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MANUFACTURED BY ANDERSONS LIMITED.

With Prof.Scott'sPatentCarburttttrandGovtrnor.Stationary,MarimandPortable.SINGLECYLINDER,58.H.P.,whichcanbeworkedeconomicallyoverarangefrom2to6b.h.p.DOUBLECYLINDER,108.H.P.,whichcanbeworkedeconomicallyoverarangefrom4to12b.h.p.Requireslubricatingonceinabouteverythreemonths.WithScott'sCarburetterandGovernortheseEnginesareunderperfectcontrol—asavinginpetrolconsumptionisobtained,andinunskilledhandsnofuelcanbewasted,norcantherebeanyfailurefrominattentiontooiling.AndersonsLimited,CANTERBURYFOUNDRY,ENGINEERS&CONTRACTORSCHRISTCHURCH&LYTTELTON.\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\u2666|yyauntSoundCastings:<>castings<>4*lthatareSmooth,Tough,andFreefromAirHoles!ikThesearetheEssentialQualitiesofourCastings,bothN*LightandHeavy.JIYOURENQUIRIESSOIvICITED.IR.Buchanan&Sons,XfIRON&BRASSFOUNDERS,JSt.HsaphStreet,christchurch.<>\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\u2666Wm.HALL,ManufacturerofENGINEERANDColonialOilEnginem»vvt*«xri»¥^I*»*T»insizesof3and6h.p.MILLWRIGHT.GASANDOILENGINEWORKASPECIALITY.ADDRESS:26SelwynRoad,Sydenham,CHRISTOHUROH.nJMpNSyVOfMaterialareEssentialifflll1MmMsiWEaimattllisinourManufactures-andy°uaiIlISwffftmayfinditinthegoodswemake,viz.:—:—-^-^pJJHL^n^IEngineers'andPlumbers'BrassworkJJmS^KjSmPBrewtrs'andCreameryVatsWmr^^^^S^mCopperCylindersandWashingBoilersSamuelDanks&°Son,BrassfoundersandCoppersmiths,ioBrandonStreet,'Wellii\gtoi\.TelephoneNo.76.P.O.Box657.R.P.M.MANNING,A.M.I.Mech.E.{LateofEngineeringStaff,ColonialSugarRefiningCo.,Ltd.,Sydney)CONSULTINGENGINEER&CONTRACTOR.PlansandEstimatesprepared,andquotationsgivenforthesup-plyanderectionofMachineryandPlantforallpurposes.INDENTSexecutedatmoderateratesandonfavourableterms.AGENCIES:SuctionGasProducerPlants;Gas,OilandSteamEngines;Electrical,Hydraulic,PneumaticandMillingMachinery;MachineTools;Steam,Petrol,andParaffinMotors;Vans,Wagons,andVehiclesforPublicService,&c.;"Dey"TimeRegisters;PetroleumIncandescentLighting.151CASHELSTREET--CHRISTCHURCH.1ANDREWS&BEAYEN,UdT]ICANTERBURY../>!-•m.i-i-machineworkswUiristchurch.ConfinetheirattentiontoafewlinesofMachinesinorderthattheyshallbeMostPerfect,Up-to-DateandReliable.COCHAFFCUTTERS,allsizesforallpurposes.|SSEEDCLEANERS,forallseeds,forMerchants121andFarmers.IOSGRAINCRUSHERSandGRINDERS.POTATODIGGERS.§KEROSENEOILENGINES.FullparticularspostedtothosewhorequireinformationIIaboutanyofthesemachines.||BeforeplacingyourOrderforaMotorCarenquireabouttheDennisPatentWormDrive,.^.\u25a0°-™'<*dTWOYEARS-TheMostSilentCarSoleAgentsforNewZealand:THERANGERMOXORCO.,45VICTORIASTREET,CHRISTCHURCH.NEWZEALANbFORTL/INDCEHENTQ2.HighestGradePortlandCement.V^\liLIAI>t^VandHydraulicLimeJ^/S^r>SuppliedtoPublicWorksDept.,/V̂\ElectricTramways,WaiiiiGold#LKB•\Mine,HarbourBoard,Ferro-Con-/gtfßßaQtfWfcscreteCo.,&c,&c.|QsfadifeSfl?SendforTestimonials.\^SiOLIAskfor"Crown"Brand.\^gT^rS?—^C?/AucklandOffice—vS»Vx76VICTORIAARCADE.\S?/»e»llCY^V^STELEPHONE882.MV»\\^^Wei^t^ingtonAgents—H.R.Cooke,Messrs.Riley&Holmes.Manager.



PROGRESS.Augusti,1907354WriteforaListofPurchasers,manyofwhomhavegivenRepeatOrdersforthisPopularMakeofEngine.TheNumberofSatisfiedPurchasersinthisColonyhasGrownTooLargeforPublicationinthisSpaceTANGYESLTD.SUCTIONGASENGINESANDPUNTS.40-h.p.PlantsrunninginNewZealandon21SacksofGasCokeperDay.UptoDecember,1906,hadover30,000H.P.atWorkoronOrderinWhythe"MOTOSACOCHE"hasrevolutionisedMotorCycling:1Itsentireabsenceofvibration.2.TotalweightofMotorCycleonly6olbs.3.Almostentireabsenceofnoise.4Absoluteefficiencyonhillsorflat.5!Simplicityofmechanismandeaseofcontrol.Diagrams,fte.,fromSoleWholisaleDistributors:CYCLEANDMOTORSUPPLIESLtd.,«crsSTI4?th,FARISHSTREET,..WELLINGTON.ForSalebyallCycleandMotoragentsinNewZealand."LaMotosacoche"TheMarvellousMotorAttachmentforBicycles.BootK,Macdonald&Co.,Limited,SOLEAGENTS,OKristcKttrcK,Tima-rt*axvdHa-stings.THECHEMICALFIREENGINEisanestablishedfact.Introducedinthefirstplaceasasortof"firstaid/toholdafireincheckwhilethewaterwasbeingbroughtintoaction,itsusehasdevelopeduntilfullyhalftheoutbreaks,incitieswhereitisavailable,areabsolutelycon-trolledbytheChemical.HeieisahandyChemicalforsmalltowns,villages,factories,isolatedcountryhouses,etc.TwomencanhandleiteasilyItisreadyforworkontheinstant.In5secondsitisthrowingajet40to50ft.fromthenozzleEachgallonoftheChemicalfluidisworth50gallonsofwater.Nofirecanliveunderit.Noskillrequiredtooperateit.Itgeneratesitsownpressurewithoutburninganycoalorgastoheatitup.Achargeofchemicalscostsabout5/-andmaysavethousandsofpounds.Wehavetheminstockforimmediatedelivery.THE"N©TT"ChemicalFireEngine.TBLefHONE118.TAYLOR&OAKLEY,WORKS.SHOWROOMSANDWAREHOUSE:2342TUAMSTREET.10S*105COLOMBOSTREET,CHRtSTCHURCSOLEAGENTSINNEWZEALAND:AUCKLAND,WELLINGTON,CHRISTCHORCHandDUNEOIN.JOHNCHAMBERS&SON,LTD.,THEEMPORIUMFORBATHS111f-\i'Tx"?oys<^'?.•*•'~,-i;:T..'-J~-;\^^f£sh-*~%&^Westockthe~3pJ^.<"\~\immi~<"'"""•""""T'fe^L•\u25a0world'sbestand



Augusti,1907.PROGRESS.355BALDWIN&RAYWARD,BranchOffices:AUCKLAND,CHRISTCHURCH,DUNEDIN,INVERCARGILL,ftc.HandbookonPatents,TradeMarks,etc.,sentfreeonapplicationAPATENTgivesyouanexclusiverighttoyourinventionforatermoffourteenyears.Youcansell,lease,mortgageit,assignportionsofit,andgrantlicensestomanufactureunderit.ThevalueofasuccessfulPatentisinnodegreecommensuratewiththealmostnominalcostofobtainingit.InordertoobtainapatentitisnecessarytoemployaPatentAttorneytopreparethespecificationsanddrawupclaims.Thisisaspecialbranchoftheleeralprofessionwhichcanonlybeconductedsuccessfullybyexperts.Fornearlytwentyyears,wehaveactedasPatentAttorneysforthousandsofclientsinallpartsoftheworld.OurvastexperienceenablesustoprepareandprosecutePatentCasesandTradeMarks,ataminimumofexpense.Weshallbehappytoconsultwithyouinperson,orbyletter,astotheprobablepatent-abilityofyourinvention.PATENTSTheWealtHofNationsTintedScaleDrawingsSupplied,onApplication,withSizes.HoldersoftheonlyawardforLeadlightsattheNewZealandInternationalExhibition.FIVEGOLDMEDALS,BRADLEYBr©s.VictoriaSquare,252ColomboStreet=eHRISTeHCReH.andArtisticLeadlights.ForStainedGlassWindowsBradleyBros.gggggg^fPATENTAGENTSHE*P°fFICE71LambtonQuay,WellingtonIB]IKSitW'4^HiEI1SANDANDGRAVEL15GOLD1whenmadeintoBlocksofStoneforbuildingconstructionasseenS|sTheMachineryiseasytooperate,yetcapableolturningouta3J«tvarietyofdesigns,shapesandsizes.Themachineisseenbelow«cacdSjvithaStandardsblockjustmade,andreadyto^becarriedaway.5?Youcannowbecomevcurownstone-makerbybuyingaplant«c|ijforthesmallsumof£3s.igs%\PROMPTATTENTIONGIVENTOORDERSADDRESSEDHThePatentStoneCompany,gj§jBox355,Wellington,N.Z.Holmes&Allen,"•'""'•BrandonStreet,WELLINGTON.:SOLEAGENTSFORTHESEMOTORCARSANDACCESSORIES.



Augustr,1907,PROGRESS.356EdisonLamps.THEEDISONLAMP.2.5WattsptrC.P.Ordinaryincandescentlamp,3.75to4.5Wattsperc.p.THEMERIDIANLAMP.BritishThomson-HoustonCo.,Rugby,England.HARTMANN'SANTI-CORROSIVEPAINT"REDHAND"BRAND.AHigh-class,Elastic,EnamelPaint.Doesnotcrackorpeeloff,hasgreatcoveringpower,anditslastingqualitieswilloutliveseveralcoatsofordinarypaint.Highlyrecommendedforitsprotectivequalitiestobuildings,ironwork,outsideandinsidework,andforallpurposeswhereafirst-classpaintisrequired.LACVELVA.AHigh-classJapanEnamelPaint,ofexceptional'quality,fordecorativework.Possessesdurabilityoffinish.Canbetonedtosuitanycolour.HARTMANN'SANTIFOULINGCOMPOSITION.Forships'bottoms.ASSuppliedtOH.M.Warships,andtheprincipalshippingcompaniesoftheworld.agents:FRANKGRAHAM&SON,200HerefordStreetCHRISTCHURCH.Douglas-WallaceSt.,Wellington.JOHNMOFFATPremierEngineeringWorks,METALFOUNDERS.Contractorsf0r....GasPlants.High-PressureWaterPlants.*x*BrickandTileMachinery.Hoisting,Haulage,andDrivingPlants,yDrainage,Sewerage,andMunicipalRequisites.Butchers'Machinery.LUCASBROS.&CO.,Ltd.,CHRISTCHURCH,N.Z.LIGHT------ECONOMICALDURABLE----ARTISTIC==ForFactories,Workshops,Warehouses,Churches,Hotels,Shops,PlacesofAmusement,HouseholdUse.Anycapacityfrom3to50gal.LargeSizessetonwheels;verysuitableforBoroughCouncils,Factories,etc.,especiallythoseoutsidefirebrigaderadius.MANUFACTUREDBYJAMESMERCER,Coppersmith,etc.282TUAMSTREET====CHRISTCHURCH.Builders,SpeculatorsandShopkeeptrsshouldwritsforProspectusto—TheseShopwindowframesareadaptedforplateorotherglass,andanysizepaneisheldsecurelybyasimplecon-trivancewithouttheaidofputty.UsedinKennedy'sBuildings,Hannah'sBuildings,andtheEconomic,Wellington;andEveritt's,andalsoBuxton'sBuildings,Nelson;andtobeseeninPalmerstonNorthandMasterton.WATSON'SPATENTSHOPWINDOWFRAMESPortableChemicalcheapestandbest..^____^_i__-NOBREAKINGOFBOTTLE.Fl>PFYHntflii<dier<snoneedforturningupsidedownrueCAiiuguiMicis.actsatoncebyturningkey.NEWZEALAND—Harcourt'sBuildings,LambtonQuay,Wellington.OlerepresentativesAUSTRALIANGENERALELECTRICCOMPANY,MELBOURNE—EquitableBuildings—SYDNEY.5GENERALELECTRICCO.,BUYonlytheGenuineEdisonLamp.Itsqualityisthebest;itssefullifethelongest;itscostlessthanothersintheend;anditisthemostextensivelyusedLampintheworld.TheEdisonLampisatpresentsuppliedexclusivelytothefollowingbodies:—:—MelbourneCityCouncilSydneyTramwaysLauncestonCityCouncilBrisbaneTramwaysWellingtonMunicipalCouncilPerthTramwaysCh.ch.MunicipalCouncilKalgoorlieTramwaysandnumerouselectricalsupplybodies.Thetotalsuppliedtotheabovecustomersduringthelasttwelvemonthsis200,000.Totaloutputoffactory,26,000,000peryear.Exhaustivetestsonvariousmakesofincan-descentlampshavebeenmadebymostoftheabovecustomerstodeterminetheirefficiency,economy,life,aricandlepower,and,withoutex-ception,theEDisorLamp,manufacturedbytheGENERALELECTRICCO.ofU.S.A.,hasbeengivenfirstplace.



PROGRESS.Augusti,1907.357F.B.HUGHES,NewCoronationStudio.2VICTORIASQUARE,CHRISTCHURCH.SpecialistinRacing,Trotting,andPrizeStock,alsoinFlashlightPhotography.AMotoralwaysreadyforCountryEngagements.JORDANPatentHOTWATERBOILER.»».203GloucesterSt.,-w.f?^-"-"^Christchurch,N.Z..i^J^jSsMMr.Jordan,Nov.2,1906.I"1%DearSir,—InanswertoIIIyourenquiryastotheIiefficiencyofyourPatentiTubularBoilerasaheaterr^t—»,„t?*oradomestichot-waterservice,webegtostatethatwehavegivenitathoroughtrial,andaresatisfiedthatforeconomyoffuelandrapidityofheatingthereisnothinginusetoequalit.Yoursfaithfully,Collins&Harman.sclent.HAMMON&BLACKMORE,80LowerHighStreet,CHRISTCHURCH.PLUMBERS.Telephone1819.SOUTHWORTH&PETERS,ShopandOfficeFitters.MANUFACTURERSOFAIR-TIGHTANDDUST-PROOFSHOWCASES.159SalisburyStreet,writeusforCHRISTCHURCH.FreeEst™«t<*-ii™™"—"'———T—™—T|FinelyGround.A„_._._WILSON'SNoWaste.BRAND.HYDRAULICLIMETheBestBuildingLime•SetsinWetorDryPositionsMark'manufacturedbyIAuckland.|WILSON'SPORTLANDCEMENTCO.,LiMmMM^aHMMMMjAgetltSW"^^_LIMITED.established1878.everyCentre.Auckland.HENRICKS'MAGNETOFiresyourGasorGasolineEnginewithouttheaidofBatteries.ItisbetterandmoredurablethananyDynamo.ItsGovernorregulatesthespeedregardlessofspeedofFlyWheel.ItsGovernoradjuststoimperfectFlyWheels,ItsGovernorinsuresaconstantanduniformSpark.ThesparkdoesnotburnthecontactsoftheEngine.AllstrainsareremovedfromthebearingsoftheMagneto.FULLYGUARANTEED.AGENTSWANTED.HENRICKSNOVELTYCO.,128S.CAPITALAVENUEINDIANAPOLIS,IND.,U.S.A.E.W.MILLS&c©.LIMITED,MACHINERYMERCHANTS,WELLINGTON.LARGESTOCKSCARRIEDANDINDENTSEXECUTED.Grice'sGasEngines,PetterOilEngines,AtlasSteamEngines,Robey'sPortableEngines,SuctionGasProducers,PlaningandMouldingMachines.WOOD-WORKINGMACHINERYOFEVERYDESCRIPTIONBandSawMachines,SashPulleyMortisers,L-athesallkinds,coachbuilders'wood-workingmachinery.Wood-workingMachinerybyHaigh&Co.,Kirchner&Co.,AmericanWood-workingMachineryCo.Wood&SteelSplitPulleys,Bearings,Shaftings,Belting,T.&W.Smith'scelebratedFlexibleSteelWireRopes,specialforI^ogHauling,Winch,CraneandShipWork.InspectionInvited.E,W,MILLS&CO.,Ltd.,WELLINGTON."PETTER"OILENGINETheSimplest,Safest,andMostEconomicalOilEngineforDriving,ElectricLighting,Sawing,Farm,BrickmakingandDairyMachinery,Pumps,etc.PortableOilEngines,CombinedEnginesandPumps,etc.L.C.KNIGHT&CO.,ElectricalEngineers,CHRISTCHURCH,



Augusti,1907.PROGRESS.358ENGINEERS'TOOLS.-a.HHiaßßteiWHKh^Manyoftheselinescancsent(lu^ewe^bypost,andweinvitecorrespondencefromallpartsofthecolony.HereisaListsuggestiveofourStocks.ItisnotaFullList:StocksandDiesInsideandOutsideCalipersScrewPlatesSpringDividersChucksCaliperGaugesToolHoldersDepthGaugesSpeedIndicatorsSurfaceGaugesTrySquaresScratchGaugesDoubleSquaresFeelerGaugesCaliperSquaresThreadGaugesCombinationSquaresWireGaugesLevelsBevelsMorseandClevelandDrillsPlumbBobsCuttingandotherPliers&c.&cEDWARDREEGE&SONS,ColomboStreetsj*j*GHRISTGHURGH.-isrVJT-LiVyJDlliCreamSeparatorI.INK-BI.ADKSYSTEM.EASYTOOLEAN.~~-~"TESTIMONIALSFROMALLPARTSPROVEIT.SendforfullparticularstotheSoleNewZealandAgents:A.&T.BURT,Limited.COURTENAYPLACEWELLINGTON.PRICESONAPPLICATION.TjlffjlREADY...rLfi1ROOFINGf£:IVMU\u25a0\u25a0\u25a0^^\u25a0\u25a0iRoofsTHEPARAFFINEPAINTCOY.,SanFrancisco.SamplesandPricesfromestablished1884.JIURNStCOLTDAucklandE-REECE&SONS>CHRISTCHURCH.uSuiT»u.rtnl.'*ucklanß-PRIESTIHOLDGATE,S.Cantarbury.H.WILLIAMS*SONS,Napiar.G.L.DENNISTON,Dunadin.JAMESW.JACK,Wallin|ton.THOMSON,BRIDGERftCO.,Invarcargill.1
SPLEYELISHORTBIJOUGRAND.APerfectPiano,speciallyj^^KKOFrmanufacturedforsmallrooms,inRosewood,_^^^^K^t^K/^^Blackwood,andSolidft^Sm^^^^n^^^^^^Mahogany.\u25a0j^^^^aS^^^^^B^^^^^BEnquiriesInvited.EASYTIMEPAYMENTS9W*"j^""~~"TJvnarfTelephone1987.WELLINGTONPIANOCO.,LIMITED.169LAMBTONQUAY.*WELLINGTON.Tensitg^n\OUftDUftiVTlT1Itothe<l\/\niVf.1jnvrllll-JIITherapidincreaseinihenumberofBusinessGraphophOllCSamongIthebusinessandprofessionalhousesthroughoutthecountryshowthrthoroughIappreciationofthisvaluablesystemICOLUMBIAPHONOGRAPHCO..Genl,255ClarenceSt.,sydney,nswUri«lTiltiniMichmrM.nuUclurminiheWor'JCrMlor.ofihrT.lkmiM.chinelnHu«rvOwnrr--I<h,FiinW«m/nulP,lrw"C.r."dI'rucP«»1900DoubleGrandPrizrStLou»1004THEONLYAWARDFORBUSINESSTALKINCMACHINESATSTLOUIS1004BBJBJBBBBBBJJBjaBBaBJBBBBBBJICUTOUTTHISCOUPONBBBBBBBBHHBaajBBaBBBBBBIKindlymailmefRCCcompleteinJormationroncernmgthrBuMnMtGraphophoneNAME-—---—ADDRLSS--__-_.„_.



