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Hence oursupremacyinITOPICI§thevariousbranchesof#ourbusiness.OPdlfiSITOOLSFORENGINEERS.||=1TOOLSFORWOODWORKERS.LABOUR-TOOLSFORTHEGARDENANDFARM."APPLIANCESFORTHEHOME-SAVINGALLEMBODYINGTHELATESTIDEAS.DEVICES.GUNS,RIFLES,AND1andAMMUNITION,|"HORSEBRAND"ILUBRICATINGOILSTheFinestStockjandtheFamousintheColony."ILIOCLYDE"CYLINDEROIL.AGreatStockofUp-to-DateHardwareinEveryDepartment.InspectionandCorrespondenceInvited.nJenkins&>IVlack,!Ss£«Engineers,Coppersmiths,Brassfounders,Engineers'andOtlfiMotSllMPKf*h£mtCPlumbers'Requisites.3110MGUIIMCllrllCllllO,WELLINGTON----NEWZEALAND.'instock:1SoleA9entsiwJenkinsStandard'96Packing.BestandCheapestJointingontheMarket.JMANUFACTURERSkBrassand£;pperTubesBewareofimitations.TheGenuineisalwaysstampedwithTradeMarklikecut.OF:SSSTScSJSrSheets'96willnotRot,Burn,orBlowOut,andwilllastaslongasthemetalswhichholditJjg"JjggggggfBrassandCopperRodsSteamCocks,ScrewedDeltaMetalRodsaFEWEXTRACTSFROMTESTIMONIALS:"WehavehadJenkins'96inajointforoverSteamCocks,FlangedMuntrMetalRodsthreeyearsrast)wnichwecouldnotkeeptightISS,™Stf"2nBValWiSCowVrInaofs°"SiiVedUSitsCOStmanytimes°yepreviouslyformorethanfourmonthsatatime,anditGaLJeCock!TinInnots"BeststeamJointingwehaveused."isstilltight."EjectorsZincIngotsLubricatorsRolledZincBoilerPlatesA--.Air*Accnn,•,,r-r,,-„„,T•,Tr•„_•MachineryBrassesSteamGaugesAFAIROFFER.—UseJenkins'96PackingontheWorstJointyouhave.IfitisnotaswePhos.BronzeCastingsVacuumGaugesrepresentwewillrefundthemoney.GunmotalCastingsBoilerWaterGauges,Etc.FJCopperSteamPipes,!'Etc.*>WeinvitesteamuserstoWriteusDirect.S—fABSOLUTELYBESTVALUEINCOLONY.THEFEATURES_^r\Quarter-Plate—31b.Weight—LensesofLargeDiameter,andSingleAchromaticofBestQuality—IrisDiaphragms—Stops,from8to32—RevolvingMagnifiers,magnifyingat4,8and12feet—IsochromaticScreen—Body,madethroughoutofMahogany,coveredwithMorocco-GrainedLeatherofveryhandsomeappearance—RisingFront,fortakinghighobjectsoravoidingtoomuchforeground—Shutter:Bulb,Time,andInstantaneousExposures—SheathveryeasilyLoadedwithPlatesorFilms.PRICE3Os.COMPLETEWITHBOOKOEINSTRUCTIONS.PostagetoanypartofNewZealandis.6d.CompleteOutfitsfromBs.6d.,postageextra.OrderaKalonatonce,asthesupplyislimited.WATKINS,STERICKER&CO.,Ltd.,Manufacturers'AgentsandImporters,WYNDHAMSTREET---AUCKLAND.SoleAgentsforthe'Kalon'Camera.SOLEAUSTRALASIANAGENTSFOR:KRUPPBallMills,StampBatteries,Vanners,andMiningandDredgingMachineryofeverydescription.EnglishCyanidePotassiumandSodium.WHITECROSSSteelWireRopes.ESCHER-WYSSTurbines,Etc.STAHLWERK'S-VERBANDIronWorks.I,CRAWFORDSTREET,DUNEDINAndatSydney,Melbourne,Adelaide,PertHandBrisbane.NoyesBros.,



PROGRESS.Octoberi,1906330TANGYES,LIMITED,Havenowover25,000BRAKEHORSEPOWERatworkandonorderinSUCTIONGASPLANTS-ThefollowingPlantsarenowatworkinNewZealand:—:—39Brakehorse-power—RedwoodBros.,Flourmillers,Blenheim.29Brakehorse-power—FnedlanderBros.,GrainMerchants,Ashburton.29Brakehorse-power—Skelton,FrostickandCo.,Christchurch.88Brakehorse-power—MephanFergusonSteelPipeCo.,NewLynn.115Brakehorse-power—CanterburyRollerFlourmillsCo.,Ash-burton.OnOrder:—:—4-I-Brakehorse-power—Mr.J.M.Chambers,Tpnvateelectricinstallation,Auckland.9Brakehorse-power—AlfredNathan,Esq.,privateelectricinstallation,AucklandTwo88brakehorse-power—W.DimockandCo.,Wellington.44Brakehorse-power—Tonson,GarhckandCo.,Auckland.toBrakehorse-power—StockAuckland.\"j\Brakehorse-power—Stock,Auckland.23Brakehorse-power—R.N.Spiers,Cabinetmaker,Foxton.6Brakehorse-power—Macky,Logan,andCaldwell,Auckland.13Brakehorse-power—W.T.DaviesCo.,BootManufacturers,Auckland.52Brakehorse-power—WestCoastRefrigeratingCo.,Ltd.,Patea.63Brakehorse-power—Conditionalorder,if52h.p.successful.24Brakehorse-power—HumphriesBros.,Wellington.23Brakehorse-power—Waters,RitchieandCo.,GramMerchants,Dunedin.9Brakehorse-power—W.Goss,Sawmiller,Christchurch.39Brakehorse-power—Anderson&Donald,Featherston.29Brakehorsepower—JohnCoombe,Muritai.SOLEN.Z.AGENTS:JOHNCHAMBERS&SON,Ltd.AUCKLAND,WELLINGTON,DUNEDIN,CHRISTCHURCH,WANGANUI.\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666IMERIDIANLAMPS<'TwiceasefficientasOrdinaryGlowLamps.LightImmediately11onSwitchingon.LASTLONGER.CostofRenewalssameas<\u25baGlowLamps.NoDelicatePartstogetoutoforder."NPERFECTDIFFUSIONOFLIGHT.<»GENERALELECTRICCO.'SGenerators,Motors,ArcLampsandAppli-„„ancesSuppliedfromStock.4'ELECTRICMOTORDRIVESFORMILLS,FACTORIESANDWORKSHOPS.*'EstimatesFurnisfiadforEltctncLightingandPowtrInstallationofanyMagnitude.\u25a0ACRRQWNElectricalEngineer&Contractor,*1OfficeandWorkshop:MARTINSTREET,'\u25baOffManchesterStreet.CHRISTCHURCH.:\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u26664The"eflDlLLfle"SoleAgentforWellingtonandWairarapamnMotfhpwcDistricts,fromwhomCataloguesandallrraOKL.lHaillieWS.Particularscanbeobtained:======:MATTHEWS'M©T©RGHRftGE,1ZTARANAKISTREETEXTENSION....WELLINGTON.IKSTRAKERSTEAMVEHICLE(AsSuppliedtotheAucklandandWellingtonCityCouncilsforHaulageofRoadMetal)CAPABLEOFCARRYING5TONSANDDRAWING2-TONTRAILER.WriteforCataloguescontainingPhotosofVehiclesforallClassesofWork.N.z.representatives—NORMANHEATH&CO.,HUNTERSTREET---WELLINGTON.CanterburyAgents:OtagoAgents.HILSON&CATTO,KEITHRAMSAY,114ManchesterStreet,CHRISTCHURCH.13VogelStreet,DUNEDIN.HighestAwardatSt.LouisExposition,1904.NobelsExplosivesGLASGOW,Gainedthe'ft'^'^i~i=siM^SS^Js3l^^^^^^^^^^:"tOCfMDI111%?~ilfISlift\'-'.fiUIIAIIUwwJwf^klPRIXj'*'IlI'1*S*-'I-\orExcellenceI-\ifmJ^f-^^V-,':I'~1ofManufactures."^^^ZJl^^^^ZSM^^^mALLOVERTHEWORLD.Wholesaleagents:W.M.BANNATYNE&CO.,Ltd.,



Octoberi,1906.PROGRESS.33iPatentedfnallCountries.iy^'JjtlkTHECHEAPESTANDMOSTSCIENTIFICALLYDESIGNEDANTI-VIBRATIONI^9&BURNERONTHEMARKET.|w(H#(tPROLONGSTHELIFEOFMANTLESFROM8TO15TIMESTHEIRpff'P'__^?«PRESENTDURABILITY.OfHIll-^x^i^BrmstTManqfactttedGooTsT-^x^-fl|FAFA«DoesNotObstructtheDownwardFreefromRoaring.Light.MantleRodSecurelyHeldFastor|®S||srLPatentAnti-VibratorandBurnerInstantlyReleasedifBroken.(ffll®il[i^^!SCombinedSteatiteRingFittedtoEveryrW^lflBurnerEasilyandInstantlyBurnerHead.c«4.^ii>)DetachedfromNipple.EveryBurnerFittedwithaCuifiiipOrdinaryAnti-Vibrationj)OESOTBACK.STANDARDISEDBRASSNIPPLE.¥¥ForStreetLighting,RailwayStations,Factories,Workshops,"Warehouses,\_JChurches,LicensedHouses,Shops,andHouseholdUse.CompleteAnti-VibrationBurner.THE"ANDERSON"ANTI-VIBRATIONIncandescentGasBurner.'|VSISCOTTSNELL*JT<^%w\:\u25a0HIGHPRESSUREA-/4^H\JJb/\/gßHjkTHISLamphasbeenscientificallytestedinLondon,Pans,a\A^BpffiP.IBerlin,NewYork,Chicago,St.Louis,Boston,andvariousmH'%j^gPiotherBritishandForeigntowns.AlltestsshowMaximummitfSSßjk\B^^HIthasbeenappliedtoDocks—over200installedinone*HNSit\mDock.Ithasbeenappliedtostreetstoonumeroustospecify.mfjWflff11\m.MWLfc^.^AtypicalinstallationmaybeseeninWhitehallandParliamentmtsSsy\i^^^^HH^StreetWestminster,savingover£100ayearincost,and3\pIBMJ^^^^H^I^Pgivingseventimestheamountoflightofpreviousm\u25a0\u25a0\u25a0%i£§S^^3|H22s§jfe^*^IthasbeenappliedtovariousHalls,Hotels,Shops,iiBMMSS^^tSL\f^^l^^^^Sßßßß^BßßS^^S^RailvrayStations,andvariousotherestablishments.\u25a0flfi^^^M^Blj^HB'^ttKLteHKPP^COMPAREDWITHCOMPRESSINGSYSTEMSmfillcExpenseofSpecialService.IncreasedLeakageLosses.WSKSm^^^Bf^^mmMlII1ml"\u25a0"ExpenditureforPower.CostofupkeepofCompress-1!mm\1111»#AlimningP'ant.Dependenceofwholeserviceonworkingof\W\-11:^^11mMIil^F#\u25a0/AVUIUPowerActuatedPumps,andvariousminordrawbacks.\ffi'%;~;~P^IPlil/m»\|f//AstreetmaybetransformedinasingledaybyinstallingVIIIK%Vi11\u25a0/ScottSnellLamPs-withoutdisturbingstreetsurfacemtm''"Wl%Wk•ItJf/FreeofCost,bymeansofWasteHeat,thisLampd''"11*1«In,|iI*#providesitselfwithcompressedairatnearly2lb.persquareWkO\k~*JKilibUfCOMPOSITEBODYLAMPS.IMf$imW3BmmWSpecification—TheseLampsareconstructedwithdetachablejHljjSl^^^ffreservoirsandcylinders,makinganypartreplaceableinafew«\u25bcIminutes.Adjustmentismuchsimplified.Workingparts\|nllfT^roperateonknifeedges.Weightconsiderablyreduced.WorkingftiKffiHpartsmayberemovedandreplacedbysparesection,andan'TypeofDoubleBurnerLamp.examinationorre-adjustmentmadeatleisure.TypeofSuspensionCircularConsun^g^erhou,Gua^n.eedgascons^on,ISft.pertou,S^rrsi™D.ANDERSON6»CO.,Ltd.,LightingEivgineersandContractors,Telegrams:"DACOLIGHT,LONDON."73F»rril\gdoi\Roftd,LONDON,E^.O.



PROGRESS.Octoberi,1906.332AREYOUPREPAREDJ\toHOLDabetterpositioniftheOPPORTUNITYpresentsitself?I(^-erOANYamanbelieveshehasbeenill-treatedbytheWorld,andthatsue-\u25a0IT\FIcess-whichappearssoeasilyattainedbyothers,isforeverjustbeyondhisgrasp.IIIWhy?Ifyoucouldlookintohispastyouwouldnothavetoguess.TheIanswerwouldbeasplainasday.Hecouldnot,throughlackofeducation,takeIadvantageoftheopportunitiesthatcrossedhispathI1I1THEAMERICANSCHOOLOFCORRESPONDENCECHICAGO,U.S.A.offersyoutheconnectinglinkbetweenthepresentandthefuture.Itofferstheoppor-tunitytoredeemthepastandstartane.Itplaceswithmyourgrasptherungsoftheladderofsuccess,anditwillhelpyoutoclimbifyouarereadytohelpyourself.Engineeringoffersawiderfieldthananyotherprofessiontotheprogressive,wide-awakeyoungman.Asaproofofthisexaminethe"wantcolumns"ofanynewspaper,andseetheconstantandincreasingdemandforengineersanddraftsmen,comparedwiththeoccasionalcallforclerks,bookkeepers,etc.Thisshowsthetendencyofthetimes,andopportunitiesforwhichyoushouldbegintoprepareNOW.TheAmericanSchoolofCor-respondenceistheonlycorrespond-Coupon-Cutoutandmailto-daySenceschoolwhichmakesaspecialty(addressnearestoffice)ofengineeringworkandtheonlyPleasesendyour200-pagehandbookandadvisemecorrespondenceschoolwhosein-howyoucanqualifymeforapositionas.-structioniscreditedforentranceto•\u25a0••ElectricalEngineer....MechanicalDraftsman.,....MechanicalEngineer....HeatingandVentilationAmericanengineeringschoolsand__>SteamEnginee°Engineercolleges._MarineEngineer....PlumberTuitionfeesaremoderate—CivilEngineerStructuralDraftsmanfrom£5up-andmaybepaidm....Architect....ContractorandBuilder„,....TelephoneEngineer....EntrancetoTechnicalsmallpayments.....TelegrapherSchool.(CollegePre-aor»r»coc.coSheetMetalPatternparatoryCourse.)ADDRESSES:Draftsman107LambtonQuay,Wellington.PrincesStreet,Auckland(H.0.)Name131CashelStreet,Christchurch..10RattrayStreet,Dunedin.AddressCityFULLPARTICULARSONAPPLICATIONTOTHEAGENTSANDREWS6r>MANTHBL,CONSULTING,ELECTRICAL,&MECHANICALENGINEERS,MACHINERYMERCHANTSANDIMPORTERS.GHUZNEESTREET=-===WELLINGTON.Telephone1819.SOUTHWORTH&PETERS,ShopandOfficeFitters.MANUFACTURERSOFAIR-TIGHTANDDUST-PROOFSHOWCASES.159SalisburyStreet,wmeusforCHRISTCHURCH.FreeEstimates.PRINTINGFineCatalogueWorkOurSpecialty.ProgressPrintingCo.Limited,96CubaStreet,Wellington.Telephone2234.Printersof"Progress."MotorMixtureComposedoftheBestVirginianLeaf,andLeadingEnglishTobaccos.EmbodiesthedelightfullycoolandfragrantqualitiesofthemostexpensiveEnglishmixtures.Doesnotburnawaylikehay.Remainsdrytothebottomofpipe.NotethePrice—Bs.perIb.(postagepaid).PREPAREDONLYBYG.H.PRICE&CO.,NAPIER.™ENationalGasEngineCO.,LTD.,ENGLAND.MakersoftheMostModernGasEnginesandGasProducingPlants.1...'.'...___ihour.*v^wS^v"STAR"BRAND**/&s£yckPORTLANDCEMENT,t*IIZl\u25bcSll"**H^LTRAvJARI("§?JlTwenty-YearsReputationstands**Y^JM^tY/ybehindeveryBag**EqualtoanyImported.*_-*ESTABLISHED1885.I——""I**WILSON'S*\u25a0hywaSuculir"mTUHE:*--^^mimi—TbadeMark.**TheBestBuildingLime.**SetsinWetorDryPositions.AUCKLAND.|**FinelyGround.NoWaste.U^BBHIIHBaHBBMBHaB^aĤ^H^HaaßJ**ESTABLISHED1878.£*=**Manufacturedby*;JOHNWILSON&CO.,LTD.,AUCKLAND.J*AgentsinEveryCentre.*\u2666»\u2666•\u2666»•*»«»\u2666\u2666«•\u25a0»«\u25a0»»\u25a0»\u25a0»*•»•»*•»»•*«mg»H.SYMONDS&CO.,aWl^Mß^jSlfllli^Bl^BßS^^^^^^^aHßflSflMtfl^VoiMFLightMotorCars,S^K^^^^^^H^^^^^^^^^^^H^^^n^^^sHN|mß^'"J.A.P."MotorBicycles.U-•s^::sp3^*3?^~a<ftsliirrr*'''"**''-MotorSpiritandOilskeptinStock.



PROGRESS.Octoberi,1906.333"ATTENTIONFITTINGSOURSPECIALITY!™,J,SHOPFITTINGS!WAREHOUSEFITTINGS!\^7EhavefittedtheWellingtonshopsofMessrs.Chnsteson,C.Smith,Lindsay,Ltd.,C.E.Adams,Seaton,Wickens&Son,DiamondConfectionery,D.S.Patrick,andmanyothers.Inspectionofourworkinvited.EstimatesFurnished.Telephone891.LOW&PEARCE,BuildersandShop-fittingExperts,7aHOPPERSTREET,WELLINGTON.ARTHURD.RILEY|145LAMBTONQUAY,IFRANCISHOLMESWELLINGTON.RILEY&HOLMES,IMPORTERSOFUP-TO-DATEBUILDERS'ANDENGINEERS'REQUIREMENTSElasticPulpPlaster.|SirW.G.Armstrong,Whit-PatentFireproofMetalLath.or™*Co.'sHigh-speedToolSteel,TwistDrills,&c,WellFires(Bowes'Patent)MachineTools,Cranes,&c.ThemosteconomicalfireLancashireSteamMotorexisting.Wagon.Firstagainstallcomers.ArtisticMetalWorkinElec-Smooth-onIronCements.FortrieLight,GasFittingsandstoppingholesincastings,Furnishings.andleaksinengines&boilers.WILSON&EDWARDS,IMPORTERSANDINDENTORSOfEveryDescriptionofHardwareandMachinery,FARISHSTREET\u25a0\u25a0\u25a0\u25a0WELLINGTON.(~*LOBEandotherLeadingMakesofGasEnginesandSuctionvJProducerPlants.WeareAgentsforseveralFirst-classMakersofMachineryandMachineToolsforWoodworkers,Engineers,Bnckmakers,Tinsmiths,PlumbersandotherTrades,Gas,SteamandOilEngines,DynamosandMotors,HydraulicandPneumaticMachines,etc.,etc.WecarryStocksofBuilders'andPlumbers'Hardware,andSuppliesofallkindsatLowestPrices.Enquiriessolicited.EstimatesFurnishedonApplication.Telephone285.P.O.Box646.A.R.MEECH.H.M.BANNEHR.Sidey,Meech&Co.GeneralAuctioneers,LandandEstateAgents,CommissionMerchants,ExpertValuators,&c,&c.WEmakeaspecialityofOtt-tdoorandClearanceSalesofalldescriptions,alsoAuctionSalesofFreeholdPropertyareheldatfrequentintervalsmourRooms,MANNERSSTREETWELLINGTON.WehavethemostextensivelistofCityandSuburbanPropertiesforprivatetreaty.CallorRingup1339.Nowisyoaroppor-tunitytomakemoney.THESOUTHBRITISHFIRE&MARINEINSURANCECO.OFNEWZEALANICapital,AccumulatedFunds,£4.70,000.HeadOffice:--QUEENSTREET,AUCKLAND.ThefollowingRisksareacceptedatlowestcurrentrates:Fire,Marine,Mortgagees'Indemnity,Employers'Liability,Workers'Compensation,OrdinaryAccident,PublicRisk,PlateGlass,Bur-glary,FidelityGuarantee.TheSouthBritishCompany's"Up-to-Date"PolicyisthemostliberalyetofferedtothepublicinNewZealand.BranchesandAgenciesinN.Z.—Auckland,A.S.Russell;Christchurch,C.K.Croxton;Dunedm,R.M.Clark;Greymouth,Nancarrow&Co.;Hokitika,J.H.Wilson;Nelson,H.E.Edwards;Taranaki,Bauchope&Webster(NewPlymouth);Wanganui,M.Jones;Wellington,C.W.Benbow;Napier,A.E.Kight;withAgenciesthroughouttheWorld.LondonOffice:JerusalemChambers,Cornhill,E.C.JAMESKIRKER,GeneralManager.[Motor©©htsJIMAKEASPECIALTYOFMOTORCOATS.LATESTFASHIONS-.NEWESTGOODSWriteforSamples,orTelephoneNo2205.W.F.NEWSON,MerchantTailorandMercer,CUBASTREET,WELLINGTON.(neartownhau,).®TheATTENTIONofpowerusersis"REEVES"WOODSPUTI^CCYCOPULLEYS.Theyarehalftheweightandhalfthepriceofironpulleys.NOBELTSLIPPAGE.BuiltHonestlyandBuiltRight.WRITEUSTO-DAYFOELIST->—SAMUELDHNKS&SON,Manufacturers&ImportersofEngineers'&Plumbers'Supplies.10,BRANDONSTREET,WELLINGTON.NEWZEALANDPORTLANDCEHENTC2.IHighestGradeIy^CIZEA/^^VPortlandCementAxL^andHydraulicLime/O*oWHSuppliedtoPublicWorks/^^Wg*\Dept,ElectricTramways,/j^fff>ft|Fitftf^')WaihiGoldMine,HarbourIQ^wEgMgaßjra^gytf2£|SendforTestimonials.\^^fe^JUL^vAskfor"Crown"Brand.j^/AucklandOffice—vvA^fntfloXS76VICTORIAARCADE.>sC^MvA^X^WellingtonAgents—H.H,Cooke,Messrs.Riley&Holmes.Manager.



Octoberi,1906.PROGRESS.334TOENGINEERSANDMECHANICS.IFYOUREQUIRE—AllClassesSteamFittings.SteelKeys.BoltsandNuts,SteelTaperPins.BlackandBright.SteelCotterPins.BoilerStuds.Gun-metalNuts.SetScrews,WhitworthThread.BlackandBright.lNFactANYENGINEERS'LINES.CALLON,ORWRITETO—A.&T.BURT,Limited.COURTENAYPLACEWELLINGTON.HeadOfficeandWorks:DUNEDIN.Branches:AUCKLAND,CHRISTCHURCH,INVERCARGILL&PORTCHALMERS.Tjl[TjlREADY...fibflIROOFINGS(0?(JHHHIHiRoofsTHEPARAFHNEPAINTCOY.,SanFrancisco.SamplesandPricesfromestablished1884.J.BURNS&CO.,LTD.,Auckland.E.REECE&SONS,CHRISTCHURCH.H.WILLIAMStSONS,Napier.G.L.OENNISTON,Dunedin.JAMESW.JACK,Wellington.THOMSON,BRIDGER£CO.,Invercargill.TheSuccessfulFQRQFordModel"F."12-14h.p.TheGeneralAll-roundCarforthemanwhowantsaPowerful,Comfortable,andFastTouringCarforfivepeople,capableoftakingallkindsofroads,atamoderateinvestment,andlowcostofoperatingandmaintaining.SpecificationsofModel"F."Motor,Fordtwo-cylinderhorizontalopposed;weight,14001b;wheelbase,84m.;wheels,30m.;tyres,3|-in.doubletube:speed,35milesanhour;colour,richdarkgreen,yellowrunninggear.Toarriveshortly,FordModel"N"Runabout,price£225.Motor,four-cylinder,vertical,15h.p.;speed,40milesanhour.FordModel"X"—Motor,six-cylinder;40h.p.;speed,50milesanhour,downtofourmilesanhouronthehighgear.SENDFORCATALOGUES,ETC.,TON.Z,AGENTS:THEAUTOMOBILECOMPANYOFN.Z.,15JOHNSTONSTREETWELLINGTON.I^BLUTHNER;;World'sForemostPiano,;;;;BRILLIANTTONE\\'\SUPERBAPPEARANCEyy>:;PERFECTCONSTRUCTIONT1InquiriesX_areinvited.\u25bc<\u25baill\u25b2\WELLINGTONPIANOCO.,t•fLIMITED.4X53MOLESWORTHSTREET,WELLINGTON.%<>\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666InteriorDECORATION^fI^^H^^H^^^H^^^EXPENSIVE?Notatall!FirstManufacturedbyTheMetallicRoofingGo.,Ltd.,Toronto.SOLEAGENTB:SMITH&»SMITHLtd.DUNEDIN.WELLINGTON.CHRISTCHURCH.



