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ProgresswillbemailedregularlyeverymonthtoanyaddressinthecolonyonprepaymentoftheAnnualSubscription—6/6perannumposted,ormadvance,5/-ToAustraliaorUnitedKingdom,5/6inadvance.******TheEditorinvitescontributions{whichmustbearnameandaddressofsender,notnecessarilyforpubli-cationsdealingwithproeressmadeinanyprocessormethoddirectlyorindirectlyconnectedwithmechanical,industrialorcommercialwork.Innocasecanrejectedcopybereturnedunlessaccompaniedbyad-dressedenvelopebearinghalf-pennystamp;neithercantheEditorenterintocorrespondenceconcerningrejectedcontributions.******Allcommunicationstobeaddressed:"TheEditor,Progress,ProgressBuildings,Cubastreet,Welling-ton."Telephone2234.******Incaseofchangeinaddress,orirregularityofthispapers'sdelivery,subscribersshouldsendimmediatenotice.formofspiritenginesbecauseofthetax(justrepealed)amountingto4s.sd.pergallonuponallgramalcohol,and,indeed,uponallalcoholmadefromanythingbutwoodMeanwhile,someoftheEuropeancountrieshavebeenusingalcoholforfuelinlargequantitiesandwithgreatsuccess,anditnaturallyoccurstousthatwhatcanbedoneinthisrespectontheContinentand111AmericaoughttobepossibleelsewhereWelearnfromaninterestingarticleonthesubjectmarecentissueofTheAmericanManufacturerthatthepassingofthebefore-mentionedmeasureislikelytoeffectintheUnitedStatesquitearevolutionincertaineconomicconditionsItsintenseheatingpowprmakesalcoholservice-ableasafuelofthehighestorder,anditwouldbeinvaluableasapowergeneratorformotorsFailureofShafts.Acircularletterofverygreatinterestandimportancetomarine,and,indeed,toallengineers,wasissuedrecentlybyLloyd'sRegisterofBritishandForeignShippingtosuperintendingengineersandothers,whomightbeable,fromtheirexper-iencetoexpressopinions,andoffersuggestionsonthesubjectofthefailureofshafts.Thelargenumberofshaftswhichbreakwhileatwork,addedtothosewhicharejustcaughtintimetopreventdisaster,bycloseexaminationandscrutiny,certainlywarrantsuchaletterbeingissued,and,asnodoubtmanyofourreadershavemetwithexperienceswhichwouldhelptothrowlightonthesubject,andaddtotheinformationwhichtheCommitteeofLloyd'sisdesirousofobtaining,mordertolessenthenumberofshaftfailuresandreducetheriskofbrokenshafts,thosewhohavehadopportunitiesofinspectingfracturedshaftsareinvitedtogivethebenefitoftheirobservationsforthegeneralgoodThepointsstatedbytheCommitteeforspecialobservationare.—lngot.—Ingotsteel,scrapiron,andscrapsteel,asmaterialfortheconstructionofshaftsThefirstnamedis,perhaps,consideredpreferableforshaftsupto15in.diameter,butforpropellershafts,goodiron,wellforged,islookeduponbyalargenumberofengineersaspreferabletosteelThedifficultyofobtainingscrapironperfectlyfreefromsteelrendersthepositiononeofdoubtinrespecttotheperfecthomogeneityoftheforging,anditisprobablethatthedifficultyofselectionhasresultedinmanybadshaftsduetoportionsofsteelbeingmixedwithscrapironusedfortheforgingItispointedoutinthecircularletterthatrepairingworkshopsstockheavyforgmgsforshaftstobereadyforemergencies,andthatthesemaybeturneddownabnormallyifasmallershaftiswantedthanthediameterofthefinishedforgingmayhavebeenintendedfor,thestrongestpartisthusremoved111theouterskinTheCareofCancer.MrJohnBeard,lecturerinComparativeEmbryo-logyintheITniversityofEdinburgh,isreportedtohavefoundasubstancethatwillcurecancerbydigestingitscellsAnimportantarticleonthesubjectbyDrC\VSaleebyappearedin
theAugustnumberofMcClure'sMagazineAuthoritiesareagreedthatthediseaseisnottheresultofaninfection.Thecellsofamalignanttumourarenaturallynativetothebodywhichtheyultimatelydestroy.Dr.Beardbelievesthattheparentcancercellhasalwaysbeeninthebody,butnotofit.Histheoryoftreatmentisbaseduponwhatisknowntoembryologistsasthealternationofgenerations.Inthecaseoftheskateandthechickthereisfoundtobeanasexuallarvalstageuponwhichtheembryoproperdevelops.Dr.Beardhasdiscoveredwhathecallsa"criticalperiod,"whichmarksthebeginningofthedisappearanceofthistransitorylarvalgenerationthathadhithertobeengrowing.Thecharacteristictissueofwhichthisstructureiscomposedisdesignatedbythenameof"tropho-blast."Dr.Beardclassifiescanceroustissueas"irresponsibletrophoblasts."Accordingtohim,allmalignanttumoursareproductsofaberrantgermcells,sothatadeathfromcanceris,sotospeak,acaseoffratricide,sincetheindividualandthetumourwhichkillshimarebothderivedalikefromoneparentcell.Thereareahostofinstancesintheloweranimals,ifnotalsoinman,ofthedevelopmentoftheseaberrantgermcellsintotumourswhichshowdistinctsignsoftheattempttoproduceasecondindividual.OftheseextraordinarycasesDr.Beard(sayshisinterpreter)seemstohaveprovidedanexplanation.Butfarmorecommonlysuchanaberrantgermcelldoesnotgiverisetoanysuchtumour,butpassesontotheasexualstageorgenerationproducingthetrophoblastictissueofwhichwehavealreadyheard.Inaword,acancerresultsfromtheattemptofanaberrantgermcelltocontinueitslifecycle,theattempthavingendedmerelyintheindefiniteproductionoflarval,asexual,ortrophoblastictissue."Ifthistheorybecorrect,theconditionswhichleadtothedestruction,digestion,andcompleteabsorptionofthenormaltrophoblastictissuethatbeginstovanishatthe'criticalperiod'shouldhavesimilareffectsupon'irresponsibletrophoblast.'Inaword,trypsinshouldcurecancerbydigestingitscellsTherestofthepancreaticsecretionshoulddestroyanddisposeoftheproductsofthisdigestion."Dr.Saleeby,onthequestionofactualcures,sayshehaspersonallywatched,fromthefirst,thetreatmentofacaseofcancerinanoutlyingdistrictofLondon."Thediagnosiswasbeyonddisputeandhadbeenindependentlyconfirmedattwohospitals—oneofthemworld-famous.Thegrowthwasvisibleandevidentlyfullofvitality.Thesurgeonshadpronouncedthecaseinoperable,andthepatientwasevidentlysinking.Writingtwodayslessthanfourweeksafterthetentativeandpartialcommencementoftreatmentbytrypsin,Iamabletoreportthat,sofarasalltheindica-tionsgo(andtheyareabundant),thetumourhasalreadybeenkilledoutright."Wehopetohearthatthisseeminglymarvellousdiscoveryhasmaderapidprogresstowardstheameliorationofadiseasewhichcausesmorethanoneinfortyofalldeaths.BusinessNotices.[Price:6dPerCopy;6/6PerAnnumposted,orinadvance5/-Vol.II.—No.i.Monthly.]WELLINGTON,N.Z.,NOVEMBERi,1906.Taiticularsoftheabove,whicharetobecon-ductedonnovellines,maybehadonapplication.AddressEditor,"Progress,"Wellington."PROGRESS"PRIZEESSAYS.NewZealandInternationalExhibi-tion,1906.TheAnti-TrttstFuel.Althoughtheworldhasbeenslowtoadoptspiritenginesforcommercialuseyettherecanbenodoubtthatthismethodofmotivepowerhasgreatpossibilities,andisrapidlycomingintouseupontheContinentofEuropeandintheUnitedStates.Withregardtothislastnamedcountry,astepintherightdirectionhasbeentakenbythepassingintheUnitedStatesoftheDenatunsedAlcoholBillbybothHousesofCon-gress,placingthatdescriptionofalcoholonthe\u25a0^fr-eelist.Anyfarmercannow,itissaid,makealcoholatfromfivetoeightcentspergallonfromtherefuseonhisfarm.Afarmerwithalargequantityofrottenpotatoes,badapples,half-rottenvegetablesandwatersoakedcornormaizecouldnotpreviouslydisposeofthisgarbageexceptasfoodforhogs.UnderthenewAmericanlawitwillbemoreprofitableforthefarmertoturnhiswasteproduceintoalcohol,forhecanerectadistilleryatacostoffromto£20,andwiththatplanthecanmakealcoholenoughtoyieldprofitonlargeportionsofcropswhichformerlywenttowaste.Itseemsthatatpresentusersofgasolinearehavingtopayasmuchasfrom18to22centspergallon,orequalinEnglishmoneytofromabout9d.toud.pergallon,anditdoesnotcreateasmuchpowerasalcoholTheUnitedStateshavebeenlateinthedaymadoptingthisPROGRESSWithwhichisIncorporatedTHESCIENTIFICNEWZEALANDER.EDITORIALCOMMENT.PublishedMonthlybyBaldwin6-Rayward,PatentAttorneys,71LambtonQuay,Wellington,N.Z.ProgressWithwhichisIncorporatedTheScientificNewZealander.