ProgressWithwhichisIncorporatedt&beScientificIRewZtealanoer.PublishedMonthlybyBaldwin&Rayward,PatentAttorneys,71LambtonQuay,Wellington,N.Z.ProgresswillbemailedregularlyeverymonthtoanyaddressinthecolonyonprepaymentoftheAnnualSubscription—6/6perannumposted,orinadvance,5/-ToAustraliaorUnitedKingdom,5/6inadvance.Allcommunicationstobeaddressed:"TheEditor,Progress,jiLambtonQuay,Wellington."Tele-phone1389.Incaseofchangeinaddress,orirregularityofthispapers'sdelivery,subscribersshouldsendimmediatenotice.regardthissumasrepresentingtheofficialestimateofsomethingnotlikelytorecur;inotherwords,asthenetgainaccruingtotherailwaysystemfromtheExhibitiontraffic.Ifwearewrong,thenthatgainmustbealargersliceoftheincrementof£275,000shownbythefiguresoftheExhibitionyearoveritspredecessor.Toavoidthepossibilityofcontroversywewilltaketheminimum,relyingontheofficialestimate,attheabove£75,000.NowastheCustomsRevenueisusuallyaffectedbythesameeventsandinthewayastheRailwayrevenuewemaycon-fidentlyputdownanother£75,000forthespecialExhibitioncontributionfromtheCustomstotherevenue.Assuminganother£10,000astheExhibitioncontributionfromothersourcesofrevenuetotheConsolidatedFund,wegetastheExhibitioncontributionatotalofexceptionalgeneralrevenueof£160,000.IfthedebitbalanceoftheExhibitionseparateaccountbesubtracted,thereisleftarealnetprofitontheEx-hibitionaccount—usingthatwordinitsbroadestsense—of£100,000.Itisafairrewardfortheenterprisewhichwhilein-formingtheouterworldofthepositionandresourcesofthiscountry,assembledforitspeopleacollectionofthewisdomandachieve-mentsoftheworld,forthestudyofexperts,enablingthemtomakecomparisonsanddeductionsandtodevelopplansforfutureimprovementsandprogress.publicminddividedbetweentwoopinions—thatoftheexpertswhospeakwiththepro-fessionalaccuracywithoutwhichtheymustneverappearinpublicprint,andtheopinionofthelaymenwhoarepermittedtoindulgeinthosehopeswhichtotheprofessionalmanarepublicly"tapu"Thelaymenhaveconfidenceapparentlythatthereisnothinginthewayoftheproject.Theformergiveitastheiropinionthatsuccessfulasthe20,-000tonsteamersmaybeontheAtlanticsec-tionoftheseavoyage,nothingsmallerthanatonnageof30,000willdothevoyageonthePacificsectioninthetimerequiredforsecu-ringa2Odaysservice.Assumingthistobe*'bedrock,"thereishereareasonfornotgivinguptheideaofafastservice,butforacceptingthefastestthatthepresentstateofengineeringcanproduce.Whenthatisfound,itwillbewell.Afterthat,anydayhumaninvention,stimulatedbytheenormouspii^esofferedbyoceantravel,maybereasonablyexpectedbeforelongtobringthevesselsuptotheratesofspeedoriginallyintended,andwithoutmuchextraexpense.Thegreatthingistogettheservicestarted,fornotuntilitisstartedwilltheEmpireanditsdependenciesbeinapositiontotakeadvantageoftheopportuni-tiesofferedbythedevelopmentofinvention.Vox,.II.—No.10.Monthly.]WELLINGTON,N.Z.,AUGUSTi,1907,[Price:6dPerCopy;6/6PerAnnumposted,orinadvance5/-ChristchurchExhibition.ItseemsthatthelosswhichthetreasuryauthoritiesareexpectingtohavetoadmitasthedirectfinancialresultoftheExhibitionissomethingintheneighbourhoodof£60,000.Thisistheprobabledebitbalanceoftheaccountsoftheconcern.Weretherenootherconsiderationsinthecaseitmightstillbeheldwithgoodshowofreasonthatasamereadvertismentoftherapiddevelopmentandpresentstatusofthiscountry,theEx-hibitionhasearneditscost,largeasthatcostlooksonpaper.Fortunately,however,thereareinthecaseotherconsiderations.IntheRailwaysstatementfortheyear1906-7justpublished,itmaybeseenthat,ontheonehand,therevenuecollectedduringthatfinancialperiodexceededthetakingsofthepreceedingperiodby£279,000,while,ontheother,theestimateforthetakingsoftheper-iodsucceeding—theperiodnowcurrent—islessthantherevenuereceivedduringitspredecessorby£75,000.WemayfairlyProgressiveWorkforParliamentaryCommittees.OutoftheruckofthepastyearfoursubjectssuggestthemselvesasimperativelyrequiringtheattentionofParliamentaryCommittees,andthedecisionofParliament.ThesearethenewMurrayMarineStructures;theMono-railofMr.Brennan;themultipli-cation,forthevarioussoilsclimatesandelevationsofthiscountry,ofthesystemofExperimentalFarmswhichhasprovedsosuccessfulatI^evin,Momahaki,andRuak-uraintheNorthIsland;andlastbutnotleasttheforcingforwardofsomelargecom-prehensiveschemeoftreeplanting.TheMarineStructures,andtheMono-railspeakforthemselves,inconnectionwithdefence,harbourimprovements,androading.Theneedfortheteachingofresultsunderthevaryingconditionsofouragricultureisself-evident.Thefactthatwede-forest40,-000acresannuallyandreplantbut1400,whileourtimbersupplywillnotlastmorethan75years,isalonesufficienttomaketheLegis-latureforsakeallbusinesstoconcentrateontheproperprovisionfortheplantingoftrees.TheProposedFastMailService.ItwouldbeapityifthebrilliantservicewhichthePrimeMinisterofthisCountrydidattheConference,byproducinghisverypracticalproposalsimmediatlelyafterthefailureofthePreferenceresolution,ledtonopracticalresult.ThoseproposalswereseizeduponbyallsidesoftheCon-ferencetableasaHeavensentblessingtorelievethetension.TheysucceededinveryeffectuallyrelievingthattensionwhiletheoratoroftheConferencewhohadpresen-tedthatbodywithasplendidphrase,—declaringthebestofallpossiblebondsofEmp-iretobe"Thebondofthefree,"hadnothingmoretooffer.SirJosephWard,astheleaderofatalleventstheAustralasiansectionoftheConference,gavetheCon-ferenceapracticalpolicy.NowthepracticalpolicyisverywellembodiedinaparagraphintheGovernor'sspeech,and'^t^willbeathousandpitiesifitdoesnotgetanyfurther.Thatparttowhichwealludedonarecentoccasion,theproposalforafastmailserviceonanallredline,whichshallconnectthiscountrybya20daysbondwiththeseatoftheEmpirewhichtheConferencewasengagedinbuildingup,hasreceivedconsiderableattentionsincetheConferencebrokeup.Accordingtoarecentnews-papercommunicationtheproposalfindstherPROGRESSrjWithwhichiaIncorporatedylTHESOIENTIFIONEWZEALANDER.IEDITORIALCOMMENT.



SOMEACCIDENTS.leviathan,200feethigh,equaltoapressureof6,000metresofgas,employing22,000yardsofsilk,andsupportingaweightofA\tons.ItstartedfromChampdeMarswithfifteenpassengers,viz.,M.M.Nadar(Captain)Marcel,Louis,andJulesGodard,allwellknownaeronauts(lieutenants'!,thePrmcerofSeyn-Wittgenstein,CountdeSaintMartin,M.Tournachon,sevenothersandonelady,thePrincessdelaTourd'Auvergne.Thelastnamedhappenedtobepassingbyandseeingtheballoon,pressedsohardtobetakenin,thatCaptainNadarcouldnotfinditinhishearttorefuse.Whenallwasready,Nadarmountedintothenetwork,tookoffhishattothebigcrowdandstartedthemachinewithorderstoletgo.ThefollowingrulesmadebytheCaptainweresubscribedtobythepassengersbeforethestart:—1.Everytravellerbeforemountingmuststudytherulesandengageshimselftoobeyduringtnewholeofthevoyage.2.Thecommandshallbeabsoluteandthereshallbebutonecaptain.3.TheCaptain'sauthorityisalwaystobedecisive.4.Everypassengerdeclaresthathecarrieswithhimnoinflammatorymaterials.5.Passengersmustco-operateinallthemanoeuvres,submittoallthenecessitiesoftheservice,andmustnotonlandingquittheballoonwithouttheCaptain'spermission.6.SilenQemustbeooservedwhenorderedbytheCaptain.7.Victualsandliquorscarriedupbythetravellersmustbedepositedinacommoncanteen,ofwhichtheCaptainaloneholdsthekey.8.ThedurationofthejourneyisentirelyforthediscretionoftheCaptain,asalsothequestionoftakingonorputtingoffofpas-sengers.9.Allgamblingisstrictlyprohibited.10.Nopassengertothrowoverboardany-thing.11.Weightofluggageperpassengerlimit-edto30lbs.12.NosmokingexceptwiththeCaptain'spermissionwhichnaturallycanonlybegivenunderexceptionalcircumstances.Whentheballoonhadattainedaheightof4,000feetherpeoplesawthesunandafter-wardsdescribedtheeffectasmarvellous,andashavingthrownthemintoasortofecstacy.Theballoontookanorth-easterlydirection,butatnineintheeveningsuddenlycamedownatBorcynearMeaux,anddraggedbadlyforaboutamile.Thepassengersallhadtotaketotheropesandsomeofthemwereconsiderablyinjuredandallwerealarmed.ItisrelatedthatCaptainNadarshowedsomucnanxietyaboutthesafet}^ofthefairprincessthatsherebukedhim."Pvveryonetohispost,"saidthesprightlylittlelady;"YoukeeptoyoursandIwillkeeptomine."Laterwhenallwerelandedsafebutbruised,ittranspiredthattheyhaddecidedonthesuddendescentbecausetheywereundertheimpressionthattheywereneartheseaandwerebeingblownout.Asamatteroffact,however,theyweregoingonacoursewhichwouldhavekeptthemoverdrylandtilltheyreachedtheCaspian.*SoonafterwardsNadarmadeanotherascent,thistimewithonlyeightpassengersandcarryingMadamNadar.Atnineo'clocktheywereoverErquelines,andbymidnighttheywereoverHolland.Fromtimetotimeitwasnecessarytodescendtotakebearings.:Nobodyonboardslept,sogreatwastheex-citement,conjoinedtothefearoffallinginto:theseawhichwaspresenttoeveryone'smind."Inthemorningafterafrugalbreakfast,lmadeinthecloudsweredescended.AnAugusti,1907PROGRESS.Thisenterprisingpaperhasreducedthehopesofsomerecent"flyers"topulp.Greatinterestwasshowninthetrialsofthemodelflyingmachinesenteredforthe"DailyMail"competition,whichwereheldbytheAeroCluboftheUnitedKingdom,intheAlexanderPalace,on13thApril.Theenthusiasmofthecrowdwassomewhatdampedbythemanyfailures,andtheirsenseofhumournotinfrequentlyarousedbythecomicalevolutionsofsomeofthemachines,especiallywhen,afteronedismalfailure,Mr.HewittGriffinthrewapaperdartintothemidstofthehall,whichflewagreatdealbetterthanthetwoprecedingaero-planes.Thepreliminaryteststookplaceinsidethebuilding,inalargehall.Severalofthemachineseitherdroppedtothegroundorperformedweirdevolutions.Thetrialsap-pearedtoprovelittleornothing.Therewaslittletobelearnt,andnothingstartlingwasaccomplished.TheonlytwomachinesworthyofmentionwereMr.A.Y.Roe'saeroplane,propelledbyelastic,andMr.W.F.Howards'diamondshapedglider,drivenbyclockwork.Mr.Roe'smachinecameasawelcomesurpriseafterthefirstfewunsuccessfulattempts,andinitsfirstflightalmostreachedthenetattheendoftheopenspace.Thesecondattemptwasevenbetter,whileatthethirdaboundarywasscored.Mr.Howard'sdevice,whichconsistedofadiamondshapedkite,withitssidesslightlybentupwards,andtwouprightslowdown,ononeofwhichtheclockworkmotorandpropellerweresituated—wasattachedtoalongtape,andsailedgracefullyacrosstheopenspace.,Afurthertestwasheldintheopena±r,onadownwardslope.HereagainthemachinesenteredbyMessrs.RoeandHowardwerepre-eminentlysuccessful.Thatrunbythelattergentleman,however,seemedtoswervesomewhatonoccasions.Initsbestflightittraversed108feet6inches.Mr.P.W.K.Clarkesmachine,whichdidnotdistinguishitselfinthehall,behavedmuchbetterintheopen,andtravelled80feet.Nofirstprizewasgiven,onthegroundthatnoneofthecompetingmachinesbehavedsufficientlywelltodeserveit.Mr.A.Y.Roethereforewasawardedthesecondprizeof£75,andMr.W.F.Howardthethirdprizeof£25.ButanaeroplaneexhibitionwithouttheWrightBrothersislikeHamletwiththePrinceleftout.ThesetwoyoungAmericanshave,withoutdoubt,gonefurthestinaerialnavigation,buttheirsuccesshaslargelybeenduetosecrecy,andsotheydidnottakepartintheIslingtonexhibition.Curiouslyeno-ugh,theywerefirstinspiredtoexperimentbyseeingthetoymadebyaFrenchcrippleminedPenaud.Until1903theirmachinewasmerelyaglider,withitstailinfrontin-steadofbehind.On17thDecember,1903MasteryoftheAir.DAILYMAILCOMPETITIONTRIALOF/EROPLANES.DisappointingResults.amotorwasused,andoneofthebrothersflewfor59secondsagainstastrongwind.Twoyearslatertheycovered94milesinsixflights.Onewitnesswhosawa21mileflight,saidthathewishedhecouldcontrolhisautomobileaswellasOrvilleWrightmanagedhisbigflyingmachine.Itisremarkablethatsuchsuccessshouldhavebeenachievedbymenwhohadsolittlemoneytobacktheirexperiments.TheirinventionhasbecomethecentreofpublicinterestinaeriallocomotioncirclesinbothEnglandandAmerica.Inarecentissuewegaveafineillustrationofthemachine,workedbyoneofthebrothers.Themostinterestingqueryofthedayis—"Ishethefirstmantofly?"'ProfessorAlexanderGrahamBell,PeterCooperHewitt,A.M.Herring,IsraelLudlow,andtheWrightbrotherswillcompeteinacontestthathasjustbeenarrangedfor14thSeptember,attheJamestownExpositiongrounds,Norfolk,Virginia.TheWrightbrotherswillusetheirimpro-vedflyingmachine,andtheothersareallbuildingnewmachinesoftheheavierthanairtype.Itisstipul?tedthatthesuccessfulmachinemustflyatleast1000feetandstartunderitsownpower.Thelossofthetwomilitaryaeronautsre-callsthestoriesofformerballoonfatalitiesandnarrowescapesbyfloodandfield.Ofthesethefirstnaturallytorecurtothemini!isthelossoftheballoonSaladin,withMr.Powell,M.P.forMalmesbury.On10thDecember1881Mr.PowellascendedintheWarOfficeballoonSaladinwithCap-tainTempleroftheRifleCorp^andMr.Agg-GardnerotCheltenham,totakemeteor-ologicalobservations.Theballoonstartedoffat35milesanhour,maintainingthespeedtoExeter.Findingtherewasdangerofbeingcarriedouttosea,theaeronuatstriedtocomedown.Forsomereason,however,thisproveddifficult;thecargotneartheground,butinsteadofcomingdowntorealongdraggingatatremendousrate.Theballoonbeingoutofcontrol,theaeronautsdeterminedtoquit.CaptainTaylorandMr.Gardnerjumpedoutpromptly,butMr.Powellhesitated,andwhilehestillhesitated,theballoonrelievedoftheweightoftheothertwosuddenlyroseupintotheairandsailedswiftlyouttosea.Itwasneverseenorheardofagain.Thebeliefinaerocircleswasthattherapidityoftheascentcausedanescapeofgassufficienttoasphyxiatetheunhappyriderwhohadlosttheopportunityofjumping.Theballooncorps,however,continuesitsfunctionsjustasthesubmarinegoesonregardlessofaccidents.ThelossoftheAldershotballoontheotherdayisthefirstfatalaccidentinthewarballoondepart-mentsincethedisappearanceofMr.Powell.ThephenomenonofobstinatelydraggingalongthegroundatafuriousratewasfirstmadeknownbytheexcitingtripofM.Nadar,thefamousaeronautphotographerofParis,intheyear1862,intheheydayoftheSecondEmpire.Thisaeronautdisbelievedintheballoonasagainsttheaeroplane,andconceivedtheideaofbuildinganimmenseballooninordertoraisefundsforthecostofexperimentsinnaturalflying.Heavailedhimselftothatendoftheprincipleofthe"compensator,"bywhichasecondballoonvvithinthemainballoonwassuppliedforthepurposeotreceivingtheexcessofgaspro-ducedbydilatationandsoprolongingthepoweroftheballoontostayupintheair.Theballoonnamed,"I,eGeaut,"wasa
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AttackontheNorthPole.Weinman'sBai^oon.TheFateopAndre.Anothersetofmenutilisedfortheserviceweretheprofessionalacrobatsfromthecir-cusesandstreetshows.Thesewerenotsoreliableasthesailors,norweretheysofaith-ful,sometimesescapingdownaguideropeleavingballoonpassengersandmailsinatightplace.Butoutof64balloonsdespat-ched,nolessthan57fulfilledtheirmissionsothattheauthoritieshadsomerighttoclaimthattheirservicehadonthewholebeenasuccess.ThetotalnumberofpersonswhogotoutofPariswas175,theweightofdes-patchescarriedwasninetons,andthenumberoflettersreached3,000,000,andthespeedvariedfrom20to50milesanhourforthemostpart,inoneinstancegettinguptothephenomenalfigureof80.WhenGambettagotawayinthe"ArmandBarbes,"hegotwithinshootingdistanceandforalongtimethePrussianneedlegunswereverybusytryingtoriddleholesinhim.Hehadanextremelynarrowescape.Nowforthecasualties.Threeballoonssoonafterthestartoftheservicefellintothehandsoftheenemy,andafterthat,asitwasseenthatthePrussianswerepreparedwithrelaysofUhlansontheroadstofollow,andgunsofspecialcalibretoshoot,theballoonsweresentoffonlyatnight.This,however,exposedthemtoanewdanger,thedangerotbeingtakenanywherebutwheretheywanted.Onenightthe"Villed'Orleans"rosefromPariswithoneaeronautandonepassengerandwithanorthwindblowingitwashopedshewouldreachToursinduecourseduringthenight.Buttowardsmorningthetravellersheardthesoundofsurfunderthemandwhendaybrokefoundthemselvessuspendedovertheseaoutofsightofland.Theysavedthemselvesfromfallingintotheseabythrowingawaybagafterbagoftheirdespatches,andeventuallytheylandedamongthewildsofthebackcountryofNorway.Veryshortlyafterthatthe"Jacquard"wentupinchargeofasailornamedPrince,saileddowntheBnglishChannelwithoutbeingabletoturnlandwards,andhungsuspendedforafewmomentsovertheLand'sEnd.DuringthatintervalPrincethrewouthisdespatches,whenheoughttohaveopenedhisairvalve.Asaconsequenceofhisblunder,theballoonroseupatonceanddar-tedoutwithhimovertheAtlanticdisappear-ingforevermore.Ihe"JulesFavre"followedsoonafter,andfounditselfnotatLyonswheretheskipperexpectedtobeaccordingtothesetofthewind,butovertheislandofHoedicintheAtlanticanddrivingfuriouslyseawards.FortunatelythelargerislandofBelleislestilllaybetweenthemandtheopenocean.Itwasseenthattheywouldhavetopassoneendofitwhichwasverynarrow,andthattheymusteitherlandthereorbelost.Theytoreopenthevalvewithfranticenergy,broughttheballoondownathousandfeetinafewminutes,andluckilysucceededinstrikingland.Theshockwasterrific.Threetimesdidtheballoonbounceintotheair,andatlast,catchingagainstawall,shottheoccupantsoutontoterrafirma.Theywerebadlyinjuredbutreceivedmuchkindnessandattentionfromthepeopleofthecountry.Someweekslaterthe"RichardWallace"gotawaydowntoLaRochelle,thepeoplecalledouttotheaeronuattodescend,buthe,losinghisheadthrewoutballastfranticallyandwascarriedtoseanevermoretobeheardof.Twootherballoonsfellintotheenemy'scountryandthatcompletestherecordofthecasualtiesduringthesiegeofParis.ThesestoriesenableustorealisehowtheAldershotofficersgotoutofhandwiththeirballoontheotherday.immenseplainwasbeneathus;thevillagersappearedtouslikechildren'stoys,riversseemedlikelittlerivulets,itwasmagical.Thesunshonesplendidlyoverall.Towardseighto'clockwearrivednearagreatlake.TherewefoundourbearingsandannouncedthatwewereattheendofHolland,nearthesea."Aviolentgalearose,theballoonbegantoracefortheocean,theanchorswerehurriedlythrownoutbutthemomentumofthe"Geant"snappedthemoffshort,andafterabriefrisetheballoonfellandbeganafearfulandgiddycareer.Alldisappearedbeforethem,tiees,thickets,walls,allbrokenorburstthroughbytheshock.Sometimesitwasalakeintowhichthecarplunged,thenabog,thethickmudofwhichenteredtheirmouthsandeyes."Itwasmaddening,"writesoneofthepassengers."'Stop!Stop!'weshouted,enragedwiththemonsterwhowasdraggingusalong.Arailwaywasbeforeus,atrainpassing.Itstoppedatourcries,butwecarriedawaythetelegraphpostsandwires.Aninstantafterwardsweperceivedinthedistancearedhouse—Iseeitnow—thewindboreusstraightforthishouse.Itwasdeathforallforweshouldbedashedtopieces.Noonespoke.Strangetosaythoseninepersons—oneofwhomwasalady—whowereclingingtoaslenderscreenofosier,forwhomeverysecondseemedcounted,notonehadanyfear.Alltonguesweremute,allfaceswerecalm.Nadarheldhiswifecoveringherwithhisbody.Poorwoman,everyshockseemedtobreakhertopieces.JulesGodardthentriedandac-complishedanactofsublimeheroism.Heclamberedupintothenetwork,inspiteoftheshocks,whichweresoterriblethatthreetimeshefellonmyhead.Atlasthereachedthecordofthevalve,openedit.andthegas,havingawaytoescape,themonsterceasedtorise,butitstillshotalongwithprodigiousrapidity."Suddenlyaforestappearedonthehorizon:thevoyagersmustleapoutatwhateverrisk,fortheyfeltthatthecarwouldbedashedtopiecesatthefirstcollisionwiththetrees.Onejumpedandmadenumeroussomersaultsfallinguponhishead.Anotherwasstret-chedonthesoilfearfullywounded,hisarmbroken,hischesttorn,andanankledis-located.Nadarhadadislocatedthigh,hiswifehadfallenintoariver.Butafteratimethetravellerswerepickedup,vehicleswerebroughtandtheywerethusconveyedtoRetheninHanover.Inseventeenhourstheyhadmadenearly275leaguesDuringthesiegeofParistherewasagreatdealofballooning,anditshowedthesamelessons,viz.,thatitwasimpossibleattimestoknowthedirection,equallyimpossibletosteeroutofdanger,andverydifficultoftentoperformthesimplestfunctionsofaero-nauting.Theserviceswereperformedbyexperiencedaeronauts,suchasTissandier,Nadar,deFonvielle,Durouf,Godardandothers,someofwhomhadmadeasmanyas800ascents,andallknewtheirbusinesswell.ThefirstthingtheyfoundoutofcoursewasthattherewasnogettingbacktoParis.Thatdifficultywas,however,toacertainextentgotoverbysendingcarrierpigeonswiththeballoons,whichbroughtmessagesbackofoftenvaluableimport,suchvalueinfactthathadtheconditionsofthestrugglebeenlessonesidedthefateofthebesiegedmighthavebeenchangedeffectually.ThesailorsoftheFrenchnavydidverygoodservicewiththeseballoons.Saidoneofthemonedaywhenaskedaboutthetriphewasabouttomake"Sir,ourtopsailishigh,andhardtoreef,butweshallsailallthesame,andweshall,pleaseGod,arriveatsomeport."Augusti,1907.PROGRESS.WhereAndrediedWellmanhopestoreapsuccess.Heisnotwaitingforaeroplanedevelopments,beingcontentwiththe"Diri-geable"balloon.WiththistypetheFrenchmilitaryauthoritieshavejustannouncedagreatsuccess.Mr.Wellmanbelievesthathisnewballoonwilleasilycarryhimandapartyoffourorfivemen,withtwelvedogs,andtheneces-saryprovisionsandequipment,fromSpitz-bergentothePoleinfromtentotwentydays.Theywillneverascendmorethan300to500feet,andtheirguide-ropewilltrailoverthesurfaceoftheearth.Thisguide-ropeisabsolutelyessentialtothesafetyoftheballoon'snavigation,andisofconsiderableweight.Itismadeofleather,15inchesthickand130feetlong,weighingabout14001b,andtheexplorershavehitupontheingeniousnotionofpackingtheinsideofthatguideropefullofreservefoodtotheamountof12001b.Theexpeditionwillbeabletocarry3000X)offood,orenoughtoenablethemtosubsistontheirownstoresforaperiodoftenmonths.Iftheairshipfailsasatruecruiserat,oranywherenearthepole,theywilldescendupontheicepack,makeasnughutofthefabricandmaterialandpasstheentirewinteratorinthevicin-ityofthePole,returningbysledgethefollow-ingyear.Theywillcarrydogs,sledges,andsmallboatsandcompletesledgingequip-mentwiththispossibilityinview.TheWellmanairship("America")isatpres-enthousedatSpitzbergeninreadinessforthestart.WiththesingleexceptionofCountZeppelin'sitisthelargesteverbuilt—184ft.longand52ft.atitsgreatestdiameter,givingatotalliftingforceof19,5001b.Thecarcon-sistsofaframeworkofsteeltubing,115ft.long,10ft.highandBft.broad,suspendedcloseundertheballoonatsuchadistancethatthosestandingonthetopofthecarcaneasilyreachtheballoon.Thekeelorback-boneoftheairshipconsistsofasteeltank18ftindiameterand115ftinlength,withacapacityofholding1200gallonsofpetrol.Atthesternofthevesselisarudderofsome900squarefeet,intheformofabicyclewheel,which,despiteitsgreatsize,onlyweighs301b.Alittleforwardofthecentreisplacedaveryheavymotor,builtforenduranceandsafety,of70h.p.,andhavingaweightof900lb.Inthisnewairshipthepropellersareplacedinthecentreoneithersideofthevessel.Theyconsistoftwobladesofsteel,liftindiam-eter,andcapableof380revolutionsperminute.Thelivingquartersoftheairshipareintriangularbunk-likespaceswithintheenclosedsteelcar.Thesearecapableofac-commodatingtenortwelvemen,andtwelvedogs,togetherwithprovisionsandequipment.Thetotalweightofthesteelcarandtankis12001b.Themotors,screws,andmachineryweigh13501b.Thepetroltankcarries68001bofpetrol,capableofrunningthemotorfor150hoursatanormalspeedof14knotsperhour.Theweightofthecargodiminishesonanaverageof6001bperdaybythecon-sumptionofpetrolforthemotor,but,deductinggasleakage,thenetresultisthattheairshiphasonanaverageday450to5001bofliftingforcenolongerrequired.Theutilisationofthewastegasasfuelwillaugmentthemotoringvitalityby30hours,increasingtheradiusofactionto2500miles,doublethedistancetobecovered.TheexpeditionisnowatSpitzbergenandproposestostartinthepresentmonthsome-timeforthePole.361