ProgressAuckland—J.HenryMackie,MercantileCham-bers,Queenstreet.NewPlymouth—Bewley&Griffiths.Hawera—W.A.Quin.Napier—C.H.Cranby.Hastings—J.A.Fraser.Wanganui—J.L.Stevenson.PalmerstonNorth—Ravenhill&Co.Nelson—C.LangleyBell.Christchurch—A.H.Hart,Gloucesterstreet.Hokitika—T.W.Beare.Oamaru—E.Piper.Dunedin—MiramsBros.,Joel'sBuildings,Craw-fordstreetInvercargill—J.F.Lillicrap(HallStout&Lillicrap)London,Eng.—RaywardBros.,80VictoriaStreetEC.OFFICESANDREPRESENTATIVESProgresswillbemailedregularlyeverymonthtoanyaddressinthecolonyonprepaymentoftheAnnualSubscription—6/6perannumposted,ormadvance,5/-ToAustraliaorUnitedKingdom,5/6inadvance.******TheEditorinvitescontributions(whichmustbearnameandaddressofsender,notnecessarilyforpubli-cationsdealingwithprogressmadeinanyprocessormethoddirectlyorindirectlyconnectedwithmechanical,industrialorcommercialwork.Innocasecanrejectedcopybereturnedunlessaccompaniedbyad-dressedenvelopebeannehalf-pennystamp;neithercantheEditorenterintocorrespondenceconcerningrejectedcontributions.******Allcommunicationstobeaddressed:"TheEditor,Progress,ProgressBuildings,Cubastreet,Welling-ton."Telephone2234.Incaseofchangeinaddress,orirregularityofthispapers'sdelivery,subscribersshouldsendimmediatenotice.questionablyprovedoffirstinteresttoourreadersNotonlyhasNewZealandarisentoanappreciationofProgress,butAustralia,EnglandandAmericahaveeachrecordedameasureofapplause,conse-quently,itisreasonableforustoassumethatthisnewspaper,astheorganandmouthpieceofinvention,andchiomcleoftheengineeringandalliedprofessionsthroughoutAustralasia,hasfullyjustifieditsintroduction.Dmingthepastyeartheworksofmanynotedwritershavebeenprintedforthefirsttimemourcolumns,thearticleshavingbeenoiadesignedlyhighstandardinordertomeetthecriticalpropensitiesofthosewhorequirethebestexpositionofthecolony'sprogiessTheimportanceofacountrywallalwayshemitsengineeringachievements,theconstructiveadvancementofitscitiesandtowns,thestudiedapplicationofchemistryandtheexpansionofelectricityforlocalpurposes.Tothesefourgenericheads,andtotheencouiage-mentofinventionthecolumnsofthisjournalarededicated.MainTrunkRailway.WehavepleasureinpresentinginthisissuethefirstoftwoarticlesontheMainTrunkRailwayoftheNorthIsland,writtenbyourSpecialCommissioner.WebelievethatthisisthefirstattempttogivethepublicofNewZea-landacompleterecordofthegreatundertakingOurSpecialCommissioner,afterhavinggleanedsufficienthistoricaldata,journeyedoverthewholerouteinordertogatherdetailsandtakephotographsofthepermanent-wayconstruction.WhentheLmeisfinisheditwillunquestionablytendtocementtheinterestsofWellingtonandAucklandtogetherinamannerhithertorenderedimpossibleTiue,thereisagreatdealofvaluablecountrytobeopenedupontheWellingtonside,butthebenefitstobeobtainedbythetwocentresaresetoutaspracticallyeven,forthegreaterportionofthetimberfromtheWaimannodistrictwillcontinuetogotoAuckland.Thistimber,whichconsistsprincipallyofredpine(ninu),blackpine(mntai)totaraand(onthemountains)bnch,hasallalongbeensentchieflytoAuckland,andformsavaluableadjuncttothetradeofthenortherncityItisnotatallunlikelyinviewoftheincreaseddemandfortimberwhichmustnecessarilyfollowthecompletionoftheMainTrunk,thatitwillsomedaybefoundneces-sarytoestablishaforestpreserveintheWaimanno.Sovast,howeveraretheforestsatthepresenttimethattheestimatedmioadsforthenexttenyearscannotmateriallyafiectthecrop.ThepossibilitiesoffasttiavellmgiromonepartoftheNorthIslandtotheotheronthisrouteappeartobeveryconsiderable,andthemagnificentmountaincountry,hithertoaccessibleonlyb\laboriouscoachjourneys,willbetraversedbythenewroute,allowingtouriststoviewthespectacleofsmokingvolcanoesandsnow-cappedrangesfromcomfortablerailwa)carriages.ItwillbequiteeasywhentheMainTrunkiscompletedforthroughpassengerstoleaveInvercargillonMondayearly,andarriveinAucklandat8a.m.onthefollowingWednesdaymorning;inotherwords,weshallhaveaforty-eighthourthroughpassengerandmailservicebetweenthetwoe-ctremecities.Thefares,also,willproveaninducementtotravelbythenewroute,fortheyhavebeentabulatedatverylowfigures,viz.—fromWelling-tontoAuckland(426miles)40/-'firstclass;21/-secondclass.InthesecondinstalmentourSpecialCommissionerwillgivesomenewandinterest-ingfactsmconnectionwiththegreatworkThesubjectofourcoverisaNewZealandbuiltloco-motivebelongingtowhatisknown111railwaycirclesasthe"Wl"class.Hollow-concreteConstruction.Withinthepastfiveyearsanewbuildingmaterial,thehollow-concreteblock,hascomerapidlyintouse,andtheindustryhasgrownalmostassurprisinglyasthemanufactureofPortlandcement.Con-cretebuildingblockswerepracticallyunknownjiiiqoo,butitisprobablysafetosaythatatpresentmorethantv\othousandcompaniesandindividualsareengagedmtheirmanufactureintheUnitedStatesandtheUnitedKingdom.ThecauseoftheremarkabledevelopmentintheUnitedStatesischieflytobefoundintherapidlyfailingsupplyoflumber,togetherwiththewidespreadpublicinterestinallapplica-tionsofPortlandcement.Theadvanceofmorethan50percent,inthepriceoflumberduringthepastfew}earshasbeenaserioushardshipandobstacletotheincreasingmultitudeofpeople\u25a0whoaspiretohavinghomesoftheirown,anditisbutnaturalthatbuildersshouldlookaboutforsomeefficientsubstituteforwood,andshouldlookwithfavouronamaterialwhichoffersadvant-agesofdurability,safety,comfortandbeautywhichareunknowninframeconstruction.Thereisgoodreasontobelievethatanefficientsubstituteforwoodhasbeenfoundinthehollow-concreteblock,andthatwearestillonlyonthethresholdofthedevelopmentofthisbuildingmaterial.Oppositiontoitsuseonthepartoftheconsumerisnottobefeared;theobstaclestobeovercomehechieflyinthedangerofcarelessorignorantworkbyblock-makersandbuilders,andintheneedofstudyandinventiontoadoptthematerialtotheeconomicalproductionofconvenientandbeautifulstructures.Thereiseveryreasonwhyconcreteshouldbecomethechiefbuildingmaterialofthefuture.Forlargeandcostlybuild-ingsitislikelythatsolidconcrete,plainorre-inforced,willhavethepreference.Forsmallerstructures,especiallyfactoriesanddwellings,hollowblocksarecertainlycheapermoresuitable,andrequiremuchlesstechnicalskillmerection',Thepossibilitiesoithistypeofconstructionseemtobeunlimited;andallthatisneededtosecureanimmenseexpansionoftheconcrete-blockindustryistoimprovethedesignofmachinesandproductsoastomakeblockconstructionsimple,practicalandbeautifulToaccomplishthis,ingenuity,inventionandgoodtasteayillberequired,andthereislittledoubtthatthesequalities,socharacteristicoftheEnglishpeople,willmabundantmeasurebebroughttobearupontheproblem.BusinessNotices.WELLINGTON,N.Z.,OCTOBERi,1906.Voi,.I.—No.12.Monthly.][Price:6dPerCopy;6/6PerAnnumposted,orinadvance5/-OarFirstYear.WiththecunentnumberProgresscompletesitsfirstyear.Fromouttheobscurityofanewanduntnedpublication,possessingsometwentypages,thisjournalhas,byagenerallyacknowledgedmerit,developedmtoanimportantcontributoryfactorinthescientificandmechanicalliteratureofNewZealand.Fortypageshavecomprisedtheissueforsomemonths;yet,evenwiththisextensiveoutgrowing,ithasbeenfoundimpossibletoprovidespaceformuchthatwouldhaveun-
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THEELLISMOTOR.Patent.PriorPublication.TheWilfleyOreConcentratorSyndicate,Limited,suedN.Guthridge,Limited,forinfringementoftheirpatentfortheWilfleyTableforconcentratingores.OneofthedefenceswasthatthepatenthadbeenanticipatedbythepriorpublicationmMelbourneofaNewYorkjournalcontainingRECENTLEGALDECISION.AnimportantinventionofthedayinsteamengineeringistheEllismotor,whichmaybetrulydescribedasamechanicalwonder,puzzlingaliketosavantandlayman,untilitsinternalmechan-ismisseenandexplained.Itisanenginewithapistondrive,andmayalmostbecalledarotaryengine.Thecasingrevolveswiththeinternalcylindercarryingthepistons,andinthesamedirection,anditischieflytothispeculiarityitowesitsnovelty.Atfirstsighttheworkingofthemotorseemsparadoxical,itbeingsuchadistinctdeparturefromthebeatentrackofengineering;anditisnotsurprisingthatoneofthehighofficialsintheAmericanPatentOffice,onseeingthedrawings,reportedthatitwas"inoperative,"untilconvincedofitsfeasibilitybyworkingmodel.Theaccompanyingillustrationshowsaworkingmodelofthemotor,anditsinventor;butatrueappreciationofitsmeritscanonlyobtainfromthemodelitselfactuallyatworkandopenedupforinspection.Awell-knownengineerofWelling-ton,freshfromtheHomecolleges,withup-to-dateexperienceofmodernsteamengines,declaresthatinhisopinionitisthesimplestcompoundengineevermade.Itisinterestingtohearfromtheinventorhowheconceivedandbroughtthemotortoitspresentstage.Hetellsusthatthenucleusoftheinventionreallylayinanexperimentalmodelofarotaryinclinedplane,butwhereasheoncetriedtopropelhismodeluptheincline,henowusestheprincipleoftheinclinetoutilisethesteampower.Itis,therefore,easytoseethatthereasonwhyawheelrunsdownaninclinedplaneisthatthepointofcontactoftherimofthewheelwiththetrackisbehindaverticallinepassingthroughitscentreofgravity,anditstendencyorpowertorundowntheinclineisinproportiontotherateofthegradient;moreover,iftheinclineisreversed,thewheelmustrevolveintheoppositedirection.Given,then,anendlessinclinethewheelwillcontinueitsmotionindefinitely;andgivenaninclinewhichcanbereversed,themotionwillbeintheoppositedirection.IntheEllismotortheoutercase,orcylinder,containingtheinneronecarryingthepistons,formsanendlessincline—thepressureofthesteamactingasgravitywouldactintheordinaryway—thereversingleveroftheenginebeingsoarrangedastoreversetheinclinewhenitisdesiredtoreversetheengine.Theinventionbeingsounique,andgivingsomuchpromiseofsuccess,makesitlikelytoprolongtheuseofsteammotorsincompetitionwithrivals.Oneimportantfactinconnectionwiththemotorisitsinstantreversibility,andastherearefewworkingpartsitdoesnotrequirehighlyskilledattendance.Itusesthesteamexpansively,hasalowpistonspeedperrevolutionofthemotor,andformostpurposesdoesnotrequireintermediatespeedgear.ThesmallmodelillustratedherewithwastriedandtestedforbrakehorsepowerashorttimesinceatMessrs.Andrews&Manthel'sengineeringworks,andtheinfluentialandprofessionalgentle-menpresentcongratulatedMr.PeterEllis,theinventor,ontheproductionofapieceofmechanismwhichpromisestoinvadealmostthewholesphereofsteamengineering.Onlycomparativelysmallmodelshavebeenexperimentedwithbuttheresultsaresogratifyingthatitisintendedtoproducelargeunitsassoonaspossible,andvisitorstotheN.Z.ExhibitionatChnstchurchwillprobablyhaveanopportunityofwitnessingtheperformanceandtestsoftheengine.TheEllisMotor.Inventions.torigiditysocommonintheordinaryformsofstrippers.Thesespringsallowoftheflaxbeingfedbyhalf-bladeorseveralbladesatonetimewithequalfacilityandsatisfactormessofresults,andensuretheproductionofafibrewhich,whenwashed,bleachedandscutched,isofasoftandsilkytexture.Theguidechutewhichisattachedtothefrontpartofthechairspreventsthefibrefromspreadingovertheedgeofthedrumandwrappingroundthedrumspindlewhenfeedingheavily,andiseasilyremovedforadjustmentorcleaningpurposes.Thesprings,ofwhichtherearesix,areallinterchangeableandeasilyaccessibleforadjustment.Thedrumisoftheangularbeatertype,castofaspecialmixtureofcastiron,hard,tough,andclose,turnedtrueandbalancedsoastoworkathighestspeedswithoutvibrationThesupervisionrequiredafterthemachinehasbeensettoaproperworkinggiadeisreducedtoaminimum,andthequalityoftheworkmaintainedforalengthenedperiod.Comparedwiththeworkdonebyordinarystrippers,theoutputofCrosbiesstripperismore,thequalityfirstclass,thequantityofgreenflaxrequiredforatonoffibreconsiderablyless,thequantityoftowpertonoffibregreatlyreduced,theattentionrequiredtokeepthemachineinproperorderisFehon,oneoftherailwaycommissioners,hasinvitedtheyounginventorstocarryoutatrialontheSydneytrams.InordertogiveeffecttothisinvitationMessrs.Holmes&Allenhavebeenbusypreparingspecialplans,andalsoheadssuitableforattachmenttotheSydneytrolleypoles,whichareconstructedonentirelydifferentlinestothoseinuseinWellington.Welearn,also,thattrialsoftheinventionareproceedinginmanyotherdirectionsandthattheinventorshavebeenaskedtovisittheUnitedStatesvwhichcountryhasrecentlygrantedapatentforthehead),andseveralStatesintheCommonwealth.Brisbane,Melbourne.Ballarat,Kalgoorhe,Perthandotherplacesaretobeexploitedinturn.PROGRESS.Octoberi,1906,TheflaxindustryisoneofgreatimportancetoNewZealandatthepresenttimewhenflaxfibrebulkssolargelyinourexports,and,consequently,anythingtendingtoimprovethequalityofthearticleandlessenthecostofproductionisofinterestnotonlytothoseengagedintheindustry,buttothepublicasawhole.Itmightbestatedthatstrippingisthefirstprocessflaxgoesthroughafteritiscut,theobjectattainedbeingtheremovalofallsurplusvegetablematter,andleavingthebladeofflaxinstripsoffibre.AfeatureintheconstructionofCrosbiesstripperisthatthere-volvingbeatingroller,whichisacteduponbyspecialwormgearing,worksonspringswhichnotonlypreventvibrationbutalsothebruisingofthefibre,whichisatpresentfrequentowingCrosbiesFlaxStripper.NOTICETOADVERTISERS.ChangeAdvertisementsfornextissueshouldreach"Progress"Officenotlaterthantheiothinst.,otherwisetheywillhavetobeheldover.TheHolmes-AllenAutomaticTrolleyHead.Messrs.Holmes&Allenaremeetingwithacon-siderableamountofencouragementinAustraliawiththeirpatentautomatictrolleyhead.SeveralimportantinterviewshaverecentlybeenarrangedatwhichthemeritsoftheHolmes-Allendevicehavebeendemonstratedtoprincipals.Mr.Bram,chiefengineer,andMr.J.Kneeshaw,generalmanager,oftheSydneytramwayshavebeenmuchimpressedwiththeinvention.whileMr.verymuchreduced,andallthebearingsandwork-ingparts,beingstrong,willdoalargeamountofworkbeforerequiringattentionorlenewal.Intheci.scotsomeotherstrippersinuseinNewZealandflaxmills,onlyonebladeofflaxcanbefedmatatime,andwhenitisstatedthatinCrosbiesmachineasmanyasthreeandfourbladesarefedinatonce,andperfectlytreated,itwillreadilybeseenhowgreatanacquisitiontotheindustrytheimprovementis.Mr.CrosbieisconnectedwiththefoundryolMessrs.A&T.Burt,Dunedm,whomakeallthestrippersturnedoutundertheinventor'snameadescriptionoftheinvention.Mr.JusticeHoodheldthatthedescriptionsopublishedwasunin-telligible.HeldonappealbytheHighCourtofAustraliathatthattheprincipletobeappliedwaswhetherthedescriptionwassufficienttocon-veytomenofscienceandemployersoflabourinformationwhichwouldenablethem,withouttheexerciseofinventiveingenuity,tounderstandtheinventionandtogiveaworkmanspecificdirectionsforthemakingofthemachine,andthatsubjecttoevidenceastothestateofcommonknowledgeamongpersonsfamiliarwiththesubjectmatteratthetimeofthepublicationandastothemeaningoftechnicaltermsorwordsofart,theinterpretationofthedocumentisaquestionoflawfortheCourt;further,thatthedescriptionquiteintelligiblydescribedtheconstructionofatablewhichanybodyofordinaryintelligenceandsufficientmechanicalabilitycouldmake,andthatthereforetherehadbeenpriorpublication.N.Guthndqe,LimitedvTheWilfleyOreConcen-tratorSyndicate,Limited.3CommonwealthL.R.>*3336



gentlemenbelieveinsparksofhignintensity,andtheyseemtohaveperfectedtheirmethodtothelimitofitspowers.Theoperationiscarriedoutinasparkingchamberwhichconsistsofalargecylindricalmetalboxlinedintheinteriorwithverticalrowsofcontactpoints,eachoneofwhichismconnectionwiththepositivepoleofadynamogeneratingadirectcurrentof8,000volts.Now,insidethecham-berrotatesacentralshaftprovidedwithasimilarsetofnegativecontactsintheformoflongrods,andallconnected,ofcourse,withthenegativepoleofthedynamo.Butthiscylinderisrotatingattherateof500revolutionsaminute,andaseachnegativecontactcomesuptoapositive,itstrikesanarcwhichisdrawnoutandextinguishedasthenegativecontactmovespastanuawayfromthepositive.Intheillustrationweseethecylinderatworkattheinstantofrevolution,andsincetherearemanyrevolutionsandmanycontacts,therearenolessthan400,000arcsaminute.Itisliketheinnercylinderofamusic-boxringingoutsp<±rksinsteadotsounds.Butairisdrawninrougnthesemulti-tudinoussparks,andeachsparkasitformsburnsasmallpercent,oftneincomingairintooxideofnitrogen.Theresultisthatsometwopercent,oftheoutgoingairisconvertedintooxides,whicharecaughtinabsorbingtowert>ofwaterwiththeformationolnitricacid,orofsodawiththeformationofsaltpetreorsodiumnitrite.Fromdatabasedupontheactualrunningofthisplant,nitricacidmaythusbeproducedfromairandwateratacostofaboutonepennyapound,andsincethemarketpriceisabouttwopencehalfpenny,itoughttoDeaprofitableoperation.Butthisistornitricacid,andlargeasisthemarketforthissubstance,itisnotlimitless,asisthecasewithsaltpetre.Whethertheacidmaybecombinedwithsodatoformartificialnitrate,ataratecapableofcompetingwiththenaturalproduct,isstillamatterotdoubt;itdependsonthepriceofsoda.AwayoffonthecoastofNorway,wheretheyhavecheapwater-powerandcheaplabour,othermenarestillengagedinthepracticalelucidationofthissameproblem.ProfessorKr.BirkelandandDr.S.Eyde,ofChnstiama,havedevelopedaprocessbywhichtheairisconveyedintoaseriesofovens.Eachoneoftheseovenscontainstwometalelectrodes,betweenwhichplaysahigh-pressureflamingelectricalarc.Thearcismovedrapidlyhitherandthitherbyapowerfulmagnet,insuchawaythatthemaximumamountofoxid-ationisobtained.Inaccordancewithdatasub-mittedbythecompany,about2000poundsofnitricacidmaythusbesynthesisedwithanenergyexpenditureofonlyonekilowatt-year.Atthepresentpriceofnitricacidthismeansamostrespectableprofit,anditisnotsurprising,therefore,tolearnthattheyalreadyemploy2000horsepowerforburningtheair.E.Rossi,ofItaly,proceedsmstillanotherway.Heobtainsimprovedresultsbyoxidisingtheairunderheavypressure.TheoxidationisbroughtaboutbyanincandescentsubstancesimilartothefilamentofaNernstlamp,andtheequilibriumpointisavoidedbyabsorbingtheburntnitrogenoxideswithconcentratedsulphuricacidflowingconstantlythroughtheinteractionchamber.AmongtheGermansthegreatfirmofSiemensandHalskehasbeenintermittentlybusyeversince1884,whenoldWernerSiemenssentalettertohisassistantdirectinghimtoexperi-mentonthefixationofnitrogen.Dr.GeorgeErlwein,whohaspresentchargeofthisinvesti-gation,doesnotholdwiththeexperimentsjustdescribed.Insteadofamultitudeofintenselittlesparksofhigh-potentialflamingarcs,heemploysanarcformedbyanenormouscurrentatlowvoltage.Hepointsout,andverytruly,thatincreasingthesizeoftheseotherplantswillnotincreasetheirefficiency,while,inhisowncase,hefindsthatthegreaterthesizeofthearchecanform(thegreatertheunitinhisfactory),thegreateristhepercent,ofthenitrogenburnt.Hehasalsoprovidedagainsttheeasydecompositionoftheburntnitrogenintofreenitrogen,bymixingthecarbonofhishugeelectrodeswithpowderedfluor-spar,thusdecreasingthetemperatureofthearc.Atpresentthisfirmisrestingonwhattheyhavesofaraccomplished,andforamostsigni-ficantreason.Theyhavenomoredoubtthanotherpeoplethattheycanprofitablymakenitricacidoutofairandwater,andatarateconcurrentwiththepresentmarketprice,buttheyarenotsatisfiedwiththemarketthusafforded,immensethoughitis.Theydemandtheexploitationofthewholesaltpetreindustryaswell,andnothingelsewillsatisfythem.Theydenythatatpresenttheelectricnitrecancompetewiththenaturalproduct;hencetheyprefertowaituntilalittlefurtheradvanceinpuresciencebringsitwithintheirgrasp.Calciumisoneofthefewelementsthathavethepowertounitedirectlywithnitrogen.Itisasilver-colouredmetal,whichwithcomparativeeaseburnsnitrogen,toformanitride,andthisnitride,onbeingthrownintowater,yieldsammoniaandlime.Hence,ifwecouldobtaincalciumcheapenough,wecouldobtainammoniacheapenough,andthiswouldsolvetheproblemofnitro-genousmanure.Tenyearsagothiswouldhavebeenvisionarynonsense;to-day,weretherenoothermeansatourdisposal,thisistheveryschemeweshouldquicklytakemeasurestocheapenandadopt.Twoyearsagocalciumwasworththreepoundsathimbleful;to-dayitisworthaboutfiveshillingsapound,anditspricemightbegreatlyreduced.Itisaverycommonmetal,becauseeverybedoflimestonecontainsnearlyfortypercent,ofit;inthepastitwasveryrarebecauseofthedifficultiesofitsextraction.To-day,calciumismadebyOctoberi,1906,PROGRESS.
FLAMEOFBURNINGNITROGEN.THEIGNITIONPOINTISABOVETHETEMPERATUREOFTHEFLAMEshouldoxygenbeaddedtoit,orshoulditbedealtwithasitis;and,moreover,howshallweberidoftheequilibriumpoint?Amongtheraceofchemistsandchemicalengineers,manymenhavebeenbusyintheattempttosolvethismomentousproblem.ThereistheAtmosphericProductsCompanyatNiagaraFalls,where,throughtheirearnestandintelligenteffortstosolvethisproblem,Messrs.BradleyandLovejoyhavewonhighpraiseandcordialrecognitionfromalltheotherworkersinthisfieldofinvesti-gation.Thefactofthisrecognitionissignificant;itmeansthatthereisroomenoughforall.TheseINTERIOROFCYLINDRICALSPURRINGCHAMBERFORTHEECONOMICALBURNINGOFNITROGEN.CYLINDERROTATINGATTHERATEOF500R.PM.theton,bydecomposingthemeltedchlorideofcalciumbyacurrentofelectricity.Themetalattachesitselftothecathode,andbyslowlyliftingthecathodealong"cabbagestalk"ofthemetalisproduced.Fortunatelywedonotneedtoworryoverthestillcheaperproductionofcalcium,for,workingmoneofitscompounds,thissamemetalhassolvedourprobleminanotherwayandwithsuchsuccessthatithastemporarilythrownintosecondaryimportancealltheotherprocesseswehavesofarconsidered.Everybodyhasheardofcalcium-carbide,andofthebrightilluminatinggas,acetylene,whichitevolveswhenthrownintothewater.Thestoryofthecarbidediscovery,itsmanufacture,thefondhopesoftheinvestingpublicthattheycoulddisplacebyacetylenetheordinaryillumin-atinggaswhichthemanufacturerscouldaffordtosellfornothing,theirdisappointment,therevivificationoftheindustry,andthelatestphaseofitsusefulness,isastoryofhighromanceandhighfinance.Weareconcernedhereonlywithitslatestphase.ItoccurredtoProfessorAdolphFrank,ofCharlottenburg,thattheeasymanufactureofcarbidespointedoutawaytothecommercialfixationofnitrogen.Inorderthoroughlytotesthisschemes,hetookrefugeunderthebroadsegisoftherestless,experimenting,progressingfirmofSiemensandHalske,whosemeansandresourceswereadequatetoeveryhumanpurpose.Atfirsthehadinmindonlythemanufactureofcyanides,bypassingatmosphericnitrogenovertheheatedcarbideofbariumandconvertingthecyanideofbariumobtainedsubsequentlyintothemostvaluableofthenitrogencompounds,thecyanidesofsodiumandpotassium.Hewasentirelysuccessfulinthisoperation;but,inordertostillfurtherimproveit,heresolvedtomakeastubbornattempttoutilisetheanalogouscarbideofcalciuminsteadofbarium,forithappensthatitisnotonlycheaper,butmuchmoreefficient,weightforweight.Hisattemptresultedinacompletesurprise.Hefound,asamatteroffact,thatatmosphericnitrogenreactedwithredhotcalciumcarbideinaccordancewithalittleequation,which,withapologiestothelayreader,weshallinsert:'CaC2-(-2N=CaCN2-|_C.Theresultofthereactionisthecompleteconver-sionofthecarbideintocarbon,andintoasub-stancewhich,whileitsnamesoundssomethinglikethecalciumcyanideexpected,iswhollydii-ferentfromit—calciumcyanamide.Nexthediscoveredthatthiscalciumcyanamide,onbeingheatedwithhigh-pressuresteam,passedeasilyintolimestoneandammonia,andfinallyhefoundthat,onmerelyspieadingoutthematerialinthemoistair,itslowlyevolvedthissamesub-stance,ammonia.ThisledhimtothenaturalSynopsis.Inthepreviousarticleonthisimportantsub-jectProfessorDuncanenlargeduponthevariousformsoffixednitrogenwhichwehavewithus,andwhichwearecontinuouslyusingup,andmustcontinuouslyrestore.Theauthorshowedhowweconsumefixednitrogenintheformofanimalfoodorofcertainplantproducts,suchaswheatenbread;but,aspointedout,plantsandanimalsthemselvesdependuponthesoilforeverytraceofthenitrogentheycontain,andthesoilissoinadequatelychargedwiththisnitrogenthatweandtheloweranimalsfilchwhatitcon-tainsmuchfasterthanitcanberestoredbynaturalprocesses.Meanwhile,thelandgrowssickandbarrenandrefusestogrowourcrops;consequently,wehavetocurethelandandmixwithitmanureorfertiliser.Thenaturalmanureoftheworldis,however,a"meredropinthebucketofourwants;"andProfessorDuncangoesontosaythatmProfessorAdolphFrank'swonderfuldis-covery"weseetheunwillingnitrogen,fixedbythegeniusofmanintotheactiveandusefulform,workingnotonlymthethousandsofnitro-genoussubstancesusedmourcivilisation,butmthesoil,mtheplant,andcausativelyintheactionsandthoughtsandfeelingsofmen,until,freedofitsenergy,itsinksbackintotheNirvanaoftheemptyair."SECONDPAPER.Now,restingoneverysevenacresofearththereare237,000tonsofnitrogen,sufficient,ifwecouldburnit,toreplacethe1,500,000tonsofsaltpetreconsumedlastyear.Thatwecouldburnthisamountweknow,buthowtoburnitmthecheapestwayhasstilltobediscovered.Thewholequestionofitseconomicburningbristleswithdifficulties.Notonlyistheignitionpointabovethetemperatureofitsflame,butthetem-peratureoftheunionofthenitrogenandoxygenoftheairisperilouslyclosetothetemperatureofitsdissociation,andthereresultsanawkwardequilibriumpointatwhichthenitrogenoxidesaredecomposedasfastastheyareformedundertheactionofthearc.Theprizeofburningtheairiscertainriches,buthowtoproceedisthepresentquestion.Isitwisetoemployarcsdepend-ingupongreatelectricintensityandsmallvolume,orgreatvolumeandsmallintensity?Whatkindofelectrodesshouldbeused—carbonorplatinum,orwhat?Shouldtheairbecompressed,ByRobertKennedyDuncanChemistryandtheWorld'sFood.337