A.ANDT.BURT'SDUNEDINANDWELLINGTONESTABLISHMENTSTO-DAYA.ANDT.BURT'SFIRSTOFFICEANDWORKSINDUNEDININTHE"SIXTIES."Theiron-workingandkindredtradesofNewZealandarecloselyalliedwiththetrendofeventswhichhasbroughtourcolonyintothefrontrankofBritain'soverseapossessions.ProminentlyplacedamongsttheenterprisingfirmswhichhavelentindividualweighttoourprogressisthebusinessofMessrs.A.&T.Burt,Ltd.,whoseheadofficeisatDunedin,andthefollowingaccountofthislargeestablishmentcannotfailtobeofinteresttoourreaders.Mr.A.Burtandhislatebrotherstartedbusinessin1862asplumbersandgasfitters,mtheOctagon,Dunedin.Theirshopthenwasonly18'xl2,andasDunedingrewlarger,soinproportiongrewMessrs.BurtBrothers'businessAfterenlargingtheirsmallshopseveraltimes,untilitbecameamatterofimpossibilitytoproperlytransacttheincreasingbusiness,theoldfirmdecidedtobuyanothersectionin1866andbuildafoundrythereon.ThesitechosenwasinPrincesstreet,wheretheofficeoftheEveningStarnowstands.Fromthistime,upto1871,manynewindustries•wereaddedtothebusinessandattheendofthelatteryearthepioneers'nameforgoodworkhadspreadnotonlyinOtago,buttoallpartsofNewZealand—evenasfarnorthasAuckland.In1871severalimportantcontractsweretakenbythefirm,andtheyagainfounditnecessarytoenlargetheirpremises.TheymanagedtosecureapieceofthelateMr.GeorgeMatthews'sgardenattherearoftheirownfoundry,andonthissitelargeadditionsweremadetotheworkshops,andthefirmtookitsplaceamongsttheleadingironandbrassworkersoftheAustralasiancolonies.WhilstMessrs.BurtwereoccupyingthepremisesinPrincesstreetandMorayplace,theywereentrustedwithseveralimportantcontracts,notablythewholeoftheplantfortheNewZealandDistillery,aswellasmachineryforseverallargemeat-pre-servingworks.In1875thebusinesshadsoincreasedthatitwasagainnecessarytolookoutforfreshquarters.ThistimeasitewasfoundbetweenCumberlandandCastlestreets,halfanacrewassecured,andinaveryshorttimethewholeofthisgroundwascoveredwiththefoundryandworkshops.ForalittlewhilelongertheoldpremisesinPrincesstreetwereusedasawarehouse,butin1877theywerefoundtobetoosmallforthenecessaryrequirements;soathree-storybrickwarehouse,coveringaquarterofanacreofground,wasbuiltatthecornerofStuartandCumberlandstreets.OurIndustries:No.9.A.&T.BURT,Ltd.Closeby,inlessthantwenty-threeyears,oneofthelargestoftheAustralasianfoundrieshassprungupfromalittlewoodenshop.Ofcourse,alltheseadditionsandimprovementswerenotmadeforshow,andtheworkhashadtokeeppacewiththesizeofthebuildings.Fromtimetotimethevariousbranchesofthebusinesshaveincreasedindimensions,andassoonasanyim-portantlabour-savingmachineryappearedonthemarket,itwasatonceadopted.Thebusiness,atoneperiodcarriedonbytheOtagoFoundryCo.,inCumberlandstreet,hasbeenacquiredbyMessrs.Burt,whoalsooccupythepremisesformerlyusedbytheDunedinEngin-eeringCo,Castlestreet.Additionalgroundwasinduecoursepurchasedoppositetheworks,wheretheplumbingandcoppersmithbusinessisnowcarriedonexclusively,sothat,altogether,theworksandwarehousepremisesnowoccupyfiveacresinDunedin.In1897thefirmwasregisteredasalimitedliabilitycompany,andnominallyaprivatecompany,whichhassincecarriedonthebusinessunderthetitleofA.&T.Burt,Limited,anditfurtherenlargeditssphereofoperationsbyopeningextensivebranchesinWellington,Chnstchurch,andInvercargill.In1903stillfurtheradditionwasmadetotheCom-pany'sbusinessbythepurchaseofthefoundryandwarehouseofDunn,Smith&Co.,situated111Customstreet,Auckland.ThisportionofthebusinessiscarriedonunderthemanagementofMr.AlexanderBurt,junr.,andtheCompanyundertakesshiprepairsandmanufacturingworkonasimilar,thoughsmaller,scalethanthepresentworksmDunedin.AttheDunedinworksMessrs.Burtcarryonsomesixteendifferentbranchesofthemetalmanufacturingtrades,andturnoutabout75%ofthegoodsstockedattheirDunedinwarehouseandotherbranches.ThemainentranceisfromStuartstreet,andthevisitoratonceenterstheselling-department.Heremostoftheshelfgoodsarekept,andanefficientstafflooksaftertherequirementsofclients.AlongtheCumberlandstreetsideisthemainofficeaccommodation.Thethreeflatsarecon-nectedwithahydrauliclift,whichwasmanu-facturedanderectedbytheworkshopstaff.Onthesecondflatmostlygasfittingsandrubbergoodsarestoredinbulk.HalfoftinsNovemberi,1906.PROGRESS.8



GROUPOrOVER400EMPLOYEESATA.ANDT.BURT'SFOUNDRY,DUNEDIN,THEWELLINGTONSTAFrOFA.ANDT.BURTLTD,
PROGRESS.NoVEMfeERI,1906,findinthecourseofconstructionthesteelgirdersfortheManuherikiaJunctionbridge,alsodairyboilerssluicingplantetc.,etc.MostofthelargeflumingsuppliedtothesluicingcompaniesthroughoutNewZealandhasalsocomefromthisdepartment.Leavingthegroundflooroftheworksroneisconductedupacastspiralstair-case,manufacturedonthepremises,tothebrass-founders'department.Heretheroughcastingsareturned,polishedandfittedtogethermreadinessfordespatchtothevariouswarehousesfordis-tributioninallpartsofNewZealand.Inthemanufactureofsteamandwaterworksbrass-workthefirmcancompetesuccessfullywiththeimportedarticle.Girlsarealsoemployedinthisdepartmentfittingthelighterbrass-worktogether.Attachedtothebrassshopistheelectroandnickel-platingdepartment,whereallmetalgoodsaremadeequaltonewatalowprice.Thepattern-makers'shopisaveryinterest-ingdepartment,andoneseeshowaccuratelythehandshavetowork.Ontheireffortsdependthetruecastingandthefinishedarticle.Connectedtothisshopisalargethree-story,fire-proofbrickbuilding,whereallthepatternsarestoredandclassifiedunderthesupervisionofthepatentee.Passingfromtheengineeringdepartmentoneisnowshownthroughtheblacksmith'sshopwherethewroughtironandsteelworkinconnectionwiththevariousmanufacturesiscarriedout.Intheiron-mouldingdepartment,whichisnextvisited,thestrangerisstruckwiththevariedworkincourseofmanu-facture,thisisoneofthemostimportantdepart-mentsofamanufacturingfirmsuchasBurts'.Thebrassmouldingisinspectedinturn,andhereweseeinthemouldsallclassesofplumbingandengineer'srequirements.Brass-workhasalwaysbeenaspecialitywiththisenterprisingfirm,andevenatthepresenttimemostofthenecessarybrass-workusedintherepairoflargesteamersalloverthecolonycomesfromtheirfoundry.ThereispositivelynokindofbrassandcopperworkthatMessrsA.&TBurtcannotexecute,and,addedtothis,theirpriceisinvariablybelowthatoftheimportedarticle.Eversincetheinceptionofthefilmtheironandbrassmouldingdepartmenthavecasteveryworking-day.Inthebrass-moulders'depait-mentseveralgirlsareemployedincoremakingNowwecometooneofthelargestdepartmentsinMessrsBurtsbusiness—theboiler-makers',dredgeandbndge-buildmgyardsHereweflatissetasideforshow-roompurposes.Weunderstanditisthefirm'sintentiontoshiftthisshowroomtothegroundfloormthenearfuturesothatthegreatvarietyofup-to-dategasfittings,gasheatingappliancesandsanitaryfittingsmaybeseentobetteradvantage.Onthetopfloorairus£ellaneousstockisstoredmostlyinbulk.Passingthroughswingdoorsonthegroundflooroneentersthepackingandbulkstoreattherearofthewarehouse.Hereallthegoodsarepackedanddespatchedtothevariousbranchesandcustomers.Passingacrosstheyardthevisitorcomestothenewironstorerecentlyerected.ThisstorehasacartentrancetoCumberlandstreet,andatravellingcranerunsthewholelength,andithasbeendesignedwithaviewofkeepingthevarioussizesofplates,bars,etc.,mtheirproperplaces,sothatpromptdeliverycanbegiven.AttachedtothewarehouseisanelectricaldepartmentunderthesupervisionofMr.J.P.Nelson.ThefirmaretheNewZealandagentsforCrompton&Co.,andlargestocksofelectricalapparatusarekeptbothatDunedinandthevariousbranches.MovingfromtheDunedinwarehouseintotheworksproperthevisitorfirsttouchestheplumbing,tmsmithingandcoppersmiths'departments,allinaseparatebuilding.Throughtheplumbingde-partmentthefirm,hascarriedoutsomeofthelargestjobsinandaroundDunedin.Infact,thisdepartmentearnedoutinrecentyeais,amongstotherworks,thecontractsforthehigh-pressurewatersupplyofPalmerstonSouth,andAlexandriaSouth.Inthecoppersmiths'andtinsmiths'departmentsallclassesofcopperandtinsmiths'workcanbeseenmcourseofconstruction.Intheformerdepartmentaspecialityismadeofcopperwashingboilers,high-pressurecoppercirculatingtanks,andheavycoppersteampipes.Someofthelargestbreweryandsugarboilingplantsusedinthecolonyhavebeenturnedoutofthisdepart-ment.Herethebranchesofthetradesmentionedareearnedon,andfromthenceoneisconductedtothemamworkshopLeavingthestoreandoffices,whereallmanufacturedgoodsarecarefullychecked,weighedandentered,theengineeringdepartmentisnextvisitedHeiewesee,inthecourseofmanufacture,sluicingandminingplant,dairyengines,dredgingmaterial,flaxstrippers,etc,etcSomelittletimeagothisdepartmentfittedanderectedthreelargedredgesforSiberia,andtheyarenowworkingintheCzar'sdominions,testifyingtothegoodworkmanshipputintothematBurtsfoundryInthisdepartmentalsoCros'ne'spatentflaxstripperiserectedandsentoutreadyforuse
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Novemberi,1906,PROGRESS.InteriorViews,A.&T.BurtsFoundry,Dunedin.HEAVYDRESSING-YARD,BOILERMAKERSMACHINEANDFLUMINGDEPARTMENT,BRIDGEBUILDINGYARDNO.2#SHOWINGMANUHERIKIACROSSINGNO.3BRIDGEUNDERCONSTRUCTION.engineers'machineshop,BRASSFINISHERS'DEPARTMENT.GENERALOFFICE.