By"Accumulator."Acarburetterfunctionscorrectlyif—(1)Thedegreeofvacuuminthefloatfeedchamberremainsnormalatallspeeds.(2)Iftheproperrelativeproportionsofpetrolandairremainconstantatallspeedsandatalldegreesofopeningofthethrottlevalve.(3)Ifbeforegainingaccesstothecylindersthepetrolisabsolutelyatomisedandcom-pletelyblendedwiththeair.MOTORNOTES.THEALLIMPORTANTCARBURETTER.ACleanBody.Ihaveusedasplendidpreparationforcleaningthebodyworkofcars;itiscalled"Sacabolite"—itismadeupintwogallontinsandconsistsofathickbrownliquid;toapplyit,putabouthalfacupfulintoabucketofwarmwaterandthenspongeitonafterallmudhasbeenremoved,nextfinallywashoffanddryintheusualway—thebeneficentfeatureofSacaboliteisinthewayitremovesgreaseandleavesagoodlustreonthepaintwork.TheStewartCo.stockithere,andIwouldadviseourreaderstogiveitatrial.TheTrolleyHead.Mr.GarnetB.HolmesofMessrsHolmes&AllenhasleftNewZealandforatriptoAmer-ica,[EnglandandHuropewithaviewtoclosingseveralnegotiationsinconnectionwiththewellknowntrolley-head.Itishisintentionalsotolookcloselyintothemotorcarindustrywithaviewofsecuringthe"bestthings"tobiingbacktoNewZealand.Heexpectstobeawayaboutayear.NovelComparisons.AcorrespondentofTheRailwayNewshasestablishedthefollowinginstructivecompari-sonsbetweenatrain,ahorsebus.amotorADeservedCompliment.PrinceFushimiisreportedtohavebeengreatlyinterestedduringhisvisittotheAlexandriaWorksofArgyllMotors,limited,onthe20thMaylastandtohavecomplimen-tedthedirectorswhoreceivedhimuponthemagnitudeofthebusinessinhand,aswellasupontheplantoftheirorganisation.AboutSpeeds.WhenyourunamileinMm.sec.Milesperhour.50Youarerunning12430„13%40„15330„17*30\u008420225„214-5230„24215„26|20„30150„32|140„36130„40120„45110„51|15„55*10„6059„6158„62-^57„63^56„64^55„65*54„66|53\u008468andhewasabletoconveythepartybacktotown;returningwithastaffofmentorescuethecar.MotorStamps.BosniaandHerzegovinahaveadoptedastampwithamotormailvanonitsface,adeparturewhichmaybeadoptedinothercountriesbeforelong.Thisformofacknow-ledgmentoftheutilityoftheselfpropelledvehicleis,forthepresentanovelty....Motor.bus,andanelectrictramcar.Atrainseatiscarried420milesfor35.;ahorsebusseat26milesfor10d.;amotorbusseat34milesforIs.;andanelectrictramcarseat60milesfor7d.Alsoaseatineachoftheforegoingvehiclesiscarried185,640milesfortherespectivetotalamounts:train,£6665.;horse-bus,£357;motorbus,£273;electriccar,£904slOd.Iobservethatthemotor-buscostistakenatthehighfigureofIspermile.PROGRESS.Augusti,1907.If,asthespeedsofthemotortrafficin-crease,thesightofthemotordriverwerealsotoincreasethecaseagainstallowingthenear-sightedtograppleadrivingwheelwouldbelessstrong.Itmakesonethink;onemustknowallthepointsofthemotor,andhavealicenseafterpropertest.Butonemustalsosee;andtheremustbeatestofthat.Somepeoplethinkthistestshouldbesimilartothetestoflocomotivedrivers'sight,thoughnotnecessarilyquitesosevere,al-thoughtobereallyeffectiveitshouldnotfallshortoftheseverityofthetestforalocomotivedriver;andotherpeoplewhourgethatshortsightedmenhunt,shoot,golf,etc.,forgetthatthesemenhavenothingtodowiththecontrolofamovingvehicle;thereforetheyarenotsuitabletobecitedasexamplesincomparisonwithanautomobiledriver.Asregardsthecaseofacyclist,well!logicallyheoughttobesubjecttotestalso,mostcertainlyifherunsamotorC3rclean4Motoring,NearSight,andDanger.TheuseofaspringwasherwithCastlenutsisexcellentpracticebutveryrare.Asregardstheeasyhandlingofboltsandnutsoncars,Ihavestronglyadvocatedthatallboltsbefittedwitha"screwdrivernotch."Thiscostslittleandweighsnothing,doesnotweakenthebolthead,andallowsofitbeingeitherheldorturnedwithgreateaseandwithatoolwhichisuniversallyavailable.Ofcourse,largeboltswellscrewedhomemustbestartedoutwithaspanner,buttheycanalmostalwaysbedriventherestofthewaywithascrewdriver,thussavingmuchtime.—AcorrespondentinAuto-Car.NutsandBolts.Atfirstoneisinclinedrathertopooh-poohair-cooling,asthereareseveralminordis-advantages,suchasthesmellofburntoilandthegreatquantitythatonehastouse;alsoinplaceoftheradiator,theopenspacepro-tectedbywire,whichleavesthecylindersexposed,makestheenginemorenoisythanonehearswithanicelyfittingbonnet.Ontheotherhand,onedoesawaywiththewaterarrangements,which,ofcourseincertaincountries,isanimmenseadvantage.Thetimehasnotyetcomefordogmatisingonthepoint.Forthepresentitiscertainthatsomeveryreliablerunshavebeendonewiththeair-coolerinroughcountry.AirCooling.SootyCylinder.Itisaveryimportantiteminthecaseoftheenginetomitigatetheconstantlyrecur-ringtroublesarisingfromsootydepositsinthecylinder.Thisaccumulationisduetoavarietyofcauses—toomuchoilincylinder—badqual-ityoil—faultymixtureandcombustion—andalsoroaddust.Itisadvisablefromtimetotimetoinjectalittlekeroseneintothecylinders—itisnogooddoingthisonstartingoutforarunasthekeroseneisimmediatelyexpelledwiththeexhaustgases—ratherdoitonstallingthecarattheendofarun.IsawagoodplansuggestedinaHomecontemporary—itwastofitasmallcuptotheinjectionpipeprovidingitwithatap—thenjustbeforestoppingtheenginefillthecupandturnthetapon—thenalmostim-mediatellyswitchoff—thekeroseneisthere-foresuckedinandcoverstheTwallsofthecylinder.RoadDirt.Itisnotproperlyrealisedwhatalargeamountofroaddirtissuckedthroughthecarburetterintothecylindersofaear—butamoment'sthoughtwillmakeitplainthatthisdustanddirtmustplayanimportantpartinsootingupthecylinders.Thiscon-ditionofaffairsmaytoaverysmallextentbeimprovedbyawiregauzebaffle—thoughIthinkthatsomeexperimentswithsayspongeorcottonwoolasafilterwouldproducegoodresults—Haveanyofourreadersinvestigatedinthisdirection?LightMotorCycles.Itiswonderfulthewayinwhichthelightmotorcyclehastakenonallovertheworld.Wemayexpecttoseeinthefutureagreatadvanceinthisdirection,andmanymoremakesonthelinesoftheMota-Sacochemachinewillplacethisformoflocomotionwithinthereachofall;thegreateconomyoftheMota-Sacocheissufficientguaranteeofthis—sincethelightnessofthemaintenancebilliswhatisrequired.MishapandRelief.Mr.Clelands"Stewart"carwillsoonbeontheroadagain—itwillberememberedthatafewweeksagohehadthemisfortunetobeprecipitatedintothecreekontheNgahaurangaGorgewhileontheupgrade.Justashewastakingacurve,thebankgaveway,withtheresultthatthecarrolledoversideways,makingtwosomersaults,andlandingonitsside15feetbelow.Marvelloustorelate,noonewashurt,thougheveryoneadmittedtofeelingverybadlyshaken.ItwasfortunatethatMr.GarnetHolmes,whowasonhiswayuptoPalmerstonon.MessrsHolmes&Allensfine"Clement,"arrivedattherightmoment,362



MODELF,RUSSELL4CYLINDER40HP.ACompanyisbeingformedforthepurposeoferectingafirst-classmotorgarageonIvambtonquay,Wellington.Thebuildingwillhavefourstoriesandbasementwithshowroomsonthegroundfloor.Inaddition,theusualappurtenancesofagaragewillbeprovidedfor,suchasrepairshop,socialrooms,andladiesandgentlemen'sretiringrooms.Thearchitect,weunderstand,isMr.WiliiamTurnbull.Writesanotherenthusiast—"Onehearsmuchofthecarforthemanofmoderatemeans.Tofulfilhisrequirementsitshouldbeoneofmoderatepriceandonethatre-quiresaminimumofadjustmentandatten-tion,forinmanycaseshemustdispensewiththeservicesofachauffeur.Forthesereasonsfour-cylindercarshavecertainobviousdraw-backs,andcarsofonecylinderarenottoberecommendedifabove8h.p.Therefore,themanofmoderatemeanswhorequiresacarofabout12h.p.mustconfinehissearchtothetwo-cylindervariety.Allofthese,ifwithver-ticalengines,possess,Ibelieve,theundesir-ablefeatureseitherofapplyingtheirengineimpulsesirregularly,orifwithbothpistonsactingonthesamecrank,andfiringalter-nately,ofbeingwantinginbalance.Thetwo-cylinderenginewithhorizontalopposedcylindersobviatesboththesedis-advantagesandalsopossessesmanyadvan-tagesovertheverticaltype.ThecrankcaseJuly31st.—GlasgowtoCarlisleNon-stop—b5miles.Aug.Ist.—CarlisletoChester.Non-stop.—137^miles.Aug.2nd—ChestertoHerefordBursttyre.Onestop.94miles.Aug.3rd—HerefordtoExeter.Bursttyre,onestop.—142|miles.Aug.4th—ExetertoFowey.Non-stop.—74miles.Aug.sthtoAug.31st.—InoneofthehilhestpartsofCornwall,touringfromFoweyascentreOnegearboxstop,oneloosewirestop—532miles.TheRecordoftheSame.Arecordofachievementbyapracticalmanhasmuchimpressedus—Car,8h.p.1905Darracqtomieau,accumulatorandcoilignition,drivingtyres700x90,non-slippingDunlops;weightofdriverandpassengeraboutnineteenstone,asmuchluggageastonneauwouldhold,threesparecovers,sparecanofpetrol,etc.—inall,equaltomorethanthreepeople.Thefollowingisthere-cord;voluntarystops,stopsduetoover-throttlingwhenstanding,andstopsduetoemptypetroltankarenotcountedagainstthecar:ThisthingstartedfromGlasgowinJuly31oflastyear,andontoCarlislethefirstday95miles,andgottoFoweyintheremoteendofCornwall(travellingbyChester,HerefordandExeter)onAugust4th,spenttherestofAugusttouringroundFoweyinthehighestpartofCornwall,travelledbackbyBarnstaple,Bath,Lon-don,Granton,Darlington,andDumfriestoGlasgow,arrivingthereonSeptember10th.ABigTripinaSmallCar.CateringfortheModerateMan.Whohasnotriddenordrivenintheearly-morningorthelateafternoonwiththelevelsunblindinghim?Allwhohavehadthatexperienceknowhowimpossibleitistoseeanythingontheroadinfront.Itisthesamewithmotoring,andforthemotoristitisthesameastearingalonginthedarkwithbotheyesshut.Nowsmokedglassenablesyoutolookthesunintheeyeandseequiteplainlywithoutinconvenience.Everymotoristoughttocarryapairofsmokedglasses;withoutthemtherewillsomedaybeaterribleaccident.AboutaLowSun.canbemademoreaccessible,andthecrankbearingscanbeeasilyinspectedandadjusted.Apumpcanbedispensedwith,asthermo-syphoncoolingcanmorereadilybemadeefficient."Sept.Ist.—FoweytoBideford,WestwardHo.andBarnstable.StopsowingI,toseventyofgrad-ients,shed'^passengers,chockedwheels,racedengine,andbangedmclutch.Noothercompul-sorystops.—91miles.l-^rSept2nd.—BarnstapletoBath.Non-stop.—100miles.Sept3rd.—BathtoLondon.Nou-stop.—108miles.Sept4thtoSept.6th.—Carnotused.Accumula-torscharged,tyreschanged,nootheradjustments.Sept.7th.—LondontoGrantham.Loosewire,Onestop.—110miles.Sept.Bth—GranthamtoDarlington.Puncture,severalstopstoinflate,andfinallytubechanged.—120miles.|*Sept.9th.—DarlingtontoDumfries,viaBarnardCastle,Brough,Pennth,andCarlisle.i^Loosewirefinallyadjusted.Onestop.—106miles.Sept.10th.—DumfriestoGlasgow.Puncture.Onestop.—80miles.Totalnumberofmiles,1,795.Averagespeed(stopsexcluded)GlasgowtoFowey16.1mp.h.(noacetylenelamps).AveragespeedFoweytoLondon,nottaken(noacetylenelamps).AveragespeedLondontoGlasgow,175m.p.h.(noacetylenelamps).Mileagepergallonofpetrol,approximately29.Therewasthusonlyonemechanicalstopofanyconsequenceinabout1,800milesrunning,ofwhich548,300,and416werecontinuousday-after-dayjourneys.Thisonebreakdownwasduetotiltingoverthewasherbetweencrankshaftandgearboxshaft,thusdisengagingtheclutch.Further,bet-weenJuly12thand19ththecarhaddoneanon-stoptrip(tyretroubleandlooseswitchexcluded)inthehighlands,extendingto464miles,onlyordinaryadjustmentslikevalvegrindingbeingdonebetweenthisandthestartofthelongtrip.SomedaysafterreturningfromLondon,andwithoutanyadjustmentbeyondordmaryoilingandgreasingandonetyrechange,thecartookfourpeopleanon-stoprunof136milesat18.8milesperhour,anddid32milestothegallonofpetrol.HowthetyresandthetransmissionmechanismstoodthestramIjwasobligedtoputuponthemtogetupcertainCornishhillsIcannotimagine.Atleastsixtimesitwasnecessarytoracetheengineatitshardestandletintheclutchmthemostheart-breakingstyle.Iaminclinedtothinkthatthisrecord,takingintoaccountthesizeofthecarandthegearrackingworkperformedinDevonandCorn-wallwilltakesomebeatingonthescoreofrelia-bility,eveninthematterofspeed,whenitisremem-beredthattimelostoverwrongturnings,askingtheroad,andallsuchminordelays,iscountedintherunningtime,andthatagoodmanyhoursofdrivingwereafterdarkandwithonlyparaffinsidelamps,theaveragefortheSouthandNorthjourneysisveryfair.i-IfhaveabsolutelynointerestintheDarracqCo.,andwhilebynomeansconsideringthatmycarisfaultless.Tassomanywritersconsidertheircars,Ithink"myjourneyingisaproofofmorethanaveragemeritinasmallcarsettodoheavytouringworkoverallroadsandinallweathers.E.T.MODELD,RUSSELL2CYLINDER18H.P."This,"writesMr.FergusonofBelfasttoaleadingAutojournal"isaneverydayjobwithus,andourmethod,whichwehavefoundtobemostsuccessful,andwefeelcertainwouldbeinterestingtoyourreaders,isasfollows:—Brazeapieceoftoolsteeltotheendcfthevalvestem;beforethishashadtimetocool,plungeinwatertohardenit,andgrindsametocorrectlength.Thismakesasplendidjob—infact,betterthannew,astheendofthevalvestemhasaperfectlyhardsurface,andwearsmuchlonger.Alsotherearefewerlooseparts,andconsequentlylesswearthaninthemethodsrecentlysuggested.MakeGasValveStemsLonger.takesprideinrunningitupto40milesanhourontheroadand60onthehardbeachesoftheocean.Ifheinsistsonanunsafepleasure,thismanoughttobemadeassafeaspossible.Augusti,1907.PROGRESS.363