NITROGEN-INOCULATIONEXPERIMENTSINNEWZEALAND:BROADBEANS,SHOWINGDEVELOPMENTOFNODULESDUETOSOIL-INOCULATION.Copyright.PHOTOGR\PHCOP\RIGHTGOODCoNSIDER-vtion—Section2oi"IheFineArtsCopyrightAct,1877,"enactsthattheauthorof,intoaha,everyoriginalphotographshallhavethesolerighttosell,copy,engrave,reproduceandmulti-plyitforthelifeoftheauthorandsevenyearsafterhisdeath,providedthatwhenanynegativeofanyphotographshallbemadeorexecutedfororonbehalfofanyotherpersonforagoodorvaluableconsideration,thepersonsomakingorexecutingthesameshallnotretainthecopy-rightunlessitbeexpresslyreservedtohimbyagreementmwriting,butthecopyrightshallbelongtothepersonfororonwhosebehalfthesameshallhavebeenmadeorexecuted.MessrsStackemann,photographers,wereinthehabit—asaspeculation—oftakingphotographsofschoolbuildingsbypermissionoitheprincipalsitbeingunderstoodthattheprincipalsneednotbuyanyphotographsunlesstheysodesired.In1904Messrs.Stackemann,bypermissionofRev.WGPrice,theproprietorofaschoolatHarrow,tookphotographsoftheschool,certainroomsshownthembyMr.Price,andgroupsofthecricketelevenandoftheboysoftheschoolposedbyMr.Price.SubsequentlyMr.Pricepurchasedworthofphotographs.Mr.Patonpublished"PatonslistofSchoolsandTutors"andtheadvertisersinthisvolumeusedtofurnishhimwithphotographsoftheirschoolsforinsertioninthetext.Accordingly,Mr.PatonpublishedinhisbookoneofthephotographstakenbytheStackemannswhichhadbeenfurnishedtohimbyMr.Price.TheStackemannsconsideredthisaninfringementoftheircopyright,andsuedMr.PatonaccordinglyHeld,however,byFarwell,J.,thatthecircumstancesunderwhichthephoto-graphwastakenconstituted"goodconsideration"fromtheschoolproprietortothephotographers,andthatthereforethecopyrightofthephotographsbelongedtotheschoolproprietorandnottothephotographers.Stackemannv.Paton.75*L.JCh.590.Company.SaleofUndertaking.—AprovisioninaCompany'smemorandumofassociationgivingitpowertosellitsrealandpersonalpropertydoesnotconferontheCompanypowertosellitswholeundertakingSuchatransactioncanonlybeeffectiveitthememorandumofassociationreservestotheCompanyexpresspowertosellitsundertakingTheRewaCo-operativeDairyCompanyv.Loncigan.25N.Z.L.R.furnacesfortheunfixingofelementaliron.Throughalltheseprocessesweseetheunwillingnitrogen,fixedbythegeniusofmanintotheactiveandusefulform,workingnotonlyinthethousandsofnitrogenoussubstancesusedinourcivilisation,butinthesoilintheplant,andcausativelymtheactionsandthoughtsandfeelingsofmen,until,freedofitsenergy,itsinksbackintotheNirvanaoftheemptyair.Wesee,too,thatthedisasterofwhichtheworldactuallystoodinimminentdeadlyperilhasbeenaverted,andthatifeverypoundofsaltpetreintheminesofChiliweresuddenlytodissolveintoitselements,thehumanracewouldstillbeabletoguarditselfagainsttheunhumanityofnature.Though,istherethisunhumanityofnature?Saytherebe;Yetnatureismadebetterbynomean.Butnaturemakesthatmean;so,o'ertheartWhichyousayaddstonature,isanartThatnaturemakes.Everyatomwithinusmovesinharmonywitheveryatomwithout,andwethatthinkwemovethemtosuitourneedsorourcapricearebutthecrudeinstrumentsofaPurposeunfilledandunimagined,butpredestinatedfromthebeginningofallthings.Thepresent-daypracticallessonofthiswholestrenuoussuccessfulworkliesmthelittleobjectlessonitaffordsoftheimmenseimportancewhichtechnicalscienceisassuminginourdailylivesandmallourindustrialoperations.Thesub-stitutionofrealknowledgeandhightechnicalskillforthe"ruleofthumb"ofourancestorshascreatedarevolutioninindustry.ThisrevolutiontookitsriseinGermany,anditisspreadingrapidlytoeverycorner.Itisspreadingsilently,too,becauseitdoesnotpaytotell.Duringthenextfiveyears,thesmallmanufacturerwhoissweptoutofexistencewilloftenwonderwhy.Hewillascribeittotheeconomyoflarge-scaleoperations,orbusinessintrigues,orwhatnot,neverknowingthathisdisasterwasduetotheapplicationofpuresciencethatthetrustorganisationsandlargemanufacturersalreadyarebeginningtoappreciate.conclusionthatthesubstancemightbeusedasafertiliser,andtodeterminethequestionhesentlargequantitiestoHerrGeheimrat,ProfessorWagner,ofDarmstadt,toDr.Gerlach,ofPosen,andsubsequentlytonumerousagriculturalstationsscatteredoverthecountry.Theresultofthisexperimentationhasestab-lishedbeyondallquestionthefactthat,undercertainconditions,calciumcyanamideisabetterfertiliserthanthesulphateofammoniafromthegasworks,andpracticallyequaltothesalt-petrefromthemines,weightforweightolthenitrogenthatitcontainsForthegrowthofwheatitgivesitsbestresultswhenburiedfourorfiveinchesbelowthesurfaceofthesoilsomeeighttofourteendaysbeforetheseedissown.Theexactmechanismofitsactionhasstilltobedetermined.Itisnotunlikelythatthecalciumcyanamideinthesoilbreaksdownintocyanamideitselfwhichinturndecomposesintoammonia,whichoxidisesintonitricacid,andthatthenitricacidsoformeduniteswiththelimeconstituentofthecompoundtoformcalciumnitrate.Underthenameof"Kalkstickstoff,"cal-ciumcyanamideisnowinthemarketsoftheworld.ThelittleexperimentingCyanid-Gesell-schaft,whichconsistedofSiemensandHalske,theDeutscheBank,andProfessorFrank,hasturnedoverthemanufactureofKalkstickstofftoalargecompanyformedforthepurpose,theSocietaGeneraleperlaCianamide,ofRome,andthiscompanymitsturnconsistsoftheCyanid-Gesellschaft,theSocietaItahanaperlafabbri-cazionediprodottiazotati,cdialtresostangeperl'agricoltura,andtheSocietaItalianaperilcarburodicalcioacetileneedaltngas,ofRome.Inmanufacturingthesubstance,theyemploythelatestresultsoftechnicalscience.Theatmos-phericnitrogenmustbeseparatedfromtheoxygenwithwhichitismixed.They,therefore,liquefytheatmosphereandseparatethetwosubstancesbyfractionaldistillation.Theoxygenpassesofftobeusedforotherpurposes,butthenitrogenpassessuddenlyfromtheintensecoldofliquidairintothehighestheatoftheelectricfurnacewhere,throughcontactwithamixtureofcokeandlime,itiscaughtandtransformedintoKalk-stickstoffTheactionofthe,Cyanid-GesellschaftinturningoverthefertiliserphaseofKalkstick-stofftotheguardianshipofanothercompany,haslefttheirhandsfreetoexploititsotheruses.Theseusesaremanifold.Thefactthatcalciumcyanamide,undertheactionofhigh-pressuresteam,passesoverallitsnitrogenintotheformofammonialeadstoanelegantmethodofmakingthissubstanceandotherammoniumsaltsThecompanyhasatpresentademonstrationplantinoperationfortheproductionoi1500tonsofammoniumsulphateayear.But,mixedwithcar-bonateofsoda,orwithcommonsalt,andfused,thecyanamidepassesoverintotheformoiC}anideofsodium,andthiscyanideisusefulforavastnumberofprocesses,fromsilver-platingtogoldextraction.Theyhaveaplantforthispurposeyielding500tonsayear,andinMexico,forminingpurposes,theyarebeginningtomanufacturethecyanamidedirectlyatthemouthofthemine.Avaluableuseofcyanamidehasbeenfoundmacuriousfunctionithasofcausingthecase-hard-eningofsteel,andwefindthegreatfirmofLudwigLoeveandCo.,forone,continuallyusinglaigequantitiesofitinthemanufactureoftoolsandofarmsforthegovernment.Aninterestingsubstanceeasilyproducedbytheactionofacidsuponcalciumcyanamide(withanapologytothereaderforitshardname)isdicyandiamide,abeautifulcrystallinebodycon-tainingsixty-sixpercent,ofnitrogen.Thissub-stance,previouslyknownonlyasalaboratorycuriosity,isnowmadebytheton,andmuchofitissoldtothedyeindustriesforapurposethatcannotbeimaginedbythemanufacturers.Stillotherquantitiesaresoldtomanufacturersofexplosives,owingtothefactthatwhenmixedwrithothersubstancesitlowersthetemperatureinthegunbarrel.Averyinterestingpropertyofcyanamideistheeasewithwhichitmaybemadetounitewithwatertoformurea—asub-stanceoccurringnaturallyinanimalexcretions.Tonsofthisartificialureaarenowsoldtomanu-facturersofpharmaceuticalpreparations,though,again,forpurposesofwhichthemanufacturersoftheureahavenoidea.Guanidme,anotherproductoftheanimalorganism,isalsomadefromit,and,weareinformed,tonsofitarenowbeingsoldtoAmerica.Stillanotherreaction,ofnopracticalutilityto-day,butimpressivelysignificantofathonsandutilitiesawaitingthehandoffuturemantodevelop,isthatbywhichsarcosinuniteswiththissamecyanamidefromatmosphericnitrogentoyieldcreatine—oneoftheactualsubstancesofhumanmusclefoundinextractofmeat.Fromallthesefactsitisdemonstratedthatwemaylookforwardwithaveryreasonableassur-ancetothecreationofasmanyfactoriesforthefixationofelementalnitrogenaswehavesmeltingOctoberi,1906PROGRESS.338



Inthisageofwirelesstelegraphy,radium,andotherimportantscientificdiscoveries,withinventionapproachingevernearertothecovetedsecretofaerostation,andresearchseekingtounraveltheveryriddleoftheUniverse,thethinkingportionofthecommercialworld,atleast,willnotbedis-posedtolookaskanceattheintroductionofamethodfortheproductionofsteelbywhatisbestdescribedasthedirectprocess.Thatistosay,theimmediateconversionofironoreintomalle-ableiron,orsteel,asthecasemaybe,byacon-tinuoussysteminsteadoftheexistingindirectmethodwithitstardyprocessofmanufacture,anditsrelativelylargeexpenditure.Theadvantagestobederivedfromsuchasystemanditsstupendouspotentialitiesfortheproductionofwealthneednotbeenlargeduponhere:themillionsacquiredbyMr.AndrewCarnegieandotherIronKingswillconveysufficientideaoftheopulencethatishiddenin.adiscoverythatshouldnotonlysupersedeexistingmethodsofproductionthroughouttheworld,butembraceallfuturepro-ductivitywithinitsfolds.Suchasystemhasbeendiscovered,andisbeingdailyutilisedatlargeworkserectedatSouthMel-bournebythe"Iron.SteelandMetalsManufactur-ingCompany,Limited";theobjectofthisCompanyistocontinuetheworkthereandelsewhereonascalecommensuratewiththewantsofAustial-asia,besidesintroducingthesystemintoallthegreatironcentresoftheworld.Progressreaderswillbeinterestedtolearnhowimportantadiscoverywasbroughtabout.Tosoexplainthisitisnecessarytogobackto1882,whenMr.T.J.Heskett,engagedasanengineeratMiddles-borough,thegreatironandsteelproducingcentre,firstconceivedtheidea—possiblyastheout-comeofsub-consciousspeculationastotheenor-mousexpenditurethatmightbesavediftheoldtardyprocesscouldbedoneawaywithandadirectmethodintroducedinitsstead.Andso,afterwhatwasanaturalconceptioninviewoftheatmos-pheremwhichhewasworking,withhugeblastfurnacesroaringabouthim—manyofthem100feethighandwithacapacityofnolessthan40,000cubicfeet,afterproceedingfromthemereincubationoftheideatopatientpracticalresearch,afterhavinglefttheOldWorldandmadeexperi-mentsformanyyearsuponthewonderfuldepositsofironandsandonourWestCoast,Mr.Hesketthadfoundthe"opensesame"toavaluablesecret,th°resultofwhich,itissaid,maybetherevolu-tionisingofthewholeworld'smethodofsteelpro-duction.In1903Mr.HeskettwenttoMelbourneinquestByW.S.Bayston,PatentAttorney,Melbourne.ofthenecessarycapitalisticaidtoenablehimtocarryoutexperimentsonalargescale.ItwasthenthathemetMr.MontagueMoore,whoseknowledgeofchemistryimmediatelyenabledhimtoperceivethedriftofthemightyideatowhich,thepatientexperimentationofMr.Hesketthadapparentlygivensubstance;anditisperhapsequallyduetothisgentleman'skindlyencourage-ment,finesse,andthecouragewithwhichheadheredtohisconceptionofthepossibilityoftheconsum-mationofsolong-feltacommercialdesideration,thatthemanydifficultiesandembarrassmentsthatbesetthepathoftheinventorweresmoothedaway,andtheIron,SteelandMetalsManufacturingCompanysprangintoexistence.TheworksatSouthMelbourneweresoonpro-iectedandestablished,andtherewithalltheassist-ancethemindoftheinventorcouldwishfor,withthesympatheticcollaborationofexpertsinchemistryandmechanics,Mr.Heskettproceededfrommeremodelsandtestsbysureandcertainstagestotheactualworkinggearforthemanu-factureofmalleableironandsteelinmarketableform.Noristhisallthemalleableironandsteelhavealreadybeenmanufacturedthere,andhavebeenadjudgedbyqualifiedexpertsasverygoodmaterial,too.ExcellentcuttingtoolsofthefinestMRHESKETTATHISWORK.
NEWDIRECTPROCESSOFIronandSteelManufacture.Octoberi,1906,PROGRESS.MRTJHESKETIMR.MONTAGUEMOORE,FEEDINGTHEORE.qualityhavemadefromthesteelmanufactured,andmaybeseenattheofficesoftheCompany.Inanarticlesuchasthisadisquisitiononthevariousdegreesofcaloricstobeutilisedintheprocess,oruponthechemicalsymbolsandtheirequivalents,couldnotbutbetiresomeandcon-fusingtotheaveragereader.Itwillthereforesufficetogiveageneralideaastohowsteelisnowmadebythedirectprocess.Theprimefactormthesystemistheearlyreduc-tionoftheoreintoafinestate,andtheseparationoftheganguebyelectro-magnetictreatment,01otherapprovedmethodsofconcentration,leavingbehindapureoxideofiron.Fromanore-feedinghopperaconstantstreamofpowderedironoreisdeliveredintoarevolvingcylinder.Thiscylinderislinedwithfirebrickandisfurnishedwithpro-jectingshelves,theofficeofwhichistocontinuallyraisetheoreasthelargebarrelrevolves.Fromthiscylinderitpassesintoanotherandthenceintoameltinghearth.Buttheoreisheatedtoace±tainpointinthefirstcylinder,isdeoxidisedinthesecond,andisnext"balledup"forwroughtiron,ormeltedforsteel,accordingtorequirement,inthehearth.Theprocessappearsquitesimple,bul.hasbeenarrivedatbymeansofverycarefulcalculationsandpatientscientificinvestigation.Forinstance,thefuelintheplantatSouthMelbourneisofcrudeoilorhydro-carbongas,madefromanycarbonac-eousmaterial;andthereforeeitherdeoxidisingoroxidisinggascanbeusedasrequired.Thedeoxidisinggasispassedintothesecondcylinderwhereitcomesintocontactwiththeore,whichhasbeenheatedbythewastegasesfromsubse-quentoperationsbroughtintotheupperorfirstcylinder,afterhavingpassedthrougharegenera-tivegasfurnace.Thusthedeoxidisinggasinthesecondcylinderhasreducedtheoxideofironto
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steel,ofanydesiredquality,maybedrawnfromthefurnaceintwoorthreehoursaftertheiron-sandorcrushedorehasbeenpassedthroughthehopper.Andbythisdirectprocessresultsmaybeassumedof"evengreatermagnitudethaneventuatedfromtheBessemerorSiemensinven-tions.Expertswhohavestudiedthenewprocessaffirmthatamongstthemanyadvantagesthatwillaccruefromitwillbe:—Reducedcostofplantbythedirectmethod,astheoutlaywillnotexceedonefifthofthecostofablastfurnace;thesavingoffuelbyabouttwofifths;thesavinginfluxesbyaboutninetenths;thecostoflabourwillbereducedtoaminimum,astheprocessfromthefeedinghoppertotheingottruckisabsolutelyautomatic;andlast,butbynomeansleast,thesavingoftime.BytheMoore-Heskettprocesspureironorsteelcanbemadewithinthreeorfourhours,whiletheindirectprocessrequiresfromthirtytofortyhours.Thesavingclaimedisequalto25%asagainstblastfurnaceandcon-verterprocess.Fromaperusualoftheaboveitwillbefoundthatbyafairy-likeprocess,overwhich,bytheway,theCompanywavesthewandofitspatentrights,theintermediatestageofpigironisdoneawaywith.Itisclaimedthatanyoremaybetreatedbythemethod,butthattheNewZealandironsand,asaconsequenceofitsextremenaturalfineness,isparticularlyadaptedfortreatment.EnormousdepositsofmagneticironsandexistonthebeachesoftheWestCoastofAustralia,andsoclearlyisitsvaluerecognisedthattheGovern-menthasofferedtotakesixty-fivethousandtonsofironsmeltedfromthesandatEnglishprices,withcarriageandexpensesadded,andtogive,moreover,abonusof£1pertonforthefirsttwentythousandtonsproducedasanencouragementDevelopmentoftheUnitedStatesMeatTrade.NEWDIRECTIRONPROCESS:DRAWINGACHARGE.[PhotOSbySears.Themostimportantfeatureofthesevesselsisthemotivepower.Theinstallationofenginesinalinercapableofdevelopingsome80,000horsepowerwillbeanothertriumphforBritishmarineengineers.Thepoweiwillbedividedintofourunits,eachcom-pleteinitself,andeachdrivingaseparatepropeller.Bythisdisposition,evenshouldonesetofenginesfail,therewillstillbeavailablesufficientpowertopropelthevesselatsome22knotsperhour.Eachunitwilldevelopthesamehorsepower.Owingtothegreatbreadthoftheshipthefourturbineswillbeplaceduponthesameplatform,andeachwilldriveitsseparateshaft.Thepropellersoftheinnerpairofturbineswillbeplacedjustforwardoftheruddermthepositiongenerallyoccupied,whilethescrewsoftheouterpairwillbesituatedsomelittledistanceforward.Theturbineswillbeofhugeproportions.InthecaseoftheCaroma,whichisnowplyingbetweenNewYorkandLiverpool,andthemachineryofwhichdevelopssome23,000horsepower,therearenofewerthan1,200,000bladesuponwhichthesteamimpinges.Fromthisonegainssomeideaofthenumberrequiredforthese80,000horse-powerengines.Theturbinedrumsaresome12It.inlengthby8ft.indiameterandweigh15tons.Inthecaseoftherotorsforthelow-pressureturbinesaninterestingrecordmcastingoperationshasbeencreatedbySirW.G.ArmstrongWhitworthandCompany,attheManchesterworks,bytheirfluid-pressuresystem.Thiswasthecastingofasteelingotweighing120tons,thelargestevermade.Theingotmould,whichweighs180tons,wasfilledwithmoltensteelandwasthensubmittedtoenormouspressureinahydraulicpress,theramofwhich,some6ft.mdiameter,wasbroughttobearuponthemasswithapressureofthreetonspersquareinch.Themoltenmasswasthussubjectedtoatotalpressureof12,000tons.Incastingsuchmammothingotscracksandfissuresdetrimentaltothesoundnessofthemetalareliabletodevelop,whereasbythefluid-pressuresys-temtheingotisrenderedperfectlyhomogeneous.Owingtothegreatbeamoftheshipithasbeenfoundpossibletoplacetheboilersfourabreastandyetleaveampleroomforcoalbunkersinthewings.TheboilersareoftheScotchtypeandareofhugeproportions,sothatanadequatesupplyofsteamcanberaisedincasesofemergency—if,forinstance,thereservepoweroftheturbineswerecalledintorequisitioninheavyweather.TheTurbinesoftheNewCunarders.Thereappearstobeasmuchignoranceofrail-waytermsamongstcolonialjournalistsasastobefoundinthestartlingeffusionsonrailwaymattersthatoccasionallyappearinhalfpennypapers.ACapeTownjournal,referringtothegreateractivitydisplayedbytheticketcollectingTheBlockSystemandTicketCollecting.totheestablishmentofironworksthere,condition-allyuponaplantofacertainvaluebeingerected.Asthemagneticsandunderthenewprocessistreatedautomaticallyandwithouttheadditionofanyfluxingagent,theprofitsduetosavingofcostinthisdirectionaloneshouldbeconsiderable.ArrangementsarebeingmadefortheerectionofaplantinNewZealand,theschemebeingfinancedbySydneyinvestors.TheCompanyhasalsoobtainedaleaseofthreehundredandfiftyacresatLal-Lal,nearBallarat,uponwhichthereisanextensiveandrichdepositofhaematiteironore.WeexpecttohearmuchmoreoftheMoore-Heskettprocessofironandsteelmanufactureinthenearfuture.tometallicironwithoutfusingormelting.Theseparticlesofironareautomaticallypassedfromthesecondorreducingcylinderintothemeltinghearthinwhichisabathofmoltenmetalorslag.Thegasandreducedparticlesofironenterthehearththroughafireclaypipewhichisprotectedinfrontbythefurnacelining,andbyaforceddowndraughtofdeoxidisinggas.Theparticlesfallintothemoltenbathofmetalorslag,wheretheyareeithermeltedorconvertedintosteel,orfusedand"balledup"asthecasemaybe.Thedeoxidisinggascoversandprotectsthere-ducedoreasitfallsintothehearth,andthuseffect-uallypreventsanypossibilityorreoxidationbeforethefinelydividedironparticlesbecomeabsorbedinabathofmetalorslag.Nochemicalreactiontakesplaceinthefurnace,andasaconsequencetherefractorybasicliningiscalculatedtoretainitsformforalongtimeElectro-pyrometersareusedintheworkingplantsothatthetemperaturemaybecarefullywatched,andvalvesareprovidedforregulatingtheheatinthevariouspartsofthefurnace.Such,inbrief,isaroughoutlineofthemannerinwhichcommerciallypure,malleableiron,orstaftatCapeTownandinthevicinity,proceedstostate:"Untiltheblocksystemisintroducedatallstationsnogreatimprovementcanbeexpected,foralargepercentageofpeoplewillrobtheGovernmentwhenevertheopportunityoccurs,andthepresentsuburbantrafficoutsidetheterminusgivesthemanabundanceofchances."Weareherefacedwithanewrailwayproblem:Howdoestheblocksystemofsignallingpreventpeoplefromtravellingwithoutpayingtheirfares?Octoberi,1906PROGRESS.341IMPROVEMENTINWORKING.'ORIGINALPROCESSES.ORIGINALPROCESSES.ORIGINALPRODUCTS.PERIOD.1860-18701860-18/OSteamPower,StationaryKilling,Curing,Refrigeration,ArtificialSmoking,Salting,ColdStorage.GrindingandCookingPicklmg,Rendering.HidesandPelts,SmokedMeats,SaltMeats,Sausages,PickledMeats,Casings,TallowandLard.IIADDITIONALPROCESSES.ADDITIONALPRODUCTS.18/O-1880IRefngatorCars.Canning.Frommatteroriginallyconsignedtothefur-nacesaswaste.Bones,Horns,Hoofs,Fertilisers,Glue,Wool,Bristles,HairSkins,OleoOil,Steanne,Suet.1880-1890ChemicalLaboratories.FactoryInspection.ElectricLighting.Refineries.Fellmongenes.BoneOils,Phosphorous,Albumen,ChemicalFluids,Pelts,DriedBeef,Tongues,PottedMeats,MmccMeats,Game,CornedBeef,RefinedOils,Soap,Cottoline,Cottosuet.1890-1905UnitedStates.MeatInspectionElectricPower.MedicalDept.Pepsine,Pancreatins,Glycerine,Extracts,Poultry,Eggs,Butter,Buttenne.IMPROVEMENTINWORKING.'ORIGINALPROCESSES.ORIGINALPROCESSES.ORIGINALPRODUCTS.PERIOD.1860-18701860-18/OSteamPower,StationaryKilling,Curing,Refrigeration,ArtificialSmoking,Salting,ColdStorage.GrindingandCookingPicklmg,Rendering.HidesandPelts,SmokedMeats,SaltMeats,Sausages,PickledMeats,Casings,TallowandLard.IIADDITIONALPROCESSES.ADDITIONALPRODUCTS.18/O-1880IRefngatorCars.Canning.Frommatteroriginallyconsignedtothefur-nacesaswaste.Bones,Horns,Hoofs,Fertilisers,Glue,Wool,Bristles,HairSkins,OleoOil,Steanne,Suet.1880-1890ChemicalLaboratories.FactoryInspection.ElectricLighting.Refineries.Fellmongenes.BoneOils,Phosphorous,Albumen,ChemicalFluids,Pelts,DriedBeef,Tongues,PottedMeats,MmccMeats,Game,CornedBeef,RefinedOils,Soap,Cottoline,Cottosuet.1890-1905UnitedStates.MeatInspectionElectricPower.MedicalDept.Pepsine,Pancreatins,Glycerine,Extracts,Poultry,Eggs,Butter,Buttenne.