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Mr.Brownalsominutelydescribedthedeck-workbeingcarriedoutonthecontract.InAuck-landtheyhavebuiltaverylargewharf,andarespendingaltogetheraboutInadditionthereisawharfandfoundationforacraneattheCalliopeDock,costingaboutThefirstprocessismakingthepiles.Fourrodsofi£m.roundmildsteelareformedintoasquare2m.smallerthanthepile,sothatthereis2in.concreteoutside;thatistosay,ifthepilewas14m.squarewhenfinished,thesquareofsteelrodswouldbe12111.Theserodsaremadeintoasquarebyhavinglightcastframesfixedatcertaindistancesapart.Theyareboundtogetherbysteelwireeveryfewinchesrightround,alsodiagonally.Theendsofthefoursteelrodsarebentattheendinthesameshapeasapilewhenitispointed.Thisframeisplacedinabox,whichis2m.largereveryway,sothatwhenitisfilledthereis2in.ofcon-creteoutsideofthesteelframe.Thereisalsotheordinarypileshoeplacedmtheboxandthewholefilledwithconcrete.Thisconcreteiswellrammedwithironrammers,theconcretebeingmadeprettyfine—nostoneslargerthanawalnut.Theresultofcarefulrammingisthatwhentheframe^istakenoff,thepileisassmoothasifithadbeenplasteredover.Extralongpiles,say40ft.,havehollowpiecesofwoodplacedinthecentre;theseareabout6in.diameterandareplacedaboutlitapart.Thisistolightenthepile,andisclaimedbytheengineertobeequallyasstrong."Itwouldseem,"saidMr.Brown,"thatinSanFranciscosteelframebuildingsstoodtheA.ANDT.BURT,LTD.•THEDIRECTORATE.FRONTROWJAS.A.BURT,ABURT(MANAGINGDIRECTOR),WC.BURT.BACKROW:T.R.BURT,A.T.BLYTH(SECRETARY).Sourensen,theDanishbuilderofwindmills,recentlydiscovered,throughanaccident,aformofwindmillwhichtestsshowtodevelopmorepowerthananyotherformheretoforetested.Hehadbeenrunninganoldmillbearingtenwoodenvanes.Inastorm,fourofthesevaneswerecarriedaway,when,tothewonderofitsproprietor,theoldmillworkedbetterthanbefore.Inspiredbythisdemonstration,hemadesomefurtherexperiments,andperfectedawindmotorofconicalform,havingsixvanes,theendsofwhichcurvedtowardthesummitofthecone.Prof.P.LaCour,whohasestablished,byauthorityoftheDanishGovernment,anobservatoryforthestudyofwindpower,showedthatthenewconicalaero-motordevelopedmorepowerbynearlyfivepercent,thanthatofthe"Ventocrat"type,whosesurfaceisseventimesasgreat;andthirty-onepercent,morethanthe"RoseoftheWinds"type,withasurfacethreetimesasgreat;andtwenty-nmepercentmorethanthatoftheoldSourensentype.Itispredictedthatthediscoveryofthisnewformofwindenginewillgofartowardsmakingwindpower,whichisnowlargelylost,availableforgeneraluse.TheBestFormofWindmill.ThetotalsumpaidbytheinhabitantsoftheUnitedKingdomintotheExchequerduringthelastfifteenyearsreachestheenormousamount0f_£i,548,183,918.ITheExchequerreceivedasrevenuein1891-92thesumof£79,125,686.ThespeedatwhichBritainincreasesitswealthmaybegatheredfromthefactthatthisyeartheExchequerwillreceive£126,870,474.Theexpenditureinthesameyearswas£78,058,673and£123,404,854respectively.ThefollowingtableofincomeswillshowhowtheannualpaymentsintotheExchequerareincreasing—1894-95£82,551,191..1901-2£127,152,6141898-99£94.301,391\u25a0•1902-3£135372,762TherehasbeenadeficitintheExchequersixtimesinthelastfifteenyears,andthelargestwasin1900-01,whenitamountedto£53,207,580.ThecostoftheseaandlandforcesofBritainhasalmostdoubledsince1891,whentheamountunderthenavalandmilitaryexpenditurewas£33,162,789.Thisyearthefiguresare£60,302477.In1900-01thenavalandmilitaryexpenditurewas£121,767,790,thenextyearithadincreasedbynearlyninemillions,andthefollowingyear—thelastoftheBoerwar—itwas£110,844,488.Thetotalrevenuederivedfromtaxesthisyearisestimatedat£119,875,000,anincreaseof£34,-759,000since1891.GreatBritain'sWealth.£1,548,183,918FORTHEEXCHEQUERINFIFTEENYEARS.Mr.SamuelBrown,ofWellington,readaninterest-ingpaperbeforetheWellingtonIndustrialAsso-ciationrecentlyexplainingtomemberswhatisbeingdoneinAucklandandotherplaceswithregardtore-inforcedconcrete.Thereisnodiffi-cultyindrivingthepilesforthenewwharvesatAuckland.Thepilesaremadelongenoughtocometoaboutlow-watermark.Aframeisthenmade,andthepilemadeupwithsteelandconcretetotheheightrequiredinthesamemannerasthepileitselfTemporarystag-ingisthenmadeandthewholeboardedover.Thelongitudinalgirdershaveframingofdeepboxes.Intheseboxesareplacedmildsteelframes,aboutthreeineachbox.Theseframes,wheretheyrestuponthepile,areabout6ft.deepateachend,andtaperofftoabout2ft.,themiddleofthegirderbeingabout2ft.deepandsomewhatthesameastheordinarybeamwithbracketsunderneathateachend.Thebottomchord,whichgivestheshapetothebeam,isi-J-m.roundmildsteel.Thetoponeissmallsection,andbetweenthetopandbottomchordsareuprightrodsofsteel,about£in.thickandabout6m.apart.Thewholeiswiredtogetherwithsteelwire.Whereveracrossgirdermeetsalongitudinalgirdertherearethreesteelbars1Jin.bentoversoastotiebothtogether,thatistosay,thecrossgirderstothelongitudinalgirders.TheseboxesarefilledwithconcreterammedinasimilarmannertothepilesThelastplacevisitedistheleadandcompoundgas-pipemanufacturingshop.Themachineusedforthispurposeisdrivenbyspecialhydraulicengines,andallsizesofleadpipesforplumbers'andships'use,togetherwithcompositiongasIpipesaremade.Asthereareanumberoforganbuildersinthecolonythefirmtookup,sometimeago,themanufactureofspecialorgancompositionpipes.TheWellingtonbusinessofthefirmofMessrs.Burt,likethatofthehead-quartersinDunedm,progressesveryrapidly—sorapidlythatitwasfoundnecessarysometimeagototransfertheWellingtonbranchintonewandmoreextensivepremises.Thisisasuitablebuilding,oftwostoriesinthefrontportion,withafrontageof72feettoCourtenayplacebyadepthof42feet,thedepthofthesectionbeing132feet.Thegroundfloorisdevotedtotheshopandspaciousshow-room,andtoofficeaccommodation,partofthespacehavingbeencutoffforacartwayleadingtothebackofthebuilding,wherethereisalargestore,80feetlongby26feetwide,suppliedwithatravellingcrane,andusedforthestoringofpipesandheavygoods.Thefirstfloorislaidoutasonelargeroom,dividedforthestoringofthefirm'sextensiveandvariedstock.Thenewbuilding,ofwhichMr.Wm.Turnbullwasthearchitect,issoconstructedthatthefoundationswillbeabletocarryathirdstory,shouldthisbeaddedatsomefuturetime.Thefrontissur-mountedbyaletteredgrillebearingthenameofthefirm,andrunningthewholelengthoftheparapet;theletters,whichareonalargeandstrikingscale,areinwirenetting,thismaterialhavingbeenchosenbecauseofthereducedwindresistanceItisafarcryfromMessrs.BurtsfirstofficeinWellingtontothelargeandspaciousbuildingwhichisnowoccupiedinCourtenayplace,forthefirstofficewasadiminutivegabledstructureneartheTheatreRoyal,apparentlyofoneroom.InthismodestwaytheWellingtonbranchwasestablishedin1895bythelateMr.Simpkins.LaterontheshopinMannersstreetwasopened,butwiththesteadygrowthofthebusiness,co-incidentlywiththeprosperityofWellington,thisplacewassoonfoundtobetoosmall,andhencethefirmhasbuiltthenewpremisesinCourtenayplace;andunderthedirectionofMr.Robt.John-son,theWellingtonmanager,thebusinessisincreasingveryrapidlyTheChristchurchbranchofthefirmissituatedat211Tuamstreet,andisunderthemanagershipofMr.J.Corbett.Herethefirmstocksageneralassortmentofthecommoditiesheldatthelargerwarehouses,forpromptdeliverymandaroundChristchurch.InvercargillbranchissituatedinTaystreet,andisunderthechargeofMr.S.G.Remington.Alargeshowroomwasopenedsomelittletimeago,andherethefirm'snumerouscustomerscanbeshownsamplesofthevariouslinesmanu-facturedandstocked.ThefirmalsohasaMarinebranchestablishedatPortChalmersunderthechargeofMr.W.T.Ross.Hereallclassesofshipworkandrepairsareundertaken.Afullcoppersmith'splantandseverallathesareinreadinessforthecompletionofanyurgentorders.earthquakewell.These,asfarascanbegathered,wereframestructureswiththepanelsfilledinwithbrick,stone,ormarble.Althoughtheframesstoodwell,itwouldseemthatthepanelsincasescameout.ThedifferencebetweenthisandthesystemthatIhavebeentryingtodescribeisthatinoneawholepanelmaybeshakenout,buttheotherisacompletenetworkofsteelinter-wovenintheconcreteandwhichadherestothesteelsocloselythatitneverrusts.Itissaidthatreinforcedbeamsforfloorsarenowmadeforspansofiooft.Inadditiontobeingthebeststyleofconstructiontoresistearthquakes,itissaidtobealsoequallyvaluableasafire-proofconstruction.ThepersonalopinionIhaveformedofitisthatinWellingtonitwouldbeassafeasawoodenbuildingforearthquakesandmorefire-proofthananyothermodeofconstruction."FERRO=CONCRETEWORKINNEWZEALAND.Novemberi,1906,PROGRESS.NOTICETOADVERTISERS.ChangeAdvertisementsfornextissueshouldreach"Progress"Officenotlaterthantheiothinst.,otherwisetheywillhavetobeheldover.TheverdictattheinquiryintotheVanguarddisaster,bywhichtenmenlosttheirlivesatHandcross,Eng.,onJuly12,wasreturnedasfollows:Thejuryfoundthattheaccidentwascausedbyabreakageofthemachinerybroughtonbytheeffortsofthedrivertocheckthespeedoftheomnibuswhenhefoundthatitwasgoingtoofast.Theyconsideredthatthedrivercommittedanerrorofjudgmentinallowingtheomnibustogoattoohighaspeed.Theyheldnoonecriminallyresponsible,butwerestronglyofopinionthatthistypeofomnibuswasunsuitableforuseoncountryroads.TheHandcrossDisaster.ThemostextraordinaryofallBritishlighthousesistobefoundonArnishRock,Stornowaybay—arockwhichisseparatedfromtheislandofLewisbyachannelover500feetwide.Onthisrockaconicalbeaconiserected,andonitssummitalanternisfixed,fromwhich,nightafternight,shinesalightwhichisseenbythefishermenfarandwide.Thewayinwhichthislighthouseisilluminatedisthis:OntheislandofLewisisalighthouse,andfromawindowinthetowerastreamoflightisprojectedontoamirrormthelanternonthesummitofArnishfßock.MirrorServesasLighthouse.11