ChangeAdvertisementsfornextissueshouldreach•'Progress"Officenotlaterthantheiothmst.,otherwisetheywillhavetobeheldover.Anadjustablehallisoneofthemanyuse-fulanddesirabledevelopmentsofthebuildingartwhichhavehithertobeensupposedtoNOTICETOADVERTISERS.ACHIEVEMENTSTRANGERTHANFICTION.Thefollowingextremelyawkwardhappen-inghascomeunderournotice.—"Therodconnectingupthesteeringlevertothefrontwheelsdroppedoffwhenthecarwasbeingdriventhroughthestreetsofatown.Luck-ily,thecarwastravellinginastraightlineandveryslowly,otherwisetheremighteasilyhavebeenaveryseriousaccident.Inthisparticularsteeringgeartherewasquitealotofsidewearontheunhardenedsocketandonthesidesofthehardenedball,and,throughlackofinspection,thesewereallowedtobecomesowornthatthesteeringrodfellofttheball,thusleavingthecarun-steerable.Now.hadthejointsbeenexam-inedandlubricated,thiswouldnothavehappened,as,inthefirstplace,lubricationwouldhakereducedwear,and,inthesecond,examinationwouldhaverevealedwhatwasactuallyhappening."Wemightwritethreecolumnsonthisincident,butitwouldbeusefulonlytothosewhohavenotsenseenoughtocomeinoutoftherain.SucharenottobefoundamongstthereadersofProgressWeneedonly,bywayofconclusion,refertothelateaccidentinItaly.FivepersonsweredrivingtowardsNaplesonacliffroad,whentheircar,withoutwarning,simplyturnedtowardstheprecipiceandplungedofftheroad,killingeveryoneofitspassengerswithhorriblemutilation.Theaboveparagraphisaclearexpositionoftheprobablecauseofthatfearfulcatastrophe.Wesayagain:"Looktoyoursteeringgear!"Perhapsthemostnoticeablepointinthedevelopmentofthemoderntouringcarriageisthatduringthelastthreeoffouryearsthesteamcarhasenormouslyimproved.Thisformofpower(anEnglishexpertwrites)was,fromthefirst,terriblyhandicappedonaccountoftheextremelyrubbishylittlevehicleswhichwereoriginallyimportedintothecountry,andwhichcreatedthegreatestprejudiceagainstthesystemasawhole.Thingsnow,however,areverydifferent,andthereareonthemarketseveraltypesofsteamcarswhichgivegreatsatisfactiontotheirowners;andoneotthemostnoticeablefactsintouringaboutthecountryisthatoneseesanever-increasingnumberofmotor-carsthusdriven.Onecannotgetawayfromthefactthatatwo-cylinderdouble-actingsteamengineexertsasteadierandsmootherdrivethandosix-cylinderswithpetrol,whileasinglecylinderdouble-actingsteamenginehasthesameeffectasregardstheturningmovementoftheciankshaftashavethefourcylindersofthepetrolengine.Moreover,itistoberememberedthatthegearbox,withitstrainsofcog-wheels,thedelicatecarburetter,togetherwiththewholeignitionsystemissweptawaywhenfuelisburntexternallyinsteadofinternally.Somesteamvehiclesbumparaffin,andrunoverfifteenmilesonagallonofit,atacostofsixpence.ThereisatendencyinsomequarterstoadoptaPecksniffianattitudetowardssteamcars,butfrommanysidesonelearnsthatthepublicisnowbeginningtobeconsiderablyinterestedinthem.InPraiseoftheSteamCar.MOTOR-RACETRACK,BROOKLANDS,ENGLAND,OnwhichS.F.Edgewillbepitted,ina6-cylinder60h.p.Napier,againsttheworld.LooktoYourSteeringGear.belongtotheregionofdreams.Welearn,however,fromanAmericanpaperthatthethingisnowanaccomplishedfact.Anewtheatre,atStPaul,U.S.A.,iscapableofconversion,fromavastauditorium,seating10,000people,intoatheatrewithlessthanhalfthatseatingaccommodation.Appar-entlytheieisnoneedfortheaudiencetomoveduringthetransformationprocess.Iftheaudiencedoesnotcomeuptotheexpecta-tionsinpointofnumbers,itisquitepossible,apparently,toreducethebuildingto'moreconvenientdimensionswithoutincommodinganybody.Thuswasitdoneintheabovetheatreforaconcertafterabigmeeting:—":—"AtasignalfromA.H.Stem,thearchitectofthebuilding,theelectiicmotorconcealedfromviewwasstartedandthecablesattachedtoeitherofthesixty-tonmassesofsteelwhichgotomakeupthemovableboxestightened.Eachsideofthehousebeganmovingtow-ardsthecentre,enclosingtheaudience,slowlybutsurely,theendsofthebox;esnearerthestagemovingingracefulcurves,theendfurtherfromthestageremainingstationary.....Astheboxesbeganmovingout-wardsthesceneshiftersbegantheirwork.Thesectionalsideswereerectedaroundthechairsoftheorchestra,thecanvasceilingwasloweredtomeetthesides,andwhentheboxeshadreachedtheirdestinationthestagesettingwasallinplace.Thencametheloweringoftheprosceniumsides.Asectionoftheceilingoneithersideoftheprosceniumopeningbegantodescend.Itwasdiscoveredthateachsectioncarriedwithitalongframestructurecoveredwithasbestosandexactlyfittingtheendsoftheboxes.Whentheprosceniumsideswereinplacethespectatorsrealisedthatinsteadofsittinginoneendofabigconventionhalltheyweresittinginatheatre,withthestage,whilelookingsmall,yethavingaprosceniumopeningof60ft,andadepthinproportion.""Cow-catchers"onmotorcarsmaybeseenshortly.Mr.J.F.Ansell,aLondonbarrister,whowasinducedtoconsiderthesubjectbyseeingamanpinnedunderthewheelsofacarinTrafalgarSqaare,ispatent-inganinventionwhichisnowunderofficialconsideration.ThislifeguardisVshaped,slopingfromtoptobase,andprojectingbeyondthewheelsandmudguards,sothatapersonstruckwouldrolloffawayfromthevehicle.Theguardismadetostrikebelowtheknees,andthebasehasapneumaticorresilientcovering.Itissaidtobepracticalforallkindsofcars.Onedifficultyforinventors,however,isthatmanycarsarealreadyofregulationlength—twenty-threefeet—sothatapro-truuingcow-catcherwouldmakethevehicleilLgal.Inthecaseofsmallfastcarsanotherdifficultyhasbeenthatathighspeedsalltheproposedlife-savingapparatusesinvesti-gatedhavebeenmorelikely,thanotherwise,todroponthevictimandcrushhim."CowCatchersforCars."Themostimportantitemto^motoristsintherecenttariffrevisionisundoubtedlytheremissionofthe20%dutyonBritishcars.Wedonotproposetodiscussthenatureofthisremissionasopposedtotheincreaseof10%(20%inall)onforeignbuiltcars,butitisselfevidentthatthechangewillgreatlyenhancethesalesoftheBritish.machine—saleswhichthroughouttheColoniesexceededthoseofallothercountries'makesby75%.TheTariff.AuGUStI,I9O^PROGRESS.364



COMPETITIVEDESIGNOFF.DEJ.CLERE,F.R.1.8.A.,OFWELLINGTON.ANOBLEPILE,BUTBEYONDTHEMEANSOFTHEAUTHORITIES.InBritain,thearchitectisliableforacci-denttohisassistantwhetheremployedintheofficeorsuperintendingbuildingsinprogress,providedtheassistantisnotinreceiptofahighersalarythan£250ayear.Heisalsoliable,accordingtotheopinionofthelearnedcounsel,foraccidenttoarticledpupils.Hutthequestionofcompensationobtainableiscomplicatedanddifficult,dependingontheearnings(ifany),theage,andthelengthofserviceoftheapprenticeorpupil.Finallyitispointedoutthatanarchitectwhoworksforcommissionisnotinthepositionofservanttothebuildingownerandcouldnotrecovercompensationforaccidenttohimself.LiabilityofArchitects.Oneofthestrongestrecommendationsfortheuseofarmouredconcrete,andfortheuseo£^piiGrete\as.•a>protectiveenvelopeforstructuralsteel'intallbuildingsisthefact,orthe.belief,thatconcreteeffectuallypre-ventsthecorrosionoftheimbeddedmaterial.Asfaras.weareaware,nothinghastrans-piredwhereconcretehasbeenusedforstructuralor-protectivepurpose?undernormalconditionstoshakethisconfidence.The'questionhasrecentlybeenraised,orrather-revived,astowhether,undercertainconditions,thesteelofreinforcedconcretemaynotbesubjecttothedestructiveeffectsofelectrolysis.TherevivalofinterestisduetosomeexperimentsrecentlymadebyMr.A.A.Knudson,ofNewYork,andreportedafewweeksagototheAmericanInstituteofElectricalEngineers:Theexperimentswere:ame*=outasfollows:someblocksofone-:o-onePortlandcementsandconcretewerenouldedinacommonmetalwaterpail,withipieceof2-irichwrought-ironpipeplaced/erticallywithintheblockstoadepthofibout8inches.Whentheblockswerethreefears,oldoneofthemwasplacedinatankof>e&water,andanotherinatankoffreshvateivwithdirectcurrenttofeedtotheionpipesinthecentreofeachblock,thelegativeelectrodeconsistingofapieceofheetironplacedinthetank.Athirdblock,inrilartotheothertwo,wasplacedinatank>fseawaterbutwasnotsubjectedtotheElectrolysisinArmouredConcrete.electriccurrent.Afteraperiodofthirtydaysthelastnamedblockwasfoundtobeinperfectcondiiionandtheimbeddedpipewasperfectlyright.Buttheothertwoblockswhichhaddevelopedcracksduringthetest,wereeasilybrokenopen:yellowishdepositsweiefoundintheciackswheretheconcretehaddeterioratedtosuchadegreethatitcouldbecuteasilywithaknife:andthepipeswereconsiderablycorroded,showingalossofweightofover2percent.SimilarresultswereobtainedintestswithblocksofstandardRosendalecement,madeinthesamemould,althoughinthiscasetheblocksweretestedthirtydaysaftertheyhadbeenmade.Thecrackingoftheconcreteappearedasearlyasthesixthdayofthetest,andbytheeighteenthdaytheylookedasthoughtheymightfallapart.Oneofthepipesshowedacorrosionsimilartothepittingactionofundergroundelectrolysis,aholefby1inchbeingformedthroughthewallofthepipe.Itcannotbedeniedthattheseresultsareofprofoundsignificance.Theycallforcarefulinvestigationonthepartofconcreteengineers,andtheprovisionofspecialmeansofinsulationinallcaseswhereimbeddedstructuralsteel,ofthereinforcingmaterialofarmouredconcrete,isliabletoattackbystraycurrentsintheneighbourhoodofwetfoundations.Thewholesubjectofelectro-lysiswhich,becauseoftheexaggeratedusetowhichithasbeenputbyasensationalpress,hasnotreceivedfromtechnicalmentheattentionwhichitdeserves,shouldbemadethesubjectofasearchinginvestigationTheAmericanpassionforbigthingswillbegratifiedbyahugechimneynowbeingerectednearNewYork.Itwillrise506ft.abovethetopofthefoundation,andwillhaveanin-ternaldiameteratthetopof50ft.Thesizeofthechimneyhasbeenproportionedforleadingoff4,000,000cubicfeetofgasesaminute,withamaximumtemperatuieof600degreesFahr.Thegases,mainlyfromthesmelterfurnaces,willtravel2,000ftthroughflueductsbeforereachingthechim-ney.Thetotaldeadweightofthechimneyisestimatedat17,000tons.Thescaffoldingforchechimneyfromtheinsidewillbequiteafeature,andfourelectricliftswillbeemploy-edtocarryupmenandmaterials.Thecontractorsexpecttofinishthechimneyinabouttwelvemonths.Thecontractprice,withoutfoundation,isabout£40,000.BxceptfortheEiffelTowerandtheWashingtonMonument,thischimney,whenbuilt,willbethetalleststructureinthewoild.TheArchitecturalEditorwillbegladtoreceivesuggestionsormatterfromthoseinterestedmthissection.Address:ArchitecturalEditor,Progress71LambtonQuay,Wellington.ABigChimney.Building&Architecture.withajviewtodeterminingthelawsandlimitsotthisformofcorrosion.Theexis-tenceofavaluablebuildingmaterialismenaced,andthepreventiveissimple.Augusti,1907.PROGRESS.365



[C.DillworthFox,Photomentsofourpeoplewhich,thoughperhapsnotappreciatedbyanunthinkingpublic,isundoubtedlymostcommendable.THATCHEDCOTTAGE,ENTRANCETOORDNEYPARK,FRENCHEY,BRISTOL,
PROGRESS.Augusti,I90?.InthisissuewepresenttoourreadersthreeOldWorldpictureswhichcannotfailtobeofextremeinteresttoallloversoftheArtistic.OneoftheseisaviewoftheoldBishop'sPalaceatBeauvais,inFrance.GenerallyspeakingthebeautiesoftheCathedralinthiscityovershadowthoseofitsotherbuildings,andthereisatendencytooverlooktheArchitecturalgemswhicharescatteredaboutitsquaintstreetsandwhichcharmtheeyeatalmosteveryturn.ItisthearchitectureoftheNorthofFrancethatisprobablythemostinterestingofanythatwasinvogueintheMiddleAges,anditwashere,itseemsalmostcertain,thatthepointedstylehaditsbirthandwasbroughttothatARCHITECTURALANTIQUES.suchapictureofcosy,sunnyhappinessastomaketheonlookeralmostfeelthatthelotof-thehumblelodge-keeperisperhapsasenviableasthatoftheoccupierofthemansiontowhichthisisonlyanadjunct.Thesimplematerialsofwhichthecottageisconstructedshowthatgoodeffectisnotalwaysamatterofcost,andwecannotwonderatthereactionwhichisnowsettinginagainstthevulgartawdrinessofdesignwhichhasforsometimecharacterisedmostofthebuild*ingserectedbyourmiddleclasses,andatthegrowingpopularityofthesimpleoutlinesoftheworkofVoysey,May,andNewton,andothers,tosaynothingofsomeofourownarchitectswhoseworkshowsanoriginalityandapowertosuittheirbuildingstothesurroundingsoftheplace,andtotherequire-modern,requirements,inthemain,itisevidentthattheoriginaldesignhasnotbeenmateriallyalteredforgoodorbad,andthereisaharmonyintheworkwhichiswantinginanotherbuildingwhichweillustrate,namely,OrielCollege,Oxford.HerewenoteadistinctlyGothicbasisinthebuilding,thesixprincipalwindowsbeingwelldesignedanddecorated,buttheporchandbaywindowsareElizabethanwhilethegablesandthepedimentoverthethreenichesmusthavebeenaddedfullyahundredyearslater.Notwithstandingthesedefects,ifwecancallthemsuch,thereisamarvellouscharmabouttheseoldbuildings,notonlyintheirformandcolouring,butonaccountoftheactualpersonalimpresswhichthebuilderoftheperiod,inwhichalterationsoradditionsTheapplicationofthemotortoagricultureinFranceissteadilygrowing,andthemonthofMayhasseenanothercompanyfortheexploitationofagriculturalmotorvehiclescomeintoexistenceatArras.Thiscompany,whichiscalledtheSocietedcsAutomobilesAgricoles,iscallingupaworkingcapitalofonly£10,000.Itsrationd'etreisthesellingorloaningoftractors,wagons,andallkindsofmotorvehiclesapplicabletoagriculture,allofwhicharetobesuppliedundercontractbyacompanynowformingatArras,whichsecondcompanywillcarryouttheworkofconstructingthevehicles,willundertakeallrepairs,andwillplacegaragesatthedis-positionoftheSocietedcsAutomobiles.havebeenmade,hasleftuponthem.How-everincongruousadesignmayappeartothecriticalloverofabsolutecorrectness,themellowinginfluenceofFatherTimehassoft-eneddownthoseincongruitiestosuchanextentthatitisonlybyareasoningprocessthattheyareobserved.Whytheoiiginalcorbel-tableandparapetcametoberemoveditishardtoimagine;wecanonlysupposethatthearchitectoftheyearduringwhichitwascondemneddidnotconsideritup-to-date,andsoithadtogiveplacetothemean-inglessrowofgableswhichhavestoodtothisday.Thedescriptionofthenextbuildingshouldbeputintothehandsofapoetratherthaninthoseofaprosaicwriterof"Pro-gress."Isitpossibletoimagineamorein-spiringpieceofEnglishcottagelife?Shelteredfromthenorthandeastbythebeautifullime-stonerockswhicharehalfdrapedbyivyandothervegetation,thewholepresentsperfectionwhichhasmadeGothicthemostpoetical,asperhapsitisthemostwonderful,ofallarchitecture.DuringthedecadentperiodofMedievalArchitecture,thetasteofthepeopleranverymuchtowardstheproductionofbuildingsrichinornament,andwithcompara-tivelysmallunbrokenspaces,asisexemplifiedinEnglandinHenryVll.'sChapelatWest-minster,King'sCollegeChapelatCambridge,St.George'satWindsor,andelsewhere.InthisdesignatBeauvaisthisfaultisnotsoapparent,forthoughpartsarehighlyorna-mented,thereisacertainairofreposegiventothewholeedificebythelargeextentofunbrokenwallinglyingbetweenthewindows.Itwillbeobservedthatheraldicdevicesplayalargepartintheschemeofornament,asitdidintheEnglishworkofapproximatelythesameperiod,andwhichisabsentfromtheearlierperiodsofMedievalArchitecture.Althoughthebuildinghasbeenadaptedto366
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N.Z.StateCoal.Aprettydunedinhome[BHooper,ArchitectBythelastCanadianmailwereceivedaninterestingcommunicationfromMr.G.E.Humphries,theinventorofHumphries'PatentScaffoldbracket,whichwasfullyillustratedanddescribedinourissueofIstNovember,1905.Mr.HumphriesreportsthatheconductedhisfirstdemonstrationattheWindsorHotelinMontreal,andthetestsweresosatis-factorythatorderstotalling300bracketspermonthfortheprovinceofQuebecwereatoncebooked.Shortlyafterthis,Mr.Hum-phriesreceivedanurgentordertosupply150morepermonth,thistimefromNewBrunswick,makingatotalof450securedwithinafewweeksoftheinventor'sarrivalintheDominion.CableadvicereceivedbytheWellingtonScaffoldBracketCompanysincetheabovecommunicationwaswritten,statesthatMr.Humphrieshadreceivedordersforupwardsof5,000brackets.WewishMr.Humphriesthefullestmeasureofsuccessintheexploitationofhisexcellentdevice.Humphries'ScaffoldBracket.ThecontractfortheerectionofateakioskatMitamarhasbeenlet-at£i3HKLArchitect,JohnS.fjwan^contractors,Young&Pettey.******Mr.H.Alexander,Petone,hassignedthecontractfortheerectionofaresidenceatTrentham.Contractprice£900.Architect,JohnS.Swan.PlanshavejustbeencompletedforalargeresidenceinTimaru,thespecialfeaturesbeingthelargesizeofrooms,thecombinedsizeofdrawingroomandbreakfastroom,whenfoldingdoorsareopen,beingabout70'x17.Theentrancehallis25'x15.Archi-tect,B.B.Hooper,Dunedin.AresidenceisincourseoferectionatLowryBay.Contractprice,£679.Architect,JohnS.Swan;contractors,Page&Ander-son.sj::(:;fcOfsjsThenewclassroomsandlatrinebuildingforSt.Patrick'sCollegeareincourseoferection.Contractprice£2,500.Architect,JohnS.Swan;contractors,Davis&Brow-man.AcottageisincourseoferectionatL,owryBayforMr.JohnS.Swan.Contractprice£520.Contractors.Davis&Browmaii.NotesAPRETTYDUNEDINHOME(GROUNDPLAN)TYPICALCANTERBURYHOME(DR.BRITTIN'SHOUSE,CHRISTCHURCH)Augusti,1907.PROGRESS.ItwasrecentlystatedbytheUnder-Secre-taryforMinesthatthesupplyofStatecoalisnotsufficienttomeettherequirementsoftheRailwayDepartment,andWestportcoalwasobtainedtosupplementthesupply.Regardingbriquettes,hesaidtheworkshadnotbeencompletedafortnightago.Theworkshadnotbeenidle,andastotherebeingnomarketfortheoutput,thatwasarashstate-ment,asthebriquetteshadnotbeenplacedonthemarket.Thebriquetteswerenotfiiable,andastotheircommercialvalue,thatwasanothermatterthathadyettobeproved.OnthecostMr.ITamerwasdiplo-matic;saidhe,"Thisremainstobeseen."368