canberecommended,theCommissionersunhesi-tatinglyapprovetheideaofdevotingrevenues—notfines—derivedfrommotorcarstoroadimprove-ment.Theamountcollectedfrommotorcarsin1905-6wasaboutINMOTORFINES.AreturnofmotorcaroffencesfromJulyi,1904,toJune30,1905,isalsoissued.Thenumberofprosecutionswas6,165.Ofthese739werewithdrawnordismissed,452dischargedonpay-mentofcosts,4915defendantswerefined,54wereotherwisedisposedof,and5committedfortrial.ThetotalamountoffineswasTherewere1,245prosecutionsforexceedinglimitsofspeed;1,152defendantswereconvicted,and93chargesdismissed.fThirtyVanguardmotoromnibusesfittedwiththenewautomaticlubricationappliance,whichitisclaimedwillhavetheeffectofabolishingobjectionablesmells,madetheirappearanceontheLondonstreetsrecently,andmorewillfolloweveryweekuntiltheentireVanguardfleetofnocarshasbeenconvertedodourlessvehicles.Thenewsystemcostsabout£40acar.OdourlessMotor'Buses.ThefeatureofthereportrecentlyissuedbytheRoyalCommissiononMotorCarsistherecom-mendationoftheabolitionofthespeedlimitoftwentymilesanhour.AnotherstrikingpointisthattheCommissionrecommendsincreasedandconsolidatedtaxationonmotorcars,thesumssoobtainedtobespentonimprovingEnglishroadsThefollowingaretheprincipalrecommendationsoftheCommissionersascontainedintheDailyMailofAugust15thlast—DANGERARE^S.1.Abolitionofthelimitoftwentymilesanhourforlightcars,speedtobecontrolledbythesectionoftheActmakingitanoffencetodriverecklessly,negligently,orinawaydangeroustothepublic;alimitoftwelvemilesforinhabitedplaces,danger-ouscorners,andhills,etc.,whereadoptedbytheauthorities,tobeindicatedbysignals,orinlargetownsbydueadvertisement.2.Limitforcarsweighingfromtwotothreetonswithnon-resilienttyrestobefivemilesanhour.3.Acentraldepartmenttoallocatetherevenuefromtaxationofcarstotheauthoritiesfortheimprovementofroads.Amendmentofthelawastoextraordinaryroaddamagebyheavytraffic.4.Emissionofsmokeorvisiblevapoursoastocauseannoyanceordanger,andexcessivenoiseorvibration—notmomentary—tobeanoffence."-,.Ownerstobeliableifshowntohaveabetteddriversincommittingoffences,dutiesofownersastogivinginformationfo-identificationofdriversNoSpeedLimitforMotorCars.INCREASEDTAXATIONFORBETTERROADSCOMMISSION'SREPORT.ThisistheFordfour-cylinder15-18h.p.runaboutwhichwasannouncedlastsummerforsaleinthecolonyattheverylowpriceof;itsappear-ancemarksarevolutionintheautomobiletradeThegeneralpublichasbeenclamouringforasub-stantialcaratapricecommensuratewithothermanufacturedcommodities,andthatsuchacarwouldeventuallybeofferedhasbeenthecon-victionofmanywhohavecloselyfollowedtheprogressofmotor-vehiclemanufacture,andforthatcartheyhavebeenwaiting.Tobuildsuchacar,however,meansmorethanisrealisedbytheaveragecitizen;itmeansthatthousandsofsuchcarsmustbeconstructedtoreducecost,anditisobviousthatsuchacardarenothaveoneweakspot;everyfeature,everyprinciple,mustbethor-oughlyprovenanditsmeritaccuratelydetermined.Itmustbeofstandardconstruction,freefromfreakishideasandtheoreticalinnovations,andoncebuilt,toremainwithoutchangeoralterationforseveralyears.SoeverydetailoftheFordTheFordModel"N."lockcellularradiator,creatingaforceddraught.Thechange-speedgearisoftheplanetarytypeandnointernalgearsareused,eachsteelgearmesheswithabronzeone,analuminiumframesupportsthechangegear,andtheentirepowerplantisverycompactandhasathree-pointsupport.TherearaxleisequippedwithHyattrollerbearingsthroughout,andisespeciallywellcon-structed,thetwo-sideradius,orstrutrods,fastenedtotheaxleneartherearwheels,arejoinedtotheupperendofthesleeveenclosingthedrivingshaft—givinganothertriangularsupport.Thesleevesurroundingtheshaftterminatesmalargeglobejointintheheavyframecrossbar;withmtheglobeistheflexibleuniversaljointconnectingthepowerplantwiththedrivingshaft.Thecarburetterisofthelatestapprovedauto-maticallycompensatingtype.Aconstantlycorrectmixtureofgasolineandairissupplied,regardlessofenginespeedorthrottleposition.Thebodyissuspendedatthreepoints—onthefullellipticspringsintherearandswivelledonthecentreofthetransverse,half-ellipticspringinfront,thefrontspringbeingshackledateachendnearthesteeringknuckleyoke.TheNewZealandagentsfortheFordMotorCompanyaretheAutomobileCo.ofN.Z.,Ltd.,ofWellington,whoarepreparedtofixagenciesforunallottedterritoryforthesaleandrepresenta-tionofthiscar.enlarged;specialpenaltyforbeingdrunkinchargeofacar,andrightofappealwhenendorse-mentorfineofover£iisimposed.Indealingwiththeproposedabolitionofthespeedlimit,theCommissionersadmitthatchiefconstablesdesiredtoretainit.Evidenceshowedthatspeedsoffortyorfiftymilesarerarelyattained,thoughtwentyisoftenexceeded.StatisticsshowthatthepolicelargelyrelyatpresentontherecklessdrivingclauseoftheAct,andinforty-sixoutofeighty-eightcountiestheydispensewithlimitsectionaltogether.Asuggestionforspeciallytrainedconstablesformotor-cardutyisconsideredworthyofatten-tion.THEDUSTNUISANCE.TheCommissionersareconvincedthatthemainroads,atanyrate,mustbemademorecapableofcarryingheavymotortraffic.Theypointtotheremarkableincreaseincarsfrom51,000to88,600betweenJanuary1,1905,andMay1,1906.Theybelieveeconomyofupkeepwillrepaytheextracostofconstruction.Theythinkasolidfoundationsurfacedwithgraniteorhardstone,thebindingbeingscreenedgravelorchippmgsofthesamestone,thebesttypeofmacadam.Thesystemof"armouring"withstoneblockspartsofroadssubjecttoheavytraffic—German"Klempflaster,"Liverpool"randomsetts"—"—isworthyofcarefulconsideration.Experimentswithdustpreventives—tar,Westrumite,etc.—havenotyetsuppliedsatisfactoryinformation.WhilenoonemethodofroadconstructionPROGRESS.Octoberi,1906.[FORDMODEL"N"THE4-CYLINDERMOTOR.FORDMODEL"N":FRONTVIEW.model"N"hasbeenthoroughlytestedbeforebeginningitsmanufacture,andthecarisaknownquantityfromcarburettertomuffler,fromtyretotop.Thespecificationsare*wheelbase,84";tread,56";wheels,28";fittedwith2\,interchangeablewith3",clinchertyres;engine,4cylindervertical,15"to18",infrontunderthehood;planetarychange-speedgear,withtwoforwardandonereversespeeds;shaftdrive;weightabout800lbs.Theengineisof3|"borebyi\"stroke;thecylindersarecastinpairs,withintegralwaterlackets,thevalvesaresingle-pieceforgings,inletandexhaustbeinginterchangeable.Inisinterestingtonotethattheflangeatthebottomofthecylinderisextendedsothatitincludesthebossesintowhichtheseguidesareforced,thusinsuringperfectalignmentofvalvesandpushrods.Adropforgedcrankshaftofthethree-bearingtypeisused,thecamshaftandcamsarecutfromonesolidpieceofsteel,eliminatingallpossibilityofthecamsworkingloose,acommonoccurrencehereto-fore.Thepistonsarefittedwithfourrings111twogrooves.Theupperringissingleandeccentric,diagonallysplit.Inthelowergroovearethreerings—twothm,narrowones,whicharepressedoutwardbyawideringbeneath,thisiscommonlycalledbull-ringconstructionContrarytotheusualpractice,theflywheelisinfront,anditspropellershapedspokessuckairthroughtheWhit-FORDMODEL"N"THECHASSISThe.......Motor.342



tothecondenserpressurewhilethereciprocatingengineisunabletoexpanditthewholeway,asamatteroffactitcanonlyexpanditusefullyforabouttwothirdsoftheway.Thisisthechiefdifference,theotherdifferencesnearlycompensateeachother,forinstance,theturbinehasmorewastefromleakage,whilemthepistonenginethereisalargewastefromcondensationandre-evapora-tionwhichdoesnotoccurintheturbine.Thenagaintheturbinehasfluidfrictionfromsteamandwaterandverylittlemechanicalfriction,whilethereciprocatingenginehasmuchmoremechanicalfrictionandverylittlefluidfriction.series,justasisthecasewithwaterflowingthroughalongcourseofrapidsfromthelakeofhighleveltooneoflowerlevel,thelakeofhighlevelcorres-pondingtotheboiler,andtheoneoflowerleveltothecondenser.Intheinitialstagesthecourseofprocedurecommencedwiththeconstructionofafewturbineenginesofsmallsize,thesewerecarefullytestedandsentouttoworkandcloselywatchedbycompetentmen.Defectswerepromptlyremediedandimprovementsdiscoveredwhichwereadoptedinnewdesignsandresultedingradualaccumulationofexperienceandtradeknowledge.Inthefirstyearthreeenginesweresettowork,inthenextyearten,andsoon,untilattheendofthefifthyear,threehundredandfiftyhadbeenputintosuccessfuloperation,allofthenon-condensingtypeaggregatingfourthous-andhorsepower.In1888workingplanswerepreparedforaturbineofthecondensingtypewhichpresentedhopesofrealisingunprecedentedeconomymtheuseofsteamformotivepowerandagreatstepinthedevelopmentoftheturbine.Itwasnottill1891,however,thatfacilitieswereavailableforitsconstruction,andtheanticipationswereatlengthfulfilledwheninthefollowingyearahundredunitcondensingturbo-generatorwasfoundtoconsumeonlytwenty-sevenpoundsofsteamperkilowatthour,thusequallingtheper-formanceofthebesttriple-expansionengineofthatdateinthedrivingofdynamos.Theturbinewhichachievedthisresultdifferedmateriallyfromthatdesignedm1888becauseofthetemporarylossofpatentrightsunderwhichtheworkhadbeencarriedonuptothisperiod.In1893theTHELATEST10-12H.P.ARGYLL,SHOWINGTHECARATTHEENTRANCETOBELLEVUEGARDENSAFTERITSTIRSTRUNINNEWZEALAND.Mr.HenrySturmey,thewell-knownEnglishmotoristandauthorityoncars,recentlywrotetoTheMotor,London,asfollows•—Admittingthepleasureofridinginasixoreightcylindercar,itmustalsobeadmittedthatagreatdealofcomfortandsmoothnessofrunningwillbefoundmagoodsmgle-cylindervehicle,properlyequippedmthewayoffly-wheel.LastweekIhadafriendstayingwithmeforafewdayswhobroughthissmgle-cylinderCadillacwithhim,andIhadaverypleasantrunonit.Exceptforafewsecondsatstarting,orwhenthesparkwasleftadvancedalittletoolongonastiffgrade,thethrobbingoftheenginewasbarelynoticeable,sothatundergeneralconditionsofdriving,thecarranassmoothlyandassteadilyasallbutthemostfastidiouscoulddesire,andwhentheremarkabledifferenceincomplicationandnumberofpartsistakenintoconsideration,Ireallydonotthmkthat,fortheuseofthe"aver-ageman,"thereismuchinfavourofthesmgle-cylinder.Itookmyfriendforthisrunoverafairlyundulatingcountry,anditwasreallyremarkablethewayinwhichthelittlecartookquiteconsiderablegrades"onhertop,"sothatweonlygotonthelowgear—therewereonlytwospeeds—threeorfourtimesina20milesrun,which,afterall,isnotverymuchtogrumbleat.Rich'sDetachableAirTubesforMotorCyclesandTricars.Thishandydevice,whichweillustratethroughthecourtesyofMessrs.Dunhill,London,hasapatentjointandcanbeentirelyremovedwithoutMessrs.HerbertH.SmithhavesupplieduswiththefollowingextractfromtheMotorCycle,of.May21st.,1906:—'itisamatterofregretthatthecompetitionforlight-weightmotorbicyclesheldbytheAllgememeMotor-fahrer-Verbandoveracourseof178kilo-metersintheViennaandSemmermgdistrictonthe6thinst.,wasattendedwithsuchbadweather.Theconditionsweremostunfavourable,astherainfellintorrents,andturnedthestreetsintoaveritablequagmire,whichprovedaseriousobstaclenotonlyforthelight-weightmachines,butalsoforheavyones,andevenforautocars.Oftheelevenmotorcyclistswhostarted,onlytwomanagedtocompletethecourse.Inthecompe-titionwerethreei£h.p.Austria,threei\h.p.Motosacoche,two\\h.p.Schiebert,andthree\\h.p.Breemotorbicycles.ThewinnerwasHemrichDrager,onaMotosa-coche,inBh.15m..,representinganaverageofjustoverthirteenmilesperhour.Baumgartner,ona\\h.p.Bree,finishedsecondin9h.17mm.Theresult,consideringtheunfavourableweather,isverygood.Thebicyclescomplete,withthemotorandfittings,weighedfromseventy-sevenpoundsupwards,andthewinnercarriedatwelve-stonerideroverthe109milesofheavyroadsatarateexceedingthirteenmilesperhour,includingtheclimboftheSemmermghill,whichinAustriaisconsideredascoreforthelight-weightmotorbicycle.THESTEAMTURBINE.TheMotosacoche.BytheHon.C.A.Parsons,C.8.,F.R.STheintroductionoftheturbinecommencedin1884witha10horse-powerturbineanddynamo.Thesystemadoptedin1884wasthatofcausingthesteamtopassthroughalargenumberoftur-binesinseriessuitablyproportioned,soastoutilisetheexpansionofthesteamwhichflowedatacom-parativelymoderatevelocitybecauseofitscir-cuitouscoursethroughthemanyturbinesofthepatentrightswerereacquired,thispermittingofreversiontotheoriginalandparalleltype,andsubsequentexperiencehasshownthathadme1888designbeenconstructedinitsentiretyin1892aneconomywouldatthatdatehavebeenobtainedabout25percent,superiortothatactuallyrealised.Thereisnownoquestionthattheturbineinitspresentperfectedandeconomiculformwouldinthatcasehavecomeintogeneraluseaboutfiveyearsearlier,bothforlandandmarinework.Asimpleexplanationmightbeaskedforastowhytheturbineshouldbemoreeconomicalthanthereciprocatingengine.TheansweristhattheturbineisabletoexpandthesteamfullyandeconomicallyfromtheboilerpressurerightdownOctoberi,1906.PROGRESS.
CADILLAC10-I2H.P.TOURINGCAR,TheOverlandMonthly,publishedinSanFrancisco,hasanillustrationinitsJulyissuedepictingtheSanFranciscobranchoftheNewZealandInsur-anceCompany,takenimmediatelyaftertheearth-quake.UnderthepictureitisstatedthatthiswasthefirstinsurancecompanytostartupontheiroldlocationinCaliforniastreet.dunhill'sduplexlenslamp.DIAMETER,8|-INWEIGHT,6|LB.takingoutthewheel,whichisagreatconveniencewhenmakingroadsiderepairs,orwhenfittingasparetube.Unlikethoseofotherdetachabletubes,thejointissaid,-toaffordfreecirculationofair.TheaccompanyingillustrationshowsthelampthathasbecomegenerallypopularwithEnglishmotorists.Ithasaself-containedgeneratorandisof1,500c.p.Bothlensandparabolicreflectorarefitted,andthesingleburnergiveslightforfivehourswithonecharge.Itsparticularuseisdirectedtosidelightingforlargecars.Dunhill'sDuplexLensLamp.343



..NorthIsland..MainTrunkLine.ANATIONALUNDERTAKING.ByOurSpecialCommissionerPROGRESS.Octoberi,1906.NORTHISLANDMAINTRUNKRAILWAY:TYPICALCOUNTRYTHROUGHWHICHAGREATPARTOFTHERAILWAYHASEEENCONSTRUCTED.ThisarticlewaspreparedbyMr.H,J.H.Blow,Under-SecretaryofPublicWorks,withtheassistanceofMessrs.Holmes,HursthouseandRonayne.Allwereseniorofficerscloselyassociatedwiththeundertaking.Theaccountoftheincidenti&ththeMaoris,andofth**^turningofthefirstsodisfirsthandfromMr*Hursfchouse.TheaboveiseyidentfrompapersonMinistryofWorksfile19/577.*+-^.•*PARTI.EveryNewZealandcolonistwhotakesanyinterestintheprogressofhiscountryhasalsoaninterestintheconstructionoftheNorthIslandMainTrunkRailway,butfewareawareofthetremendousamountofpioneeringenergyandendurance,engineeringskillandpatientconstructiveindustrywhichhasalreadybeenexpended,andmuststillbecontinued,beforeournationalrailwayisanaccomplishedfact.TherecentstatementoftheMinisterforPublicWorksthathehopestohavethetrainsrunningallthewayfromAucklandtoWellingtoninaboutacoupleofyearshasbroughtthesubjectprominentlybeforethepublic,fortherecanbenodifferenceofopinionastotheconvenience,andevennecessity,ofsucharailwayforcommer-cialpurposes,whileitsvalueasafactorinsettlingtheinterior,andtherebycontributingtothegeneralprosperityofthecolony,canbescarcelyover-estimated.InthecentreoftheNorthIslandthecolonypossessessplendidassetsintheenormousareaofmagnificenttimbersuitableformillingandconversionintowealth;animmenseareaofunusedland,muchofitoffirst-classquality;andwonderfulmountain,forestandriverscenery.Thelatter,thoughnotsoreadilycon-vertible,isnonethelessvaluable,foritremainsthepropertyofthepeople,andisforeverthegloryofthecountryandasourceofenjoymenttoourpopulationandofwondertoourkmwhovisitusfromovertheseas.Fewcitydwellershavehadtheopportunityofviewingthepanoramaofthecentralmountaingroup—thesnow-toppedRuapehuandTonganro,withtheweird-lookingNgauruhoe,anditscontinuallysteamingcraterbetween.Themeansofaccesshithertohavebeensuchthatonlyfewcouldtakeadvantageofthem,butthecompletionoftheMamTrunkLinewillaffordareadyandcomfortablemeansofobtainingoneofthegrandestviewsofmountainandforestscenerymalltheworld.Thesplendidtimberresources,whicharealreadybeingtappedateachendbytheLine,willcontributeinnosmalldegreetotheearningsoftherailwayandtotherevenuesoftheStatebyroyalties,andiftheforestonsuchofthelandasisbestfittedtobearatimbercropisonlyre-plantedasitiscutout,thissourceofrevenue,bothasregardsfreightandroyaltymaybemademoreorlessofapermanentchar-acter.Muchofthecountryissuitablefoidairyingorgrazingafterthetimberhasbeenfelled,andwillmtimecarryafairpopulation,whichcouldhardlyexisttherewithoutrailwaycommunication;whilethelinewillundoubtedlyserveanothermostusefulpurposeinsupplyingthenativeland-holderswithaninducementeithertomaketheirlandsproductivethemselves,ortodisposeofthemtoEuropeans.Inthefuture,too,whenNewZealandtakesherdestinedplaceamongthenations,weshallhaveastrategicalrailwayofsupremeimportance,secureagainsthostileattentionsfromthesea.HistoryoftheUndertaking.ThehistoryoftheLinepresentssomenovelfeatures,and,inviewoftheinterestarousedbytheapproachingcompletionofthework,theTHEHON.W.HALL-JONES,MinisterforPublicWorksandRailways.THEHON.SIRJ.6.WARD,K.C.M.G.,PremierofNewZealand,MinisterforRailwaysduringtheSeddonAdministration.344