Armour&Company,ofChicago,havearrangedwiththeinventorsofaliquid-airproducingprocesstoerectasmallexperimentalplantmChicagoforthepurposeoftestingthevalueofliquidairfortherefrigeratingofperishablegoodsinrefri-geratorcars.Itisclaimedbytheinventorsthatliquidaircanbemademquantitiesatacostofaboutonecentpergallon,andthatitcanbekeptinrefrigeratorcarsforaperiodofapproxi-matelythirtydays,withanevaporationofnotoverthreepercentperdayunlessitisforced.Theresultoftheseexperimentsislookedforwardtowithgreatinterest.ToCoolRefrigeratorCarswithLiquidAir.Mr.RichardAllen,aretiredconstableoftheBradfordPoliceForce,isconstructingaflyingmachinetobeworkedbyhisbicycle,bymeansofwhichhehopestobeabletopedalthroughtheair.Theframeworkofthemachineisconstructedofbamboo,andtheworkingofthepedalsofthebicyclecausesthewingsoneithersidetoflapTheseare33ft.fromtiptotip,andautomaticallyclosewhentakingtheupwardstroke,andopenoutwhencomingdown.Anoverheadapparatusprovidesforthesteering.AnAerialBicycle.TheAdmiraltyhavedecidedtomakeexperi-mentswithanAmericansystemofsubmarinesignalling,andthecruiserAntrimistobefittedwiththeapparatusatChathamunderthedirectionofMrJ.DMillet,anofficialoftheSubmarineSignallingCompany,ofBoston,AmericaBymeansofthissystemsubmergedbellscanbeheardbylargevesselsatadistanceoffromtwelvetoeighteenmiles,anditispossibletocom-municatemessagesaswellastowarnshippingofcoastdangersincaseoffogSubmarineSignalling.AnewspeedindicatorformotoromnibusesandcarshasbeenputonthemarketTheappar-atusisarrangedsothatonedialfacesthedriverandanothermuchlargeroneisdisplayedonthefrontofthevehicleOneachthespeedisindicated,whileanauxiliaryhandregistersthemaximumspeedattainedItisclaimedthatthedangertothepublicwillbegreatlydecreasedifthepoliceareabletoseeataglanceatwhatspeedthevehicleistravellingNewMotorSpeedSign.TALVEYSSTEAMTURBINE,FIG2HerrHemrichBussing,ofBrunswick,Ger-many,hasdevisedamethodofmountingthespringsofvehicles,withtheobjectofrenderingthempracticallyfnctionlessEachendofthespringisjointedtoaslidecapableofreciprocatingmaguidesecuredtotheundersideoftheframeofthevehicle.Thebearingsurfacemtheguideisformedbyaninsertedhardenedplate,andtheslideisprovidedwithaseriesofrollers,bearingonthehardenedplateandheldinpositionbyaprojectingedgeorshoulder.VehicleSprings.TwoingeniousFrenchmenhaverecentlyper-fectedseveralmechanicaldeviceswhichareusedinteachingFrenchpronunciationtoforeigners.Oneofthemisasmallinstrumentcalleda"larynx-signal,"whichisheldtothesideofthethroatwhenthediphthong"ou"isbeingpronounced.IfthepupilissuccessfulingettingthecorrectFrenchpronunciationasmallbellattachedtothelarynx-signalwillnotifyhimofhissuccessbyringing.Ifthebellissilent,hemayknowthathehasnotgiventhewordthecorrectpro-nunciation.Othermachinesareusedforgettingthecorrectpronunciationofvariousvowelsounds.TeachingPronunciationbyMachinery.HerrEmilCapitaine,ofReisholz,nearDussel-dorf,explainsinhisspecification,No.22,594(Eng.)of1905,hismethodofutilisingthewasteheatofmarinegasenginesfortheproductionofsteamfromseawaterforfeedinggasgenerators.Theemploymentofgasenginesandproducersforseavesselsnecessitatestheproductionofalargequantityofsteamfordecompositioninthegenerator.Thetubularboilerforthesupplyofsteamisheatedbytheexhaustgasesfromthegasengineorbythehotgasesfromtheproducer.Theboilerisconstructedwithacoilsurroundingit,towhichtheseawaterisfirstadmitted,sothattheheatofthedischargingandonlyslightlyconcentratedseawateris,withtheaidofaregenerator,givenofftothecoldincomingseawater.MarineGasEngines.Thesteamturbine,asahigh-speedmotor,hasreachedaveryhighdegreeofefficiency,buttherearemanyengineerswhoconsiderthatitisstillcapableofgreatimprovement,andthatinitspresentformitisonlywhatmaybereasonablyconsideredthepioneerintheartofsteam-motorconstruction.Ourillustrationsshowlongitudinalandtransversesectionsrespectivelyofanewtur-bineinventedbyMr.Thos.Falvey,engineer,ofWellington,ofwhichamodelhasrecentlybeenexhibited.AccordingtoMr.Falveysin-ventionarevolvabledischas,projectingfromitsface,alargenumberofinclinedvanesarrangedinconcentriccircles.Thesevanesenterannularspacesprovidedbetweenconcentriccirclesoffixedvanes,uponthecasingoftheturbine,andareinclinedinadirectionreversetothemovablevanes.Steamisadmittedtotheinnercirclesoffixedvanesandpassingthroughtheoutercirclesisexpandedandfinallyexhaustedintoacondenserortotheatmosphere.Annularpartitions,formingadisc,dividethevanesintotwosetsorseries—thedirectionofthevanesofonesetbeingthereverseofthoseoftheotherset.Theinventionwillbeunderstoodbyreferringtotheillustrations.Itwillbeseenthatthecirclesofvanes,i,2and3,arefixedtoamaindisc,4,whichismounteduponashaft,5,revolvinginbearings,6.Thecirclesofvanes,7,8and9arefixedtothebackofthecasing,10,inwhichthedisc,4,anditsvanesareadaptedtorevolve,thecirclesofmovingvanesonthediscalternatingwiththecirclesofvanesfixedtothecasing,10.FalveysSteamTurbine.Inventions.Mr.H.Livesey,of14Southplace,Finsbury-pavement,London,insteadofarrangingtheenginecylindersinamotorcarsisebysideintheusualmanner,arrangeseachpairofcylinders-Jintandem.Thepistonsofeachtandempairareprovidedwithproiectinglugsorflangestowhichexternalsliderodsareconnectedthatarefixedtothepistonsandpassthroughslotsmoppositeportionsofthewallsofthecylinders.Thatpistonofeachtandempairwhichisnearesttothecrankshaftisconnectedtoitbyaconnectingrodintheusualway.Thus,thereareonlytwocrankstofourcylinders,andthewholeoftheenginewillbeplacedunderthebodyofthecar.RoadMotorVehicles.Steamcontinuestopassthroughtheports.27and42,andalsopassesthroughtheports,28and45,andbetweenthepartitions,16and17,wherebyincreasedareaofthevanesissubjectedtotheactionofthesteam.ItisunderstoodthatMr.FalveywillhaveamodeloftheinventionworkingintheInter-nationalExhibition,andvisitorswhoareinterestedinthesubjectwillnodoubttakeanopportunityofseeingitatwork.Novemberi,1906.PROGRESS.Morethanhalfthetotalminersoftheworldwerein1905engagedingettingcoalGreatBritainemployingover833000,theUnitedStates594,000,Germany543,000,France171,000,Belgium138,000,Austria119,000,andIndianearly93000.Thetotaloutputofcoalwas886000,000tons,oftheestimatedvalueofmorethan295,000,000.Itisoftendifficulttoascertainwhowasthefirstinventorofaprocessingeneraluse.Itoftenhappensthatseveralmindshavebeenatworkonthesameproblemandhavearrivedindependentlyatsimilarconclusions.Such,apparently,wasthecaseinregardtoreinforced^concreteconstruction.JosephMonier,whodiedrecently,ifnotthesoleinventor'ofreinforcedconcreteconstructionwas,atanyrate,oneofitsearliestexponents,hisfirstpatenthavingbeenbroughtoutin1867.AnEnglishmanpatented,twoyearsearlier,asystemofconcretebuildingwhichseemstocontainthegermofthemanysystemsoEferroconcreteorrenforcedconcreteconstructionwhichhavesinceattainedsuchextensivevogueMrJosephTallwastheinventorinquestion,falveyssteamturbine,fig.iThedirectionoftheinclinationofthemovingvanesisthereverseofthedirectionofthefixedvanes.Thevanesofthedisc,4,areprovidedwithan-nularpartitions,14,and15,andthevanesofthecasing,10,areprovidedwithsimilarpartitions,16and17,sothatwhenthediscisinoperativepositionthepartitions,14,15,16and17,formtwocontinuousdiscsdividingthevaneslength-wiseintosetsorseries.Steamisadmittedtotheturbinethroughapassage,25,andfindsitswaytotheinteriorofthecircularinletvalve,26,whichisprovidedwithports,27,28,29and30.Anexhaustvalve,38,ismountedupontheendoftheshaft,36,atthejunctionoftwopassages,39and40,(Figure1)throughwhichexhauststeampassestotheexhaustpipe,41.Thesteamfromtheports,42,passesintoanannularspace,44,surroundingthevalvecasing,andthencefindsitswaythroughthefixedcircleofvanes,7,andistherebydeflectedontothecircleofmovablevanes,1,bywhichitisagaindeflectedontothevanes,8,andsoonuntilitfindsitsescapeoutsidethevanesandthroughtheholes,24,intotherecess,21,andthencetotheexhaustpassage,40,andtheexhaustpipe,41,thevalve,38,beingopenasshownmFigure1Whenmorepowerisrequiredthevalve,26,isturnedbythelever,33,untiltheports28arebroughtintocorrespondencewithports,45mthecasing,43.12



AcorrespondentwritesthatthePatentIndentedSteelBarCompany(Limited),ofQueenAnne'sChambers,Westminster,hasbeenformedforsupplyingabarofspecialsectionforreinforcedconcreteconstruction.Theprincipalfeatureofthebarisstatedtobegreatadhesiontotheconcreteowingtothemechanicalbondformedbyitsindentedsurface.ReinforcedConcrete.Ithasbecomealmostanarticleoffaithwiththemajorityofpeoplethat,givenawaterfallorswiftlyflowingriverinanypartofthecountry,itmustnecessarilybeofgreatvalueforpowerpurposes.Thewondersandmarvelsofelectricityhavebeensoexpoundedinpopularformtothepublicthatthereisadangerofoverlookingthefactthatelectricalundertakingsmustbegovernedbycom-mercialconsiderations.Tonearlyallofthehydro-electricpropositionsthathavereceivedseriousdiscussionoflateinthecolony,Napoleon'stritesayingapplies:"Itismagnificent,butitisnotwar."Ihavetoadmit,withregret,thatforthisstateofaffairssomeelectricalengineersare,inalargemeasure,responsible.One,anAmericanwhovisitedthechiefwaterpowers,framedareportofthemosteulogisticnature,butcarefullyavoidedsayinganythingatallastothepriceatwhichenergycouldbedeliveredtotheconsumer.Anotherassumedthatalltheinstallationswouldsellalltheenergytheycouldtransmitatthesameprice,whichhefixedinanarbitaryway.Theoriesofthiskind,em-bodiedastheyareinGovernmentreports,arelargelyresponsibleforthetotallyerroneousideascurrentonthesubject.Itcannotbetoohighlyemphasisedthatawaterpowerisabsolutelyworthless,nomatterhowmanyhorsepowerareinit,unlessithasanadequatemarkettosellitsenergym,andcanundersellenergyderivedfromcoalorotherfuel.Theessentialconditionofsuccessmay,infact,besummedupinthewordmarket,forifenergyfromfuelcannotbeundersold,therewon'tbeamarket.Itdoesnotineverycasenecessarilyfollowthatapossiblemarketfortheenergyshouldbereadywaitingfortheinstallation;occasionallythemarketiscreatedbythepowersupplywhenanewindustrycanbeintroduced,asoccurred,forinstance,inoneoftheearlierNiagaraschemes,whenthemanu-factureofcalciumcarbideandcarborundumwasestablished,orinthemorerecentexampleofSwedishandAmericanproductionofnitratesfromtheairbyelectricalmeans.Butcasesofthiskindarefewandfarbetween.Assomanyhydro-electricundertakingsarenowinoperation,notonlyintheUnitedStatesandSwitzerland,butinCanada,Mexico,India,Burmah,andpracticallyeveryEuropeancountry,includingGreatBritain,comparisonplaysagreatpartintheargumentsadvancedonbehalfofeveryschememootedinNewZealand.Unfortunatelymanyadvocatesknowinsufficientofthesubjecttounderstandthatcomparisonsaremostmis-leadingwhennotmadethoroughlycomplete.Ithasbeenassertedthatbecausea200-miletransmissionisoperatinginCalifornia(orwaspriortotheearthquakeoflastApril)andearningadividend,thereforeasimilartransmissionplantinthiscolonywouldbesuccessfulalso.Again,becausecertainrailwaysinCanada,theUnitedStatesandItalyareworkedbyelectricpowerderivedfromhydro-electricinstallations,thatNewZealandshouldharnessupsomeofitsriversandscrap-heapitslocos,withoutdelayButwhatabouttheconditionsrulingmthesecasesandwithus?The200-miletransmissioninMexicoorCaliforniaispracticablebecausetheclimatethereisexcessivelydry,sothattheenormouslyhighvoltagesessentialtothesedistancescanbeemployedwithoutconstantbreakdowns,anditearnsadividendbecauseithassufficientcustomerstotakealargeproportionofthemaximumenergyitcansupply—customerswhocannotgetthatenergyequallycheapfromcoaloranyothersource.Infact,inthedistrictsservedby100and200miletransmissionscoaliseitherinferiorandtremendouslyexpensive,orisentirelyunobtain-able.Theelectricrailwayswhicharethesolemain-stayofhydro-electricinstallationsarerareandalwayswillberare.Mostrailwaysrequirepopula-tionsatintervalsalongtheirroutes;giventhepopulationsyouhavemarketsforpowermascoreofforms.Iffuelbedearorunobtainablewhilewaterfallsaresomewherewithinreach,thepopula-tionswillbethemainstayofthehydroplant,andtherailway,eventhoughthelargestindividualpoweruser,willbecomeacustomerofsecond-rateimportance.Thereasonforthisisthattherailwaytakesitsenergyinheavydraughtsandintermittently,thusnecessitatinglargeworksandgeneratingplant,whichareonlyemployedtotheirfullcapacityatafewtimeseachday.Ascapitalchargesonthecostoftheinstallationarenotmodifiedbytheamountofenergysupplied,butgoonatafixedratecontinuously,customerswhorequirelargeplanttobekeptreadyforthem,anduseittoitsfullcapacityonlynowandagain,ByFredk.BAck,A.M.InstEE.{Engineer,WaihiWater-PowerScheme)AttheRoyalInstitutiononAugust5ProfessorBertramHopkmsondeliveredthefinallectureofhisseriesonthissubject.ProfessorHopkmsonsaidthatinpreviouslectureshehaddescribedmethodsofregulationwhichwerenotsatisfactory,butgoodregulationcouldbeobtainedbyreducingthefuelsupplyifmatterscouldbearrangedsothattheexplosivemixtureinthecylinderwasstratified,consistingofpracticallypureairinoneendofthecylinderandastrongmixtureattheother.Hewouldshowbyexperimentwhattookplaceinthecylinderinthesetwocases,butheshouldpointoutthattherewasapracticaldifficultywithregardtothismethodofregulationbecauseintheordinarychargingstrokeofthegasenginethevelocityoftheenteringgaseswassomethinglike60milesperhour.Ithad,however,beensuccessfullyaccomplishedixlthecaseoflargeengines,andtherewasreasontohopethatitwouldbepossibletoworkinthiswaywithsmallengines.Apartfromsuccessfulregulationtherewasthisfurtheradvantageofobtainingstrati-"ication,thatthepistonremainedcoolerthanunderordinarycircumstances,andheneednotsaythatthecoolmgprobleminthecaseoflargerengineswasaveryseriouspracticalquestion.Referencehasalreadybeenmadetotheimprovedefficiencyofthegasengineoverthesteamengine,andtheeconomyofthegasenginecouldbeim-provedbytheadoptionofanymethodwhicheconomisedthelossofheattothecylinderwallsandthatcarriedawayintheexhaust.Itwasnotpossibletoeffecteconomiesmregardtothelossofheattothecylinderwalls,exceptbymakingtheenginelarger,andthereforeitwasnecessarytoconcentrateattentionuponthe"Heatcarriedawaybytheexhaustgases.Toimprovetheefficiencyofthegasenginemthisconnectionitwasnecessarytosecureagreaterratioofex-pansionwhichwasaccomplishedbyemployinggreatercompression,thetwothingsbeing,ofcourse,definitelyrelatedtoeachother.Intheoryitwaspossibletoreducethetemperatureofthegaseswhentheylefttheenginetoanydegree,butmpracticethereweredefinitelimitstotheextenttowhichgasescouldbecompressedbyreasonofthedangerofpre-igmtion.Thereweremeans,however,ofpreventingpre-igmtion;forinstance,watermightbesprayedintothecylinder,andinthatcasethepresenceofthesteaminallprobabilityactedinpreventingthegasesfrombeingprematurelyignited.Byemploy-ingthatandotherdevicesitwaspossibletocom-pressthegastoavolumeassmallasone-ninthofitsoriginalvolume,andtheeconomyoftheenginecouldbeimprovedtoapointwhereover30percent,ofthetotalheatofthefuelwascon-vertedintomechanicalwork.ThequestionastowhethertheOttoorthetwo-cycleenginewasthegasengineofthefuturehadnotyetbeendefinitelysettled,andhehesitatedtoprophesy.makethecostofsupplyhigherthaniftheykepttheplantuniformlyloaded.Ifageneralsupplyforindustrialpurposescanbeaddedtotherail-waysupply,thetotalloadtendstomoreuniformity,andthecostperhorse-powerhourbecomeslower.TheItalian,Canadianandotherrailwaysreferredtoareworkedhydro-electricallybecause,notwith-standinganydrawback,theenergyischeaperthanwhatcouldbeobtainedfromthedearfuelavailable.InthecaseofNewZealandrailways,oranyother,theproblemtobesolvedisjustthesame—whatisthecheapestsource?Astudyoftheconditionsthatwillaffecthydro-electrictransmissionplantsinNewZealand,istooextensivefortreatmentinasinglearticle,butImaypointoutcertainfeatures.Theclimateinthemajorityofdistrictsisdamp,thisincreasesthedifficultyofmaintainingagoodinsulation,sothatitisextremelyunlikelythatweshalleverbeabletosuccessfullyadopttheextrahighvoltagesessentialtoverylongtransmissionssayfor200milesandover.Inmanycasesthecountrytobetraversedbythetransmissionlinesisroughandmountainoustothelastdegree,denselywoodedandintersectedbytreacherousrivers,theseobstaclesmaynotbeinsuperable,buttheyrunthecostup,andincreasethemain-tenance.Ineverypower-usmgdistrictgoodqualitiesofcoalareavailable,andmodernfuelplantsofgreatefficiencyarecomingintowideuse;thehydro-electricsupplymustbeatthemorgobankruptThenumber,size,andimport-ancefromapower-supplystandpoint,oftownsordistrictstobefedbyatransmissionplantmustbecriticallynoted;priceofcoal,extentofsteam,gasandoilplantsinuse,scopeofindustries,financialprospectsforintroducingelectrictram-waysorsupplyingtheenergytoexistingones,areallpointstobestudied.Theconditionssui-roundingthesupplyforrailwaymam-lineoperationareawholeandcomplexsubjectinthemselves,asthefollowingbrieftreatmentwillshow:Con-sideranyoneofthebusiestlinesinthecolonywithtwodailyexpresstrainsandsixoreightgoodsandlocaltrains,accordingtotheexistingschedules,splitupintotwo,threeorfourcartrainsaccordingtoelectrictractionschedules,withsayanhourlyheadway;themaximumloadwouldcomeonthegeneratingstationprobablynotmorethantwentytimesaday,andonlyforafewminutesorevensecondsoneachoccasion.Itthenormalloadaveraged1000hp.thisoccasionalmaximumloadcouldeasilybe3000h.p.ormore,accordingtothephysicalconditionsoftheline.Thepracticalbearingofthisisthattheexpenseofaninstallationabletodeliver3000hpmustbeincurredtosupplyaloadthatfornineteentwentiethsofitstimedoesnotexceed1000hpStoragebatterieswouldbeserviceableinreducingthedisparitymcaseswhereafrequenttrainser-vicewasrun,buttheyarequiteinapplicabletosuchacaseastheoneIamconsidering.Asal-readypointedout,theonlysalvationfromahighannualcostonthisinstallationistobegotbyextendingthesupply,andsecuringamorediverseand,therefore,paradoxicalasitsounds,moreevenload.Theinstallationmaythenneedtohaveacapacityofperhaps5,000hp.buttheratioofnormaltomaximumloadswillhaverisenfromtheformer1to3topossibly2to3.Thisbringsusbacktothechieffactorinthewholeproblem•Canenergyproducedundertheseconditionscompetewithenergyderivedfromfuel,andfindasufficientmarket?InaconcludingarticleIshalldealwiththecostofthewatertotheownersofthetransmissionplant,thecostoftheplantitself,theinfluenceofdistanceoftransmissionandotherfactorsuponthecostoftheenergytotheconsumer,anddiscusswhatconstitutesamarket.{Tobecontinued)INTERNALCOMBUSTIONENGINES.Novemberi,1906,HYDRO=ELECTRICDEVELOPMENT.PROGRESS.TheWellingtonElectricLight&PowerCo.intendtoinstallanewsteamturbineatanearlydate,andengineerswilllookforwardwithinteresttotheoperationsofthisengine,whichisthefirstofitskindtobeerectedinWellingtonInGermanygoat'smilkisparticularlyesteemedforthereasonthattuberculosisisextremelyrareamonggoats,theiralmostcompleteimmunitybeingdue,itissuggested,tothelifetheanimalsleadonthehillsidesmtheopenair,Intheking-domofSaxonym1894itwasreportedthatoutof1562goatsslaughteredonly10werefoundtobetuberculous.TheChnstchurchCityCouncilhaveappointedMr.Scottastheirengineer.MrScottwasre-centlyinchargeoftheGoreElectricLightWorks.TheWellingtonCityCouncilhaveorderedthirty-morearclampsforstreet-lightingpurposes.Thewholeofthetramwayroutes,therefore,willsoonbebrilliantlylightedTheGeneralElectricCo.havejustlandedsixG.E.67railwaymotorequipmentsfortheWelling-tonTramways.Thesemotorsare40h.p.each,asagainstthe25h.p.motorsthathavebeeninuseonallcarssincethesystemwasopenedupfortraffic.ThenewbuildinginWellingtonforMessrs.J.Nathan&Co.willrequire10,000feetofconduit,forelectriclightingpurposes.OurreaderswillregrettolearnthatMr.andMrs.TemplmwerelaidupinBangkokwithfeveratthetimethelastmailleft.Mr.Templinpro-ceededtherefromChristchurchtosuperintendtheerectionoftwoCurtissteamturbinesfortheGeneralElectricCo.Mr.A.E.Brown,thewell-knownChristchurchelectrician,hasdisposedofhisbusinesstoMessrs.ScottBros.,andisnowactingasmanageroftheirelectricaldepartment.13