Norwichhasinuse18,000gascookersand18,000slotgasmeters,andthistotalisnotequalledbyanyothercftyofthesametpopu-lation—justover100,000.A.andG.indicatepositioninwhichboltsare'fittedmcentrelineofsash,thepinsofwhichruninagrooveintheframe.B.Sashscrewusedtosecureuppersectionofpartingbeads,whichareremovedtemporarilyduringcleaning.C.Pointatwhichpartingbeadsarecut.D.Screwplateonwhichbalancesarepivoted.E.Screwplateattachingendofbalancetouppersash.F.Boltsecuringotherendofbalancetolowersash.,AnovelfeatureintunneldesigndevisedbyMr.CharlesM.Jacobs,thechiefengineertothePennsylvaniatunrelsundertheNadsonriver,isfoundinthescrewpiles,whichwillbeplacedatintervalsoffifteenfeetthrough-outthelengthofthetunnels.Whilethesiltformingthetedoftheriverissufficientlytenacioustoholdthetunnelsinperfectalign-mentduringconstruction,itwasnotcon-sideredfirmenoughtodosowhentheyareinuse.Toforestallthispossibledangerscrewpileswillbesunktoasolidfoundation,anduponthemthetunnelproperwillrest.Thepileswillbe27inchesoutsidediameter,andtheshellwillbeHinchesthick.Thesectionswillbe7feetinlength,andwillbeboltedtogetherthroughinternalflanges.Thelowestsectionwillbecastwithoneturnofascrew4feet8inchesindiamerer.ANewDeparture.TOPSASH,REVERSEDFORCLEANING.thecolony,aswellasinAustralia,America,andEurope.Ourfirstillustrationshowshowthesashesareattachedtoeitherendofmetalbarspivotedinthecentreandsupportedonscrew-plates,thescrew-platesinturnbeingattachedtothepartingbeadsontheframe.Theeffectthusproducedisthatthesashesareevenlybalancedandcanbemovedupanddownintheframeguidedb}7"meansoffixedpinsfittedtothesashesandrunninginagrooveintheframe.Onlyaminimumofforceisrequiredtoovercomethefrictionofthepivot,andbetweenthesashandframe,sothatachildcanreadilymovesashesweighinguptolOOlbs.Bythissystemtherattlingandjammingofsashesandbreakingofcords,whicharetheattendantevilsoftheweight-and-cordwindows,areallentirelyovercome,andaperfectlysmooth-runningpairofsashesistheresult.Improvedventi-lation,whichisnowadmittedtobeaques-tionofvitalimportancebymedicalmen,issecuredbytheAustralSash,foritopensinsuchamannerthatthevolumeofdraughttendsinanupwarddirection,renderingpos-siblefreeventilationwithoutadirectdraughtandtheresultantcoldinthehead.Forthisreasonthesashisbeingadoptedforfactories,hospitals,andschoolbuildings,oneofthelatterbeingillustratedherewith.Baseandsafetyincleaning,asbeforemen-tioned,isamostimportantfeatureintheAustralSashBalance.Theoutsideglassofbothsashescanbereadilycleanedwithoutleavingtheroom,thusobviatingtheextremeriskofstandingoutsideonthesill—acoursewhichsooftenleadstofatalaccidentswherehighbuildingsareconcerned;andthetimidhousekeeperwillnotonlyfindanewdelightintheimprovedorderofthings,butthelargeemployeroflabourwillexperience,nodoubt,materialreductioninhisaccidentinsurancepremiums,followingontheinstallationofthesysteminhisfactory.Anotherofourillustrationsshowsthetopsashswungintotheroomforcleaning.Thefullsimplicityofitsmovementsmustbeseentobeproperlyappreciated,butitwillbesufficient,however,tostatethatbothsashesaresuspendedataconvenientangleduringtheoperationofcleaning,andthereisabso-lutelynoweightupontheoperator,norriskofbreakage.WeareinformedthatordersarenowonhandtofittheAustralSashBalanceinthefollowingWellingtonbuildings:—OfficeoftheWellingtonPublishingCo.;warehouseforD.Anderson&Son,MolesworthStreet;IrvineandStevenson,BrandonStreet;W-H.Turnbull&Co.,PanamaStreet;andotherbuildings;andweunderstandthatarrange-mentshavealreadybeenmadefortheintro-ductionofover2000sashesinNewZealand.(Forfurtherparticularsseepage385.)SCHOOLOFDOMESTICINSTRUCTION,CHRISTCHURCH(FITTEDTHROUGHOUTWITHTHEAUSTRALSASHBALANCE.)THEAUSTRALSASHBALANCE.Theacknowledgeddeficienciesoftheor-dinarywindowsashhaveledfromtimetotimetomanyattemptsatimprovement.Someoftheinventionsinthisdirectionhavedisclosedconsiderableappreciationofurgentrequirements,andtheymaybeclassedamongstthemanysuccesseswhichhavecharacterisedthevaryingphasesofbuildingconstructionduringthepastdecade.TheAustralSashBalance,however,makesaveryreasonableclaimtosuperiorityinrespectofeaseandsafetyofinsidecleaning,andhasalreadycommendeditselftopracticalarchi-tectsandbuilders,havingbeen:largelyadoptedinWellingtonandothercentresofAREVERSIBLEWINDOWWITHOUTWEIGHTSORCORDS.Augusti,1907.PROGRESS;TheGasCookingRecord.369
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WhentheproposalwasmadetoexpandtheinstitutiontothedimensionsofafittingSeddonMemorial,theBoardofEducationgrantedforthesiteofthenewbuildingsanacreoflandatthecornerofBarbadoesstreetandMoorhouseavenue.ThesiteisnowthecentreoftheindustrialquarterofChrist-church,andthereisampleroomforexpansion.Atalargeandrepresentativemeetingsum-monedbytheMayoritwasresolved,withonlyonedissentient,toadopttheTechnicalCollegeasalocalmemorialtoMr.Seddon.This,withtheadditionofanAssemblyHall,ReadingRoomandTechnologicalMuseum,PrinciplesandPracticeofCarpentryandJoinery,Plumbing,Coachbuilding,Cabinet-making,Tailors-cutting,Dress-cutting,andWoolclassing;BuildingConstruction,Build-ers'Quantities,Drawing,PracticalGeometry,PracticalMathematics,AppliedScience,Shorthand,Book-keeping,CommercialCor-respondence,CommercialGeography,Com-mercialArithmetic,Typewriting,English,French,andGerman.thesehavebeencontinueduptothepresenttimewithsuchalterationsandadditionsashavebeenfoundnecessary.Theworkdonehasreceivedthecordialsupportofthepublicbodiesofthedistrictwithoutwhosefinancialsupportitcouldnothavebeenmaintained.Thefollowingisa.listofthecontributorswiththeamountoftheirannualcontribution:—:—ChristchurchCityCouncil£30000SelwynCountyCouncil5000A.&P.Association2000WoolstonBoroughCouncil12100SumnerBoroughCouncil10100ChristchurchDrainageBoard1000ChamberofCommerce10100IndustrialAssociation1000Employers'Association1000TradesandL,abourCouncil1000RiccartonRoadBoard1000TradesUnions2030NewBrightonBoroughCouncil550Duringthepresentyearclasseshavebeenheldinthefollowingsubjects:—SeddonMemorialTechnicalCollege,=====CHRISTCHIRCH.=====Augusti,1907,PROGRESS.
SEDDONMEMORIALTECHNICALCOLLEGE,NOWBUIIDING(FRONTELEVATION)SIRJOHNGORSTLAYINGTHEFOUNDATIONSTONENorthCanterbury,fromtheearliestdaysofcolonisationwelltothefrontinthecauseofeducation,hasiecentlyaddedtoitsgreatservicesagreatachievementbyestablishingaCollegeofTechnicalInstructionasamemorialtothelamentedstatesmanwho,asministerialheadoftheEducationDepart-ment,hadthecanseoftechnicaleducationsomuchatheart.TheRightHon.R.J.Seddonwasneverwearyduringhislifeofdilatingonthenecessityforspecialinstructiononalltechnicallines,withoutwhich,healwaysstronglyurged,theindustriesandcommerceofthisCountrywouldbeunabletocopewiththecompetitionofthewellinstructed,enterprisingnationsofthecivil-isedworld.Nothing,therefore,couldbemorehonouringtohismemorythantheassociationofhisnameforalltimewithaninstitutionofthecomprehensiveaimsandgeneroxisproportions,foundedwithGovernmenthelp,accordingtolaw,bythepeopleofNorthCanterburyandnowunderconstructionintheirenterprisingCityofChristchurch.EarlyHistoryandPresentPosition.Thestorygoesbackto1902,adatelongpriortothedeathofMr.Seddon.InNovemberofthatyear,aguaranteefundhavingbeenestablishedbyvariouspublicandlocalbodies,managerswereelectedbythecontri-butorsinaccordancewiththeManualandTechnicalInstructionAct.During1903ContinuationclasseswereheldatRichmondandSydenham,ContinuationandTechnicalclassesinVictoriahall,andPracticalclassesinworkshopsrentedfromtheCityCouncilinArmaghstreet.WiththeexceptionoftheclassesatRichmond*andSydenham,370



increaseinoneyearofabout120.Thesamehasbeen,doneinAucklandthisyear,andtheDirectorunderstandsthattheretheentryexceedsaccommodation.Theobjectoftheschoolwouldbetoprovideforboysandgiilsfromaboutfourteenyearsofageupwards,suchaneducationaswillenablethemmorereadilytobecomeskilledintheoccu-pationswhichtheytakeup.Itisintended,inshort,tobetotheskilledartisan,mechanic,clerk,orfarmerwhattheordinarysecondaryschoolisintendedtobefortheprofessionalclasses.Owingtothechangedconditionsoflabour,theoldsystemofapprenticeshipisfallingintodisuseand,whereitsurvivesinamodi--fiedformtheapprenticesarerequiredtogetinstructionelsewhereintheprinciplesofthetrade.If,therefore,thesupplyofskilledartisansandmechanicsistobemaintained,anewmethodoftrainingmustbeinitiated.TheTechnicaldayschoolisintendedtolayasoundfoundationforthis,andiftheproperequipmentisforthcoming,apupilwhogoesthroughathreeorfouryears'courseattheschoolwillbefarbetterabletomasterwhatyetremainstobelearnedofhistradethananapprenticeofthesameagetrainedundertheoldsystem.MR.S.HURSTSEAGER,ARCHITECT.(FromamemorandumbytheDirector,Mr.JohnH.Howeix.)AladleavesschoolfronTtwelvetofourteenyearsofageandissenttotheofficeortotheshop.Iftheparentsareanxiousaboutthelad'seducationandheisindustrious,hemaybesenttotheeveningclassesforthreeorfoarnightsaweek.Thismeansthatforhalftheweektheladleavesworkatfiveorsometimessix,goeshometochangeandtea,backtoclassesatseven,andhomebetween9-30and10p.m.Moreover,ifheistoprofittothefull,homeworkmustbedoneequaltoatleastanotherevening'swork.Anyteacheiwillrealisehowlittlecaningeneralbeaccomplishedunderthesecircumstances.Thisprovesthevitalnecessityforatechnicalda>school.Supposeontheotherhand,thatthelacpostponesattendingeveningclassesuntilh(isseventeen.Experienceshowsthat^forth<mostpartthehabitsofspendingtheeveningformedintheinterveningyearsarehardtt<breakthrough/andwheretheeffortismad.thepowertoprofitbyinstructionistoalargReasonsforaTechnicalDaySchool.-MR.G.t.booth(closelyidentifiedwith'themovementfromthebeginning)Theproposedcourseofeducationisbrieflyasfollows—Forthefirstyearthesubjectsnecessarytoasoundgeneraleducationwillbetaught,suchasareindicatedinthepublicschoolsyllabusforstandardvii.,whilespecialattentionwillbepaidtopracticalworkinelementaryscienceforbothsexes,tomanualtraininginwoodandmetalforboys,andtocookeryandadvancedplainneedleworkforgirls.Noforeignlanguagewillbetaught,notbecausetraininginthemisnotheldtobevaluable,butbecauseundertheconditionsofourlifeheretheyarenotatpresentessential,andtheiromissionwillpeimitmoreattentiontobegiventothestudyofEnglishandmoreimmediatelyimportantsubjects.Insubsequentyearswhiletheinstructionincertainsubjectswillbethesameforallpupils,inotherstheywillbeallowedtochoosetheircourseaccordingtotheoccupa-MR.HALL(BuildingConstructionandDrawing.)tiontheyintendtopursue.Theoptionalcourseswillbeasfollows:—:—A.Boys.—(1)Commerce;(2)Buildingtrades;(3)Engineeringtrades;(4)Agri-cultureandHorticulture;B.Girls.—(l)Domesticpursuits;(2)Commerce.Whenthepupilsleavethedayschoolandenterupontheirtrade,itisintendedthattheyshallcontinuetoreceiveinstructioninitshigherbranchesintheeveningclasses.ItwillbeseenthatthedayschoolwillthusformanimportantlinkbetweenthePrimarySchoolandtheTechnicalCollege,and,inthecaseofthosewhowishtoqualifyforhigherpositionsinindustryandcommerce,toCanterburyCollege.Christchurchwillthenhave,onthetechnicalsideaswellontheprofessionalside,aschemeofeducationascompleteascircumstanceswillallow.Itmayherebestatedthatthecourseinagricultureandhorticultureisdirectlyinten-dedtoencouragetownboystoengageinthesepursuitsbygivingthemanopportunitytolearntheirprinciplesandacquiresomeknowledgeoftheirpractice,andthusdosomethingtocounteractthegrowingmigra-tiontothetowns.aWooldepartment,andaSmith'sworkshop,willbecompleteenoughtoformaworthy-memorialtotheStatesmanwhosesympathywiththeworkerswassokeen,andofwhosepolicythedevelopmentoftechnicaleducationformedsolargeapart.Provisionwilltherebemadeforthoroughlyequippingthework-ersfortheircallingsandforthecultivationofthosewiderandmoreintellectualandsocialinterestswhichareofsuchimportanceinthetrainingofthecitizen.ATechnicalDaySchool.LINKBETWEENPRIMARYSCHOOLANDTECH-NICALCOLLEGE—SCHEMEOUTLINED.TheDirectorproposesthatthebuildingandequipmentoftheTechnicalCollegeshouldbeutilisedduringthedayforaTech-nicaldayschool,asiscommonlydoneinthecaseofTechnicalCollegesandInstitutesinGreatBritain.SuchadayschoolhasbeenestablishedwithgreatsuccessinconnectionwiththeWellingtonTechnicalSchoolwhere,in1905,whenthedayschoolstarted,theentrywas160pupils,whileatthebegin-ningof1906theentrywasabout280,anAugustt,907.PROGRESS.
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misscharles(Dress-cutting.)MR.j.witsoN(French.)MR.wynnirwin(Shorthand.)ChristcharchTechnicalCollege.ControllingAuthority:NorthCanterburyBoardofEducation.BoardofManagementJ.Hight.M.A.,Iyitt.DChairman(BoardofEducation.)C.Allison,Vice-Chairman(ChristchurchCityCouncil).F.Barlow,A.R.I.V.A.(ChristchurchDrainageBoard.)W.M.Bellamy(NewBrightonBoroughCouncil.)G.B.Chick(ChristchurchCityCouncil).W.F.Cooper(TradesUnions).W.H.Cooper(ChristchurchCityCouncil).T.B.Gaffney(SumnerBoroughCouncil).T.Gapes(ChristchurchCityCouncil).A.Hart(TradesUnions).JHayes(WoolstonBoroughCouncil).F.W.Hobbs(Employers'Association).W.Jameson(SelwynCountyCouncil).D.Lumsden(SchoolCommittees'Association).B.P.Manhire(ChristchurchCityCouncil).W.DevenishMeares(ChamberofCommerce).W.Minson(IndustrialAssociation).M.Murphy.F.L.S.(A.andP.Association).G.W.J.Parsons(ChristchurchCityCouncil).C.A.Richardson(RiccartonRoadBoard).T.W.Rowe,M.A.,LX-B.(BoardofEduca-tion).H.R.Rusbridge(TradesandLabourCouncil).Director,Secretary,andTreasurer:JohnH.Howell,8.A.,BSc.AssistantSecretary:MissBeare.Office:7Bowron'sBuildings,ManchesterSt.N.B.—ThefirstpromotersoftheInstitutionwereMessrs.Booth,HurstSeager,Minson,andBeavan,whoseportraitsappearinthisissue.andyoungwomenwhocametotaketheinstructiontheyprovided.Iwouldliketoseethis,thattheColonyshouldnotattempttoruntechnicaleducationbyitself,buttheremustbeagood,solidfoundation,ageneralinstruction,andgeneraldevelopmentoftheintelligenceandpowersoftheboysandgirls.Untilthentechnicalinstitutionswouldnotbeaseffectiveandadvantageousastheymightbe."TheDirectoroftheWorkingMen'sCollegeinMelbournetoldmethattheyexperiencedthesamedifficultyandthattheyfounditnecessarynotonlytoestablishatechnicaldayschool,butalsoapreparatorylowertechnicaldayschool.ThedirectoroftheTechnicalDaySchoolinWellingtoninhislastreporttotheMinistersaid:"Themr.w.bridge(Wool-classing)'MR.J.MA.WSONSTEWART(Book-keepingandOfficeRoutine.)extentlost.Evenafoundationonwhichtobuildiswanting;fortheknowledgegainedintheprimaryschoolisforgotten,andthepowerofconcentratingattentionhasneverbeenacquired,Noonewhohashadtheexperienceofthework—nooneevenwhohasconsideredcare-fullytheTechnicalSchools'exhibitsintheExhibition—hasanydoubtthatmuch,isbeingevennowaccomplished.Thereareearnest,ablestudentsscatteredthroughtheclasseswhoprofitfullybywhatisbeingdone,buttheyarenotone-tenthofthenumberthereshouldbe.ThewordsthatwerespokenbySitJohnGorstinthisconnectionmayberemembeied:—"IntheeffortsthathavebeenmadeintheOldCountrytopiomotetechnicalinstructionthegreatobstaclethathadbeenmetwithwasnotwantofmoneyorbuildings,norgoodteachersoftechnicalsubjects,butithadbeenthewantofpreparationonthepartoftheyoungmenMR.w.c.best(Book-keeping,etc.PROGRESS.372Augusti,1907.



MR.J.H.howell,b.sc(Director.)MR.A.W.BEAVENAugusti,1907.373

MR.W.mjnson(IndustrialAssociation.)TT——-^-—i3R-hight(ChairmanofBoardofManagers.)TheinstructiontobegivenintheTech-nicalDaySchoolwillbedirectedtofitboysforthefollowingpursuits:—commercial,engin-eering,building,andlastbutnotleast,agri-cultural;andinthecaseofgirls,foreithercommercialordomesticpursuits.Thismeansonlythatthestudieswhichthepupilpursueswillbeingeneralspeciallydirectedtothecall-ingheproposestotake_up.Noforeignlang-uageswillbetaught,butspecialattentionwillbepaidtoEnglish.Adistinguishingfeatureoftheschoolwillbetheamountoftimegiventothevariouskindsofpracticalwork—bywhichImeanworkinwhichalargepartofthetrainingisderivedfromdoing.Prac-ticalworkwillincludelaboratorywork,domesticscience,type-writing,woodwork,metalwork,andthedrawinginconnectionwiththese.Thetimedevotedtothesesubjectswillbeaboutone-thirdofthetotalgiventoinstruc-tion,thoughtheamountgiventoeachwillde-penduponthecareertobefollowed.Thosego-inginforcommercialpur-suitswill,forexample,donometalwork,whilethoseintendedforagri-cultureortheskilledtradeswilldonotype-writing.Allgirlswillberequiredtotakedomes-ticeconomy.Theschoolcurriculumwillcoverabout30hoursperweek,andoftheseabout10hourswillbegiventopracticalwork.Asillus-tratingthekindofworktobedone,agirlin-tendedforthepositionofacorrespondenceclerkwouldgiveaboutfivehourstotypewriting,fourtodomesticeconomy,andoneortwotogen-PlumbingClassesweretheonlytradeclassesintheSchoolthatwereonareallysoundbasisand.inwhichreallysoundworkwasdone."InaconversationIhadwithhimkist.vacationhesaiditwastotheTechnical|>£.ySchoolthathelookedforfutureresults.]££Jdiy~satisfactory-.workinevening'classes%3&notpossibleundefpresentconditions,andi|pssas'onlywhenthedayschoolhadpreparedstudentsfortheofficeorworkshop,hadshowedthemwhatwasthegoalatwhichtheymustaim,andlinkedthemtotheinstitutionwhichwouldenablethemtoreachit,thattheeducationgivenwouldbereallyworthyofthena.me.TheTechnicalDaySchoolisthe-key-stoneofthestructure.eralscience;theremainderofthetimebeingtakenupinEnglish,arithmetic,shorthand,commercialhistoryandgeography,and-bopk-keeping.Aboyintendedforengineeringwillgiveabouteighthourstodrawingand'work-shop,fourhourstopracticalscience"andme-chanics,theremaindertoEnglish,practicalmathematicsandgeometry,theoreticalmech-anics,andscience."\u25a0Itmustbeborneinmindthatthetechnicaleducationoutlinedaboveneedsveryspecialequipment;andifitistobe.economicallyadministeieditcanonlybegiven&tonecentre.Takeinstructionintypewritingonly:agoodtypewriteronthemostfavour-abletermswillcostfrom£10to£15.Ifproperinstructionistobegiven,inaschooloffairsizeatleast30ofthesewillbeneeded(attheAucklandTechnicalCollegetheyhave40).Thisalonemeansacapitalexpen-ditureofatleast£300,tosaynothingofthespecialroom,tables,stools,andother!ap-pliancesneeded.ThebuildingancTrequip-