wasatonetimenotconsideredanytoosafe,andaportionoftheLinesouthwardsofMercerwascarriedoutunderquiteunusualconditions.TheGovernmentconsidereditdesirabletoincreasethedefenceforceintheWaikato,anditwasdecidedtoeffectthetwofoldobjectofhavinganadditionalarmedforceavailableinthedistrict,andatthesametimepushingontheconstructionoftherail-way.Thus,theEngineerVolunteerMilitia,about200strong,wasenrolled.Thesemenmarchedunderarmstotheworks,piledtheirmusketsandtookuptheirmoreprosaicpicksandshovels,andthenreturnedunderarmstocamp,whereasufficientamountofmilitarydrillanddisciplinewasexercisedtoassuretheirbeingavailablefordefencepurposes111caseofnecessity.TheirworkwasofcoursedirectedbytheRailwayEngi-neers,buttheywereunderthecommandofmilitaryofficers.Thesystemworkedverywell,andtheworkdonebythemenwasquitesatisfactory.TheNativeDifficulty.InthehistoryoftheMamTrunkRailwaymentionisalwaysmadeofthenativedifficulty,anditmaynotbeoutofplacetodigresshereandtracetheoriginofthisdifficultyandstudyitsfeaturesandresultssofarastheyaffectedtheprogressoftherailway.Theactivehostilitiesof1865maybesaidtohavecometoanendwiththebattleatOrakau,anativevillageafewmilesfromTeAwamutu.HereRewi,thefamousNgatimamapotofightingchief,with250bravebutpoorlyarmedwarriorsofhistribe,withoutwaterandwithverylittlefood,andsurroundedby600Britishsoldiers,wellarmed,resistedallattemptstotakethepahbyassault,andwhencalledupontosurrender,afterthreedayshardfighting,jumpedontheparapetanddefiedhisenemies,utteringwordswhichhavesincebecomefamous,totheeffectthatthefightingwouldgoon"forever,andever,andever."Oneresultofthewarwastheagreementbetweenthetworacesuponafrontierline,beyondwhichtheEuropeanandhislawwerenottogo,butwheretheMaorisweretoretaintheirownruleandcustoms.ThislineextendedfromthePuniuriver,nearTeAwamutu,onthenorthtoPukearuhe,inTara-naki,andrandownnearRuapehuontheeasttosomeplacenotverywelldefined,intheupperRangitikei,whichwasthesouthernboundary.OnonepointtheMaoriwasfirm•hewouldsellnomorelandtotheEuropean,andonlybyspecialpermissionofthechiefswereafewfavouredwhitemenallowedtotravelthroughhispreserve.Thisattitudeofpassiveresistancewasmaintainedwithoutadvantageorinjurytoeitherparty,untilTeWhiti,theprophet,byhissensationalpreachingandclaimstodivinepowers,attractedalargefollowingtoPanhaka.TeWhitihadseenPROGRESS.Octoberi,1906
NORTHISL\NDMAINTRUNKRAILWAYBRIDGEOVERTOICREEK37MILES54CHAINSFROMMARTONJUNCTION;ONESTEELGIRDERSP\NOF156FT.,TWOTIMBERSPANSOF2CFT.,ANDTWOIIFT.;187FT.FROMCREEKBEDTORAILLEVEL.MR.H.J.H.BLOW,UNDER-SECRETARYFORPUBLICWORKSactionforcedthehandoftheGovernment;aforceofarmedconstabularyandvolunteerswasdispatchedtoTaranaki,roadsandredoubtsbuilt,andoffendingMaorisarrested,andsomelodgedinprison;but,asthismildformofmartyrdomwasratherwelcomedbythem,andprisonerswerebecomingtoonumerous,theywererestoredinnumberstotheirhomes.TheGovernmentforcefinallytookpossessionofPanhakawithoutbloodshed,andtheprospectiverebellionwasnippedinthebud.Theeffectofthese"incidentsonthenativemindwastobringforciblyhometothemthehopelessnessofpursuingfurtherthepolicyofresistanceandobstructiontotheprogressofsettlementintheKingCountry,andtheirlong-maintainedobjectiontotheconstructionoftherailwaythroughthisstretchofcountrywasovercomebytheNativeMinister,Mr.JohnMR.P.S.HAY,M.A.,M.INST.C.E.,ENGINEER-IN-CHIEF.chargeofrailwayconstruction.Surveysofthevariousroutesproposedweremade,andthecon-structionofcertainlinesdeterminedupon;butverylittlemthewayofactualconstructionwasaccomplisheduntilthearrivalofMr.JamesBrogden,ofthefirmofJohnBrogdenandSons,afirmresponsibleformuchoftherailwayworksintheearlydaysofthecolony.OntheiothAugust,1872,acontractwasenteredintowithMessrs.BrogdenfortheAucklandtoMercerrailway,andwiththissectiontheMainTrunkLinemaybesaidtohavehaditsbeginnings.Itisinterest-ingtonotethatatthistimeaschemeofcombinedrailwayandsteamerservicewiththelowerWaikatowasseriouslyconsidered.Theideawastouse,therailwayfromAucklandtoMercer,thentotakesteamertoNgaruawahia,andagaintaketotherailwayatthispoint.Theadvocatesofthroughrailwaycommunicationprevailed,however,andtheLinewasgraduallycarriedforwarduntilitreachedthefrontierlineoftheKingCountryatTeAwamutu,100milesfromAuckland.RegulartraffictothispointwasbeguninJuly,1880.BythistimetheideaofconstructingathroughlinetoconnectAucklandandWellingtonbyrailhadassumeddefiniteshape.InthePublicWorksStatementof1881thefollow-ingpassageoccurred:—":—"Unsurveyedintervalsof120milesonthewest,and160milesontheeast,separatetheextremityoftheWaikatolineatTeAwamutufromWaitara(Taranaki)andNapierrespectively.TheGovernmentwilllosenooppor-tunitywhichmaypresentitselfofobtainingsuchinformationwithregardtotheinterveningcountry,aswillenablethebestmodeofcompletingthismainarteriallinetobedetermined'"Thiscon-tainsnoreferencetoapossiblecentralroute.Evidently,therefore,theideaatthattimewastoconstructeitheranEastorWestCoastline.In1882theNorthIslandMainTrunkRailwayLoanActwaspassed,whichauthorisedtheraisingof£1,000,000fortheconstructionoftheNorthIslandMainTrunkRailway,butthisActalsoissilentastotheroutetobeadopted.Theun-satisfactoryrelationsexistingbetweentheEuro-peansandthenatives,andthedeterminationofthenativestomaintaintheKingCountryasapreservefortheirownrace,were,however,obstaclestothefurtherprogressoftheLinesouth-wards.Constructionwork,evenin.theWaikato,somecivilisationinhisyouth;hehadactedaschainmanonasurveyunderMr.Hursthouse,thepresentChiefEngineerofRoads;hehadbeeneducatedbyamissionary,andwasakeenstudentofthescriptures.Thestoryofhisallegedsuper-humanpowersattractedthetribesfromallpartsoftheisland,tillover2,000nativeswereassembledatPanhaka.Theywerepromisedthatthelandsconfiscatedafterthewarwouldberestoredthroughtheinfluenceoftheprophet,butlittleharmwasdonetillacrisiswasbroughtaboutbytheactionofsomeofthenatives,who,underTeWhiti'sorders,boldlybegantoploughthelandsoccupiedbysomeofthesettlers,evidentlywiththeobjectofassertingtheirrighttotheland.Thisarbitrarypresentisanopportunetimetotouchuponsomeoftheincidentswhichcameinthewayofthemenwhowereidentifiedwiththeprojectinitsearlierstages.Theinaugurationofthe"PublicWorksPolicy"ofSirJuliusVogel,in1870.maybetakenasthestartingpointofrailway-constructionworksinNewZealand.PriortothatdatetheProvincialGovernmentsofAuckland,CanterburyandOtagohadembarkedonarailwaypolicyoflimitedextent,andsomeoftheworkshadactuallybeencarriedout;butasregardstheNorthIslandMainTrunkRailwaypracticallynothinghadbeendone.TTndertheprovisionsof"TheImmigrationandPublicWorksAct,1870,"theCentralGovernmenttook345



NORTHISLANDMAINTRUNKRAILWAY.ONGARUERIVERBRIDGE(No.tCROSSING).One!1ft.,four20ft.,andtwo100ft.spans.HiightfromRiverbidtorailltvtl,60ft.MAKOHINEVIADUCT.Onecentrespan,176ft.,twosidespans,2471t.,andtwoendspans,43ft.Heightfromriverbedtoraillevel,237ft.Octoberi,1906.PROGRESS.346



EMBANKMENT,about2milesnorthofTaihape,63ft.high100,000cubicyards.ONGARUERIVERBRIDGE(No.3CROSSING).Six20ft.andtwo80ft.spans.Heightfromriverbedtoraillevel,30ft.PROGRESSOctoberi,1906NORTHISLANDMAINTRUNKRAILWAY.347



NORTHISLANDMAINTRUNKRAILWAY".15FT.WATERTUNNELCARRYINGTAIHAPESTRE\MUNDERRAILWAYEMBANKMENT,AT43MILES52CHAINSFROMMARTONJUNCTION.explorationtogoon.Mr.Hursthousetoldthemhecouldnotlistentothis,andthatunlesshewastakenbackbyforcehewouldcontinuehisjourney;whereupontheMaoristoldofftwooftheirnumber,AporoandRawhin,asanescorttoconveythetwomenbacktoAlexandra.ThiswAporowasthemanwhohad,sometimepriortotheMaoriwar,headedthepartywhobrokeuptheprintingpressinuseatTeAwamutubySirJohnGorst.OnarrivalofthepartyatAlexandraMr.Brycewascommunicatedwithandinformedofwhathadtakenplace.HewenttoAlexandraandarrangedwithWahanuiandRewiManiapoto,theprincipalchiefsofthatpartofthecountry,thattheexplor-ationpartywouldstartagainonthefollowingWednesday;meanwhile,messengersweretobesentinadvanceofthepartytotellthoseontheroadthattheyweretobeallowedtopassun-molested.Theparty,withWetereteRmgar-mgaasguide,madeasecondstartfromAlexandiaonTuesday,onedaybeforethetimearrangedTheybreakfastedatTeKopuawiththechiefWahanui,who,inreplytoanenquiryifthedateoldeparturemadeanydifference,said•"AlldaysareWednesdayswhileyouarewithWetere."OnarrivalatOtorohangathepartywereinformedbyAporo,theirrecentescort,that,althoughtheroadasfarasthatpointwasopentothem,theywouldencounteroppositionfurthersouth.AtaplacecalledTeUeraontheafternoonofthesameday,TeMahukianativeofdoubtfulreputation,andsomethirtyothers,whowerewaitingonthesideofthetrack,calledouttothetravellerstostopandgoback.ThisinvitationwasdeclinedbyWetere,uponwhichMahukicalleduponhisfollowerstoarrestthetwowhitemenAscuffleensued,duringwhichthesurveyorswerepulledofftheirhorsesamidstgreatclamourandexcitement.TheywerethentakenashortdistanceandtoldbyMahukitoreturn.WetereteRmgarmgarepliedthattheywouldnotdoso.ThereupontheEuropeans'coatsandhaversackswiththeircontentsweretakenfromthem,and,atMahuki'scommandtheprisonersweretakentoTeKumi,aboutamiledistant,wheretheywereplacedinacooking-house,theirhandstiedbehindtheirbacks,andtheiranklessecuredbychains.Wetere,theguide,seeingthatfurtherresistancewasuseless,leftforAlexandra,thenearesttelegraphstation,andmanagedtogetamessagethroughtoMr.Bryce,theninAuckland,whotookimmediateactionforthereleaseofthepris-oners.WithMessrs.HursthouseandNewsham,aMaorinamedTeHaire,oneofWetere'sfollowers,wasimprisoned,butwasnottiedup,anditwasthroughhisgoodofficesthatthetwoEuropeanswereabletoobtainsomefoodanddrink.TheyremainedmtheuncomfortablepositiondescribedPROGRESS.Octoberi,1906,
NORTHISLANDMAINTRUNKRAILWAY.BRIDGEOVERWAITEARIVER,AT127MILES45CHAINSFROMMARTONJUNCTION;ONESTEELGIRDERSPANOF22FT.,FOUROF33FT.,ANDONEOF44FT.CREEKBEDTORAILLEVEL,55FT.Bryce;andhissuccessorinoffice,theHon.MrBallance,wasabletonegotiateanarrangementwherebyastripoflandonechainwidealongthewholeroute,whereittraversedMaoriland,withadditionalwidthsatstationsandelsewherewhererequired,waspresentedtotheGovernmentfreeofcost.ExplorationSurveys.Thewaywasnowclearfortheestablishmentofthroughrailwaycommunicationbetweenthetwoprovinces,andtheprojectwastakenupwithmuchenthusiasm-Explorationsurveystoascer-tainthebestavailableroutewereputinhandinthreedifferentdirections.AlinetoconnectwiththeexistingrailwaysystemofTaranakiappearedtobethemostfavoured.VerylittlewasknownbytheauthoritiesofthenatureofthecountryintheinteriorofTaranaki,sothatexplorationhadtobemadeofthewholeoftheareafromStratfordnorthwardstoTeKuiti.Denseforestwasmetwithineverydirection,andthetopographicalfeaturesweremainlysharpndgesandnarrowgullies,sotheworkofexplorationwaslongandtedious.Mr.C.W.HursthousewasinchargeofonepartyontheTaranakiside,anotherpartofthecountrywasexaminedbyMessrs.R.W.HolmesandMorganCarkeek,allofwhomarestillinactiveserviceundertheGovernment.InvestigationofwhatwascalledtheCentralRoutewasmadebyapartyunderthedirectionofMr.JohnRochfort,aboutthesametime;and,sothatnopossibilitiesmightbeoverlooked,alinewasalsoexploredbyMr.G.P.Williams,nowofChristchurch,whichtookamoreeasterlydirectionfromTeAwamutuandconnectedwiththesouthernrailwaysystematHastings,inHawkesBay.Mr.Williamswasallowedtogothroughhissurveyinpeace,hisonlycom-plaintbeingthatinexaminingtheMaoricountryhefoundthattheworkoccupiedtwiceasmuchtimeasitshould,owingtothedilatoryhabitsofhisnativeassistants,andthedifficultyofmovingaboutanywherewithoutconstantlongtalkswiththem.Mr.Holmes'progresswasinterruptedbynativesonce;MrRochfort'spartywasstoppedatKanoi,andhewastoldthatifheperseveredhewouldbeshot.Somedisputeaboutasaleofland,inwhichoneofhischammenplayedapart,wasthecauseofthetroublewhichwassettledbyalongkoreroandthedischargeoftheoffendingassistant,thetribeafterwardshelpingMr.Roch-forttocuthissurveylinethroughtheirlands.AssaultonMr.Hursthouse.Mr.Hursthousehadafarmoredisagreeableexperienceinthenorthernportionofthecountry,andforatimeitwasfearedthattheincidentmwhichheplayedaleading,thoughunwilling,partmightresultinfreshhostilitiesbetweentheraces.InMarch1883,bydirectionoftheGovern-ment,besetoutfromAlexandra(nowknownasPirongia)withMr.W.Newsham,asassistant,toexplorethecountryfromTeAwamutusouthandwestwardtowardsWaitarainTaranaki.Theywereunabletoobtainaguide,sowerecompelledtoattempttheundertakingalone.TheygotasfarasOtoiohangabytheeveningofthefirstday,wheretheyweretoldbytheresidentnativesthattheywouldnotbeallowedtogofurther,andmustreturn.Thistheyrefusedtodo,tellingtheMacristhattheirordersweretogoontoMokau,onthewaytoNewPlymouth,andthattheyintendedtodoso.Mr.HursthousehadbeenprovidedbytheHon.Mr.Byrce,NativeMinister,withaletteraddressedtothechiefswhomhewaslikelytomeetinthecourseofhisexploration,askingthemtoassisthimintheunder-taking.Thisletterhepresentedtothenatives,whoheldameetingthatnightanddecidedthat,notwithstandingtherequestoftheNativeMinister,theywouldnotallowthepartytoproceedfurther.Nextmorningafterbreakfastthepartystartedontheirwaysouthwards,butwerearrested,broughtbacktowheretheMaoriswereassembled,andtoldthat,whatevertheirpersonalfeelingsinthemattermightbe,theycouldnotallowthe34»



NORTHISLANDMAINTRUNKRAILWAYOHINEMOASECTION—BANKFORMEDOFRHYOLITEDEBRIS.ConstructionWork.Bythistimethenativeshadbeenwonovertoamorefriendlyattitudetowardstheprojectedrailway,andthepracticalworkofconstructionwastakeninhandatbothendsTheturningofthefirstsodatthenorthernstartingpointon15thApul,1885,wasmadetheoccasionofapicturesqueceremonyonthebankofthePumuriver,whichhadlongformedthefrontierlinebetweentheWaikatoandtheKingCountry.ThethenPremierofthecolony,SirRobertStout,waspresent,togetherwitharepresentativepartyofofficials,settlersandcitizensfromAuckland,whiletheMaoriswererepresentedbythefamouschiefsWahanuiandRewiMamapotoaboutfiftynativesofrank,andsomehundredofothers.Inall,about1500peoplewerepresent,andabrassbandenlivenedtheproceedingsatintervals.ThespotselectedfortheceremonywasontheMaorisideoftheriver,onlyaboutfourmilesdistantfromthebattlefieldofOrakau,whereRewihadtwentyyearsbeforedistinguishedhimselfattheheadofhistribeThisdayRewi,wearingablackvelvetcoatandatallhat,stoodbeforethegatheringasafriendoftheEuropeans—hisoldhatredoftheraceexchangedforafeelingofbrotherlycompanionshipAttherequestofthenativesWahanuidugthefirstthreesods,whichwerewheeledsomedistancebythePremieranddepositedontheground;lateronmostoftheearthsodealtwithwascarriedawaybythespectatorsasmementosoftheoccasion.Therewere,ofcourse,manyspeechesSirRobertStoutaddressedsomewordsofgoodadvicetotheMaorisexhortingthemtocultivatetheirlands,educateSelectionoftheRoute.In1884thepreliminarysurveyswerebroughttoaconclusion,andaParliamentaryCommittee,consistingofsevenmembers,allrepresentingSouthIslandconstituencies,carefullyenquiredintotherelativemeritsoftherivalroutesThereportoftheCommitteestatesthattheyhadheldnineteenmeetings,andhadexaminedthirty-fourwitnesses,andhadarrivedatthefollowingresolution:"ThatintheopinionofthisCom-mitteethebestroutefortheNorthIslandMamTrunkRailwayisthatfromMarton,viaMunmotutoTeAwamutn."ThisresolutionwasapprovedbysixoutofthesevenmembersoftheCommittee,andwasafterwardsendorsedbytheHouseofRepresentatives,andtheconstructionoftherailway,bytheroutereferredto,wasalittlelaterformallysanctionedbybothHousesofParliament111theRailwaysAuthorisationActofthesameyear.InOctoberofthatyeardetailedsurveyswerecommencedatTeAwamutubyMessrs.R.W.Holmes,Jas.BlackettandC.W.Hurst-house,andlateroncarriedbyMrHolmesasfarasMokau.AttheMartonendsimilarsurveyworkwasbeingdoneunderthedirectionoiMr.D.Ross,whocarrieditasfarasthepresentTaihapestation.FromthispointMr.Holmesagaintookcharge,andcompletedthesurvey,withalittleassistancefromMr.j.D.Louch,toitsjunctionwithhispreviousworkatthenorthend.fornearlythirty-sixhours,whentheywererescuedandliberatedbyapartyoftheManiapototribeheadedbyKahu,brotherofthechiefWahanui,andHuirangi,eldestdaughterofWetereteRmga-rmga.TeKooti,ofevilreputation,wasatthetimeonhiswayfromTeKuititorescuethemen,andtookchargeofthemimmediatelyafterwardsandescortedthemtoTeKuiti,wheretheyreceivedeverypossiblekindness.MessagesreportingthecircumstancesweredespatchedtoMr.Bryceandthepublicmindwassomewhatrelieved.Mahukiwassomethingofareligiousfanatic,andatalargemeetingatTeKuiti,announcedhisintentionofmakingaraidonAlexandrathefollow-ingweek.HeclaimedtohavereceivedfromJehovahpowertorenderthepakehasincapableofofferingresistance,andalthoughsomeofthechiefsendeavouredtodissuadehim,withtwentyoddfollowershemadeanabortiveattemptonthepromisedday;but,withmostofhismenwasarrestedbyapartyofarmedconstabulary,whohadbeeninwaiting.He,withseveralofhisfollowers,wastriedatAucklandfortheassaultonthesurveyorsandsentencedtoashorttermofimprisonment.Hefellintotheclutchesofthelawforseveraloffenceslater,andspentacon-siderabletimemgaol.Messrs.HursthouseandNewshamresumedtheirexplorationaweeklaterandcompletedtheirworkwithoutinterruptionTheNativeMinisterhimself,withapartywhichincludedtwoladiesalsowentthroughthesamecountryfromAlexandratoNewPlymouthshortlyafter-wardswithoutmolestation.NORTHISLANDMAINTRUNKRAILWAY.KAKAHIRIVERBRIDGE,125MILES64CHAINSFROMMARTON,TIVESTEELGIRDERSPANSOF44FT.,ONEOF22FT.;HEIGHT,62FT.FROMCREEKTORAILLEVEL.theirchildrenandrefrainfromtheuseofstrongdrink.Wahanuirepliedonbehalfofthenativeracemapeacefulanddignifiedspeech,approvingtherestrictionsonthesaleofliquorinthenatives'country,andwithcharacteristicMaorieloquenceurgedthattheclearwaterofthePuniushouldbetheboundaryacrosswhichliquorshouldnotbecarried.ThenativesrequestedthatasectionoftheLineshouldbereservedforconstructionbythemandtheirwishwasaccededto—about\u25a0ixmilesofconstructionbeingcarriedoutentirelybyMaorisonasystemofpiecework.LateronmanyoftheirracewereemployedbycontractorsmtheconstructionoffurtherlengthsoftheLine,andtheworkdonebythemwastotheentiresatisfactionoftheauthorities.Constructionworkatthenorthendundercon-tractprogressedsteadilyforthenextthreeyears,fifteenmilesbeingcontractedforin1885,nearlytwentymilesmorein1886,besidesthelongPoro-o-taraotunnel,atenderfortheconstructionofwhichwasacceptedm1885.Ataboutthisperiodtherevenueofthecountryfelloffconsiderably,andthefinancialoutlookbecamelesssatisfactory.Oneoftheearliestconsequencesoftheresultingdepressionwasthediminutioninexpenditureonpublicworks,andtheideaofcarryingtheLinetocompletioninafewyears,whichinvestedtheworkwithsomeenthusiasmatthebeginning,seemstohavebeenabandoned.Itbecameevident,also,thattheearlyestimatesofcostwouldbeconsiderablyexceeded,anditisperhapsnotsurpris-ing,inthefaceofsuchdiscouragingcircumstances,thatnofurtherworkwasundertakenforsometime,althoughofcoursethecontractsalreadyletwerebeingsteadilypushedontocompletion.In1889,therefore,wefindthelinecompletedtotheMokauvalley,34milessouthofTeAwamutu,andworkatthenorthernendinprogressonlyatthePoro-o-taraotunnel,anisolatedspot10mileslowerdown.MeanwhileconstructionworksatthesouthernendoftheLinewerealso111progress.EighteenmilesofcomparativelyeasyworkcarriedoutbycontracttooktheLineasfarasRangatira,andacontracthadalsobeenenteredintofortheMangaonohosection,comprisingnearlyfourmilesofheavierwork,when,forthereasonsalreadymentioned,progresscamepracticaltoastop.ChangesofGovernmentbroughtnewideasandpolicy;theco-operativesystemwasevolved,andworkresumedatbothendsonthisprinciple,underwhichithasbeensincecarriedout.ThesectionatthenorthendbetweenMokauandthePoro-o-taraotunnelwastakeninhandandcompletedandopenedfortrafficin1896.Steadyprogresssouthwardscontinued,andin1903theOngaruesection,terminatingatTau-marunui,withinamileoftheWanganuiriver,wasalsoopened.AhandsomeroadandrailwayPROGRESS.Octoberi,1906,349



ElectricallyImmune.REMARKABLEFEATS.Thepossessionofaremarkablepowerofwith-standingelectriccurrentshasledSenorFranciscoGodinez,ofBrooklyn,toissueinvitationstoanyonewhowouldliketotryto"electrocute"him(writestheNewYorkcorrespondentoftheDailyExpress).HeevenaskedMr,Davis,theNewYorkStateelectrician,toattemptthetask,butMr.DavispleadedthattheexecutionofcriminalsatSingsingPrisontookuptoomuchofhistimealready.SenorGodinezthriveson5,000,000voltsofelectricity.AtSingsmgtheygiveamanonly7,000voltstoputhimtodeath.LordKelvin,thefamousBritishphysicist,oncetookamillionvoltsofelectricity,andlivedthroughit,SenorGodinezsaysTheworldwonderedatit,andthenNikolaTeslawentastepfurther,andtookahalf-millionmore.ThiswastherecorduptothetimethatSenorGodinezcompletedanelectricmachine,fromwhichheoccasionallyreceivesmildshocksof2,000,000volts,andrecently,hesays,hetookthelimitof5,000,000.ThesecretwhichenablesSenorGodineztomakehisbodyasafeconductorofalmostanyamountofelectricitywasdiscovered,hesays,afterlongexperimentalwork.Hehasgivenanexhibition,turnedon5,000,000volts,andheneverquivered.Aroundhiswristswerecoilsofcopperwire,andbetweenthetwohandslightningflashedback.inconvenientplaces.Thedictographcanbehungbehindapictureorunderadesk,orevenplacedin.apartlyopeneddrawerofthedesk,andwilltransmitfaithfullytheentireconversationtooneormorewitnessesinanotherroom,ortoastenographer.EXCAVATIONSATTHENEWPORTCHALMERSDOCK.InEnglandcleanlinessissupposedtobenexttoGodliness,andtherailwayskeepanarmyofcarriagecleanersconstantlyengageduponremovingthedustfromtheexteriorandinteriorofrailwaycoaches.TheFrenchMinisterofPublicWorkshasrecentlyaddressedaspecialcirculartodiemanagersofFrenchrailways,entitled,"Hygiene,Cleanliness,andDisinfectionoftheCarriagesandRailwayBuildings."TheMinisterremindsthemanagersofthevariousregulationsthathavebeenissuedtothemonthesubjectfromtimetotime,andaddssignificantlythatbythedecreeofMarch,1901,theMinisterisempoweredtoprescribethemeasuresthathemaythinknecessarywithrespecttopublicsafetyandhygiene.Thecircular,particularlymrespecttorailwaycarriages,requiresthat.—.—(1)Theinteriorsurfacesofthecompartmentsofpassengercarriages,exceptingtheseats,backs,andelbow-rests,shallbecoveredwithmaterialthatcanbewashedeasily,andthefurnishedpartsshouldbemovableifpossible.(2)Thecleansingofthewashablepartsofpassengercarriagesshouldberigorouslycarriedout,whilstthecushionsandfurnitureshallbecleanedmsuchmannerasshallremovethedust.(3)Thedisinfectionofpassengercarriagesmusttakeplaceperiodically—atleastonceamonth,andwithoutfailimmediatelyaftercontamination.(4)Passengercarriagesmustbedisinfectedaccordingtoregulationsalreadyissued.(5)Dis-infection,oratleastcleaning,aftereachjourneymustbeeffectedunderthefollowingconditions•—(a)whenthecarriageshaveservedtocarryinvalidsorpilgrims;(b)inthecaseofcarriagesthathabit-uallyruntosanatoriaandwatering-places(sea-sideorotherwise)iffrequentedbyconsumptives,andimmediatelyafteracaseofepidemicdiseasehasbeenofficiallyannouncedbytheMinisteroftheInterior.(6)Allpassengercarnagesshouldbeheatedaccordingtotheseasonandsuitablyventilatedwithoutinconveniencetothepassengers.(7)Anoticeforbiddingspittingshallbeshowninallcarriagesandplacesfrequentedbythepublicoremployees.(8)Theprovisionofsuitablespittoonsinallstationsandwaiting-roomsisinsistedupon,aswellasinpassengercarriageswhenthereisconvenientaccommodationforthem.Alongseriesofsimilarregulationsisaddedforapplica-tiontorailwaybuildings,offices,etc.RailwayCarriageCleaninginFrance.PateaMeatPreservingCo—AconsiderableadditionhasbeenmadetothisCompany'sworksmtheformofadetachedinsulatedbuildingfittedup-withaLinderefrigeratordrivenbyasuctiongasengine,suppliedbyNiven&Co.,ofNapier,underaguaranteethattheplantwilldotheworkofrefrigeration,etc.Mr.WattissuperintendingtheerectionofthemachineryforNiven&Co.Thefreezingthisyear,insteadofbeingcarriedoutatthebutter-gradingdepot,willnowbedoneontheCompany'sownpremises,andaltogetherwillcompriseextracting,canning,tallowrenderingandfreezing.Thedictographisthelatestintelephones.Onecanstand10feetawayandwhisperamessage,orwhen30feetdistantspeakmanordinarytoneofvoiceandthemessagewillbeclearlyandaudiblytransmitted.Itsconstructionisasecretoftheinventor.Itcanveryeasilybeusedbyanemployerfordictatingtoashort-handwriter,asthelattercouldtakethedictationatanydistancefromthespeaker,withouthavingtoholdareceivertotheear.It,ofcourse,worksbothways,allowingbothpersonstoconverseequallywell.Thisexplainsthename"dictograph."Indetectiveworkitpromisestoproveanexceedinglyvaluableadjunct.WhereathirdpartyisdesiredtohearaninterviewbetweentwoothersitwillnolongerbenecessaryforthewitnesstohidebehindscreensandinotherRemarkableWhisperingTelephone.Thisfinedock,excavation^forwhichareproceeding,isbeingconstructedbytheOtagoDockTrust,abodycorporateactingundertheprovisionsoftheHarbourAct,1876.ThedockwasdesignedbyMr.Robt.Hay,M.1.C.E.,ofDunedin,andthedimensionsare•—lengthonsills,500ft;widthatcopmg,90ft.;widthatbottom,67ft.;widthatentrance,70ft.;depthfromcopingtofloor,29ft.;depthofwateronsill,22ft.ThecontractislettoMessrs.Luttrell&Scott,ofChnstchurch,forTheDockTrustsuppliesthecementandpumpingplant,separatecontractforwhichhasbeenenteredinto,makingthetotalcostofthedock£74,000.Thetimeallowedforcompletingtheworkissixteenmonths.TheTrusthasborrowingpowersupto/ioo.ooo,andithasexercisedthesepowersuptoTheloanwasraisedlocallyatparbearinginterestat5%.TheNewDockatPortChalmers.bridgeofsteel,465feetlong,erectedbyMessrs.ScottBros.,ofChnstchurch,carriesthelineacrosstheWanganuiriver.Thisbridgewascompletedin1903,andtheearthworkshadalreadybeenconstructedforaboutfivemilesbeyondtoPinaka,wherethelineentersthecelebratedWaimannoforest,andnotimewaslostinlayingtherailsafterthebridgewasavailable.In1905therail-headhadbeenadvancedtoOwhango,anothertenmiles,alotofheavycountryhavingbeennegotiatedintheinterval,andatpresenttherailsarelaidtoOio,194milesfromAuckland,withaprospectofshortlyreachingRaurimu,fivemilesfurtheron.Atthesouthernendrenewedactivitywasalsodisplayed.TheconstructionoftheMakohmeandPawhakaroasectionswascommencedin1891-2,andduringthefollowingyearthesectiontoMangaonohowasopenedfortraffic.Earlyin1896tenderswereinvitedfortheMakohmeviaduct,butasnosatisfactoryofferswereleceived,theworkwasundertakenbythePublicWorksDepartment'sownworkmen,andtheMangawekaviaductwassubsequentlyundertakeninthesameway.Formationworkswerealsoputmhandbeyondtheseviaducts,sothat1111902,shortlyafterthecompletionoftheformerstructure,therailwaywasopenedfortraffictoMangaweka,andthefurthersectiontoTaihapewassimilarlyopenedinSeptember,1904.TherailsnowextendtoTurangarere,andareexpectedtoreachWaiouruduringthecomingsummer.(Tohecontinued).[Editor'sNote.—Thisarticleistoclosemnextissue,whentheopportunitywillbetakentopresentourreaderswithmanyinterestingandhithertounpublishedmattersbearingontheMainTrunkLine.TheworkofourSpecialCommissionerwillbeaccompaniedbydiagramsandmapsshowinggradesanddeviations,illus-trationsofthetypesoflocomotivestobecon-structedfortheLine,andproposalswithregardtotime-tables,fares,etc,etc.]Hsissoontogoonthestage,wherehewillhavehimselfhandcuffedtotheelectricgenerator,and.mviteanyexpertmtheaudiencetocomeonthestageandturnonthecurrent.Anotherofhisperformanceswillbetoletaconstantstreamoflightningpassstraightthroughhisbody.ThelightningwillstrikeSenorGodmez,whoisatallyoungman,justbeneaththeribsandgooutatthesmalloftheback."Whenthedoctorstestedme,"SenorGodmezdeclaredinaninterview,"theymademewash-myhandsinsomekindofacid,thinkingImighthavesomechemicalpaintedonthemtoconducttheelectricityaroundinacircle.Iwashedmyhandsinwhattheygaveme,andIconvincedthemthattheelectricitypassedthroughmybod}'."PROGRESS.Octoberi,1906,
Withallthenumerousinventionsthathavebeenmadefromtimetotimeinpumps,itmightappeartomanythattherewouldbelittleroomforimprove-ment,butHawerasendsoutapatentedpumpwhichismuchenquiredfor.ThetreatmentofmilkfeverbysterileairissosuccessfulthattwohundredoftheSimplexSterileAirSyringeshavebeensoldintheTaranakidistrict,includinganumberfortheGovernmentexperimentalstations.350AddressTheEditor,"Progress,"ProgressBuildings,CubaStreet,Wellington.PleaseplacemynameonSubscribers'Listforonecopyof"Progress"eachmonthfortwelvemonthsfromnextissue.IenclosePostalNoteforFiveShillingsinpaymentofSubscription.NameCutthisoutandreturnwithFiveShillings.



