiscussion,theflexiblerollerbearing,fromtheveryprin-cipleonwhichitisdesigned,hasmanypointsofsuperiority,andinordertoprovemyconten-tioninthematter,Iproposetorefertoanumberoftests,whichhavebeenmadeinthepastbypeoplewhoseauthoritycannotwellbeques-tioned.Inordertoobtainexperimentalin-formationshowingthedifferencebetweentheflexiblerollersandtheordinarysolidrollers,aseriesofexperimentsweremadeunderseveralconditionsbytheFranklynInstituteofPhila-delphia,andtheresultsoftheseexperiments,whichinvolvedconsiderabletimeintheexecu-tion,arecondensedinthefollowing:—1Hyattflexiblerollers,and4solidsteelrollers,alluni-formly%in.diameter,andlOin.long,wereusedinthetest.TheHyattrollerswereformedofstripsofsteel%in.wideand%in.thick.Theserollerswereplacedbetweenthreeplatesasshowninthesketch.Thewholewasplacedbetweentheplatesofatestingmachineandverticalpressureapplied.Whilstunderthispressureinatestingmaehme,ahorizontalpullwasappliedtothemiddleplate,whichwewillcallB,andtheresistancetorollingaccuratelymeasuredbyPortlandCement.(TotheEditorProgress.)LimestoneIsland,October12,1908.Sir,—IhavereadwithmuchinterestinyourOctoberissueanarticlebyMr.Longleyon"PortlandCement."WhileIquiteagreewithmostothisstatements,theieaietwotowhichIbegtotakeexceptionverystrongly,asIbelievethemtobenotinkeepingwiththebestpracticeamongPortlandcementusers,andoneofwhichwouldbecertaintocauseyourreadersmuchtroubleifacceptedbythem.Thefirstis"..'.itbeingoftheut-mostimportancethatthepiecesofthevariousmaterialsshouldbeangularandnotround."Admittingthatafewauthoritieshaveex-piessedtheopinionthatangularstonemakesstrongerconcretethanroundedpebbles,itwillbefoundthattheydonotattachmuchimport-ancetothematter.AndinpracticeIhaveneverknownalargecontractortopassoveragood,cleangravelforacrushedstoneofequalcost.Myownexperiencehasindicatedthatacleangravelisusuallythebestmaterial,beingstrongerthananyaggregatebuttraprockorgranite,andIhavejustcompletedseveralfoundationsandpedestalsforveryheavymachineryinwhichsome25tonsofgravelwereused.ThehouseinwhichIliveisbuiltalmostentirelyofconcretemadewithlocalcement("Crown"brand)andshingleintthichitwouldbepracticallyimpossibletofindasingleangularstoneButthestatementtowhichImoststronglyobjectisthatcracksmconcreteworkarecausedby"layingonecoatonanotherbeforetheloweronehaspropeilyset."Thisisindirectcontradictiontothegenerallyacceptedideathataperfectbondcanbeobtainedonlybyputtingonthetopcoatbeforetheunderonehasset,andshould,ifintendedtobetakenseriously,beaccompaniedbyconvincingproof.Iwillnotsaythatlettingtheundercoatsethardcausesthetoponetocrack,butIhaveinvestigatedcaseaftercasewherethefallingawayofthetopcoatwasduesolelytohavingletthebottomlayersethardbeforeapplyingthetopone.Hopingthatintheinterestsofconcreteyouwillconsiderthisofsufficientimportancetoputbeforeyourreaders.—Yours,etc.,D.M.GBEEK,8.A.,Ch.E.,M.Am.Ch.Soc.JLThefpp|§Automaticmji|jfSashliilH°lderASimple,Sensible,|i|fPractical,Durable,||||CheapandModern>6ji<'Invention!IDispenseswithweights,cords,pulleys,etc,andtheirattendantdeficiencesandannoyancesEasytoPlace,WorksAutomatically,SavesTimber,Labour,andMONEY!Entirelypieventbwindowsfromrattling,isinvisible,beinginsertedintothesashorstileAdaptabletoanywindow—oldornewJustthethingforwindowsthathavenoweightpocketsTheAUTOMATICSASHHOLDERisatriedinvention,havingbeenmregularuseinGreatBritain,theUnitedStates,andtheEarEastfornearlyfouryears'Trythissimpleandeconomicalde\iceSendto-dayforasamplesetofFourHolderscomplete.TheywillbepostedtoanyaddressonreceiptofPostalNotesfor7/-.AUTOMATICSASHHOLDERCO.AustralasianHeadquarters:131CashelStreet,CHRISTCHURCHEXPANDEDSTEELsiiv.DiamondMeshMaterialbyBritishjhReinforcedConcreteThecheapest,best,mostreliable,absolutelycommonsensesystem.Usedinallthebestmodernbuildings.FullparticularsandestimatesonapplicationtoEdwardRecce&SonsColomboSt.,GhristchurchlG.W.OTTERSONLandandEstateAgentSharebrokerandManufacturers'.'.Agent5PANAMASTREETWELLINGTONYourHomeKelburne,CentralTerrace,Beauti-fullyfinishedresidence.Section45x170ft.;magnificentview;idealproperty.Priceandfurtherpar-ticularsonapplication.DoYouWantaFarm?Notethis:OneofthebestlittledairyfarmsinTaranaki;150acresallgrass;only£250cashrequired,balanceeasyterms.BusinessesIfyouwanttobuyabusiness,letmeknowyourrequirements.Icansuityou.HotelsandBoardinghousesIhaveanextensivelistofHotelsandBoardinghouses.PrivateHotel,CityofWellington,clearingayear;longlease.OnlyASnip.IBuyersFinancedIILoansandMortgagesIjArrangedI4?———3JToManufacturersAmopentoacceptanylines.Havecapabletravellers,whoknowhowtosell.G.W.OTTERSON5PanamaStreetWELLJNCjTOIN