mr.kershaw(PiinciplesandPracticeofPlumbing),MR.Greenfield(CarriageBuilding)provingtoohighincreaseditscontributionto£7306.WhilstrecognisingtheliberalityoftheGovernment,theboardfeelsthattheworkoftheTechnicalCollegemustinevitablysufferifthereisnomoreliberalinfusionofeducationalinterestsandpursuitsthancanbeeffectedbyclassroutinealone.AproperlyconceivedTechnicalCollegeshouldbetotheworkersallthataUniversityCollegeistotheprofessionalclasses;anditshouldhaveasitsidealthefosteringofthosewholesome,generalinterests,whichareofsuchmomentinmouldingcharacterandincultivatingpublicspirit.TheGovernmenthasdoneitspartgener-ously,anditremainsforthepeopleofChristchurchtodecidewhethertheworkoftechnicaleducationintheircityshallbeconductedwithbroadmodernaims,orcon-finedtothenarrowestlimits.mentofasimplelaboratorywillcostlessthan£500,andtheannualcostforitsupkeepforaschoolof300willbeabout£70.Similarlyfordomesticscienceandwork-shoppractice.Allthesemustbeprovided,andareindeedalreadyarrangedforattheTechnicalCollege.Ihavehadawideexperienceandanotunsuccessfulcareerasateacher,butIsayfranklythatpreparingboysforUniversityScholarshipsischild'splaycomparedwiththeeffortrequiredtogetsatisfactoryresultsfrom,say—oneofourEnglishclasses.Wewantforoureveningworkteachersinthebestphysicalconditionandwecanonlyensurethat"byusingourowndaystafffortheeven-ingworkandprovidingforthemequivalentreliefduringtheday.Themostsuccessfulschoolsarethosewherethereisastrongespritdecorps\mongthestaff.ItisimpossibleforthistoexistifMR.chetwin(Sign-writing),MR.dalziel(CarpentryandJoinery)TheBuildings.Onthesubmissionoftheplans,theEduca-tionDepartmentrecommendedthatoneofthethreeworkshopsproposed,togetherwiththeAssemblyHall,MuseumandReadingRoom,shouldbeomitted.SeeingthattheAssemblyHallisnecessaryfoitheproperconductofthetechnicaldayschoolwhichitproposestoestablish,thatathirdworkshopisurgentlyneeded,andthataMuseumandReadingRoomwouldaddmuchtothevalueandinterestoftheworkdone,theBoardacceptedtherecommendationoftheDepartmentwithgreatreluctance.TheGovernmentthenmadeagrantof£5650andonthetenderstheirinterestsaremainlyconcernedinotherinstitutions.Thetemporarycharacterofaneveningstaffisafurtherseriousobstacletothatcontinuityofworkwhichissoneces-sarytosuccess.MR.w.Sinclair(CommercialArithmetic)Augusti,1907.PROGRESS.
missbeare(Type-wiiting),AssistantSecietary,374



trumpetmountedabovethemouthofthediaphragm,andservingtoconcentrateuponitselfthesoundswhichitisdesiredtoregister,orinverselytoamplifythesoundsemittedbythemembranewhenreproducingsounds.ThePhonogram.—Foraconsiderabletimephonogramshavebeenmadeincylindricalformandofplasticcomposition,theingre-dientsofwhichareprincipallywax,ormoreordinarilystearine.Thecomposition,ren-deredthoroughlyhomogeneousandofperfectfineness,meltedbyatemperatureofabout250degrees,filteredandpurified,is1runintoannularmouldsmaintainedatalowertem-perature,androtatedinordertoexpeltheminutestbulbsofair,whichwouldleaveholesrenderingthecylinderuseless.Itis'thentakenoutofthemould,trimmed,cooledcare-fullytoavoidunequalshrinkage,scoopedoutasmuchaspossibleintheintervalsbetweeninternalribs,whichalonearelefttotheexactdiameterofthemandrilofthephonogram.Aftersuitablyboring(thismandrilisslightlyconicaltofacilitatetheintroductionofthecylinderandtoavoidplacingitwronglyinposition),itisfinallyturnedand,polishedexteriorlybyamachine(thecuttersofwhicharesometimesofsapphire),andthenpresentsaperfectlycylindricalandsmoothsurface,the.entireperfectionofphonogramsconsistsintheminutestexactitudeofthesmallestde-tailsoftheimpression,becauseitisbyhun-dredthsofamillimetrethatthedepth"ofthefurrowismeasured,andbythousandthsthatthenumberofundulationsscratchedineachcentimetreofthefurrowismea-sured;scarcelyperceptible,andyetsocharacteristicthatapersoncanrecogniseundermicroscopi-calexaminationaspecialfeature,-accordingtothenatureofthe-Fig.2.—CINEMATOGRAPHIC(Rearview).Fig.I.—CINEMATOGRAPHICAPPARATUS(verticalsection).Thiscombinationofthephonographandthecinematographhasnowbecomeathoroughlypracticalsuccess.Oneforthepictureandtheotherforwordsorsounds,theyinstantlyseizeandafterwardsreproduceatwilllivingscenes,enablinginterestingandusefulrecordstobepreservedofaperiod,anindustry,oranart.If,separately,thephonographandthecinematographrecordinterestingevents,itisevidentthattheircombinationinoneap-paratus,producingatthesametimealivingsceneandvoicesofallkindswhichaccom-panyitwithrigorousexactitude,presentsafargreaterinterest.Wewilldescribe,ivthefirstplace,thephonographwhichentirelyfulfilsthesecon-ditions.ThePhonograph.—Thephonographofto-day(1907)isconstructedexactlyonthesameprincipleastheprimitiveapparatusofKdisondatingbackto1877.Itcomprises:(1)aplasticsurface(cylinderordisc)rotatedso.thateverypartpassessuccessivelybelowafinepointofagate.Itisuponthissurfacethatsoundsareregistered:(2)areproducerdiaphragm,consistingofasmallcylindricalboxoneoftheendsofwhichisavibratingmembranesupportedbythesidesofthebox,andcarryinginitscentreapencilthepointofwhichserves—eithertoscratchthesurfaceofthe"phonogram,"inordertotracethereonafurrowmoreorlesswideanddeep,accord-ingtothenatureandvolumeofthesoundvibrationsreceivedbythemembrane;ortoretraversethefurrowwithoutalteringit,tooperateinaninversemanneruponthemem-brane,andmakeitemitthesoundsregis-teredpreviously:(3)amotormechanismoperatedbyclockworkorasmallmotor(generallyelectricity),givingtothephono-gramitsrotarymovement,andtothedia-phragmthecorrespondingmovement,sothatthecombinationofthesetwomovementscausesthepenciltotraverseregularlyoverthewholesurfaceofthephonogram:(4)aTHePHotvo-Oinem&togr&pH(^)fto*a^inventionwhichbrilliantly/*&\fulfilsthepromiseofearlydays.Augusti,1907.PROGRESS."taking"ascenebyphonographandcinfmatograhinatheatreSPECIALLYDESIGNEDFORTHEPURPOSE.375



TheArmyandNavyJournalsaysthatthoughEnglandappearstobetakingtheleadinturbines,shehascopiedAmericafarmoreinhertypesofscrewenginesthanAmericahascopiedEngland.Theprevailingtypesofscrewenginesfirstusedinthemercantilemarinesandthenaviesofbothcountriesarewhatareknownasthe"backaction,""directaction,"andthe"verticaloverheadcylinder,"engines;andthesetypesalloiiginatedinAmerica.ThefirstshipintheEnglishnavywhichhadherentiresteammachinerybelowthewaterline,andthefirstonewhoseengineswereattacheddirectlytothescrewshaft,wasthe"Amphion,"thedesignofwhosemachinerywasmadeinNewYorkandsenttoEngland.Britishv.AmericanInvention.TheGermanmilitaryauthoritieshavebeenconductingaseriesofinterestingexperi-mentsattheHeubudecoastdefencebattery,DanzigBay,withtheobjectofdeterminingtheefficiencyofmodernord-nanceinrepellingcaptiveandfreeballoons.Thebatterywasequippedwith10-centimetregunsandmortars.Shrapnelwastheam-munitionused.Floatingataheightthatvariedbetween18,000and25,000feet,balloonsof100cubicmetrescapacitywetequiteeasilybroughtdown.Onlyoneballoonescapedinland.RepulseofBalloonsbyCoastDefenceBatteries.Phono-Cinematograph.—Thesynchro-nismbetweenthephonographandthecine-matographisindispensable.Allillusionwoulddisappearif,forexample,thevoicecontinuedtosoundwhenthemouthoftheimagehadalreadyclosedandwasnotmoving.Origin-allythesynchronismwasonlyobtainedbytheskilloftheoperatorinturningthecrankhandleofthecinematographmoreorlessquicklywhilefollowingthesoundsemittedbyimage,areperforationswhichservetotra-versethefilmasrequired.Fig.3shewsaslightlyenlargedsampleofthebandfilm.Thesensitisedbandunrollsitselffromthebobbinintheupperboxinsuchamannerthatthegelatinesidefacestheobject,passesoveraroller,thenoveratoothedcylinder(a),whichmesheswiththeperforations;afterwardsitdescendsthroughaslotwhichguidesitver-ticallyinapositioncorrespondingtothefocusoftheobject.Belowtheslotisamutilatedtoothedwheel,whichateachrevo-lutiondrawsthebandthroughalengthequaltotheheightofanimageduringthetimethattheobturatorisclosed.Thebandpassestoasecondtoothedcylinder(b)aroundaroller(q),androllsitselfaroundthebobbininthelowermagazinecontrolledbyafrictionbrake.Allthemovableparts,thecylindeis,rollersandobturator,areactuatedbyasinglecrankhandle;thefilm,therefore,isnotsub-mittedtoanystrain.Thelowerbobbin,thediameterofwhichincreasesasthebandrollsitselfthereon,isoperatedbyfriction.Itsangulaispeed,therefoie,diminishesfreelyinproportionasitcarriesmoreoftheband.Thelongestnormalexposureisaboutone-sixtiethofasecond,andsometimesofone-seven-hundredthofasecondforveryrapidandhighlylightedobjects.Thetakingofapictureismadebyturningacrankhandleattworevolutionsasecond.Ordinarilytwentyimagespersecondaretaken;anindicatorshowsateachmomentthelengthofbandused.Fig.4.—CINEMATOGRAPHAPPARAIUS(Frontview.)TheCinematograph.—Thephotographicobjectisexposedagreatnumberoftimespersecondbymeansofanobturatorintheshapeofa,.perforateddisc,andgivesasuccessionofinstantaneousimagesofthemovableobjectupon,differentpointsofthesensitizedplate.In;a<nothermannerthenegativeismadebyashapp,displacementofthesensitisedsurface,inthiscaseaflexiblefilm,betweentwoinstan-taneousimpressions.Therecordingofthesceneiseasilyprolongedaccordingtothelength'oithefilm.Theapparatushasaheadrofcatableintwodirectionsandatdiverseinclinations,accordingtothedirectioninwhichonewishestoview,andiscomposedofan-uppermagazineboxcomprisingablackenedchamber,anobjectglass,andalower-magazineboxfortheusedfilms.Thesize-geaetallyadoptedforeachimageisoneinchby>three-quartersofaninch.Ateachsideofthefilm,ofthenumberoffourperanceinalargehallamplifiersareused,whichgreatlyreinforcetheeffectofthetrumpet.Amplifiersofcompressedaircomprisespecialdiaphragmstowhichaflexibletubeisbroughtcarryingpompressedairwellfiltered.Thisairescapesintothetrumpetcarryingonthesound,whichitincreases.Certainkindsofdiapr/ragmsforcompressedairhaveavibrat-ing."jplateintheshapeofaconeinterposedbetweentwootherfixedcones,andtheairpassesintheintervalsuncoveredbytheconeduringitsvibrations.Fig.3.—SOMEFILMS.thephonograph.Thephonograph,operatedbyaspecialelectricalmotor,governssynchror-ouslythemotorofthecinematograph,what-evermaybethespeedadoptedforthewholeapparatus.Twomotorsoperatedbythesamecontinuouscurrentareconnectedtogetherbymeansofwires.Itisnecessaiyalsotobeabletoestablishthissynchronismincasethepointofthephonographleavesthefurrowandjumpsintoaneighbouringfurrow.Thisisobtainedbytheinterposition,betweenthemotorandthemechanismofthecinematograph,ofadeferentialapparatus,operatedbyasmallspecialmotor.Thisisstartedbytheopeiatoronlyincaseofsuchaxiaccident.Acommutatorisemployedtocausethismechanismtostartinthenecessarydirection,eitherfor-wardsorbackwards.Thetakingofnegativesismadegeneially,forthesakeoffacility,intwooperations.Recordsaremadefirstofthewoidsorthemusic,thenthetwoapparatusareunited,andwhilethesubjectre-enactsthescene,accompanyingitbyhisownvoice,thecinematographrecordstheactions.Some-timesalsothetwoapparatusrecordsimul-taneouslytheactionsandthesounds,butitisnaturallynecessarytohaveveryskilfuloperatorstooperatethusatsomedistancefromthesubjects.Themakersofphono-cinematographshaveprivatetheatressimilartothatshowninfirstfurnishedspeciallyfortakingrecords.Thelightingisobtainedfiomtwopowerfulbatteriesandarclamps.Thebriefdescriptionwhichwehavejustgivenoftheingeniousapparatuswhichabsorbsthevariedresourcesofmechanism,photo-graphy,acoustics,andelectricity,showsthegreatamountofminuteworkwhichunderliesaphono-cinematographscene,andthegreatexpensewhichitentails.Nodoubtthisrecentindustrywhichisbeingperfectedfromdaytodaypromisessuccessandadevelopmentsimilartophotography.Itsroleofusefulnesswillnodoubtalsobecomeasimportantasit&*roleofpleasure,andnodoubtweshallsoonseenewapplicationsinthisjiirection.voiceorthemusicalinstrumentwhichhasmadetheimpression.Receiving&TransmittingDiaphragm.—Adiaphragmofeithersortconsistsofaflatcylindricalboxofaboutfiftymillimetresdia-meter,thevibratingplateofwhich,generallyofmica,crystal,ormetal,issupportedatitscircumferencebyaringofindiarubber.Abovethecentreofthisplateisapencileithercementedtheretoormounteduponafixedrigidarminsuchamannerthatthevibrationsarefreelyproduced.Forperform-PROGRESS.Augusti,19071376



CABLEGASPRODUCER(SECTIONALDRAWING.)Augus*i,tgof.PROGRESS.Theadvanceofthemoderngasengineanditsaccompanyingeconomy-worker,theproducerplant,istrulyremarkable.Soquicklyhasthisnewpowerexpandedtoal-mostuniversalusefulnessasalabour-savingelementintheindustries,thatitisnotsur-prisingto""learnthatthemanufactureofproducerplantshascommencedonalargescaleinNewZealandWeareindebtedtoMessrs.W.Cable&Co.,thewellknowniron-foundersofWellington,fortheopportunityofseeingtheirplantatwork,andforthedrawingwepublishwiththepresentarticle.Ithasbeenwellsaidthat—"Thereispro-bablynomoreimportantmechanicalindus-tryinvolvingtheproductionofmotivepowerforqllpurposeswithintheageofsteam,thanthatoftheexplosivemotoranditslar-reach-ingetfectinthepromotionofindustrybyaoheaphelpinghand."Thehistoryofthegasengineitselfgoesbackalongway,andtheavailablerecordsoftheinternalcombust-ionengineproperfurtherstill.ThefirstnameofimportanceintherecordisthatofJohnBarberwho,in1791,—116yearsago—tookoutapatentfortheproductionofforcebythecombustionofhydrocarbonintheair.Hisideawastoturncoal,oil,andothercom-bustiblematterintogasbyexternalfiring,andthentomixthegasessoproducedwithairinavesselcalledtheexploder.Thismixturewasthenignitedasitissuedfromthevessel,andtheensuingflashcausedapaddle-wheeltorotate.Therecordsalsoshowthatanobjectoftheinventorwastoinjectalittlewaterintotheexploder,inordertostrengthentheforceoftheflash.Afterthisbeginningthegasenginewentaheadfastuntilitengagedduringthe"sixties"oflastcenturyindecisivecompetitionwithsteam.Sowelldiditacquititselfthatthemanufactureofgasengines^spreadrapidly,andtheirmakerscontinuedtoreportgoodbusinessQuiterecentlythedecisivevictorysteamengine,workingunder90tolOOflbspressure,anddevelopingaforceof600h.p.at60revolutionsperminute,withanaverageof540h.p.fortheyear.Thegrossconsump-.tionofsteamwasonly9.4kilos,perhorsepowerhour,atacostof11.8shillings,orperlworkingyear(8,000hours),£5,175.At-~tendanceandrepairscost£490,thetotalcostofworkingbeingtherefore£5,565,thatistosay,£3,405morethanwiththegasenginealreadymentioned."ThisisafittingintroductiontoabriefstatementofparticularsoftheCablePro-ducerPlant.Itisa60h.p.generator,448.H.P.,engine,withacokeconsumption^ofthreesacksforninehourswork,andbanking-âtnight.Thedailycostfor44B.H.P.isthreeshillings.Theplantisstokedtwiceperday,andtheengineisstartedinsevenminutesfromthetimethehandfanissetinmotion.Ithasbeensaid,anditisafairconclusionfromtheabove,thatthegasengine'sfutureistrulygratifying,andthatinitsrunningforfavouritbidsfairtofindaveryforwardplace.Atanyratehereisaverystrikingexampleofgasengineefficiency.Intheabovecomparisonagasengineofoldtypewasbetterthanamoderncompoundup-to-dateengine,byover£3,000ayear.Whatarethepossibilitieswithaproducerofthecapac*-ityoftheoneweillustrateto-day?Messrs.-Cablearetobecongratulatedontheirenter-priseinfoundingsopromisinganindustry.Ourindustries.NO.XVIII.TheCableGas-ProducerPlant.oversteamincertainlineswasdefinitelyannouncedandmeasured."Indealingwiththerespectivemeritsofblast-furnacesteam,plant,andofblast-furnacegasplant,"adistinguishedauthoritypointsoutthat"thecomparativeworkingexpenseofthetwosystemsmaybeillustratedbythefollowingexamples:—Ahorizontalblastfan,drivenbyagasenginedeveloping600effectiveh.p.at80revolutionsperminute,andactuallyaveraging90percent.,or540h.p.fortheyear,consumed1,620cubicmetresofgasperhour,atacostof3.52sshillings,or,peryearof8000workinghours,£1,500.Thecostofattendanceandrepairsamountedto£660,bringingupthetotalto£2,160perannum.Comparedwiththiswasablastfandrivenbyacompoundcondensing377CABLEGASPRODUCER.
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samecurvitureastheinternaldiameterofthepipeagainstwhichitispressedbythesteelspring.Asthecutterproceedsalongthepiperodsareadded.Itisdrivenforwardandbackwardsbymenworkingontheexca-vationsmadebymeansofropes:horseshavealsobeenusedbeingattachedtotheapparatusbychains.Theformofscrapernowusedisshownindiagrams2and3.Itconsistsoftwodistinctpartsconnectedbyaswiveljoint.Thefrontcarryingthefoursteelscrapers,andtherearportionthesteelpropellingpistons.Leatherdiscsintersectedbyradialcuts,andstiffenedatthebackbyleadplates,areINCRUSTATIONSINWATERMAINS.(Continued.)Engineering:SeaandLandAugusti.1907,PROGRESS.StreetlevelByThomasWard,A.M.Inst.C.E.,MemberAsso-ciationofBritishWaterworksEngineers.Itcertainlyseemsextraordinarythathithertothissubjectshouldhavereceivedsuchscantattention.FanningandBurton,well-knownwriters,scarcelyalludetoit.Thisommissionissurprisingonthepartofthelatterashisbookisrecognisedasthemostup-to-dateone.HestronglyinsistsuponthecoatingofpipesbyDr.AngusSmith'smethod,andinferentiallythecon-clusioncanbedrawnthatthisisasufficientprecautiontotake.Experience,however,shewsthatitdoesnotanswerinallcases.Withafewexceptionstheminutesoftheproceedingsofcivilengineersaresilentonthematter.Jamiesonspaperhasbeenmentionedinmyformerarticle.Messrs.HendersonandManserghalsohavewrittenaboutit.Pre-paratorytothelatter'sreportontheI,anca-shireWaterworksin1875,asmentionedinvol.68,hewasmadeawarethatthedischarg-ingpoweroftheoriginal8-inchmainwasseriouslydiminishedandrecommendedthatitbescraped,whichwascarriedoutintheyear1878withgreatsuccess,theapparatususedbeingthatdevisedbyJ.G.Appold,modifiedbyThomasKennedy,managingdirectoroftheGlenfieldCompany,Kilmar-nock.Themethodsadoptedconsistedinmakinguseofthepressureofwaterinthemainstodrivescrapingtools:itsformandconstructionisshownindiagramsNos.land3.TheengineertotheWakefieldCorpor-ationhasanotherkind,andacompanyhasbeenformedinEnglandtotakeitup.Themachineissomewhatintheformofanordin-arywinchfittedwithawindingdrumworkedbyhand,carryingachainworkinginaspurredwheelsimilartoabicyclechain.Thischainturnsthewheelwhichworksthecutter.Themachineisfixedonthetopofthegroundandisplacedonrails,andasthecuttersworktheirwaythroughthepipesitispulledalongtherailsbyanendlessropeoverapully.Themethodofworkingistotakeoutonelengthofpipeoverwhichexcavationtheapparatusworks:anotherlengthofpipeisremovedabout150yardsfurtheralong,fromwhichplacethedebrisfromtheencrustedpipeisremoved.Ifthepipesareverymuchfilledup,anotherpipemustbecutoutatamuchshorterdistancethantheabove:buthithertopipeshavebeencleanedoutasfarasthisbeforeafreshexcavationisrequired.Thisexpedientisonlysuitablefordiameters-of3",4",and6".Beforescrapingwasresortedto,newmainswerelaidandoldonestakenupwhenmuchcorroded;orthemainsweretakenupandheated,whichinvolvedthesubstitutionofanothermain.WhenanothermaintoWainui-o-mataislaiddowntheopportunityshouldbetakentothoroughlyoverhaulandcleanthepresentmains.Pipeshavealsobeencleanedbyhandlabour.Thetoolusedisshownindiagram3STo.1.Thecuttingedgebeingofsteeloftheplacedbehindthepistons:thecuttingedgesaresetinsuchawaythatshouldthescraperencounteranythingintheshapeofapro-jectionsuchasaferulescrewedintotriepipe,thewholemachinewillsleworturnround,anapasstheobstructionwithoutgettingblocked,whiletheleatherpackingbehindthepistonswillfoldbackandpassanyobstructionthatcanbepassedbythepistonsthemselves.Originally,twosetsofscrapersandtwopis-tonswereusedontheonerod,butov^ingtoitslengthitcouldnotbepassedalongbendsinthepipes.Toovercomethis,onesetofscrapersandonepistonweretakenoff,andinplaceoftherigidironrod,onewitha379