TheBuildingSituationinSanFrancisco.AlargearchbridgeistobeerectedovertheWaiongonariver,Mountainroad,havingaclearspanof45ft.;thearchisreinforcedwithsteelrailsandexpandedsteel.Theheightofthisbridgeis29ft.abovetheriver.Theplanshowsaverymassivestructure,havingconcretepiers8ft.thickwithsteelrailsembeddedinthem.******Mr.LeslieGorton,ofFeilding,ishavingaresidenceerectedfromthedesignsofMr.C.TilleardNatusch,who,duringthepastfewyears,hasactedasarchitectforCol.Gorton&Mr.NormanGorton.AnothersmallspanarchbridgeisgoingovertheMaketehmustreamneartotheNorfolkroadrail-waystation.Thisisanarchbridgeof14ft.spanreinforcedwithrailwayrails.ThepiersareerectedovertheOakurariver,Southroad,foranotherbridge.Itwasintendedtobuildthisbridgeofwood,butitisnowproposedtousereinforcedconcrete;plansarenotyetprepared,butitshouldbeagoodstructure,astheheightofthepiersabovewateris25ft.andspan62ft.BUILDINGOF100STORIESFORNEWYORKCITY.PROVINCIALNOTES.Messrs.Maisey&Johns,architects,Lambtonquay,Wellington,reporthavingletthecontractforthreeresidencesandatwo-storyfactoryandstableinbrickatsatisfactoryprices.Thesamefirmhavealsoinhandplansofthepro-jectedRoyalarcade,Wellington,forasyndicate,andthenewPrimitiveMethodistchurch,New-town.******AnewPresbyterianchurchwithaloftyspireof96ft.isneanngcompletionatHastings.Archi-tect,C.TilleardNatusch.******TheTaranakiCountyCouncilhaveraised£12,000forre-erectingbridgesmtheCounty.Steelalonewasfirsttried,andaninety-footspanbridgewaserectedovertheWaiongonarivernearSentryhill,andonefifty-fivefeetovertheWaipuku.Thedecayingflooringandcorrosionthroughrust,accentuatedbytheexceptionalrain-fall,promptedtheCounciltoavoidthatsystemwherepossible,substitutingsteelburiedinconcrete.******TwelvetendershavebeenreceivedfortheerectionofashopatKarori.Thecontractwillbesignedinafewdays.Architect,JohnS.Swan.******AresidenceisincourseoferectionatEyreton,nearKaiapoi,forMr.R.O.DixonIhisbuildingisoftimber,andhastenroomswithrough-castgablesandchimneyswithtarredchimneytops.Anotablefeatureofthisstructurewillbethefront,whichistoconsistoftwowingsconveigmgonacentralbayformingaforecourtwhereitisintendedtolayoutawintergarden.Architect,H.L.White.******Aten-roomedhouseisincourseoferectionfortheheadmasteroftheGisborneschool.Archi-tect,C.TilleardNatusch.******ThePiakubridge,thirtyfeetspanwithatwenty-footroadway,isnowfinishedandwillsoonbeopenedfortraffic.Considerableskillhasbeenshowninbuildingthisbridge;thetrafficwasnotstoppedatallduringtheprogressofthework—thenewbridgepracticallyenclosingtheoldone.******Acontracthasbeenletforsteelgirdersandcast-ironworkatNelson.Architect,JohnS.Swan;contractors,RobertsonBros.******Atwo-storybrickbuildingtobeusedasshow-rooms,workshopsandfoundryisincourseoferectioninManchesterstreet,Chnstchurch,forMessrs.W.H.Price&Son,brass-founders,pumpmakers,etc.,ofCarlylestreet,Sydenham.ThecontractpriceofthisbuildingisestimatedtobeandthefirmexpecttooccupytheirnewpremisesbeforeNovember.AgalleryandadjunctsinconnectionwithSt.Peterschurch,Ferryroad,Woolston,ismcourseoferection.Architect,H.L.White.Mr.ErnestLeslie,secondmasteroftheGisborneschool,hasrecentlyenteredintooccupationofhispicturesqueresidence.Architect,C.TilleardNatusch.******ThebridgeovertheWanganuiriverontheTarikiroadisofthreespans,thecentrespanbeing60ft.andendspansof20and24ft.Theheightabovewateris32ft.andthepiersareofconcretereinforcedwithsteelrailwayrails.Thecentrespanhasunder-trussbeamsencasedmconcrete,withafloorsixinchesthick,havingexpandedsteelreinforcement.******AcontracthasbeenletatfortheerectionofacottageatPetone.Architect,JohnS.Swan;contractor,W.Olliver.Atwo-storiedbuildingofbrickwithbandsofOamarustonethebaysandgablesofhalf-timberedwork,isincourseoferectionforMrs.Cook,Armaghstreet,Christchurch.Architects,Collins&Harman;contractors,Thos.Henshall&Son.AcontracthasbeenletatfortheerectionofabrickwarehouseonTaupoquay,Wanganui.Architect,JohnS.Swan;contractors,DavisandBrowman******WhentheplansareoutfortherenewaloftheWaiwakaihobridgeweshallbeabletogivefurtherinformation.Theproposalisforaconcreteandsteelstructureoffourspans,twoof66ft.andtwoof30ft.,clear.Messrs.BradleyBros.,Christchurch,wishustostatethattheyexecutedtheleadlightsintheWestEndChambers,abuildingillustratedinourlastissue.******TheplanshavejustbeencompletedforextensiveadditionsandalterationstoMr.JohnMarshall'sresidenceatTutuTotara.Architect,C.TilleardNatusch.AcontracthasbeensignedfortheerectionofadditionstoaresidenceattheUpperHuttfor£300.Architect,JohnSSwan;contractor,HumphriesBros.Extensiveadditions,covering150ft.x82ft.,arebeingmadetoMessrs.Williams&Kettle'sstoresatPortAhunnfromtheplansofMr.C.TilleardNatusch,hissonMr.ReneNatusch,beinginchargeoftheworksunderhisfather.Allthefoundationsandthepartywallareofreinforcedconcrete.Concreteisthebuildingmaterialofthefuture—thatis.concretereinforcedwithsteelrodsandsmallrails.Notdestructiblebyfire,anddefyingthedisintegratingpowersofotherelements,thecom-poundiseasilyworkedandischeap,andthesethingsmaketheidealmaterialformoderncon-struction.Therearepredictionsthatanofficeandgeneralmercantilebuilding,asillustratedonthispage,willrearitselfinlowerNewYorkinthenot-far-distantfuturetoaheightofonehundredstories—closeonathousandfeethigh.Americanengineersbeganthestudyofconcreteandtheusestowhichitmightbeputmanyyearsago,anditisbelievedtheyhavemastereditsproblems.Thereisnosteelframework,strictlyspeaking,inthemodernconcretebuilding;thereisneitherbricknorwood.Thefoundationsaregenerallyofconcretelaidonthesamebasethatfoundationsforotherbuildingsoflikedimensionsarelaidupon,andontheseconcretefoundationstheconcretesuperstructureisraised.Ontheconcretefoundations,insteadoftheerectionofheavysteelpostsandpillars,fourorfivesmallsteelrailsofperhapstheweightoflightrailroadrailsareplacedonendwherethereistobeapillar,andaroundtheseamouldisbuilt,andintothistheconcreteispouredandtamped.Thismixturedries,andifproperlymadeisharderandmoreenduringthangranite.Itwillnotcrackunderheat,nomatterhowgreat,norcrumbleunderthebeatingoftheweather.Thelongeritstands,theharderitseemstobecome.Stoneofmostkindswillcrack,andsteelwillwarpunderstressofextremeheat,butconcretewilldoneither.Anotherthingthatgivesvaluetoconcreteintheeyesofbuilders,andalsointhoseoftheownersofthestructures,isitscomparativecheap-ness.Foronething,therearenoexcessiveprofits.Itisaswellknownasmortar,hasbeenusedaslongandisnearlyaseasilymixed,althoughmorecaremustbetaken.ForordinaryconcretetheformulaisonepartofPortlandcement,twoorthreepartsofsandandfourorfivepartsofwell-brokenstone.Themixingisdonebymachineryandataspeedwhichmsomecaseskeepsasteadyprocessionofmenwithwheelbarrowscarryingthemixedproductfromthemachine.Thecementisthemostexpen-siveingredientofthemass,andthegreatestdangermhandlingtheconcreteisinnothavingthepiecesofstoneproperlydistributedinthemould.Thequestionoftheproperpreparationisonethatmustbeansweredbythemaninchargeofthemixing.Asanillustrationofwhatcanbedonewithfireproofmaterials,Mr.Starrett,aNewYorkcontractor,referredtoabuildingwhichhiscompanyisnowfinishingfortheUnitedStatesExpressCompanyinNewYork.Frombasementtoroofthereisnotanounceofwoodorotherin-flammablematerial.MostofthefittingsareofmetalThesethingsarerequiredbythebuild-inglawsoftheAmericancity,whichprovidethatanystructuremorethanonehundredandfiftyfeethi^hmustbefireproof.E:\periencehasshownthearchitectsthattobefireoioof,abuildingmustbeasfreefrominflammablemater-ialswithinaswithout.Buildingof100Stories.ArchitectureandBuilding.TheArchitecturalEditorwillbegladtoreceivesuggestionsormatterfromthoseinterestedinthissection.Address:ArchitecturalEditor,Progress,ProgressBuildings,CubaStreet,Wellington.Octoberi,1906.PROGRESS.
OfthemanyaccountswhichhaveappearedintheBritishandAmericanpressofthedevasta-tionwroughtbythegreatearthquakeandfireatSanFrancisco,oneofthemostinterestingisthatcontributedbythespecialcorrespondentoftheNewYorkCarpentryandBuilding,who351



GRANDSTAIRCASE,WELLINGTONTOWNHALL,WelearnthatsincetheabovewaswrittentheCouncilonBuildingLawshavedecidedtorecom-mendthefollowingordinance—"Onstreets800ft.wide,orover,theheightofbuildingsfacingthereonshallbeunlimited.Onstreets80ft.wde,orover,theheightofbuildingsshallbelimitedto200ft."InternalDecorationofHousesThedaysofplaster,asappliedtoceilingsandwalls,arealreadynumbered.Weliveinapro-gressiveage:fireproofmaterialssuchasmetalceilingsandwalls,combinedwiththerapidlyexpandinguseofferro-concrete,areeffectingatransformationinbuildingconstructionthatwillundoubtedlytendinthefuturetotheincreaseddurabilityandbeautyofthehome.Incountries,too,wherethedangerofearthquakeiseverpresent,thenewmaterialshaveincreasedvalue,andinNewZealandthereformationinbuildingcon-structionsetinlongagowiththeintroductionofmetalceilings,whichmaybenoticedinalmosteveryup-to-datehousethatisnowcompleted.Wehaveyettoexperience,however,amodernbuildingconstructedentirelyofmetal,similartothatwhichisoftenfittedoutbytheMetallicRoofingCo,ofToronto,Canada,andwhichwehopetoillustrateinafutureissue.ThemetalceilingsmadebythisCompanyarespeciallyadaptedforuseinbusinesshouses,churchesandprivateresidencesTheyaremadefromsoftsteelplatesembossedintoanalmostcountlessvarietyofdesigns,withharmoniousadaptationsofeachpatterntosuitthewalls,ceilings,cornicesandothermembers.Theseplatesaremadesomathematicallyconect,andthedesignsembossedwithsuchabsoluteprecision,thatwhenputintoplacethejointsaretotallyimperceptible,andthepatterncontinuesthroughouttheentireceilingorwallasthoughitwereputoninonegreatpiece.Onceinpositionthedecorationiscommenced—thescopeforthedecorator'sartbeingquiteun-limited.Agreatadvantageconnectedwiththeuseofthesemetalplatesistheireaseoffixing,sothatwhenplacedinanewbuildingtheyaresimplynailedonroughliningorwoodfurringstrips;andwhenitisdesirabletoinstallametallicfinishinanoldbuildingwhereitwouldbeinconvenienttoremovetheplaster,thesefurringstripsarerunovertheplasterandthesteelplatesfastenedtothem,thusenablingthewholetobefirmlystayedintoplaceandatthesametimeobviatingthelitterusuallyassociatedwiththehandlingofplaster.Thesanitaryfeatureinmetalceilingsandwallsisofalmostequalimportancetothatofproofagainstfireorearth-quake;forthoughafireorearthquakemaynotoccurforyears,thedangerfromdiseasegermsiseverpresent.Metalfinish,how-ever,givesnochanceforsuchgermstogetafoot-hold,foritmaybecleansedbywash-ing,withoutanyin-jurytothedecora-tion,andapossiblehidingplaceforgermsisthusren-deredoutofthequestion.Thecostsofmetalfinishforwallsorceilingsischeaperthanplaster,andtheirdurabilityandpleasingeffectareincomparablysu-perior.Thesystemadop-tedbythemakersisforprospectivepurchaserstosendVICTORIAARCADE,AUCKLAND.THISHANDSOMEBUILDINGISACKNOWLEDGEDTOBETHEBESTEXAMPLEOrBRICKCONSTRUCTIONINTHENORTHERNCITY.ITWASERECTEDBYTHENEWZEALANDINSUR-ANCECO.ATACOSTOFwasaneye-witnessoftheconflagration.Heconfirmsthestatementoiotherobserverstotheeffectthatthegreatsteel-framebuildingsarethosebestadaptedtoresistbothfireandearthquake.ThePalaceHotel,forinstance,whichwasamongthefirstofthebuildingstouseironinitsconstruc-tionwasdesignedtobebothfireandearthquakeproof.Theearthquaketestwassuccessfullypassed.Notasquareglassfellfromtheglassroofoftheimmensecourt,andguestswerebreak-fastingmthegrillroomwhenthesecondshock,about8.30,droveoutthetimidones.Theeffectoftheearthquakeandthefireuponmanyofthemostnotablebuildingsofthecityisdescribedandillustrated,andthewritercon-cludeswithanestimateofthebuildingsituationasitappearedintheearlypartofJune,whenhiscommunicationwasdespatched.Considerabledelayhasbeencaused(hesays)bytheuncer-taintyastotheprovisionsofthenewbuildingregulations,buttheBoardofPublicWorkswillnotrevokeanyofthepermitsfornewbuildingsgrantedprevioustothefire.ItisheldbytheCommissionersthattherulesofthecommitteeappointedtorevisethemunicipalbuildinglawscannotaffectcasesalreadydecided.WorkonseveralbuildingsinprocessofconstructionwillbecontinuedimmediatelyInadditiontotheseaboutsixtypermitshadbeengrantedforbuildingswhereactualworkhadnotcommencedTheplanscallforstructuresofclasses"B"and"C."Theywillbebuiltofbrick,withwoodeninteriors,inmostinstances.TheBoardhasbeennotifiedthatconstructionwillcommenceassoonasmaterialisavailable.Abigseven-storyhotelwillbebuiltbyCharlesStewartonGearystreet,oppositetheFrancishotel.Thebuildingwillbeaclass"B"edifice.Asix-storybrickstructure,originallyintendedasastorehouse,willbeerectedonthecornerofJacksonandDrummstreets.Asix-storybuildingwillalsogoupinEaststreet,betweenmarketandmission.Noclass"A"permitsareout,exceptforbuild-ingswhichwerepartiallyerectedbeforethefire.Nopermitswillbegrantedfromnowonuntilthenewlawsareformulatedandpassed.Appli-cationsforbuildingpermitsofallkindsreceiveddailybytheBoardofPublicWorksarebeingkeptonfilependingdevelopments.TheCommissionershaverequestedthatCityArchitectSheabeallowedtoconferwiththeCommissiononRevisionoftheBuildingLaws.Thearchitectdoesnotfavourthedrasticregulationsproposedbymany.Hebelievesthatunlesssomelatitudeisallowedintheuseofinflammablematerialthebuildingindustrywillbeparalysed.SanFranciscoBuildingRegulationsThefollowingarethebuildingrulesinSanFranciscoforthetemporaryperioduntilnewbuildinglawsarecompleted,asadoptedbytheReconstructionofBuildingsCommitteeandBoardofPublicWorks:—:—Rulei.Permitswillnotberequiredtoerecttemporaryone-storystructuresofgalvanisedironorwood,buttheymustberemovedatninetydays'notice.Rule2.AllpermitsforpermanentstructuresmustbeobtainedfromtheBoardofPublicWorks.Rule3.Permitswillnotberequiredforrepairofchimneysorroofsdamagedbyfallingchimneysorothercauses,butpermitforuseofsaidchimneymustbeobtainedfromtheBuildingCommitteebeforeanychimneycanbeusedorfiiestarted.Rule4.AllbuildingsoutsideburneddistrictwhichwerebadlydamagedbybeingthrownofftheirfoundationoroutofplumbmustsecureapermitforrepairofsaidbuildingsfromtheBoardofPublicWorks.Rule5.AllmatterspertainingtosidesewersmustbereferredtotheBoardofPublicWorks.Rule6.PermitsforoperationoffactoriesusingsteamorotherpowerexceptelectricitymustbeobtainedfromtheBuildingCommittee.Rule7.AllfactoriesoperatingbyelectricalcurrentmustobtainapermitfromtheDepartmentofElectricity,andafurtherpermitfromtheCommittee,beforeoperatingtheirplant.Capitalisalsowaitingforthenewbuildingordinance.Sofarthereisnoinklingastowhatthenewpermanentrestrictionsandlimitationswillbe.Butthereisnottheslightestdoubtthatnewskyscraperswillbebuilt.TheStateBoardofArchitectsmakesanumberofsuggestionsinrelationtotherestrictionsofthecomingbuildingordinances.Thoroughinspectionsandinvestigationshavebeenmadethroughtheburntdistrict,andithasbeenfoundthatsafetyisnotaquestionofstyleofarchitecture,butqualityofworkmanship.Cornicesandarchesneednotbeexcludedfromthenewcity.Wheretheywereproperlyanchoredandbuilttheywithstoodtheshockandthefireboth.ItistheopinionoftheBoardthatthecityneednotbewithoutitspicturesquecornicesanddecorations.
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AfewmonthsagowepublishedmthesecolumnsadescriptionofHumphries'PatentScaffoldBracket,whichhadalreadycommandedalargesaleinNewZealand.Sincethatarticleappearedpatentshavebeenappliedforinnearlyeverycountryoftheworld,andMr.HumphrieshasbeeninAustraliatoplacehisinventionuponthemarketthere.ThesuccessofthebracketinAustraliahasbeenimmediateandphenomenalBuildershaveatoncerecogniseditsmanifoldadvantages,manythousandshavebeensoldandthedemandisgreaterthanitispossibletoimmediatelysupply.Theinventorhasnowadaptedhisbracketforuseonbrickbuildings,asimpleyetexceedinglystrongclawarrangementbeingusedwhichpassesintoaspaceleftinthebrickworkandhavinganeyewhichreceivesthehookofthescaffoldbracket.Thisarrangementverymuchextendsthescopeoftheinvention,andtheresultoftheemploymentofthebracketonbrickbuildingshasbeenaverylargesavingincostofscaffolding.Oneofourillustrationsshowsthebracketinuseuponthedomeofthemambuild-ingoftheInternationalExhibition,Chnstchurch,andanotherillustrationshowsthebracketemployeduponabricksignalstationincourseoferectionnearMelbourne.Thereisnodoubtthattheinventionfulfilsawantwhichhasbeenfeltbybuildersforcenturiespast,anditissatisfactorytoknowthataNewZealandbuilderhassuppliedthedeficiency.RECEIPTS.\MPSociety,at4percent,interest..000Debenturesat4percentinterest..6,200Miscellaneousreceipts......;6Generalaccount(partsavingstransferredtoLoanAccount)......24^4Total£s3/ioReciipts\ndExpenditureonAccountH\rbourWorksLo\ntoJuly14,1906.ProbablynopublicworkeverundertakenmNelsonhasarousedkeenerinterestamongNelsonresidents,aswellasthefrequentersoftheport,thanthenewentrancetotheharbour,throughtheboulderbank,nowincourseofconstruction.Asmaybeexpectedopinions,bothprofessionalandlay,havediffered;andithasneededalargeamountofperseveranceonthepartofthemanagersoftheundertaking,theNelsonHarbourBoardanditsstaff,tobringtheworktoitspresentsatis-factoryposition.Itmayfairlybesaid,takingapracticalviewofwhathasbeenaccomplished,thatthemaindifficultiesoftheenterprisehavebeenovercome.Whentheideaofcuttinganewentrancethroughtheboulderbankwasfirstbroughtwithinthedomainof"practicalpolitics,"itwasfearedthattheredoubtable"bank"mighthavearockyfoundation,orcore,whichwouldinvolveexpensiveblastingoperationsTrialborings,however,weremade,andtheresultsencouragedtheengineerstohopethatnorockwouldbemetwith.Thesubsequentdredgingoperationshavefullyrealisedtheirexpectationsandachannelhasbeencutthroughthebank,15ft.mdepthatlowwaterspringtides,and200ft.inwidthatitsmaximumdepth.Whilethedredgewasdiggingoutthechannelawallwasconstructedonthesouthsidetoprotectthebankfromthescouringactionofthetide.Thiswallconsistsofroughmassesofaspeciesofgraniteormetamorphicsandstone,theheaviestpieces,ranginguptoover8tons,beingplacedontheouterfaceofthewall,whichhasbeenextended630ftseaward,fromtheouterlineoftheboulderbank.Inordertotesttheutilityofthatportionofthechannelwhichhadbeencarriedtoitsfulldepthrightouttodeepwater,theNelsonHarbourBoard,111Julylast,resolvedtotemporarilyputitintoactualuse,accordingly,thenewentrancewasofficiallyopenedon30thJuly.TheUnionS.SCo'sRotoitilefttherailwaywharfwith800passengersonboard—thelargestcrowdthathaseverleftNelsonwharfinonevessel.CaptainCollins,pilotandharbourmaster,wasmcharge,andthe.steamerpassedthroughthenewchannel,breakingtheribbonstretchedacrossit,amidstthecheersofthecrowdonboard,thespectatorsonthebank,andthoseliningthewharvesandhills.OnthereturnoithevesseltothewharfcongratulatoryspeechesweredeliveredandapresentationmadetothechairmanoftheBoard,Mr.JohnGraham,M.HR.InthecourseofhisspeechAir.Grahamquotedtheappendedinterest-ingandimportantfiguresofexpendituretodateinconnectionwiththenewcut—