Ourillustrationdepictsthenewfour-cylinder24-30h.p."Brown"carmadebyMessrs.BrownBros.,Ltd.,London.ThefollowingparticularsofthisfinemachinehavereachedusfromMessrs.Jenkinson&Co.,Wellington—Thefour-cylinderengine(bore:100m/m,stroke•120m/m.)embodiesallthelatestimprove-ments,whilethematerialsusedinitsconstructionareofthehighestgrade.Thecrank-shaftismadeofnickelsteel,thebearingsarelongandaspecialbronzeisusedintheirmanufacture.Thevalvesaremechanicallyoperated,theinletvalvesbeingfittedwithvariablelift.Thegearsdrivingthemagneto,waterpumpandthespecialpumpforforcingthelubricatingoiluptothedriprackonthedashboard,areallenclosed.Thewaterpumpisplacedinaneasilyaccessibleposition.Compressiontapsareprovidedinthetopofeachcylinder.Bothmagnetoandhigh-tensionignitionarefitted.ThemagnetoisaLacostehightensiondrivenbyasmallcardanshaft.Thecontactbreakerfortheaccumulatorignitionisrunoffaspindlejustabove.TheaccumulatorignitionisbyanE.I.C.controllercoilwithvoltmeterfixedtothedashboardandtwo40amphr.accu-mulators.Twosparkingplugsarefittedtoeachcylindersothatbothignitionscanbeusedifnecessary.Thecarburetterisafloatfeedofimproveddesign,isveryefficient,andgivesmostsatisfactoryresults.Thewatercirculationisbyagear-drivenpumpattachedtothefrontoftheengine,theradiatorbeingofthehoney-combpattern.Thesteeringmechanismisofanimprovedtypebuiltverystrongly,andtheconnectingrodtothefrontwheelisplacedattherearofthetror.taxle,whereitislesslikelytobedamaged.TheleverscontrollingtheadvancesparkandthevariablelifttotheinletvalvesareonanaquadrantontopofthesteeringwheelThejointsarelargeandfittedwithhardenedpinsThebrakeandchange-speedleversaresoarrangedthatalltheconnectingrodsareinsidethechassis,makingitveryconvenienttofitside-entrancebodies._^Acurvedmetaldashaffordsgreatpro-tectiontothefrontpassengersandalsotothevanousfittingsonthedashboardTwocup-boards,inwhichmaps,gloves,etc,canbekept,areprovided.Theexhaustbox,whichisexceeding-lyeffective,isplacedattherearofthechassis,andwithoutaffectingthepowerofthemotor,effectuallysilencesit.Mud-guardsarefittedfromendtoendofthechassis,andaboxisprovidedoneachside,oneforaccumulatorsandonefortools.Thebackaxleisoftheverylatestdesign,theroadwheelsbeingcarriedontwoself-containedballbearingsattachedtotheoutercase,thusrelievingthelive,ordriving,axleofallweight.Inordertoabsorbtheshockofstartingaspecialstayisfitted,runningfromtherearaxletooneofthecrossmembersoftheframe.Thebevelgearsarelargeandcarefullyhardenedandthe,drivingpinioniswellsupportedonthreeself-containedballbearings.Forthelubricationoftheaxleadoorinthealuminiumcasingisprovidedthroughwhichtopourtheoil.Thelubricantusedshouldconsistofagoodgrease,suchas"Bnto"motorgreasemixedwith"Bnto"gearoil.Allthebearingsareself-containedand,therefore,neednoattention.Thelubricationofthewheelsiseffectedbyfillingthewheelcapswithoil.Thegearboxisfittedwiththreespeedsforwardandareverse,andisoftheslidingpiniontype.ThetopspeedisadirectdoveobtainedbvslidingthesecondspeedpinioninsidethednectdrivegearwheelAHshaftsarecarriedonballbearingsofamplesize,andthelubricationisautomatic.Attherearendofthegearboxisapowerfulbrakedrumtowhichisfixedauniversaljointtotakecardanshaft.Ihefrontendofthegearboxisfittedwithacouplingthattakesasquareshaftuponwhichtheclutchslides,thusmakingitaneasymattertoremovetheclutch,ifnecessary.Theshaftscarryingthegearwheelsarearrangedsidebyside,thuspermittingafullinspectiononremovingthealuminiumcoverofthegearbox.Theclutchisoftheinternaltypewithself-containedspringtakingallthrustofttheenginebearings,andisconnectedwiththemechanismoperatingthevariablelifttotheinletvalves.AspragisfittedandactsonaratchettoothedringattachedtothebrakedrumThiscar,togetherwithothersofthesamemake,willbeseeninChnstchurrhduringtheExhibition.30H.P.Cadillac.Thfpictureontheoppositepagerepresentsthefour-cylinder30-hpcar(ModelH)turnedoutbytheCadillacMotorCarCo,ofDetroitthattheexpansionorcontractionwillnotbeuniform,mconsequenceofwhichthepistonwillbindatsomepointsofitstravelandbetoolooseatothers,therebylosingcompression.AnothervaluablefeatureintheCadillacmethodofmakingcylinders,cylinderheadsandwaterjacketsseparatelyis,thatincaseotdamagetoonepart,itisnecessarytoreplaceonlythatparticularpart.ThecylindersarecastfromaspecialgradeofmetalaftertheCompany'sownformulaandpossessremarkablestrength.Thepistonsandpistonringsarealsomadeinthesamepainstakingmanner,and,likethecylinders,areturnedoutaccordingtotheCadillacsystemoflimitgauges.Thepistonconnectingrods,aresteeldropforgingsof"H"section.Thecrank-shaftisalsoasteeldropforgingandunder-goesaspecialtemperingprocesstogiveitstrengthandtoughness,thebearingsurfacesbeingcare-fullyground.Thecrank-shaftbearingsareoflargesurface,madeofbabbitandbackedbybronze.Asthesebearingsare"halved"itpermitsoftheirbeingremovedandreplacedwithoutthenecessityofdisturbingtheshaft.AveryimportantfeaturetobenotedintheCadillacisthefactthatthecrank-shaft,pistonsandrodbearingsareeasilyaccessiblebyremovingthecoversfromtheopeningmthecrankbase,andtheothercharacteristicswhicharepeculiartoCadillacenginesmaybesummedupasfollows—Theforce-feedlubricatorenablesallworkingpartsofthemotortobeadequatelylubricatedandensuresevendistributionofoil,thecoolingsystemandcarburetterareonapprovedsystems,andtheautomaticgovernorisafeaturethatwilltendtomakethiscarespeciallypopular;itisanewbalancedrmg-typegovernor,adevicewhi-hPROGRESS.Novemberi,1906,Themodernpetrolcarisamodifiedroadloco-motive;but,whereastherangeofmeaneffectivepressureinthecylindersoftherailroadloco-motiveisconsiderable,varyingfrom160to60SomeNotesonForceandPower.isprovingitselfmostefficientandofthegreatestimportancetoamotorcar.With,thistypeofgovernoritispossibletomaintainpracticallyasteadyspeedwithbutlittlevariationregard-lessofgrades,upordown,orroadconditions,theactionbeingentirelyautomatic.Intheaveragemotorcar,particularlythoseofthefour-cylinderclass,alargepercentageofthepowerdevelopedbythemotorisconsumedbyfriction—lost—wasted.Insomecasesthishasbeendemonstratedtobeashighas30to40percent.Inorderthatthegreatestpossibleamountofpowermaybeactuallyutilised,thatis,"deliveredtotheground,"themodel"H"isequippedatthemostvitalpointswiththegenuineHess-Brightballbearings,usingtenin'all,viz.,twomeachfrontwheel,oneineachrearwheel,twoonrearofmamdriveshaftandtwoonthetransmissionshaftBetweentheballsaresteelcoilspringspackedwithfelt.Thelatter,afterbeingsaturatedwithoil,willlubricatethebearingssufficientlyformonthswithoutfurtherattention.whichrecentlypassedthroughWellingtonunderthecareofMrCrozier,ofMessrsDexter&Crozier,onitswaytotheExhibitionAsthemostimport-antfeatureofacarliesnaturallyinthemotivepower,thefollowingnotesrelatingtotheCadillacenginewillbefoundofspecialinterest.Therearefourcylindersofthefour-cycletype,4f"boreby5"pistonstrokeTheyarecastindividually,andnotinpairsoralltogether.ThecylinderheadscontainingthevalvechambersandcombustionchambersarealsocastseparatelyandattachedtothecylindersbyrightandleftthreadednipplesTheCadillacsystemofcopperwaterjacketingisoriginalwiththeCompany,andthefactthatithasbeenwidelycopiedshowshowhighlyitsefficiencyisappreciatedbyothermakersThisconstructionhavingthecylinder,cylinderheadsandwaterjacketsmadeseparatelyhasseveraldistinctadvantagesThecheapmethod,ordinarilyused,istocastthecylinderandjackettogether,coringtomakethespacebetweenthem.ThisusuallydoesnotproduceacombinationwithauniformspacebetweenthetwoforwatercirculationThemakercannotdetectthefaultbecauseofinaccessibility,butitwillnotbelongbeforetheinnocentpurchaserawakenstotheresultsofitsimperfection.Itwillbereadilyunderstoodthatwiththethicknessofthecylinderwallnotuniform,itcannotbecooledevenlythroughoutitsentiresurface,theresultbeingthatthemotorcannotdevelopthepowerwhichitotherwisemight,forthereasonTHi_lords"eiscdssingthenew24-30HpCARELILTBYBROWNBROSLONDON.24-30H.P."Brown"Car.The.......Motor.14