flexiblejointhasbeensubstituted.Bythismeansthemachinehasbeenmadetopassbendsofaradius3|feet:thisisshownondiagramNo.3.Itisimportanttohavetwosetsofscrapersofdifferentdiameters,sothatwhenthescraperisinsertedinthemainforthefirsttimethesmallersizedpistonsmaybeused,andafterthemainhasbeenpartlycleared,thenthelargersizedpistonscanbeemployed.Operationsofscrapingmustbecontinuedduringthenightfortworeasons,(1)toreducetheinconveniencetothepublic,(2)topreventthedetectionofobstructionsfrombeinghinderedbythenoiseofthetraffic.Opinionisnowsteadilygrowinginfavourofprovidingconveniencesforscrapingofpipeswhennewwater-worksarecontem-plated.Themainsshouldbesubdividedintoareasandsectionshavinghatchboxesatsuitableplaces:eachboxbeingplacedinamanholehavingamoveablecoveratthestreetsurface,andabottomdraintoremovewater.Boxcoversmaythenbeopenedatanytimewithoutinjurytotheroad,andwithoutdamagetothemainscausedbycuttingoutlengthsofpiping.SketchplansofhatchboxesareshownindiagramNo.4,andtheirpositionintheman-holebydiagramNo.5Thefollowingisthedescriptoinofthesystemofcleaninga6in.mainatKendal,contributedtothejournalbytheBritishWaterworksEngineers'Association,byMr.Ritson,engineertotheKendalCorporation:—"Wheneverythingwasinreadinessthescra-perwasinsertedintothefirsthatchboxatthereservoir.Thepipelineacrossthefieldshavingbeenpreviouslypeggedout,anumberofactiveyoungmenwerepostedalongthelineofmainatintervalsoftwenty-fiveyards,withinstructionsthatdirectlythescraperispassedunderneath(whichcaneasilybedistinguishedbythelowrumblingsounditmakes)eachmanhadtoshouttothemaninadvance,"Passed,"andthenproceed25yardsinadvanceoftnemanfarthestaway,andsountilthescourpipeisreached.Theturncockwasinstructedtoturnonthewateratagiventime,andalsotolistenfortheinspectors'signalwhistle,andfollowtheinstructionsofthecodeofsignalsgiventohim.Thescrapermovedoffdirectlythewaterwasturnedon,butitonlyproceeded130yardswhenitstuckfast.Whenthescrapersticksitspositioncanbelocatedbymeansofastethoscopefromthesoundofthewaterrushingpast.Thepositionofthestoppageinthiscasehavingbeenspeedilylocated,thewaterwasturnedoff,themaincut,andthescraperremoved.Itwasthenfoundthatthestoppagewasduetoabout12lbsofleadtheresultofabadlyrunjoint.Thepipeshavingbeenmadegoodthescraperwasoncemoreinserted,anditcamedownasfarasthescourpipe.Intheeveningthescraperwasagainsetinmotion,anditarrivedatthesecondhatchboxinashortspaceoftime,bringingwithitagoodlyquantityoffilthandcorrosion.Thenextdaythescraperwasagaininser-tedatthereservoirinthehatchbox,andthewaterturnedon,whenanexcitingchasetookplace,forNo2hatchbox(adistanceof2,523yards)wasreachedin17minutes.Agooddealofcorrosioncamedownagainandthemainhadtobewellflushed.Intheeveningthescraperwithknivessetto5fin.,andfittedwith4|in.diameterpistonswasinsertedinNo.2hatchbox.Themenwereinstructedtoliedownatintervalsof20yards,witheartoground,onthelineofpipes.Thewaterwasturnedonandthescrapermovedoffgaily,theinspectorfollowingitupwithhisstethoscope,butafterajourneyof40yardsitstuck.TheTABLEGIVINGSUMMARYOFCOSTOFSCRAPINGWATERMAINSB^PRESSURESCRAPER.(FromMinutesofProceedings,InstC.E.)attachedtothedrumofthewinchandtheotherendhooked'tothescraperbeforebeinginsertedinthemain.Apieceorfourinchpipewascuttolength,andtherubberbrushesslippedovertheendsofthecutmain,thewholeevenlyandtightlyclampedtogetherbymeansoftheclipjoint.~~*Agentlestreamofwaterwasturnedonandthescraperslowlydrawnthroughthemainbymeansofthewinch.Thisoperationwasrepeatedtwice,andthemainwellflushedaftereachscraping;andoncom-pletionthecorrosionhadbeencompletelyremoved,andthepipesappearedalmostasgoodasnew.Thecostofscrapingamountedto6.32dperyard.PipescoatedwithDr.AngusSmith'scompositioncanbescrapedquiteeasily,andatcostoffrom4dto5dperyard.Thesuccessofthescrapingofthe4"mainwassomarkedthatitwasdeterminedtomakeanotherattemptuponthe6"mainwhereoperationshadceased.Accordinglythescraperwassettofullsize,andinsertedintoNo.2hatchboxat10o'clockatnight.Menwerepostedatintervalsof10or12yardsonthelineofmain,withstrictorderstolistenwitheartotheground.Thescrapermovedforwardafterthewaterwasturnedonatafairlyrapidpace,andforatimewaslost,buteventuallylocatedbymeansofthestethcscope,andthemud,filthandencrusta-tionatNo.3hatchboxshowedthatitwasdoingitswork.Afteragooddealofdodgingsuchasturningoffthewaterandputtingitonagainsuddenly,passingseverallengthsof|in.steamtubedownthemaintotryandforcethescraperbackabit,atlastitcameintoNo.3hatchboxbringingwithitatonormoreofironrust,theshatteredremainsofcarbuncles.Thetotalcostofscrapingthe3,190yardsof6"mainamountedto4.08peryard.Theresulthasbeenthatthewatersupplyhasbeensomuchimproved,withouttheantici-patedextensionsofthemains,thataconstantsupplyisabletobegivenandthetotalcostunder£55.sluicevalvewasturnedoffandopenedsuddenlyinthehopeofagainsettingitinmotion,butwithoutsuccess.Thepipeswerethenbaredandwellrappedwithahammerwhichhadthedesiredeffect.Thescrapermovedoffanother40yardsandstuckagain.Thesameoperationswererepeatedbutfailed.Alooselyrolledwispofhaywasinsertedintothemainbehindthescraperandthewaterturnedon,butalltonopurpose,ithadtobecutout.OnexaminingtheinteriorofthemainatseveralspotsbetweenNo.2and3hatch-boxes,itwasfoundtobesobadlycorrodedthatinsomeplacestherewasbarelytwoandahalfinchesofwaterwaythroughit,andasthepipeshadnotbeentreatedwithDr.AngusSmith'scomposition,thecarbunclesofoxideofironhadcoalescedtosuchanextent,andwere,moreover,sofirmlyfixedtotheinteriorsurfaceofthepipes,thatitwasregardedasnexttoimpossibletoscrapethislength(66yards),andanewmainwaslaidinstead.Operationswerenowdirectedtoscraping830yardsof4"main,whichwasknowntobebadlycorroded.Itwasfeared,however,thatthetaskwouldbebothlaboriousandexpensive,unlesssomemeanscouldbedevisedwhichwouldadmitoftheworkbeingdoneexpeditiouslyandwell.Alocalblack-smithwasbroughtintorequisition,andasetofsteelspringscraperswasmadesomewhatonthemodelofthe0"scraper,butwithouttherearorpropellingpistons,butwitharingformedinthefrontoftheapparatustohookonarope.Ahundredyardsof§"strongManillahemprope,asimilarlengthof§"steamtube,acoupleofcastironclipsfor4"pipeswithrubberbushesorcylinders(usedforspeedilyjoininguptheendsofcutpipes),andacrabwinchcompletedthekit.Themainwascutatintervalsof90yards.L,engthafterlengthofsteamtubewasscrewedtogether,andpassedalongthemainuntilitemergedattheotheropenend.Theropewasthenhookedintoaneyemadeinthefrontlengthoftube,andthewholewithdrawn.OneendoftheropewasthenAugusti,1907,IPROGRESS.380PlaceDiam-eter.LengthofTotal.CostperIyardObstruction.Gaininde-liveryafterscraping.Year.mainmilesyds.14404660115001586£»d-percent.187718781880OswestryLancasterDuiham{Y16"8"12"12130912932291Largestones,lead,anddefectivepipesPeatymatterLeadspade,spike,waggonspringStones,lead,crow-bar,&c54.456.155.61880Bradford18"411006341861881HalifaxN.^.12"r16-I12"f13"{11"6"6"1573222105631232J178518802792911929.3651882ExeterMusselsstones,lead27.61883]1885J188518861887Whitehaven51611.1BristolDenbighOmagh3515053331362.9StonesStones,gravel,leadLead,defectivecast-3006"188718881890HalifaxLHverstonDundee6"6"15"r9-!8"8"10"24"7762172256659.8174ings12I)1440108068805594Wood,stones1890Dumfries1133Stones1890189118911892ScarboroughNewportLanarkRoubaix(F>nncr)6250752426.71111.576.4Lead.Icad,woodstones.-f33716ft.takenoffpump-ingengine1892Purntisland8"31320252902Piecewood2ft3"xs\"x5",lead189318931894BridgeofAllenThursoStirling6"6"13313203578"Stones,lead,broken18941895"WaterfordCuperFife13"7"83880211662.6pipeSamePiecebrokenpipe,rabbitAbout400stones.'4052301895MerthyrTydvil14"56173188.01PlaceDiam-eter.LengthofTotal.CostperIyardObstruction.Gaininde-liveryafterscraping.Year.mainmilesyds.14404660115001586£»d-percent.187718781880OswestryLancasterDuiham{Y16"8"12"12130912932291Largestones,lead,anddefectivepipesPeatymatterLeadspade,spike,waggonspringStones,lead,crow-bar,&c54.456.155.61880Bradford18"411006341861881HalifaxN.^.12"r16-I12"f13"{11"6"6"1573222105631232J178518802792911929.3651882ExeterMusselsstones,lead27.61883]1885J188518861887Whitehaven51611.1BristolDenbighOmagh3515053331362.9StonesStones,gravel,leadLead,defectivecast-3006"188718881890HalifaxLHverstonDundee6"6"15"r9-!8"8"10"24"7762172256659.8174ings12I)1440108068805594Wood,stones1890Dumfries1133Stones1890189118911892ScarboroughNewportLanarkRoubaix(F>nncr)6250752426.71111.576.4Lead.Icad,woodstones.-f33716ft.takenoffpump-ingengine1892Purntisland8"31320252902Piecewood2ft3"xs\"x5",lead189318931894BridgeofAllenThursoStirling6"6"13313203578"Stones,lead,broken18941895"WaterfordCuperFife13"7"83880211662.6pipeSamePiecebrokenpipe,rabbitAbout400stones.'4052301895MerthyrTydvil14"56173188.01



Thebellrings,avoicesaysinanauthori-tativetone"No3421,"andthedramaofdomesticlifebeginstounfolditselfbeforeyou."Haveyouanynicefishthismorning."Afterapause—"Butitmustbefresh."Evidentlythefishisfresh,fishalwaysisfreshinthemouthofafishmonger.Butthehousewifeisstillnotcontent."Itmustn'tbeinthefreeze.YouknowIcan'tbearthefreeze."Thepausethatfollowsislongenoughtoconveytheinformationthatthefishmongerthinkssotoo,togetherwithallthesupportingreferencestoallthesaintsandvirginsofthepastmonth'scalendar."Thensendmethreenicesoles:andletthembeherenotlaterthanhalf-pastseven."Inthismannerallyourtradesmenfilebeforeyouasyoushaveanddreamofbreak-fast.Itstrikesyouasallverynatural.Presentlyyoutakeahandyourself.ThepostmanhasbroughtaletterearlytellingthatyourbestfriendwillbeintownfromCanterburythisveryday,butthebestTHETELEPHONE.AGREATINVENTIONANDITSANNIVERSARY.voiceimpulse,buttheresultwasnothing,notevenavoice.Heconcludedforthemomentthathisproperlinewasmultiplextelegraphyandawayhewentafterthemultiplexinfullsightofhisfriendswhocheeredtheenergyandenthusiasmoftheyoungman.Accidenthowever,savedhimfromthepermanentdes-ertionofhismotheridea.Abiographerrelateshowonedayawiiesnappingintwosentasoundthroughanotherwirewhichhadattachedateachendathinsheetirondiscafewinchesincircumference.Experimentpromptlymadeprovedthatthiscouldberepeated;andafterthattherearoseintheenquiringmindoftheyouthfulprofessortheepochmakingquestion"Canvocalsoundsbetransmittedthus?"Theapparatusfortheanswerwasputtogetherquickasthought.Twosmallcylindersofmetaleachwithaparchmentdiaphragmstretchedacross:in-sideeachcylindertwomagnets,theirpoleswoundwithwireand,betweenthemagnets,asmallstripofsoftiron:asoftironbuttoninthecentreofeachdiaphragm;andlastly,awireconnectingthetwocylinders.Theprofessor'sassistanttookhisstationinthebasementoftheprofessor'shouseholdingoneofthecylinders:theprofessormarcheduptotheatticwiththeother,whiletheassistantpaidouttheconnectingwiregroundandkilltheweedsandprunethebranches.Itwilldoubtlessastonishallthisworldofmenandwomentoberemindedthattheinstrumentisscarcelythirtyyearsold,thatitsinitialinvention,thatwhichstartedthewholestoryofitswonderfuldevelopment,isoneofthegreatprizeinventionsofscience,andthatthesubsequentdiscoveriesareallexamplesofthegreatestthatisinthepowerofhumanwit,ingenuityofresourceandenterprisingcourageFromfirsttolastthereneverwassuchastoryasthestoryofthetelephone,openedsobrilliantlybyPro-fessorGrahamBellinthe}~ear1876withaswonderfulanintroductionasanystoryhaseverhadonthisplanet.TheprofessorisnowaregentofthatgreatscientificassemblyoftalentsknownastheSmithsonianInstitution;heisalsoex-presidentoftheNationalGeographicalSociety;heisfullofyearsandhonours,henumberstroopsoffriends,thereareabouthimhostsofworshippersofhissplendidin-tellectandofthesehoststheextendedordercoverstheglobe.Allthishehaswonbythestrengthofhischaracterandthepowerofhismind.Butinthatnotsofaroffdaywhenhecontrivedthatfamousinlioductiontothestoryofthetele-Augusti,1907,PROGRESS.Arrivedattheattictheprofessorspokequietlyintothediaphragmofhiscylinder,theotherdiaphragmbeingkeptattheearoftheassistant."Canyouhearme?"saidtheprofessor.Theassistantwasstartledasamanmightbewhohearsamessagefromtheotherworld.Heboundedupthestairs,hepantedintotheattic."Mr.Bell,"heroared."Iheardyourquestionplainly."Suchwasthefirsttelephonemessageeversentoverawire.Afterthisthefirsttelephonewasconstruc-ted,andProfessorBellofferedtoexhibitthesameatthePhiladelphiaExhibitionin1876.TheCommissionersscoffedatitasatoy,withoutanyhopeofpracticalapplicationtoanyusefulpurpose.ButtheBmperorDonPedroofBrazilhappenedtebepresentoneday.HehadseenthenewmachineinBoston,knewtheinventorandbeinginterestedgreatlyinscientificmatters,beinganintel-ligentmonarch,askedtheprofessortolethimseethethingonceagain.Bellspokeintothetransmitter."Tobe,ornottobe.phonehewasrichonlyinthemodesty,thefaith,thehope,andtheindomitablecourageofyouth.BorninScotlandin1847,hewasafarmerinCanadain1870,andthreeyearslaterhewasprofessorofVocalPhysiologyintheUniversityofBoston;afactwhichentitlestheauthoritiesofthatfamousin-stitutiontoclaimsomecreditforperspicacity.Hisobjectinlifewasthennotthetelephone:itwastoperfectanapparatusformakinglanguagesoundsvisibletodeafanddumbpersons.Hedidnotsucceedinthat:asamatteroffacthefailed.Butthetrialshemadeconvincedhimofthepossibilityofconveyingarticulatespeechelectrically.Hesettoworkonhisconviction.Heconnectedtwoelectromagnetsbyawire,hefastenedtwosteelrodstothepolesofthemagnets,hedrewtwodiaphragmstightlyacrosstwosmallboxes,arrangingthesteelrodssoastobeatagainstthemembranes,inconsonancewithvoiceimpulses.Hethoughthehadonlytogivethevoiceimpulsetobecrownedwithcompletesuccess.HegavetheM,MouthpieceFF.Face,setinmetallicouterbellC.DSound-receivingdiaphragmK.Resonatingchamberintiontofdiaphragms.Peifoiatedscreenofwood,protectsdiaphragmfrominjuryEDiskconstitutingfrontwork-ingelectrodeBHeavjbackelectiorte,alsodisk-shaped(Electrodesaremadeofcarbon)P.Finelydividedcarbon,placedbetweentheelectrodes,EandB.WMetalliccasingforEandB.Thechamberinw,enclosingtheelectrodes,islinedwithgummedpapertopieventshoit-circuitmgtheinstrumentmMicadisk,one-thousandthofaninchthick;suppoitsfiontelectiode,E,andaidsittofollowthemovementsofthediaphragmD-<andtNutsattachingEtoDffDampeningspnngsccFrontnutsfoiholdingtogetherelectrodeEandmicadiskm.R.BrassblocktowhichEissoldeiedNMetallicbudge,fastenedatendstofaceFl.Setscrew,lockscasingofbackelectrodeBtoN.T.ThumbnutenablestiansmittertobemovedupordownThewirestothetransmitterareconnectedwiththefrontelectrodeE,andwiththesuppoitmgbudgeN.Theelectnccurrent,therefore,flowsthroughthegranularcarbonP,whenbatteiypowerisappliedtothewnesPartsofthePresentSolid-backTransmitterTheFirstTelephone(Philadelphia).friendhasnotthoughtitworthwhiletotellyouwhereheintendstorestthesoleofhiswearyfoot.Youarenotabitdisconcerted.Youjustringup"RoyalOak,""Empire,""Grand"untilyougetyourfriend:youhaveyourchatterwithhim,endingwithanappointmentforbusinessorpleasureasthecasemaybe,andpresentlyyouareatyourofficemakingallsortsofenquiriesby'phoneofallandsundry.Youdoitwiththeeasiestair;speakingcomfortablyintotheinstru-ment,waitingwithpatienttactforthean-swers,unravellinganydifficultyofunder-standingwiththemasteryoflongexperience.Itisallverynicenodoubt.Whenany-thinggoeswrong,whatarageyouareintobesure.Patiencefliesoutofwindowpur-suedbytheanathemasyouhurlat"thosewretchedgirls,"ortheincapablegovernment,ortheWellingtonwindthatbreaksupthepeaceofhouseholdsandtheharmonyoftelephonewires.Therearethroughouttheworldmillionsofsubscriberstothetelephonewhodoasyoudoprecisely,andthereisperhapsnotonewhothinksonceofthewondersoftheinstrumentthatyoualltreatsolightly.Manyofthesesubscribersimaginethattheyhaveinthetelephoneathingalmostofnature,oldperhapsastheairwebreathe.Mostofthemafterusingthe'phoneweartheairofthemanwhogoingtosleepinhisorchardhasbeenawakenedbyaripelusciousplumfallinggentlyintohismouth.Ofcourse.That'swhatyoukeepanorchardfor,andallthoselazyfellowstomanurethe381