itsreactionontheplatformofascale.Thefacesoftheupperandlowerplates,Aanda,wereplaned,andinoneseriesofexperimentsbothfacesofthemiddleplateB.Inotherseries,bothfacesofplateBwereleftjustastheywerereceivedfromtherollingmill,thatbeingaverydecentsurface,comparativelysmoothandflat.Increasingverticalpressureswereapplieduptoamaximumof5501b.perlinealinchofroller.Theapparatusemployedwouldnotpermitofahigherpressure,owingtotheresistancetomotionofplateBwhensolidrollerswereapplied,butunderthesameconditionswithspiralrollersitwaspossibletoplaceapressureperlinealinchof7001b.Astheseexperimentswereallmadebetweenrigidplatesonamachineinwhichthepressurewasappliedbyscrews,andregisteredonascalebeam,itwassuspectedthattherigiditymightbemorefavourabletothespiralthantothesolidrollers.Therefore,anexperimentwasmadeinwhichthepressurewasappliedbyweightactingonaleverandduetogravityonly,withthefollowingresult—TotalPressureApplied.ResistancetomotionofPlateB:—Theseresultscorrespondedcloselytothefirstexperiment,andprovethatthemethodofap-plyingpressurewasnotthecauseofthedif-ferenceintheresistancetorolling.Itwillbeobservedbythefiguresasgivenabove,thattheresistancetomotionwasmuchlesswiththespiralthanwiththesolidrollersunderbothpressuresemployed.Thereductionofrollingre-sistancevariesinthevarioustestsfrom10to66percent.,andaverages51percent,lesswiththesmoothcentreplate,and23percent,lesswiththeroughcentreplatewheretheflexiblerollerswereusedintheplaceofthesolidone.Observationswerelikewisemadetoascertainthethoroughnessofthebearingcontactbetweentheplatesandtherollers.Withtheso-calledroughplates,theincompletebearingofthesolidrollershowedindicationsofgroovingatthepointsofcontact,whichistheusualmanneroffailureofanti-frictionrollers.Onthecontrary,underthesameconditionsthespiralrollersshowedcompletebearingthroughouttheirentirelengththeelasticityoftherollerpermittingittofollowthesinuositiesoftheroughplate,andmaintaincontact.Thepressuresemployedintheexperi-mentswereaboutashighasgoodpracticetoler-ateswiththeslowestmotion,andverymuchhigherthanispermissiblewiththevelocitiesinordinaryshafting.Thehighpressurebornebythespiralrollerwithoutpermanentdeformation,itslowresistancetomotionascomparedtothesolidrollers,anditselasticadaptationtoin-equalitiesofsurface,wereclearlyexhibitedbytheexperiments.Anotherexperimentwhichwasdescribedinthe"EngineeringEeview"ofFebruary,1906,isveryinteresting.Aspecialfriction-testingmachineofparticulardesignwasemployedfordeterminingtheco-efficientoffric-tionoftheflexiblerollerbearings,ascomparedwiththesolidrollerbearingsandplainbear-ings.Themachinewasfittedwithapendulumsuspendedfromthebearinginsuchawaythatthesamecouldbeweighed.Theforceneces-sarytokeepthependuluminverticalpositionwasmeasuredbyputtingweightsinascalepanattachedtoacordpassingoverapulley.Theshaftorjournalwasofordinarymachinerysteel,androtatedbymeansofabeltandpulley.Inbeginninganexperiment,apointeronthelowerendofthependulumwasbroughttoazeromarkexactlybeneaththecentreoftheshaftbymeansofadjustingscrewsintheyokeholdingthebearing.Aftertheshaftbegantorevolve,thepointerwasheldtothezeromarkbyputtingweightsonthescalepan.Theproductoftheforcethussupplied,tothepen-dulum,bydistanceofthepointofapplicationfromthecentreoftheshaft,gavethemomentoffriction,anddividingthisbytheradiusofthejournal,gavethefuctionatthesurfaceofthejournal.Dividingthis,again,bythetotalweightonthejournal,gavetheco-efficientoffriction.Alongseriesoftestsofthiskindweremadewitheachoneofthefourdifferentsizesofshaft,viz.,2in.,2%in.,2%in.,and3in.,andtheresultoftheentiretestcondensedaverages,showstheaverageco-efficientoffiictiononthefoursizesforthethieedifferentkindsofbear-ingstobeasfollows:—Fortheflexibleidlerbearingco-efficientoffriction......019Forthesolidioilerbeaimgb.0233Fortheplainbearings..082Therehavebeenmanytestsofdiffeientehai-actersmadeatdifferenttimestoobtaintheco-efficientoffrictioninbearingsofvarioustypes,andwehaveoftenseenco-efficientoffrictionin
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