Occasionallydrenchthecylinderswithparaffin;itwillfreethepistonringsandimprovethecom-pression.Thisisbestdonewhentheengineiswarm.Tolearntochangegearsproperlyistheambitionofallmotorists,andaverygoodwayofobtainingpracticeistoliftthebackaxlesothatthebackwheelsaresometwoinchesfromtheground.Thismustbedoneverycarefully,sothattheremaybenoriskofthecarjumpingdown;then,iftheengineisstartedandthrottleddownafairamountofpracticecanbeobtained.Acarshouldalwaysbekeptperfectlyclean,thebodyworkshouldalwaysbewashedbeforeitisputaway.Theengineshouldbecleanedexternallywithparaffinandastiffbrush.Theexhaustpipeshouldbelookedatifanyoverheatingoccuisthatcannotbelocated.Astonemayhavebeenthrownupandmadeadentandthiscausesbackpressure.AlwayskeepafairquantityofFrenchchalkbetweenthecoverandthetube;itactsasalubri-cantandsosavesfrictionandconsequentheatandwear.Iftoomuchchalkisuseditisliabletoformintohardlumpsonthecoverandtoin-creasefrictionthereby.Tocleanouttheradiatorsandpipesthoroughly,emptyoutthewater,andfillwithboilingwaterandalittlewashingsoda;tinswillbefoundtoremovescaleandgreaseititisleftinforafewhours.torsionalstressestowhichthetransmissionsystemissubjectedaregreaterforgivenspeedsofthecarthanwhenthesmallersprocketswereinuse,anditismorethanlikelythattroublewillresultunlessduecareistakentochangedownearlierthanformerly.Unlessamotoristuseshiscarinanessentiallyfatdistrict,heiswisetoretainthesprocketsoriginallyfittedbythemakers—JohnO.Crombie,inAutocar.Unlessthebrakesarewater-cooled,caremustbetakenthattheyareusedalternatelyonalonghill,otherwisetheyarelikelytofireandbecomeuselessBefoietryingtohtnewpistonnngsmakesuretheywillenterthecylmdeiGreatcaieshouldbetakenthatnogrease01oilbeallowedtogetonthetyresasitwillcausethelubbertoperishShouldthefronttyresshowabnoimalweai,thefrontwheelsshouldbelookedto,aspossiblytheyareoutofalignmentShorteningorlengthen-ingthetierodsmaybenecessaryThebestplacetostoicpetiolisinametaldrumundergiound,ittakesupnovaluablespace,andisquitesafefiomfire.By"Accumulator"UsefulHints.lbthesameasbefore.This,ofcourse,meansthatthepowerdevelopedandtransmittedtotheroadwheelsisthesameasinthefirstinstance,and,sincetherevolutionsoftheenginehavedecreased,themeanpressureonthepistonsmusthaveincreased,otherwisethepowerdevelopedwouldbeless.Thisincreaseinpressurewouldbeanaturalresult,owingtogreatercompressionatlowerenginespeeds.Andsoitfollowsthatthetwistingmomenttransmittedbythecrankshaftandgearstothedifferentialcaseandshaftisaugmented,althoughthepowertransmittedremainsthesameIftheproblemisapproachedfromtheotherendofthetransmissionsystem,itwillbeseenthatthepullonthechainsmpoundsweightisthesameaswhenthesmallersprocketsaremuse;andasthispullisactingonthedifferentialshaftatalongerradius(withthelargesprockets),thetwistingmomenttowhichtheshaftissubjectedmustbegreaterItmaybeurgedthatthecarwilltravelslowerinthesecondinstancewhenascendingtheincline,andtheenginespeedbereducedto7sorevolutions,whichmeansthatlesspowerwillbetransmitteduntilthedriverchangesdowntothefirstgear;butthetendencyunderthesecircumstancesisforthedrivertokeeptheignitionharduptoitsworkandobtainallthepoweroutoftheenginethathecanbeforechangingdownBut,inanycase,thefactremainsthattheactualWhyaChange-SpeedGearisNeeded.Itistruethatthismeanpressurecanbereducedbythrottling(attheexpenseofeconomy),andthatitissomewhatincreasedwhentheengineisrunningslowlywithaheavyloadandthethrottlefullopen;buttheusefulrangeofpressureiscer-tainlyfiftypercent,lessthaninthecaseofthesteamenginewithboilerpressureat200pounds.Forthisreason,itisessentialforthepetrolenginetomaintainacertainspeedinordertodevelopitsmaximumpower;andtoeffectthis,andatthesametimemakeitpossibleforthetractiveforcetobevaried,thechange-speedgearisintro-ducedbetweentheengineandthewheels.Toovercometheinertiaofthecarandaccelerateitsmotionfromrest,itisusual,andinmostcasesnecessary,tostartonthelowgear,andthisisbecausethemaximumavailabletractiveforceisrequired.Assoonasthevehicleisinmotion,andhasbeguntostorekineticenergy,alesstractiveforceissufficienttopropelthecarwithincreasingvelocity,andsotheothergearsarepassedthroughinsuccessionuntilthetopgearisreached.Butwhatevergearthecarisworkingon,theworkdonemunittimeorpowerdevelopedisthesame,providedtheenginerunsatapracticallyconstantnumberofrevolutionsperminuteandthethrottleremainsunaltered.TractiveForceAvailable.Themaximumtractiveforceavailableatthesurfaceofthedrivingtyresofa20h.p.four-cylindercarisabout14cwts.,whenonitslowestgear,assuming20asthelimitofpowertheengineiscapableofdeveloping.Onitstopgear,thisforcewouldmeasureabout4cwts.,butthefigure,ofcourse,dependsupontheratioofthegears.Thepracticeofstartingamulti-cylindercarfromrestwithafullload,onthetopgear,istotreattheenginewithlittleconsideration.Thetractiveforceavailablewouldonlybeone-sixthofthatavailableonthelowgear,asitwouldbenecessarytoruntheengineatfarbelowitsnormalspeedatthetimeoflettingintheclutch.Insumminguptheforegoingremarks,itmaybestatedthatthepetrolautomobile,liketherailroadlocomotive,variesitstractiveeffortfromamaximumwhenstartingwithfullloadandascendinginclines,toaminimumwhentravell-ingitsfastestonthelevel;but,unliketheloco-motive,thehorsepowerdevelopedbyitsengineremainspracticallyconstantundervaryingcon-ditionsofcarspeedandroadsurface.StrengthsofShaftsandAxles.Shaftsandaxlesusedmtheconstructionofpetrolcarsarenotdesignedentirelywithreferencetothehorsepowertheyhavetotransmit.Forinstance,thecrankshaftofa20hp.four-cylinderenginedoesnotrequiretobelargerdiameterthanthatofa10hp.two-cylinderengine,becausethemaximumtwistingmomenttowhichtheformershaftissubjectedisnogreaterthanthattransmittedbythe10h.p.shaft.Thetwistingmomenttowhichashaftissub-jectedandiscalledupontotransmitismeasuredbytheproductofthetangentialforceinpoundsweightandthedistanceininchesfromthecentreoftheshaftatwhichtheforceacts.Itisthere-foremeasuredininchpounds,andrepresentsworkdonewheninaction.Alittleconsiderationwillshowthatthe10h.p.shaftreceivestwoimpulsesduringtwore-volutions,whilethe20h.p.shaftreceivesfourimpulsesduringalikepenod;butthemeasureofeachimpulseinbothcasesmaybeapproximatelyequal,thedifferencebeingthatinthecaseofthe20h.p.shafttheimpulsesaremorefrequent.Thediscussionoftwistingmomentswithrefer-encetothetransmissiongearofautomobilessuggeststheconsiderationoftheeffectsofdifferentsizedsprocketsforchain-drivencars.EffectofChangingGearRatios.Itfrequentlyhappensthattheownerofapetrolcardesirestofitslightlylargersprocketstohisdifferentialshaft,asheisanxioustoincreasethespeedofthecaronallgears,or,atanyratetoreducetherevolutionsoftheengineforgivenspeedsofthevehicleitself.Whenthisalterationiseffected,itiswelltorememberthatthewholetransmissionsystemissubjected,underordinaryworkingconditions,togreatertwistingmomentsonallgears.Toillustratethisfactletussupposethatacaiiscapableofascendingalongincline(withfullloadofpassengers)onthesecondgear,andthattheengineisdevelopingmaximumpowerati,200revolutionsperminuteThesamecarisafterwardsfittedwithlargeisprockets,andonascendingthesameinclineunderexactlysimilaiconditionsitisfoundthattheenginespeedisieducedto900levolutionsperminute,andthatthespeedofthecaritselfpoundstothesquareinch,therangeofpressure,eveninamulti-cylinderpetrolengine,iscom-parativelylimited.Theuniversaljointofthecardanshaftshouldhaveaprotectionofsomesorttokeepitquitecleanandproperlylubricated.Agoodplanistocoveritwithagloveofpliantleatherofamplesize.Firstthoroughlywashthejointwithparaffin,thencoverthicklywithgrease,thenputthegloveon.Asuitableglovecanbemadebyahandychauffeuroranysaddler.Thebestwatertoputintankandradiatorisfilteredrain-water.Manycasesofoverheatingcanbetracedtothedepositofmineralmatterfromhardwater.Shouldagreasepiperequirecleaningout,thebestwayistopushastiffwiredownthepipe.Aftermakingapaththroughit,laythepipempetroltillallthegreaseisdissolved.Warmingitoveraflameeffectsthesamepurpose.Thetyrevalveshouldalwayshaveacapon,otherwisegritmaygetin,andthiswillbenearlycertaintocausealeakage.Ifacapislostwhenontheroad,apieceofragshouldbetiedoverthevalveandwellsecured.Totestavalveforaleak,turnthewheelsothatthevalveisatthetop,thenplacethevalveinaglassofwater.Shoulditbethoughtthattheback-wheeltyresarewearingtooquickly,thecausemaybeattri-butedtousingthebraketooharshly.Whenapproachingtraffic,oracorner,taketheclutchoutinplentyoftimeandapplybrakesgently.PROGRESS.Novemberi,1906,1530-HP4-CYLINDERCADILLACTOURINGC-VR,WITHTHEPREMIER(SIRJG.WARD)ANDPARTY.



TheMotorOmnibusonTrial.GROWINGPOPULARITYINSPITEOFFAULTS.360,000PEOPLECARRIEDDAILYINLONDON.360,000PassengersDailyButtheseareonlyindicationsofthebenefitstobeconferredonouterLondon.Atpresentitiscalculatedthatthe400motoromnibusesinLondoncarry360,000passengersdailyThenumberofvehicleswillbegreatlyincreasedinthenextfewmonths.Themotor-omnibuscompaniesandthednveisseemtohavebeenputontheirmettlebythecriticismswhicharebeingdirectedagainstthem,andaverydeterminedeffortisbeingmadetoimprovematters.Themenareineffectdriving"onhonour"InreplytoaquestionbyMrChanmngtheHomeSecretarygavethefollowinglistofmotor-omnibusaccidentsmthemetropolitanpolicedistrictinMayandJune•—May.JuneAccidentscausedbymotoromnibuses....400390Numberofaccidentscausingpersonalinjury....62..80Numberofaccidentswhich..provedfatal....2..3Theepoch-markingdiscussionarousedbyMrManville'saddresstotheLondonAutomobileClub,whichwerecentlyprinted,appearedtometomisstwopointsofgreatimportance,bothofwhichtellinfavourofthemotor'busFirstly,notawordwassaidaboutthefrightfuldislocationoftrafficoccasionedbythelayingofatramway,especiallyaconduittramwaysuchasthosewhichByA.J.WilsoninAutocarMotor'Busesv.Tramcars.centreoftheroad.Thehorse-omnibusdriverkeepstothemiddleoftheroad,inutterunconcernoffastertraffic,becausehelikestorunhisiron-tyredwheelsonthesmoothtramlines,andthussavehishorsepower,butwithtramlinesabsentandwithanabundanceofsurpluspowerthemotor'busmanwillobeytheruleoftheroadbykeepingtotheleft,thusleavingthecentreoftheroadfreeforfastertrafficIhemakerofnearlyeveryrubbertyreisonlytooreadytopersuadealikelypurchaserthathistyreisequaltoapneumaticThoughwewouldnotforamomentsuggestthatanysolidtyreisequaltothepneumatic,wemustadmitthattheSwinehartsolidtyregoesverynearthemarkDuringatwentymilesspin(partofitbeingovergranitesets)whichwehadrecently,thecomfortandlackofvibrationwasaverypleasingfeature.Theheightoftherubberanditsresiliencewillcommendittoanyonewhohasaknowledgeofthismaterial—TheMotor.AComfortableSolidTyre.M.HenneFournierisestablishingaseriesofInternationalgaragesandrepairshopsinLondon,Rome,NewYork,Berlin,Cannes,andNicetolinkupthePansestablishmentwithotherleadingcapitalsCars,spares,andaccessoriesofallsortswillbesoldatthesevariouscentresatauniformprice,andthemotortouristwillbewel