intervalsalongatelephonewirestrengthenedthecurrentgreatly."Accordinglyslightcoilsofwire(copperwithironcore)teninchesindiameter,werefastened,fourmilesaparttotheline,andthesereceivingtheelectriccurrentwerefoundtosenditonundiminished."Thatcuredthetroubleofattenuation.Theseringstreblethecapacityoftelephonelines.Asdistancesoftelephonygrewlongeritwasfoundthatironwirecouldnotbeusedprofitably.Copperbeingtriedcouldnotbetightenedsufficiently,andtheinventionofDoolottle,whosucceededinhardeningcopperwire,soastoenableittostandalmostthesamestrainasiron,simplifiedmatters.Interferencewasthelastofthetroubles,andthiswasgotoverbytwistingthewires.ProfessorBelldiscoveredthatiftwowiresofacircuitbewoundabouteachother,interference(induction)cannotoccur,asoutsidecurrentspassingintothetwistedwiresareneutralised.ThusthefirstandthelastoftheinventionsofthefirstthirtyyearsofthetelephoneareBell'sOfthemultiplicationofexchangesandtheimprovementsinthehandlingoftheirmulti-tudinouswiresitwouldbetedioustospeakatlength.Ofthethousandsofpatentstakenoutforthebettermentofvariousdetailsoftelephonesandcircuitsitisim-possibletospeakatall.Thechiefaspirationisstillunfulfilled.Itisforthecompleteremovaloftheattenuationwhichhasbeenpartiallygotridofsofarastheestablishmentofthe1700milelimitoflongdistancetele-graphy.WhencompletesuccessisattainedmenwillbeabletotalkfromParistoPekinandfromPekinbacktoParisbytheothersideoftheglobe.Afewfiguresareinteresting.ThereareintheUnitedStatesaloneinusesomesixmillionsoftelephones,andwhatmaybethenumberintheworldmaybeimaginedfromthefactthatthetelephonehasspreadoverEurope,Canada,alltheAmericastheBritishEmpirenotforgettingIndia,Burmah,China,Abyssinia,Persia,Turkey,Siberia,andothercountriestoonumeroustomention.OfthesetheUnitedStates,asbecomesthebirth-placeandcradleoftheinventior,standspre-eminent.Berlinhasonetelephonetoeveryseventeenfamilies:Parisoneto22:I^ondononeto58:NewYorkoneto12:Bostononeto6:andSanFrancisco(beforetheearthquakeof1906)oneto4.Theriseandprogressofthetelephonecompressedasitisintothelimitsofasinglegenerationmakeoneofthemostfascinatingstoriesinthehistoryofhumanachievement.ButfortheinitialdiscoveryofGrahamBellthatstorywouldhavebeenimpossible.Thatisthequestion,"hehumourously-soliloquised.Brazilwascharmedandsaidso.TheCommissionersleftoffscoffingandthetelephonebecametheprizehitofthegreatExhibition.OneoftheclausesofBell'swonderfulpatentisasfollows:,"Themethodoftheapparatusfortransmittingvocalsoundstelegraphically,ashereindescribedbycausingelectricundulations,similarinformtothevibrationsoftheairaccompanyingthesaidvocalandothersoundssubstantiallyassetforth."Thiswasthenoticetothepublicthattheinstrumenttheywereinvitedtouseforordinarycommunicationwouldtransmiteveryinflectionoftheirvoicesonetoanothei.Butwhenthefirstexchangewasestablishedin1877,itwasfoundthatthemagnettrans-mitterwasnotsufficientforbusinessneeds,andtheBellCompanysoughttoapplybatterypower.Edisonhereflashedintothefieldand,withhiscaibontransmitteradded,ledtheworldfoxsometime.ThefoundationofhissuccesswasthediscoveryoftheFrenchphysicist,CountdeMoncey,that"whentwoendsofaseveredcircuitarebroughtintocontact,theresistanceofthecontactisvariablewithandproportionatetothepres-surebetweenthem.ThenextstepforwardwasmadebyEdisonandBerlinerwhoactingseparatelycombinedtheinductioncoilwiththetransmitter.In1878,Pro-fessorHughesofIyondonproved,withhismicrophonethattoobtain,thebestresultswithresistancechangesduetochangesofpressure,itisnecessarytohavealightcontact.Fromthattimealltransmittershavebeenonthelightcontactplan.Beforethis,ironhadbeensubstitutedfortheparchmentofthefirstdiaphragms,andthethicknessfixedatonehundredthofaninch;experiencehavingprovedthatthinnersheetswereshrill,andthickerconfused.TheBlaketransmitterfollowedthedis-coveryofthemicrophone,butsensitiveaswasthattransmitteratshortdistancesitwasfoundtobeuselessasthedistancesincreased.Aruckofinventorsatthisjuncturejostledoneanotherforthediscoveryofsomeexped-ienttogetoverthatdifficulty.Theluckyoneprovedtobeaclergymanquiteunversedinelectricity.TheRev.H.Hunnings,u&inggranulatedcarbon,gavecleartalkingatlongdistancesandhistransmittercouldstandhighbatterypower.Butverysoonthegranuleswerefoundtobeliabletopack,thusstoppingthepassageofsound.In-vestigationrevealedthefactthattheelectriccurrentheatedthetransmitters.Morespacewasgivenandthepackingceased.Thebesttransmitter,theWhitesolidbacktransmitter,followed,inwhichthepackingisavoidedbytheinsertionofamicadisc,thecarbongranulesoccupyingonlypartofthespacebetweentheelectrodes.Thereceiverhasasimplerstoryofdevelop-ment.Theessentialpartsofthepresentreceiverconsistofmagnet,airchamber,diaphragm,ear-pieceandcase;theair-chambergivingincreaseddistinctnesstothevoicespeakingthroughthetransmitter.Butthenewtelephonewasnotcompletewiththeperfectionofthetransmitter.Thereremainedtheproblemoflongdistance.InthebeginningtheBellcompanyguaranteedcommunicationuptotwentymiles.To-daymentalkfreely1700milesapartwithasmucheaseasacrossanofficetable.Thefirstdiffi-cultywastheattenuationoftheveryweakcurrentsused.Aftermuchexperimentingandthegrantingofmanypatents,ProfessorPupin,ofColombiaUniversity,demonstratedthat"inductancesdistributedatcertainAugusti,1907,PROGRESS.Successfulengineeringistheoutcomeofahappycombinationofscienceandpracticalexperience;eachisessentialtotheother.Themanwhoisallsciencefails,becausehecarriesformulasandexactitudetothevergeofabsurdityinrealpracticalwork,whilethepracticalrule-of-thumbengineerfailsbecausehedependstoomuchonhisjudgmentasasufficientguide;thebalanceensuringsuccessliesbeyondthejunctionofthetwoprincipleseachmergedintheotheiItishardtosaywhethertheworkshoportheCollegetrainingisthemoreimportant.Certainlyalongworkshopexperienceisanimmenseadvantagetoanengineer,andamanhavingsuchatrainingislesslikelytodevelop"thatsuperiorair"thebetenoireofthemerecollegiatewhichstandssomuchintheSuccessfulEngineers.[ByPeterEllis,Wellington.]Thededicatoryexercisesofthenewbuild-ingoftheUnitedEngineeringSociety,at25WestThirty-ninthStreet,NewYorkcity,towhichAndrewCarnegiegave$1,500,000forconstructionandstillmorewhenitcametoraisinganendowmentfundwereheldonApril17th,1907.Theexerciseswereintheassemblyhallofthenewbuildingwhichisoneofthefinestauditoriumsofitskindinthecity.Mr.CarnegiesharedattentionwiththevenerableDr.EdwardEverettHale,Presid-entArthurT.Hadley,ofYale,AmbassadorCreel,ofMexico;SirWilliamH.Preece,presidentoftheinstituteofElectricalEngineersofEngland,andJohnFritz,ofthebuildingcommittee,whoreceivedthemostprolongedapplauseofanyofthosepresent.CharlesWallaceHunt,whopresided,hadasagavelthesettingmaulwhichMrs.Carnegieusedwhenshelaidthecornerstoneofthebuilding.T;C.Martin,presidentoftheEngineers'Club,readthistelegramofcongratulationfromPresidentRoosevelt:TheWhiteHouse,Washington,April13,1907.MyDearSir:IheartilycongratulateyouontheopeningofthebuildingoftheEngine-eringSocieties.Thebuildingwillbethelargestengineeringcentreofitskindintheworld.Itis,indeed,thefirstofitskind,anditserectioninNewYorkservestomarkandemphasisethesupremacywhichthiscountryissteadilyachievingthroughherproficiencyinappliedscience.Thewholecountryisinterestedintheerectionofsuchabuilding,andparticularlyofcourse,allofthosewhofolloweithertheprofessionofengineeringoranykindredprofession,andinnobranchofworkhaveAmericansshowntogreateradvantagewhatwelike'tothinkofastypicallyAmericancharacteristics.Withallgoodwishes,believeme,sincerelyyours,TheodoreRoosevelt.Mr.T.C.Martin,114LibertyStreet.PresidentHadleydeliveredtheprincipaladdressanddeclaredthatacombinationofethicalandtechnicalstandardswouldpro-ducethebestprofessionalservice,TheBuildingoftheUnitedEngineer-ingSociety.AnAmericanTribute.DuringtheformalopeningofthebuildingoftheUnitedEngineeringSocietyofAmericainAprillast,theJohnFritzGoldMedalwaspresentedtoAlexanderGrahamBellfortheinventionandintroductionofthetelephone.Thisisthethirdmedalofthekindawarded.ThefirstwasgiventoLordKelvinforhisworkincablelaying,andthesecondtoGeorgeWestinghouseforperfectingtheairbrake.HonoursfortheInventor.wayofsuccesstomanyreallyclevermen,andrendersthemunpopularamongthefraternity.Mathematicswillneverteachdesign;alivelyimaginationisessentialtothatend,andimaginationspringsfromobservationandexperience,forwhatcanamanimaginebutfromwhatheknows?Ifheimagineswheels,hehasseenwheels;iflevers,hehasseenlevers;andsomemenhaveapositivegiftamountingalmosttogeniusforcombiningthesethingsinoriginaldesignwhichhavenomathematicaloriginwhatever.ItdoesnothelppracticalengineeringmuchtoapplytheprecisionofaGenevawatchtothedammingofariver,andwealwaysfindthemostsuccessfuloftheworld'sengineersamongthosewhoknowhowtobrushasideunimportantpettydetailsandgivepromin-encetobroadpracticalprinciples.382



labourandthethingsproducedwerenot"articles"withinthemeaningoftheAct.HeldbyLordAlverstoneC.J.,Darling'andPhillimoreJ.J.that,ifwhatthegirlsdidintheroomwasonlyincidentaltotheiremploy-ment,e.g.,iftheyonlytiedflowersintobunchesforpurchasersintheshop,thebackroommightnothavebeenaworkshop,butthatthecrossesandwreathswere"articles"whichwereboth"made"and"adaptedforsale"withinthemeaningoftheAct,andthatthemakingofthemnecessitated"man-uallabour,"whichwasnotnecessarilylabourrequiringagreatexertionofstrengthbutmightbeveryslightindeed.Thebackroomwasthereforea"workshop."TheNewZealandFactoriesActisonratherdifferentlines,anddefinesafactoryas"anybuilding,officeorplaceinwhichtwoormorepersonsareemployed,directlyorindirectlyinanyhandicraft,orinpreparingormanu-facturinggoodsfortradeorsale."Hoarev.RobertGreenLtd.23TimesL.R.483.MercantileAgent.GoodssentbyAgenttoAuctioneertoSell.AdvancetoAgent.—Waddington&Sons,pianofortemanufacturers,employedHutchinson,apianodealerinNottinghamastheiragentforthesaleforcashoronthehiresystemofpianosconsignedtohim.HesentapianosoconsignedtohimtoNeale&Sons,auction-eers,tobesoldbyauction,andobtainedfromthemanadvanceof£10againsttheantici-patedproceedsofthesale.Hethendis-appeared.Waddington&Sonsfoundthepianoandclaimeditfromtheauctioneers,who,howeverdeclinedtoreturnitunlesstheiradvanceof£10wasrepaid.Byarrange-mentthepianowassoldandfetched£1717s.Neale&SonsbeingsuedbyWaddington&Sonspaidthisamountintocourtlesstheirchargesandtheiradvanceof£10andconten-dedthatHutchinsonwasa"mercantileagent"andthathistransactionwiththemwaseitherasaleorpledgeintheordinarycourseofbusinessandthereforevalidundertheFactoryAct1887whichcorres-pondswith"TheMercantileAgentsAct1890(N.Z.)HeldbyDarlingandPhillimoreJ.J.,thatthiswasnotapledge,butevenifitwereitwasapledgeincidentaltoatransactionwhichHutchinsonhadnoauthoritytodoatall,andthereforenotprotectedandthatitwasnotasaleasthepianowasgiventoNeale&Sonswithinstructionstosellbuttherewasnosale.Wadd%ngton&Sonsv.Neale&Sons.23TimesL.R.464.TheWorkersCompensationforAcci-dentsAct1900.MasterandServant."SeriousandWilfulMisconduct."—AruleoftheIy.&S.W.RailwayCompanyprohibitedenginemenandfiremenfromleavingthefootplateoftheirengine,whenthelatterwasinmotion.TheenginedriverofoneoftheCompany'spassengertrains,leftthefootplateandgotuponthetenderoftheengine,whilethetrainwastravellingfast,wasstruckbyanarchofabridgeandkilled.Hewentonthetenderapparentlytopickbettercoalthanthatinthewell,asthetrainwasalittlelateandthepressureofsteamhadgotalittlelow,buttherewasnoproofthatanyinferiorityofcoalcausedeitherfact.Heknewoftherule.Inproceedingsbyhiswidowtoobtaincompensation:HeldbytheHouseofLordsthattherulebrokenbytheenginedriverwasintendedforthesafetyoftheservantsofthecompanyandthepublicalike,thebreachofitinvolveddangertothemanhimselfandtothoseunderhim,andthathehadbeenguiltyof"seriousandwilfulmisconduct"soastodisentitlehiswidowtocompensation.Bistv.L.&S.W.Rly.Co,23TimesL.R.471.Augusti,1907.PROGRESS.CompanyProspectus.OffertothePublic.CirculationofProspectusbyDirectorsamongFriends.—TheCompan-iesAct,1903,section95,providesthatnoallotmentshallbemadeofanysharecapitalofacompanyofferedtothepublicforsub-scriptionunlesstheamountnamedintheprospectusasaminimumsubscription,uponwhichthedirectorsmayproceedtoallotment,hasbeensubscribed.Iftheforegoingcon-ditionsarenotcompliedwithin90dayswithinafterthefirstissueoftheprospectus,allmoneyreceivedfromapplicantsforsharesshallbeforthwithrepaidtotheapplicantswithoutinterest.—TheCombinedIncandes-centMantlesSyndicate(Limited)wasformedasanincorporatedsyndicateforthepurposeofsecuringanoptiontopurchasecertainpropertyandtopromoteacompanyforthepurposeofworkingit.Aprospectusmarked"Strictlyprivateandconfidential:notforpublication,"wasprintedandsomeoftheDirectors,withoutanyauthorityfromthecompany,sentcopiestotheirfriends.Somesharesinthesyndicateweresubscribedforandallotted,butnottheamountnamedintheprospectusastheminimumuponwhichtheDirectorscouldproceedtoallotment.Mr.Sherwell,asubscriber,suedthecompanytorecovertheamountpaidbyhimforhissharesonthegroundthatthesharecapitalhadbeenofferedtothepublicforsubscription,thattheconditionsreqxiiredbytheCompaniesActhadnotbeencompliedwith,andthatthere-fore,thetimeprescribedhavingexpired,hewasentitledtohavehismoneysrepaidtohim.HeldbyWarrington,J.,thatwhileMr.Sherwellwouldhavebeensoentitled,hadsharecapitalbeenofferedto"thepublicforsubscription,therehadbeennoofferofsharestothepublicwithinthemeaningoftheAct,andthatthesectionmeansthattheremustbeanofferofsharecapitalbytheCompanyandnotbyanindividualwhochoosestocomein,whereasinthepresentcasetherewasnothingbutanintentiononthepartoftheexistingmembersoftheCompanytokeepthesharecapitaltothemselves,andafewotherpersonswhomtheymightliketobringin.—Sherwellv.CombinedIncandescentMantlesSyndicate{Limited).23TimesL.R.482.LifeInsurance.Suicide.EvidenceofMotive.—H.J.Blake,themanagerinPerth,W.A.,ofaninsurancecompany,whileinthemidstofacourseofembezzle-mentofthecompany'smoneys,andwhenhewashopelesslyinsolvent,effectedapolicyonhislifewiththeMutualLifeInsuranceCo.ofNewYork,inwhichhewarrantedthathewouldnotdiebyhisownhand,saneorinsanewithinoneyearfromtheissueofthepolicy.TheInspectorofBlake'sCompanyonaudi-tingthebooks,foundthatBlakehadembez-zledlargesums,andsuspendedhim.Blakesentacabletohisfatheraskingfor£1500"toavoidlegalproceedings."TheInspect-orwarnedhimthathewouldbeprosecuted,andthatifheattemptedtoaoscond,hewouldbearrested.Twodaysafterthediscoveryofhisembezzlement,andwithinayearfromtheissueofthepolicy,herodeouttoalonelyspotinthebush,andhisdeadbodywasfoundshatteredbyanexplosionofdyna-mite.TheOfficialReceiverinBankruptcyofhisestatesuedtheInsuranceCompanyfortheamountofthepolicy.Thejudgedirec-tedthejurythat"IfontheevidencetherewasanythingwhichinclinedthemtobelievethatBlaketookhisownlife,theywouldbemoreentitledtogiveeffecttothatviewifPLEGALPContributedbyH.F.yonHaast,M.A.,LL.B•RecentDecisions.BngushFactoryActs.Workshop.Fl,oralDecorations.Florisl'sShop.—RobeitGreen(Limited),retailflorists,oc-cupiedashopwitharoomattheback,andemployed10girlsasflorists'assistants,selectedonaccountoftheirtaste,and8asbeginners.Thesegirlsattendedtoretailcustomersintheshopandmadebouquets,wreathsandcrossesandarrangedfloraldecorations(inwhichtheflowerswerefastenedtoframesofwoodorwire)inthebackroom.Thecompanywasprosecutedfornotexhibitingonthepremisesthepres-cribedabstractoftheFactoryandWorkshopAct1901asrequiredbytheAct.Itconten-dedthatthebackroomwasnota"workshop"astheworkdonetherewasnotmanualPawnbroker.StolenGoodsPawned.OrderforRestitutiononPaymentofAmountAdvanced.CivilAction.—ThePawnbroker'sAct,1868,sec.37provides:—:—"Itshallbelawfulforanytwoormorejusticesofthepeacetoorderthatanygoodsunlawfullypawned,pledgedorexchanged,whichshallbebroughtbeforethem,andtheownershipofwhichshallbeestablishedtothesatisfactionofsuchjustices,shallbedelivereduptotheownerbythepartywithwhomtheyweresounlawfullypawned,pledged,orex-changed,eitherwithoutcompensationorwithsuchcompensationtothepartyasthesaidjusticesmaydeemfit.—Leicester&Co.,manufacturingjewellers,entrustedtoanagentarticlesofjewelleryforsaleontheinstalmentplan.HepawnedsomewithMr.Cherryman,apawnbroker,wasprosecutedforlarceny,andconvicted.ThepoliceaskedforanorderforrestitutionofthegoodstoLeicester&Co.,andanorderwasmadebythejusticesthatthegoodsshouldberestoredtoLeicester&Co.,onpaymenttothepawnbrokeroftheamountadvancedbyhim.Leicester&Co.didnotaskfortheorder,orobjecttoitsbeingmade,butsuedthepawnbrokerclaimingthereturnofthegoods.Thepawnbrokermaintainedthatanorderhavingalreadybeenmadebyacourtforthereturnofthegoods,Leicester&Co.weredebarredfromtakingproceedingsinanothercourt.Held,however,byRidleyandBrayJ.J.,thatastheapplicationfortheorderwasnotmadebytheowner,butbythepolice,Leicester&Co.werenotsodebarred,andthattheprovisioninthePawnbrokers'Actdidnotexcludethecivilremedy.Leicester&Co.thereforewereheldentitledtorecovertheirgoods.Leicester&Co.v.Cherryman.23TimesL.R.444.theyfoundthattherewerestrongmotivesexist-ingforhiscommittingthatact;theymustthereforelookatallthefacts,andone,andthemostimportantone,wasthepresenceorabsenceofmotive."ThejuryfoundthatBlakediedbyhisownhand.TheOfficialReceiverappealed.HeldbytheHighCourtofAustraliathatwhenamandoesanextraordinaryorwickedthing,thereisprobablysomecauseinducinghim,orimpellinghimtodoso,andthemoreheinoustheact,themoreimportanttheques-tionofmotive.When,therefore,thequestionforconsiderationiswhethersuchanactisin-tentionalornot,itisofthehighestimportancetoconsiderwhetherthepersoninquestion,inthecircumstancesinwhichhewasplaced,hadanyinducementtoformsuchanintention.Held,further,therefore,thatthejudgehadrightlydirectedthejury,andthatanewtrialwillnotbegrantedonthegroundofmisdirection,becausethejudgehaslaidstressononepointmorethananother.—MutualLifeInsuranceCo.,ofNewYorkv.Moss.4CommonwealthL.R.311.383
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