ByE.Cowirs,RichmondHUMPHRIES'SCAFFOLDBRACKET.MR.GEO.HUMPHRIES,ASUCCESSFULINVENTOR.THENEWENTRANCETONELSONHARBOUR.Expenditure.CostofdredgeandotherPlant£24,577Engineer'scommissionsandfees......2,770Accidentinsuranceandmis-cellaneous....250£27,597Costofstone(contract)forrubblewall........10,795Dredging—Wages(includingDredge-master)....Coalfordredge....2>2332>233Stores......1.253Total......£9,419Shoreworks—Wages(includingResidentEngineer)....£4,515Coalforcrane....100Stores......495Total......£5,11014,529Total£52,921Fundsstillavailable—Balance,CurrentAccount....£689Balance,bankdeposits......6,940Balance,debentures......13,800£2lA29Thisstatementshowsinsimpleformthatthetotalcostofwages,coal,andstoresexpendedondredgingandshoreworkscombinedhasbeennotmuchmorethanone-halfthecostoftheplantTHEROTOITIENTERINGTHENEWCUTTINGINTHEBOULDERBANK,NELSON.inanoutlinesketch,oftheroomorroomstobefittedoutshowingtheshapeandexactmeasurementsofthewallsandceilings.Anyskylights,windows,doors,stairwayborotheroffsetsrequiretobeaccuratelylocatedonthisdiagram,as"wellasthesizeandlocationofbeams.Ifacorniceisrequired,thenitisneces-sarytoshowhowfaritcomesdownonthewall,andtheheightofwallsshouldbetakenfromtopofwoodbaseordado,wherethereisone,totheceiling.ThroughthecourtesyofMessrs.Smith&Smith,NewZealandagentsfortheMetallicRoofingCo.,weareenabledtoshowonpage354twoveryfineinteriorsequippedwiththe"InteriorMetalFinish."Octoberi,1906,PROGRESS.HUMPHRIES'S\rETYSCArrOLDBRACKETI\USEUPONTHEDOMEOFCHRISTCHURCHEXHIBITION.HUMPHRIES'SAFETYSCAFFOLDBRACKETUSEDINTHEERECTIONOFBRICKSIGNALSTATIONNEARMELBOURNE.
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RESIDENCEDESIGNCARRIEDOUTENTIRELYINMETALFINISH.HALLINRESIDENCE,FINISHEDWITHEMBOSSEDMETAL.THEPIECESSUPPLIEDINCLUDEDADOCAPPING,WALLPLATES,FRIEZES,CORNICESBORDERS,MOULDINGS,ANDCEILINGPLATES.andengineer'scommissions,etc,vizagainst—andtheamountstillavailableisalmosthalfasmuchagainasthesumalreadyspentondredgingandshoreworkaddedtogether,viz.1,429,against£14,529.TheoccasionwasundoubtedlyoneofgreatimportancetoNelson.Itdemonstratedthat,thoughnotcomplete,thenewcutisnowavailablefortraffic,andattimes,too,whentheoldentrancecouldnotbesafelyused.TheRotoitionasubse-quentvisitwasdetainedattheouteranchoragebyadensefog,whenitlifteditwastoolatetogoinbytheoldentrance,andthenewonebecametemporarilyblockedbythelinesofthedredge,whichwasatworkwideningthechannel.ButthelineswereletdownandtheRotoitienteredthehavenmfinestyle,passingthedredgeinthefairwayoftheinnerchannel.Detentionattheouteranchorageforseveralhourswasthusavoided.OtherUnionsteamershaveusedthenewentranceseveraltimes,andthelargestoftheAnchorCom-pany'sfleethasgoneoutatdeadlowwater.CaptainCollins,thepilot,statedmhisreporttotheHarbourBoardthatinhisjudgmentandexperiencethenewentrance,eveninitspresentincompletestate,issomuchbetterthantheoldone,thathewould"unhesitatinglyusethenewchannelunderallconditionsinpreferencetotheoldone."SincetheofficialopeningmJuly,thedredgehasbeenatworkdeepeningachanneloverabankinsidetheharbour.Whenthisiscompleted,thepresentopeningistobewidenedbycuttingawaya"bench"150ftwide,sothatthetotalwidthatmaximumdepthwillbe350ft.Itisconfidentlyanticipatedthatthiswidthwillbesufficientforallpracticalpurposes,andifexper-iencejustifiesthisanticipation,theextraexpenseofawiderpassagewillbeavoided.Whenthedredgingoperationsreachthebaseofthesouthwall,theotherblocksofstonewillprobablyslidedownthesidesofthebank,andformaprotectiveliningtothesouthsideofthechannel,wherethecurrentisstrongerthanonthenorthside.ThequestionofawallonthenorthsideofthechannelisatpresentinabeyanceThenorthbankdoesnotatpresentappeartoneedprotectionfromthetidalcurrents;anditseemsprobablethatthesouthwallwillgiveampleprotectionfromthewaveaction.Theerectionofanorthwallwouldhavetheeffectoflengtheningthenarrowestpartoftheentrance,wherethecurrentisstrongest,aresultwhichwouldbeobviatedifpossible.Butafinaldecisionhasprobablynotyetbeenarrivedat,andtheBoardwillbeabletoconstructthewallifneeded,aftertherestoftheworkhasbeencom-pleted.Awell-definedcurrenthasbeensetupthroughthenewopening,andhasalreadydeepenedthesoundingsoutsidetheharbourbyabout3ft.Inthemiddleofthecutthesoftermaterialhasbeenwashedoutbelowthedredgelevel,sothatitwillbecomparativelyeasytogetagreaterdepththanoriginallyintended,ifthatshouldbefounddesirable.Thechanneloverthebankinsidetheharbourwilldoubtlessbekeptclearbythecurrent.Tosumupthepresentposition,itmayfairlybestatedthattheNelsonHarbourWorkshave,asfarascompleted,provedadecidedsuccess;anditisnottoomuchtoexpectthatwhentheprojectedoperationsarefinished,Nelsonwillbeabletoreceivevisitsfromthelargestoceanlinersthatvisitourshores.Whenitisrememberedthatthisresultwill,mallprobability,beachievedatacostwellwithintheoriginalestimate,theNelsondistrictistobecongratulatedonthepros-pectofobtainingaharboursuitedtopresent-daynavigation,whichwillnotbeaburdenonlocalfinances.ItisbelievedthattheordinaryrevenueoftheHarbourBoardwillbesufficienttoprovideforworkingexpensesaswellasinterestandchargesontheloanInthecourseofhisspeechattheofficialopeningoftheenhance,MrGraham,thechairman,acknow-CEILINGDESIGNCARRIEDOUTENTIRELYINMETALFINISHTHEPIECESSUPPLIEDINCLUDECENTRES,BORDERS,MOULDINGS,CORNICESBEAMSANDSOFriTL\RGECOVE,FRIEZES,FOOTMOULDING,ANDW\LLS.THISDESIGNISSUITABLEFORLARGEROOMS.JapanObjectstoStateOwnership.TheprospectofState-ownedrailwaysmeetswithnogreaterapprobationmJapanthaninothercountriesthatarethusblessed.AlreadypartoftherailwaysinJapanbelongtotheState,andawritermaTokyocontemporarythuscaustic-allyreferstotheshortcomingsoftheState-managedrailway—"InconnectionwiththemovementinfavouroftherailwaysofJapanbeingnationalisedandmadeaGovernmentmonopoly,itismostsincerelytobehopedthatthecommonsenseofthepeopleatlargewillpreventtheschemebeingcarriedintoeffectasifallcompetitionisremovedthereisnoknowingtowhatextenttravellersmaybeincon-venienced.IamadailytravelleronthesectionbetweenYokohamaandYokosuka,andifthemanagementonthatsectionisafairsampleoftheadministrationonotherpartsoftheline,IcanonlysaythatitwouldseemasiftheGovern-mentRailwayBureaumustbemanagedbypersonswhohaveundergoneaStateexaminationandbeenselectedonaccountoftheirincompetency."BetweenKamakuraandYokohama,adistanceofonlyabout13miles,thetrainsusuallytakeaboutonehourto'crawl'thedistance,thecarriagesarefilthy,uncomfortableatanytime,andbitterlycoldanddraughtyinwinter,andtheserviceissimplyrottenDelayandconfusiontakesplaceatalmosteverypointoftheline."ledgedthepowerfulaidtheoldmembersoftheBoardhadgivenhim,andthankedthenewmembersfortheassistancerendered.HealsoreferredtotheencouragementgiventotheundertakingbythelateMr.Seddon,andbyMr.Hall-Jones.ReferringtotheexecutiveofficersoftheBoard,Messrs.Barrowman(engineer),McHarg(dredgemaster),R.Catley(secretary),andCaptainCollins(harbourmasterandpilot),Mr.Grahamsaidhewasproudtobethenominalheadofsuchastaffofmenwhohadtheinterestsoftheworksomuchatheart.ThefollowingarethemembersoftheBoard:—:—Messrs.J.Graham(chairman),G.Talbot(treas-urer),R.McKenzie,M.H.R.,W.Coleman,W.N.Franklyn,O.W.Hauby,F.Trask,M.L.C.,A.Hounsell,P.BestandA.Bisley.Octoberi,1906.PROGRESS.354



21694—E.Hayes,RoughRidgeWirecoiler.21695—J-D.McLaunn,PohangmaReducingriskoffireinwool,etc.21696—J.D.McLaunn,PohangmaLamp-glasscleaner.21697—W.HNisbet,Sydney,NS.W.Pneu-maticbrake.21698—J.Gill,Edinburgh,ScotlandRotarymotive-powerengine.21699—GGHolmes,PigeonBay/Windowfastening.21700—E.Deister,FortWayne,US.AOreconcentrator.21701—SJGallagher,Chnstchurch•Horse-controllingmeans.21702—J.A.Steele,TamahenApronofhar-vester-binder21703—W.Tate,Sydenham.Liftingjack.21704—WLDavidson,CheviotButterpresser,etc21705—GW.Poulsen,KaiapoiandF.W.Wal-shaw,RichmondFlooringandliningcramp.21706—FT.Page,DannevirkeRetainingkerosenepumpinposition.21707—A.Parker,DannevirkeVendingpostagestamps21708—SKinzett,KaimatarauPump.21709—J.P.MaloneyandH.Chisholm,Fortrose:Stationorstreetindicator.21710—J.H.Warren,AlbertPark,T.Blades,Footscray,andJ.Wren,Kew,Vie..Pre-ventinglocomotivesoverrunningthedangersignal21711—W.Thorburn,Seattle,U.SALevellingandprojectingangles21712—HThomsonPetersham,N.SW.Doorstop.21713—WHNisbet,Sydney,N.S.W.Pneu-maticbrakevalve.21714—J.Parker,Euroa,Vie.Rabbittrap.21715—ET.andJ.A.Munro,Leongatha,andDJChandler,Fitzroy,Vie.Brandingtool,21716—W.Baldwin,Sydney,N.S.W.Fasteningandjoiningroofing21717—PBrown,RakaiaTurnipandrootcutter.21718—F.Peters,Melbourne,Vie..Milkcoolingorheating.2iyig—PPrice,S.Hill,A.Taylor,A.andW.P.McElhone,andH.S.Bracy,tradingastheAcmeManufacturingCompany,Sydney,N.S.W.:Nail-makingmachine.21720—T.Grainger,Hobart,Tas.Stockfeeder.21721—E.CKilgour,AlbertPark,Vie.•Acety-lene-gasgenerator.21722—F.J.NewberryandAWalker,Geelong,VicChimney.21723—W7.Moore,MatauraHandsheepshears.21724—W.C.Lawrence,WaitaraSpade.21725—F.WPayne,DunedinDirectingcui-renttowheel.21726—F.C.Brown,KomataUsingproductsofcombustiontodriveturbineengine21727—FCBrown,KomataOretreatment.21728—W.Beamish,Cromwell•Collapsiblebox.21729—EC.Hutton,DunedinFlaxdressing.(EWHutton).21730—A.J.Border,Wellington.Flax-bleach-ingprocess.21731—A.J.Border,WellingtonFlax-dryingprocess21733—G.Coates,ofWmteislow,Eng.•Wirestrainer21734—EWHart,Luton,Eng,andW.P.DurtnallBiockley,EngPropulsionofvehicles21735—N.J.Gooder,WellingtonTrolleyhead.21736—T.Milburn,Invercargill:Artificialmm-now21737—J.B.E.Hird,TomoanaTestingcon-ditionofwoolbales21738—CRRodgers,Melbourne,Vie.\u25a0Win-nowingandseedgradingapparatus.21739—FW.Meakm,NorthCarlton,Vie.Stor-ingfreshfruitsandproduce.21740—J.B.Marshall,BrokenHill,N.S.W.:Rockdrill21741—F.W.Smith,PaekakankiAscertain-taimngtemperatureofbaledgoods21742—Wood,T.A.V.,London,Eng.Cleaninganddyeingwool,etc.21743—T.JWhelan,Hawthorn,Vie.:Knifecleanerandsharpener.21744—J-C.Drewet,Auckland.Trolleyhead.21745—wH.Patterson,Otahuhu,andG.B.Jones,AucklandRollertugforharness.21746—Pickering,P.,WellingtonWallhook.21747—Hebbard,J-BrokenHill,N.S.W.•Grind-ingoresinpans.21748—W.LevmsonChnstchurch•Watercooledchamber.21749—F.A.Pirn,Glenfeme,Vie.•andW.HBlakeley,MelbourneDoubleactionliftandforcepump.Octoberi,1906.PROGRESS.Itisdifficulttorealisetheimmensityofthepro-portionsofthesenewliners.Theywilleachbeapproximately800ft.inlength,88ft.wide,by60ft.deep.Theywilldisplace43,000tons;andinordertoobtaintheminimumspeedof24I-knotsperhour,thegiganticturbineswilldevelopsome80000horsepower.IfstoodonendbesideSt.Paul'sCathedraltheywouldtowertotwicetheheightofthatedifice,whileiffloatedbesideitthetopofthemastswouldalmostreachtothedomeofthebuilding.Theirsuperiorityinalldimensionsoverthelargestexistingvesselsiscomplete.TheNewCunarders.ThefollowinglistofapplicationsforPatents,filedmNewZealandduringthemonthending15thSeptember,hasbeenspeciallypreparedforProgress.21645—G.Euston,Melbourne,Vic,andH.S.Williams,Toowoomba,QueenslandStep-ladder.21646-—M.A.GrantKalgoorlie,W.A.Roastingauriferousearths21647—M-A.Grant,Kalgoorlie,W.A.Con-versionofburntauriferousclaysintopottery,etc.21648—M.JurissWellingtonSecuringouterwearingfacestosoles.21649—A.Murdoch,DunedinSoap.21650—AJ.Hoban,ScargillStirrupiron.2165I—H.1—H.Cornck,WellingtonAscertainingtemperatureofbaledgoods21652—H.J.Bettany,NelsonCompressingandstoringcompressedaironbicycles.21653—H.Stephenson,EdenhamFencingstandard.21654—E.H.A.Lambert,WellingtonAscer-tainingtemperatureofbaledgoods.21655—F.T.F.Evans,AucklandTupodharrow21656—H.Pike,MountAlbertChild'scotattachmenttobedstead.21657—G.H.Herbert,AHByron,andR.R.Richmond,Wellington.Castorsandbearingsformachines.21658—J.Anderson,DunedinBallvalve.21659—D.Hay\vard,Bloxwich,Eng.Curry-combandbrush.21660—AHandDJByron,WellingtonBand-cutter,sheaf-earnerandfeederforthresher.21661—Barber'sInterchangingHeelCompany,Limited,London,EngSecuringtipsandprotectorstosoles.(WBarber).21662—TheWitchDust-extractorCompany,Limited,andW.Griffiths,Bnmmgham,Eng..Removingdustfromcarpets21663—L.B.deLaitte,London,Eng.Producingcarburettedair.21664—F.Burks,Manchester,EngDumb-bell.21665—A.T.W.Allan,ThamesTimberjack.3j666—A3j666—AJ.Hall,Thornleigh,N.SW.Feedingbrushwithpigment.21667—G.W.Leadley,WakanuiTurnipcutterandslicer.21668—T.Dobeson,Sydney,NSW.Incubatorandbrooder.21669—S.J.Emery,Windsor,VicCombinedcollarandharness.21670—J.D.McLaunn,PohanginaToasterandgnller.21671—c.C.Powell,C.MacArthur,andF.SmithLondon,Eng.Rotaryengine21672—J.H.Johnston,ChnstchurchLinoleumpolisherandwindowcleaner.21673—E.H.A.Lambert,WellingtonTestingheatofbaledgoods.21674—G.S.Monson,Melbourne,Vie.Brake-actuatingappliance21675—F.HMaxwell,Kerang,Vie.Crushingbattery.21676—W.H.Wharfc,AucklandSeparatingfibrefromkaurigam.21677—H.Doyle,Sydney,N.S.W..Vacuumcleaningapparatus.21678—W.T.Wmgfield,Melbourne,andC.W.Hermann,Windsor,Vie.:Stamppad.21679—J.A.Sayward,Victoria,B.C.Loadingandunloadinglumber.2i6Bo—W.F.DarlingandS.T.Chancellor,Hobart,Tas.Levellingstaff.21681—G.Turner,Blenheim•Tomato-forcinghouse.21682—D.W.McLean,MethvenSurveyingandrangefinding.21683—J.Foster,WellingtonCandleextin-guisher.21684—A.H.Baker,AscotVale,Vie.•Rockdrilling.21685—F.Henry,WaikiwiFlaxdressing.21686—5.Philip,TaitaHoe.21687—F.deJ.Clere,WellingtonGlazingbar.21688—R.S.Tonkinson,Dunedin•Trolleypole.21689—W.Dall,DunedinBiasadjustmentforbowls.2^690—JM.Crabbe,Dunedin•Doorandgatecloser.21691—J.Greenfield,Dunedin.Nosebag.21692—J.Nelson,Dunedin•Cutterforsandorsuctionpump.-21693—A.L.Speden,TimaruCaster.
2175°—J-Christie,Warepa,DuiiedmStreetortram-railcleaner.21751—A.W.Jaggers,GisborneRoofingtile.21752—H.A.Cutting,Radley.Paperfile.21753—R-O.Clarke,Hobsonville•Pipe,drametc.,inlet.21754—F.W.Smith,Paekakanki•Ascertain-ingtemperatureofbaledgoods.21755—P-Maher,WendonsideDrawgearforvehicles.21756—DPPalmer,Chnstchurch:Foldingchair.21757—G.ED.Scale,L.C.Knight,andF.G.Simb,ChnstchurchElectricallycontrolledgaslighterandextinguisher.21758—HC.Radmussen,andJ.F.Smith,Lyttel-tonCandlestickandmatchholder.21759—F.Keats,Sheffield•Reelforfencingwire.21760—A.M.McNeill,Wellington.Legropingcows.(A.C.MacNeill,Brunswick).21761—H.W.Penmngton,Gisborne:Markingboard.21762—R.J.Laird,AucklandConcretemixingmachine.21763—J.C.Fountain,Parkhill,Canada,andJ.E.Wilkinson,Petrola,Canada.Exhaustcondenser.21764—APoison,Hoquiam,U.SA.Collapsiblebox(P.Hennch,Hoquiam).21765—C.B.C.Story,Lanes,Eng.,andJ.A.Wauchope,Schull,IrelandOrecrusher.21766—A.H.Byron,D.J.Byron,andR.R.Richmond,WellingtonTreatingflaxfibres.21767—S.T.Smith,DannevirkeCheesecutter.21768—S.T.Smith,DannevirkeCollapsiblebox.21769—J.W.Cloud,London.Compressedairbrakeapparatus.21770—P.B.Delany,SouthOrange,U.S.A.•Telegraphy21771—-J.H.Krause,Nightcaps,Southland:Hedgeslasher.21772—J.Morris,N.Wales,USA.:Artificialteeth21773—AA.Stephenson,Melbourne,Vie.Vap-oriserandburnerforliquidfuel.21774—P.J.Owens,SanFrancisco,U.S.A.Fur-naceburnerforliquidhydro-carbons.21775—G.E.PartridgeandJ.McLoughhn,Crom-wellPastingandhangingwallpapers.21776—A.J.Border,WellingtonTreatmentofflax.21777—J.Keats,SheffieldHillsideandsinglefurrowploughs.21778—E.PBlake,WaverleyPowergenerator.21779—J.Tinker,ChnstchurchSpeedindicatorfor\chicles.21780—W.Pickering,J.W.Boultree.andH.O.Ekensteen,Sydney,NSWHatandprogrammeholder.21781—H.L.Mainlands,BurkesAnimaltrap.21782—W.H.Scharf,Montreal,Canada-Lino-typemachine.21783—W.H.Scharf,Montreal,Canada.Lino-typemachine.21784—H.O.Cassels,InvercargillAttachingcoverstohorsesandcows.2178s—WE.Hughes,Wellington:Operatingrailwayindicatorboards.(J.Gleeson,RedfernN.S.W.,andF.C.Allen,Ashfield,N.S.W.).21786—EMoss,ChnstchurchStampingorfrankmgletters,etc.21787—AktieselskabetBurmeisterandWainsMaskmogSkibsbyggen,Copenhagen,Denmark.Centrifugaldrumorapparatus.(P.andO.Prolhns,Copenhagen).21788—D.J.SmithandJ.J.Scott,Dunedm.:Hairpin.21789—J.T.Jebb,AucklandEggcarrier.21790—JLRastnck,Auckland.Tubescraper.21791—W.Whyte,Wellington:Temperaturein-dicatorandfirealarm.Fullparticularsandcopiesofthedrawingsandspecificationsinconnectionwiththeaboveapplica-tions,whichhavebeencompletedandaccepted,canbeobtainedfromBaldwin&Rayward,PatentAttorneys,Wellington,Auckland,Christchurch,Dunedin,&c.ApplicationsforPatents.355



withtwoentrances,onefacingBlairstreet,theotherAllenstreet.AttheBlair-streetendofthemoulding-shopstandalargeandasmallcupola,theformerbeingalwaysinusewhilethelatteriskeptasastand-by,orforthepurposesofworknotrequiringthefullestpossiblesupplyofmetal.Thesecupolasfurnishthegrimsideofaniron-founder'sbusiness,andtowitness,themoltenmetalrunningatawhiteheatandtheflyingsparksenvelopingthemen,astheyalertlyshiftfromoneplacetoanotherindisposingoftheglow-ingtorrent,isafascinatingsightatanytime.Thereisonemanamongstthiscompanyofsmoke-begnmedandsilentworkerswhooccupiesanimportantposition,andheisthesmelter,orfurnace-man.Hecaneithermakeormarthecast.Notonlyisthesmelterrequiredtoscienti-ficallychargethefurnacewithcokeinordertomaintainauniformheat,buthehastogaugetherightamountsofpigandscrapironintendedforconversioninto"stove"metal.Theadeptsmelter,too,canhavehismetalreadyforthemouldingboxinaquarterofanhourafterthestartmg-upofthefurnace,andthereafterhe-isabletosupplyicwt.ofmetaleverythreeorfourminutes.Theforceddraughtforthecupolas-Octoberi,1906PROGRESS.
MOULDING-SHOP.INADDITIONTOSTOVECASTINGSMESSRS.LUKEEXECUTE"1ORNAMENTALIRONWORKINTHISDFPARTAIKNT.isfurnishedbyay\h.p.electricmotor.drivingaBarkercentrifugalfan;whiletheremovalofslagiscarriedoutbymeansofafluxinsideeachcupola,sothatwhenthemetalispouredoutthequantityofimpuritiesdepositedwiththemetalintheladleisreducedtoaminimum.Busyhandsarewaitingtohurrytheliquidmasstothemouldingboxes,ofwhichthereare200,wheresandyreceptacles,fashionedbybrassmouldsintotheshapeoftheovendoor,orfirefront,orwhat-evertheparticularmouldingistobe,arewaiting.Partoftheoutfitofthismouldingdepartmentin-cludesnearlysixtonsofbrassmouldingplateswhicheffectaconsiderablesavingoftimeinthemouldingoftheparts,whiletendingtoamoresatisfactoryproductionthanthatwhichusedtobeidentifiedwiththeold-fashionedpatternmoulding,anditisnowpossibletowitnessatMessrs.Luke&Co.'sestablishmentacompletecastingcarriedoutwithabrassmouldingplateintenminutes.Fromthemoulding-shopthecrudecastingistransferredtothefetthng-shop,wherethefettlersbrushawaytheremainingsandandtrimupthepartspriortohandingovertothefitters.Thestovefacesintendedtobebright,andwhicharealwaysthedelightoftheneathousekeeper,arenowhandedtothepolisherwhoisseenplyinghisoccupationtotheaccompanimentofthewhirrofhighlyrevolvinggrindingstones,emerybuffsandcalicomops,whichinturndotheirworksowellthatthepolishedpieceofmetalhelduptotheeyeappearsasreflectentasalooking-glass.Fittersnexttakethepartsandassemblethemfortheshapingofthestove,which,whenput*together,isfinallypassedontothepaintshoptoreceivefinishingtouches.Severalminordepartments,suchasthesmithyandiron-workingshop,aresituatedattheBlair-streetendoftheworks.Theiron-workerspreparetheovens,ashpans,copperboilers,etc.,whilefortheangle-bendingof\"plates,whencold,apowerfulRhodesbendingmachineisinstalled.Thehigh-pressurewroughtandcastboilers,andthoseofcopperforbothhighandlowpressures,aremadeinthisdepartment,andtheyareimportantfeaturesofmodernstovesinacoldclimate,beingdesignedforamaximumsteampressureof80lbs.persq.inch,andtinnedinsideforthepurposeofwardingofftheinjuriouseffectsthatwouldotherwisesupervenetroubledhimselfasmuchovertheconstantlychangingconditionsofliving,awayfromhisownland,asinpersistentlyexportingstovesbuiltuponprincipleswhichhethinksweoughttoaccept.Twenty-fiveyearsagothecapacityofMessrs.Luke'sworksinWellingtonwasamodesttwostovesperweek;noweightytoonehundredamonthcanbemanufacturedwithease—stovesmeasuringfrom2ft.upto15ft.inlength.Thebuildinginwhichthisindustryiscarriedon.andwhichwillintimehavethreestonesaddedtoit,hasafrontageof100ft.,andadepthof200ft.,andwasusedgenerallyforthedualpurposeofcookingandheating.Fromthatdatetothepresentimprovementshaveaccompaniedeachnewstovemodeltosuchanextentastogiveusinthearticleofto-dayanapplianceofthehighestefficiencyforuseinthekitchen.Itisinteresting,also,tonotethattheintroductionofchimneysintohousestookplaceinthe14thcentury,andopenedthewaytoallmodernimprove-mentsinthekitchenstove;thus,theeffortsofinventorshavenotonlybeendirectedtowardsbetteringshapeandintroducingcompactness,MESSRS.LUKE'SSTOVE-MAKINGBRANCH,ALLENANDBLAIRSTREETS,WELLINGTONbuttosecuringdraughtforthethoroughcombustionoffuelandtheutilisationofamaximumheattherefrominthemostusefulandhealthfulmanner.InNewZealandstove-makinghasbecomeanimportantindustry,becauseitispossibletoturnoutastovewhichisinallrespectsequaltotheimportedarticlelandedatanadvanceinpriceof25%.Anotheradvantagegamedthroughthisindustryisthatwemanufacturestovesmaccordancewithourownrequirements.Theforeignmanufacturerisnotawarethatthemajorityofstovesusedinthiscolonymustbedesignedforburningwood,andthat,consequently,theyshouldpossessabnormallylargefire-places;there-fore,itmapbefairlyassumedthathehasnotItisnowcloseuponthirty-fiveyearssincethefirststove-makingbusinesswasestablishedmNewZealand.Uptillthattimewewerealmostwhollydependentontheforeign-madearticle,thenumberofstovesimportedin1870anddistributedamongstapopulationof250,000being5,000.This,com-paredwith200stovesimportedlastyeartoserveapopulationof857,539,demonstratesveryclearlythatimportationshavedecreasedbyaconsiderableamount.Timehasbroughtsomenotablein-ventions,eveninsuchaprosaicdeviceasthecook-ing-stove.BenjaminFranklin,greatelectricianandengineerofthe18thcentury,inventedtheapparatusknowninAmericaformanyyearsastheFranklinstove,whichwasentirelyopeninfrontOurIndustries:No.8.S.Luke&Co.'sStove-makingBranch.356



asagainstabout200ft.permonthatthewestendwherelittletimberingwasfoundtobenecessary.Airwasdeliveredfromapowerhouseatapressureof100lbs.througha6in.pipecarriedbetweentherailsofthetracktotheoldparalleltunnel.-Atthewest-endentrancea4in.branchwastakenfromthispipeandcarriedtothewestheading,beingreducedasitadvancedto3and2inches.Themainpipewasreducedto5in.,andcarriedthroughtheoldtunneltotheeastend,whereitwasreducedto4m.andcarriedtothenewtunnelandreturnedthroughittowardsthewestheading,thusprovidinganairsupplyalwaysconvenientlyaccessiblethroughoutitsentirelength.Thesidewallswerebuiltbythedayshifts.Singlelengthsof6in.cast-irondrainpipingwereplacedat20ft.intervalshorizontallyintothefootofthewallsandconnected,byreducingelbows,to4in.cast-ironpipingcarrieduptothesolidmasonry,orconcretebacking,tothehauncheswheretheopenendsofthepipingwerecoveredwithbrokenstonetofacilitatedrainage.Thefacingofthewallswasbatteredtoalinefixedbycarefullyadjustedwoodenturnplates.Thissystemofdrainagewasfoundperfectlysatisfactorythroughoutthetunnel,exceptforashortdistancenearthewesternend,whereapersistentleakagewasrectifiedbystrippingthearch-packingandlayinginawaterproofingoftar.Thecavitywasthencarefullyrepackedwithdryrubblearoundthepermanenttimbering,andnofurthertroublewasexperienced.Afterthecompletionofthetunnelverygreatinconveniencewasoccasionedbythesmokeandfumesejectedbythepassinglocomotives.Theatmosphereattimesbecamesooverchargedwithcarbonic-acidgasastobeunbearable,andremedialactionwasabsolutelyimperative.Reliefwaseffectedbytheconstructionofaventilatingappar-atus,consistingofasheet-ironhoodabout50ft.longenclosingatrack,andhavinganinnersurfacecoincidentwiththesoffitofthetunnelarchandwalls.Theoutersurfaceconvergedfromtheouterendofthehoodtotheentranceofthetunnelsoastogiveawedgeshapedcross-section.ASturte-vantblowerwasinstalledattheextremityofthehoodoneachsideandwhichdeliveredairthroughittothetunnelentrance,whereanarrowopeningintheinnerfaceofthehoodpermittedtheblasttobeforcedinto,the-tunnelparallelwithitsaxis.Trainsnowpassthroughthetunnelinonedirectiononly,andasthegradeisupfromthisendtheyareusuallydrawnbytwolocomotivesinfrontandapusherbehind.Assoonastheleadingloco-motiveentersthetunnelthefanisstartedandthelargevolumeofairforcedintothespacebetweenthetrainandthetunnelliningdrivesthesmokeinadvanceofthelocomotive,and,therebeinganabundanceoffreshair,thedrivercankeepthecabwindowsopen.Thesecondlocomotivedoesnotworkinthetunnel,andthesmokefromthepusherneverreachesthefrontofthetram.Thetotalamountofconcreteusedwas12,000cubicyards,forwhich12,400bushelsofPortlandcementwererequired.Onanaverage2,\lbs.ofexplosivewereexpendedpercubicyard.About2000,000ft.ofpermanenttimberingwaserected.Thetunnelwasbuiltin22monthswithaforceof}oomenandanoutlayofItisaverybtrikmgexampleofwhatcanbeeffectedbywell-directedenergysupplementedbythenecessaryfundsPROGRESS.Octoberi,1906.
INTERIOROFSHOWROOMATMESSRS.LUKE'SSTOVE-MAKINGBRANCHByPrestonChambers,C.E.,AucklandBylastmailnewsreachedusofthecompletionoftheGalhtzmtunnelonthePennsylvaniaRail-way,U.S.A.ItwasdesignedtorelievethetrafficacrosstheAlleghanymountainsatanelevationof3,000ft.abovesealevel11mileswestofAltoona.Untilrecentlyalleast-boundtrafficpassedthroughtheoriginaldouble-tracktunnelknownastheoldGortageroad,builtin1851-5andwidenedforrailwayusein1898;andallwest-boundtraffictooktheAlleghanytunnelabout200yardsnorthofit.Thislattertunnel,whileunnecessarilywideforasingletrack,hasbeenfoundtoberatherdangerouslynarrowfordoublelines.Ithasahorseshoecross-sectionof24ft.wideby20ft.high,andcouldnotthereforeadvisedlybesimultan-eouslyusedforbothfreightandpassengerservice.Sincethecompletionofthenewtunneleachwest-boundtrackpassesthroughaseparatetunnelwhilebotheast-boundtrackstaketheoldGortageroad.ThenewGallitzintunnelisparallelwiththeAlleghanyone,and80ft.distantfromit.Ithasadowngradewesttoeastof1in100,andisdrivenchieflythroughrockatadepthofabout300ft.Ithasacross-sectionofij\ft.wideby20ft.highintheclearabovethetopoftherail.Thesidewallsarerubblefor9ft.withaconcreteroofarch22m.thick,withaspringingline15ft.abovethebottomofthesidewall.Safetyalcovesareplaced200ft.apartonalternatesides.Therocknegotiatedisofavariablecharacter.Atthewestendofthetunnelsandstonewasen-countered;attheeastendchieflyshale.Lime-stone,coalandslatewerealsoinevidence,withalittlefire-clay.Notroublewasexperiencedfromwater,thetunnelbeingdrivenfrombothTHEGALLITZINTUNNEL.ontheuseofcopperalone.Theseboilersareconstructedonthehorseshoeprincipleandtheyaresaidtoheatmuchmorerapidlythanthoseoftheold-fashionedshoetype.Anotherspecialtycarriedoutunderthesameroofasthestove-makmgbusinessiscastandwroughtironworkofeverydescription;thus,thevarietyofproductsextend?beyondrangesandovenworkofallkindstofencesandgatesandornamentalironworkgenerally.InconcludinganinterestingvisittoMessrs.Luke'sstove-makmgbranchtherepresentativeofProgresswasconductedthroughtheshow-roomandgeneralofficessituatedontheAllen-streetfronl.Theshowroomcontainsmanysamplesoftheproductsoftheworks,andthegeneralofficesarebothroomyandwell-lighted,twofeaturesconducingtotherapiddespatchofthefirm'sengineering,boiler-makingandbrass-foundingbusinessconductedattheTeAroFoundry.Thewholeoftheworks,bothinconnectionwiththsrangedepartmentmAllenstreetandtheTeAroFoundryinVictoriastreet,areunderthejointmanagementofMessrs.Chas.M.andJ.P.Luke,asmanagingdirectors.FITTING-SHOPATMESSRS.LUKE'SSTOVE-MAKINGBRANCHendswithoutairshafts.Theheadingswerestarted14ft.wideby9ft.high,andenlargedtothefulldimensionsinadvanceofthebenchwork.Thiswasremovedmtwolifts.Thefirstonewas7ft.high,andthesecond10ft.Thetotalexcavationforthetunnelinprogresswas21cubicyards.Theworkmtheheadingatthewestendwaseasierthanthatattheeastend.FourpneumaticIngersoll-Sergeantdrillsoperatedontwocolumns,making16holesabout10ft.deepinafullshiftof8hours.Theheadingwasthenenlargedbythreeholesoneachsidedrilledduringthenightwhilethepermanenttimberswerebeingset,andthetopbench,whichwaskeptabout50ft.behind,wasbeingperforatedwithatransverserowofsixholes.Thesewerefiredat5a.m.andalldebrisremovedby10a.m.Forcitegelatinewastheexplosiveusedthroughouttheworkings.AlldebriswasshiftedbyMarion"A"steamshovels,withtheshorteneddipperhandlesandbooms,inconjunctionwith3yd.woodenside-dumpcarsrunningona3ftgaugetrack.Atthewestend,wherethegraderosefromthehead,theballasttruckswereswitchedoutbyaLamberthauler.Attheeastendnohoistingwasrequired.Atthisendofthetunnelthematerialintheheadingwasoftensoloosethatsatisfactoryblastingwasextremelydifficult.Thechargesblewoutinsteadofbringingdowntherock,andalargeamountofextratimberinghadtoberesortedtointhewayofintermediateverticalsandsidepostsforthesupportofthearchingAlthoughthebenchworkwasrenderedeasierthegeneralprogressatthisendaveragedonly80ttpeimonth357



1LandlordandTenant.AnnexationtotheFreehold.IntentiontomakehousepartofLand.—Mr.Smithwasthetransfereeofalease,grantedbyMr.Reidspredecessorintitle,whichcontainedacovenantbythelesseetoerectonthelandabuildingworthWhenMr.Smithbecametransfenee,thelesseehadalreadyerectedonthelandasmallwoodenbuildingaffixedtothesoil.TothisMr.Smithattachedawoodendwell-inghouse,andonanotherpartofthelandheerectedanotherwoodendwellinghouse.Bothrestedbytheirownweightonlyonbrickpiers.Toeachbuildingwoodenstepsnailedtotheverandahwereattached,andthebottomtreadofeachrestedonapieceoftimberontheground.ItisthepracticeinQueenslandtobuildhousesuponpiersorpileswithironplatestobreakthecon-tinuitybetweenthebuildingandtheground,andnottoattachthebuildingsbyspikesornailstothepiers,inordertopreventthewhiteantsgettingtothebuilding.Mr.ReidsuedMr.Smithforaninjunctiontorestrainhimfromremovingthebuildingsattheendofthetenancy.HeldbytheHighCourtofAustraliathatthetruetestindeterminingwhetherachattelhaslostitscharacterofchattel,andbecomepartofthefree-hold,istoenquirewhatistheobjectandpurposeofitsbeingattachedtothefreeholdthatifsuchobjectandpurposeisnottheenjoymentofthechattelitself,butthebetterenjoymentofthefreehold,itmust,betakentohavebecomepartofthefreehold,andthat,havingregardtotheintentionofthepartiesasmanifestedbythedegreeandobjectoftheannexation,thebuildingsmquestionhadbecomepartofthefreehold,althoughnotfastenedtothesoil,andthattheinjunctionshouldbegranted.Reidv.Smith.3CommonwealthL.R.657..Landlordv.lenant.JLessorsCovenanttoRepair.—Mrs.TorrenswastheassigneeoftheleaseofthreefloorsofahousenearPiccadillyCir-cus,whichcontainedacovenantbythelessor,Mrs.Walker,to"keeptheoutsideolthepremisesmgoodandsubstantialrepair."Thehouse,whichwasabout200yearsold,wasabsolutelywornout,andwhentheadjoininghouseswerepulleddownforrebuildingpurposes,theLondonCountyCouncilservednoticeonthepremisesthatthehousewasmadangerouscondition,andthatcertainwallsmustbetakendownsofarastheyweredecayingandoutofform.Mrs.TorrensimmediatelynotifiedMrs.Walker'ssolicitor,andinamonthhadtogivenoticetotheguestsinthehoteltoleave.Nothingwasdonebyeitherlessororlessee,andafteranorderhadbeenmadeorderingtheownertodotheworksandnotcompliedwith,theCountyCouncilpulleddownthewallsandleftthehouseuninhabitableMrs.TorrensthensuedMrs.Walkerforanin-junctiontorestrainherfromkeepingtheoutsidewallsofthepremisesoutofrepairandtordamages.HeldbyWarnngton,J.,thatthelessor'scove-nantwasacovenanttorepaironnotice,andnototherwise,thattherecouldthereforebenobreachofcovenantuntilthenoticeoftheLC.Catallevents,andthatafterthatdatetherewasnobreachofcovenantbecause"thehousehadbyitsowninherentnaturefallenintotheconditioninwhichitwasthenfoundtobe;repairswereoutofthequestion,andnothingcouldbedonebuttorebuildthefrontwallandthegreaterpartofthebackwall,todowhichwasnotwithintheles-sor'scovenant"TorrensvWalker.75LJ.Ch.645.Landlordv.Tenant.CovenanttoPayOutgoings.PavingExpenses.—Mr.GreavesleasedpremisesinSheffieldtoWhitmarshWatson&Co.for21years,thelattercovenantingtopay"allrates,taxesandoutgoings,nowpayableorheie-aftertobecomepayableinrespectofthedemisedpremises"DuringthetermtheSheffieldCorpor-ationdidpavingworkinfrontofthepremisesMr.Greaveshadtopayashisproportionoftheexpenses,andsuedtheCompanytorecoverthisamountasan"outgoing"withinitscovenant.HeldthatthepavingexpenseswereoutgoingspayableinrespectofthepiemisesandmustbepaidbytheCompany.Greavesv.WhitmarshWatson&>Co,75L.J.K.B.633.RECENTDECISIONSContributedbyH.F.YonHaast,M.A.,LL.B...Legal..CompanyVotingPapers—IhearticlesofassociationoftheLeRoiMiningCompanypro-videdthatvotesmightbegiveneitherpersonallyorbyproxy,andthatifapollweredemandeditshouldbetakenmsuchmannerasthechairmanofthemeetingshoulddirectApollbeingde-manded,thechairmandirectedthepolltobetakenbymeansotvotingpapers.HeldbyJoyceJ,thattakingthepollbyvotingpaperswasunauthor-isedandinvalidMcMillanvLeRoiMiningCoXIIIReportsofBankruptcyandCompanyCases65.Bankruptcy.PreferentialPaymentCom-mission—Amongtheclaimsentitledtopreferentialpaymentmbankruptcyarethewagesorsalaryofanyclerkorservantinrespectofsemcesten-deredtothebankruptduringthetourmonthsimmediatelyprecedingthedateofthebankruptcypetitionMrGoodwinwasemployedb\Mr.Kleinasacommercialtravelleratasalarjol£2perweekandacommissionbywayofsalaryof34peicentuponallbusinesstransactedbyhim.WhenMr.KleinbecamebankruptMrGoodwinhadreceivedhis£2perweekbutaboutwasduetohimtorcommissionHeldbyBigham,J.,thatthecommissionwaspartofhis"salary"andwasentitledtopriontyInreKlein.22TimesLR.664employment.ThedirectorsoftheCompanyconsultedhimandheadvisedthemabouttheinsuranceofthetannerybuildings.WithouttheirknowledgeheacceptedthepositionofcashagenttotheAllianceInsuranceCo.withwhichheinsuredthetanneiybuildings,andfromwhichhereceivedcommissionsinrespectofsuchinsur-ances.TheCompanygavehimthreemonths'noticeonly.Hesueditforsixmonths'salary.HeldbyKennedy,J,that,althoughMr.Swalehadnotactivelyconcealedhisinsuranceagencyandhadapparentlynotshowntheslightestbias,yetthathissecretreceiptandretentionofthecommissionsfromtheinsurancecompanywasmisconductwhichconstitutedagroundforimme-diatedismissalwithoutnotice.Swalev.IpswichTanneryLimited.XI.ReportsofCommercialCases88.Employer'sLiability.DefectinConditionofWays—Section2of"TheEmployersLiabilityAct,1882,"enablesaworkmaninjuredbyreasonofanydefect111theconditionoftheways,works,machineryorplantconnectedwithorusedinthebusinessoftheemployertoclaimcompensationfromtheemployer,asthoughhehadnotbeenaworkman.Inotherwordsitexcludesthedefenceofcommonemploymentinsuchcases.Mr.MetcalfwasatoolcarrierintheemploymentoftheGreatBoulderProprietaryGoldMines,Limited,anditwashisdutytodescendtheshaft,about2,000feetdeep,atcertaintimesandvisiteverylevelOwingtothenegligenceofthe"platman"inomittingtoraisecertain"chairs"orframesattachedtooppositesidesoftheshaftsbyhinges,thecageatthe1,100feetlevelcameviolentlyuponthese"chairs"andtheplaintiffsustainedseriousinjuries,inlespectofwhichhesuedtheCompanyHeldbytheHighCourtofAustraliathattheterm"defectintheconditionoftheways"meansadefectinoriginalconstruction01subse-quentcondition,renderingtheapplianceunfitforthepurposetowhichitisappliedwhenusedwithreasonablecaieandcaution,anddoesnotapplytothenegligentworkingbyafellow-servantofanapplianceinitselfwithoutdefect.Metcalfv.TheGreatBonlderProprietaryGoldMines,Limited.3CommonwealthL.R.543.S\leofMilk.Adulteration.WrittenWarranty—MrStevens,amilkdealer,boughthismilkfromMrMottunderacontractforfixedperiodicaldeliveriesofmilk,and,beingacautiousman,beforethedeliveryofanymilkobtainedfromMrMottthefollowingwarranty"IguaranteethatthemilksuppliedbymetoMr.Stevensisperfectlypureandwithallitscreamasthecowgivesit.FrancisMott."Fourmonthslater,however,MrStevenswasprosecutedforhavingsoldnewmilknotofthenature,substanceandqualitydemanded,inasmuchasitcontained16percent,ofaddedwater.HeprovedthathehadsoldthemilkinthesamestateaswhenhepurchaseditfromMr.MottandproducedMr.Mott'swarranty,relyingonthesectionoftheEnglishstatutefiomwhichsection9of"TheAdulterationPreventionActsAmendmentAct,1895"istaken.Held,however,byLordAlver-stone,C.J.,andDarling,J,(Ridley,J.,dissenting)thattheremustbeawrittenconnectionbetweenthewarrantyandtheparticularconsignment11question,andthat,111theabsenceofevidencetoshowsuchconnectionMr.Stevenscouldnotrelyuponthewarranty.Mr.StevensshouldhaveseenthatMrMottaffixedtoeachcanotmilkalabelinsomesuchformasthis"Thismilkissuppliedbymeundeianagreement,datedthedayofandIwarrantthesametobepureandunadulteratednewmilkwithallitscreamWattsvStevens22TimesLR622PROGRESS.Octoberi,1906
MasterandServantSecretCommission.DismissalWithoutNotice.Mr.SwaleagreedtobecomemanageroftheIpswichTannery,Limited,forfiveyearsTheagreementpiovidedthatheshouldgivehiswholetimeandattentiontothebusinessandthatheshouldbeentitledtosix7monthsnoticeofthedeterminationofhis
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Octoberi,1906,PROGRESS.363GENERALELECTRICCO.,Md]SE==BritishThomson-HoustonCo.,Rugby,England.=I[EdisonLamps.]§n/RR1-ôn^t-heGenuineEdisonLamp.Itsqualityi^^^3/'/^^XT^C^>1Sckest>I*:su&efulhfethelongest;itscostiHH^^l^///A1'essthanothersintheend;anditisthemostjEP^BI^MjAi>extensivelyusedLampintheworld....^LIJW^R.IIi'.Th.c,c,ed+is^,,L1tMp1skaipresentsuppiied\\I//1exclusivelytothefollowingbodies.—V,t>^.\\'Vt''MelbourneCityCouncilSydneyTramways,>\u25a0,""^wVV\I/LauncestonCityCouncilBrisbaneTramwaysA',^O\'**^'^^kv\'\/WellingtonMunicipalCouncilPerthTramwayss^'tf**''*/*',V|,*-%v^^^&v^\\''Ch.ch.MunicipalCouncilKalgoorheTramwaysiii<ihrf'^M>ttitoWV»'l:^.lsX£S!Lwai,\\,/andnumerouselectricalsupplybodies.\|||Thetotalsuppliedtotheabovecustomersduring\it13^*^*kelasttwelvemonthsis200,000.Totaloutputof!UiflMfiiFfactory,26,000,000.I*-Exhaustivetestsonvariousmakesofmean-\BBEfli^Hdescentlampshavebeenmadebymostofthe\Hl!''91abovecustomerstodeterminetheirefficiency,\JE^L^aStfeconomy,life,andcandlepower,and,withoutex-\u25a0*\u25a0«*\u25a0m™ception,theEdisonLamp,manufacturedbytheGENERALELECTRICCO.ofU.S.A.,Hi:hasbeengivenfirstplace.__T__.AT_.„„._.THEEDISONLAMP.S*THEMERIDIANLAMP.OleREPRESEMTAT.VES7»gTRAiiamGENERALELECTRICCOMPANY,NEWZEALAND—Evan'sBuildings,LambtonQuay,Wellington.MELBOURNE—EquitableBuildings—SYDNEY.FOURTEENYEARS'EXPERIENCEinREPAIRINGDELICATEINSTRUMENTSofalldescriptions.65WillisStreet===WELLINGTON.©©©ScientificInstrumentRepairer.H.H.e©OTE,¥«\u25ba<,I\u25a0RefrigeratorOil.«\u25batw9.lSllll9.nuGr>separatorOil.XY.CylinderOil.«>I[Hose,Belting,Packing,-»4'4'and]1<«Engineers'Requisitesofallkinds.«»::UNITEDASBESTOSAGENCY.Ltd.::JIWELLINGTON.„MM.„.„CHRISTCHURCHI[+Auckland..A-c-°ROLL3GeneralManager.DUNED|N\u0084"ELLIOTT"AddressingMachine.2,000ADDRESSESANHOUR.WRITETOTHESOLENEWZEALANDAGENTJAMESW.JACK,BANKCHAMBERS...WELLINGTON.EVERYBusinessHouseshouldcommunicatewithmeforparticularsaboutthismar-vellousmachine.ItisTIMESAVING,LABOURSAVING,ANDERRORSAVINGinoperation.Aswingofthefootprints5linesofmatter,of24spaceseach,onSheetsorEnvelopes—largeorsmall—thickorthin—roughorsmooth—flatorfolded.Saveyourskilledlabourforvaluableandimportantworkbyconcentratingyourofficeaddressing.Usethelargest,cleanest,mostregularandlegibleimpressionofthisrapid-printingpress.



PROGRESS.Octoberi,1906.364ARGYLLUNIONSTEAMSHIPCOMPANYOFNEWZEALAND,LTD."Iamabsolutelypreparedtosaythatthereisnoserviceintheworldthatcan,inanymeasure,comparewiththeNewZealandcoastalorintercolonialservice."—Mr.FrankT.Bullen.MAGNIFICENTFLEETOF55STEAMERS.ENGAGEDININTERCOLONIALSERVICESbetween-NewZealandandTasmania\u0084\u0084VictoriaNewSouthWalesSOUTHSEAISLANDSSERVICES(every28days)between-NewZealandandSuvaandLevuka(Fiji)\u0084\u0084FriendlyIslandsSamoa,FijiandSydneyRarotonga(CookIslands)andPapeete(SocietyIslands)SydneytoandfromFiji,Samoa,FriendlyIslandsandAucklandCOASTALSERVICES—AlmostDailybetweentheprincipalNewZealandports;alsoregularandfrequentservicesbetweenportsonTasmanianCoast.SPECIALSUMMERCRUISESinJanuaryeachYearTotheWorld-FamedWESTCOASTSOUNDSofNewZealand,acknow-ledgedbytravellerstosurpasseventheFjordsofNorwayintheirbeautifulgrandeur.THEOARforReliability.=====BRITISHTHROUGHOUT.=WinnerofGlasgowtoLondonReliability.FtillMarksObtained.~;,~l___.>^PalmerstonN.R.Martin,ManufacturerofStainedGlassandLeadedLights.&&•*"y^^lMMHighestExhibition\^^.^WjJ]AwardsraNffiZjHAuckland&Wellington,Exhibitions.m"—-—****—-DESIGNSSUBMITTED.B\£5J'"'"""""*WRITEFORINFORMATION.R.MARTIN,17MannersStreet,Telephone144.WELLINGTON.
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