-comedwithopenandhelpfularmsatanyoftheseInternationalgarages.ABidforFrenchTrade.TheContinentsufferedlastseasonfromasurfeitofautomobilecompetitionsonland,onseaandintheairMotoristsarebecomingtiredofcom-petingfortwentytofift}-guineacups,whichtowinoutnghtisalmostanimpossibility.TherulesspecifythattheholdermustwintwiceinsuccessionorthreetimesinallTodothisacompetitoiisobligedtoenterforinterminablecompetitionsandattheendofmuchhardworkhemayhavethegoodlucktobecomepossessedofthetrophyManyofthecupsareputupmerelytosatisfythevanityofthegivei,ortoadvertisehisparticularmerchandiseASurfeitofCupsandTrophies.OwnersoflightAmericanlunaboutb,withleather-facedfly-wheelclutches,shouldbecarefulnottoletthecarstandoutintheramwiththeclutchout,asitwillgetwetandtheleatherbecomehard,afierceclutchwillthenbetheresulthavebeenduringrecentyearsandarenowbeinglaidinandaroundLondon.EvenashortlengthoflinesuchasthatfromtheAngelatIslingtontoSouthamptonRow,wherethelinedivesunder-groundtoAldwych,hadtheeffectofupsettinganddivertingtrafficmthedistrictfornearlyatwelvemonth.WhileRosebeiyAvenueandTheobald'sRoadwereimpassable,HolbornandtheStrandwereshockinglycongestedformanymonths,andbusinessmenfounditactuallyquickertowalkthantodriveinanykindofvehicleMotor'busesdonotentailsuchinconvenienceTheotherpointiscommontoalltramlines,whetherhorsedorelectricinperpetuity,andmmyownexperiencetheAngelatIslington,againisanobjectlesion,sinceIpassthisspoteverymorningandeveningonmywayintoandoutoftownAnumbeiofomnibusloutesaswellasthreetramwayroutesaresqueezedintothisneckofstreet,andthepublicvehiclesproceedingawayfromthecityallstopattheAngelitselfTherearegenerallyfromtwotosevenomnibusesdiawnupinalineatthekerbsettingdownandpickinguppassengers,andseldomlessthanthreetram-carsalongsidethemThereisnospacebetween'busesandtramcarssothatallothertraffichastocrawlandstopbehindthetramcars,andnotonlythetramcarscomingintheoppositednection,butalsotheomnibuses(whichwillkeeptothemiddleoftheroadinsteadofkeepingtotheirleft)interferewiththisoccasionalpossibilitySotheloadisclogged,andtheratepayersemployextrapolicementoregulatethetrafficDoawajwiththetramlinesandsubstitutemotor'busesandthecongestionwillbeabolished,themotor'busesAvailpullupatthekerb,passengerswillnotbecompelledtododgeintothemiddleoftheroadtoboardthetramcar,andallothertiafficwillbefreetopassalongwithoutincommodinganyoneMoreover,theabolitionofthehorsedomnibuswilldoawaywiththeviciouspracticeofsuchvehiclespursuingthencoursealongtheSuburbsNearer.Someoftheoutlyingsuburbshavehithertobeenalmostimpossibleasplacesofresidenceforthousandsofworkers,becauseofinaccessi-bility.ThedailyfaresbytramwerealsooftenaheavyiteminahumblehouseholdNow,however,thehandicapoftimeandexpenseisbeingminimisedbythemotoromnibus""Thenewvehicle,"saidMrDuff,themanageroftheRoadCarCompany,"willaddtwomilestotheLondonomnibusradius"'lhatistosaythat,assumingthepresentomnibusradiusfromCharingCrosstoberoughlyfromfourtofivemiles,itwillbecomebytheuseofthemotoromnibusaradiusoffromsixtosevenmiles.Itisobviousthatnew,swiftandcheaplocomotiontoandfromthisvastoutlyingcircleofLondonmustnotonlyaffordconveniencesofresidencetoarmiesofworkers,butmustalsogreatlyincreasethevalueofallpropertytappedbytheomnibus.Commonsisconsideringregulationswhichhehasdrawnup.Meanwhile,theauthoritiesarewellawarethatthemanufacturersfullyappre-ciatetheshortcomingsofthepresenttypeofomnibus,andwillbeablebeforelongtoplaceinthestreetsvehiclesmuchlessnoisyandbetterfittedinallrespectsfortraffic.DespitetheseincidentalevilsitisagreedonallsidesthatthemotoromnibusisdestinedtoplayalargepartintheevolutionofLondon.ThenewLondonwillbeanever-wideningcircle,stretchingfarintothecountry,thecentralpartsbeingreservedmoreandmoreforthedayworkofthehundredsofthousandswholiveonthefringes,andtravelbackwardsandforwardsnightandmorning.ThequickerandthecheaperthemeansoflocomotionbetweenthesuburbsandtheworkingcentreofLondonthebetteritwillbefortheworkersTheywillbeabletolivefurtherafieldinfiesherair,willhavebetterhouses,andwillpaylessforthem.DoYouWantaMotorCar?THEFORD4-CYLINDERTOURINGCAR,MODEL"N."ReadersofProgresswhoareinthemarkettobuymotorcarsfindtheexpertadvicegivenbythisjournalinvaluable.Anyreaderwhowishesinformationandadvicecanobtainitfromusbywritinghisquestionsandenclosingastampedandaddressedenvelope.Hewillreceiveareplybypost.TheproprietorsofProgresshavenofinancialinterestinthesaleofcars.Inseveralcaseswherereadershaveboughtcarsuponouradvice,themanufacturershaveofferedtoustheusualtradecommission,which,ofcourse,wasrefused.THEFORD6-CYLINDERTOURINGCAR,MODEL"K."PROGRESS.Novemberi,1906.Themotoromnibusofto-day,speedy,cheapconvenient,thesupplanteroftheoldhorseomnibusandthetramwaycar,theseriousrivalofthesuburbantrain,isontrialforincidentalfaultsbefore'itstensofthousandsofadmirersPeoplegoonusingitwhiletheycriticise,buttheyaskthatitslesseningnoiseshallentirelydisappear,thatitsevilsmellingvapoursshallbeseenandsmeltnomorethatitscomparativesafetyshallbemadesafer.Themotoromnibushasinalittlemorethanoneyearmadeitselfindis-pensabletoLondon;Londonnowasksthatitshallmakeitselfagreeableaswellasswiftandcheap.TheterribledisastertothemotoromnibusonHandcrossHillrecentlyshookthenervesofLondonersalittle,andforafewdaystherewerefewerpassengersonthemotoromnibusesinthestreets.Butanisolatedaccident,shockingasitmaybe,wasnotsufficienttofrightenper-manentlythepeoplewhohavefoundthevehiclesofsuchvalue.AstrikingeffectoftheHandcrosstragedyhasbeenthecautionandexceedingcarewhichthedriversofthemotoromnibuseshavesincebeenshowing.ActionbythePolice.NoiseandsmellaretwoofthecomplaintsagainstthemotoromnibuswhichtheChiefCom-missionerofPoliceisgivinghisimmediateatten-tion,andaSelectCommitteeoftheHouseof16



Itwillcontainthelongestspanintheworld,andwillbethelinkthatwillrenderpossibleanotherall-Canadiantianscontinentalrailway.Thestructure,itissupposedwillbebuiltintwoyears.Allrailwayswillbeentitledtoitsuse.Inordertoavoidobstructiontoocean-goingcraft,thebridgeisnotbuiltonaseriesofpiers,extendingacrossthestream,butconsiststechnicallyoftwogreatcantileverscarryingahugecentralexpandedspanhavingatotallengthintheclear—thatis,betweenthetowersateitherside—ofi,BOOfeetwhichis90feetlongerthaneachofthetwospansofthefamousbridgeovertheFirthofForthnearEdinburghScotland1heapproachestothecentralspanoftheQuebecbridgeareeach214feetlongextendingfromtheshorestothesupportingpiers.Allpartsofthestructureareofhugeproportions,andconsistmainlyofbuilt-upsteelgirdersandothershapes,notasinglecastingbeingusedTheweightofeachgirderis278tonsTheanchorarmsare<;oofeetlongThebridgehasaverylargecapacity,thefloorhavingatotalwidthof/sfeetItisdesignedtocarrytwolinesofsteamrailroad,twotrolleylinestwocarriagehighways,andtwosidewalks,thelast-namedbeingplacedoutside,andtherestofthetrafficbetweenthetrusses,whichare67feetapart,centretocentreTheclearheadwayabovewateris150feet.Itisonlyinrecentyearsthattheconstructionofsuchabridgehasbeenrenderedpossible,throughthedevelopmentinthemanufactureofsteelshapesThesteelmillsarenowfurnishingrolled,rectangularsteelinsizesthatwerenotobtainableatthetimetheFirthofForthbridgewasbuilt.\saconsequence,theQuebecbridgeisconstructedwithits,cantilevertowersinverticalplanes.It\u25a0willhavebuilt-uplatticechordsandpostsand18-inchI-beamsTheresultwillbeastructurelighterinweight,cheapermcostandthemostgracefulinappearanceamongthebridgesoftheworldForpurposesofcomparison,itma}'beinterestingtonotethatthespanoftheWilhams-biirgsuspensionbridgeatNewYorkis1,600feet,thatofthefamousBrooklynBridge,1,595feet,andthatofthenewManhattanbridge,1,470feet.FIG.220-TONCRANERECENTLYERECTEDBYTHEWELLINGTONHARBOURBOARD.TheWelhngton-ManawatuCompany'sengineNo.19,whichweillustrateherewith,isapassengerlocomotivebuiltbytheBaldwinLocomotiveWorks,ofPhiladelphia,U.SA.,andisusedforhaulingthemailtrainbetweenPaekakankiandLongburn.Itisa10-wheeledlocomotivehavingthreepairsofcoupledwheelsanda4-wheeledtruck,withcylinders17"diameterand22"strokeThevalvesareinside-admissionpistonvalvesworkedbyStephensonlinkmotionThedia-meterofdrivingwheelsis58"Thedrivingwheelcentresarecaststeelandthefrontandbackdriversareflanged,themiddledriversbeingplain,'iheboilerpressureis180lbspersquareinchTheboilerislaggedwithmagnesiasectionallaggingandiscoveredwithaRussianironjacket.Thediameterofboileris51",andthetubesareofsoliddrawnbrass1}"diameter,thefireboxbeingofcopperwithcopperstays.Theboilerhasaheatingsurfaceaconcretebed36ftbelowmean-tidelevelfhetotalcost,includingfoundations,crane,freight,erectionandtesting,was£5,350,andthemakersofthecraneareMessrsTannett,Walker&Co.,Ltd.,Leeds.FIG-l—30-CWTCRANETHATHASBEENUSEDBYTHEWELLINGTONHARBOUR804.RDFORMANYYEARSPASTAt(lieannualmeetingofthePhilosophicalSocietythesecretary(MrfKing)explainedandexhibitedcertainstereographicstarpicturesdrawnbyMrT.E.Heath,oiCardiff,authorof"ARoid-booktotheStars"MrKingexplainedhowob-jectssufficientlyneartotheeyeappearedsolidthroughthecombinationoftheimagespresentedtothelightandlefteyessuchimagesbeingseenfromdifferentpointsofview,andtherefore,inslightlydif-ferentperspectiveScientificuseofthisfacthadbeenmadeinthebeautifulinventionofthestereoscopeabouthalfacenturyago,andthatinstru-ment,atfirstascientificcuri-osity,hadsincedonevalu-ableserviceItsfirstastro-nomicalapplicationwastothemoon,whichforstereo-scopicpurposeshadtobephotographedatintervalsoftime,duringthesamephase,butinvaryinghbration;theresultbeingthatthetwopictures,unitedbythestereo-scope,showedherasaspheroid.Forthemoonher-selftobesoseenatthedis-tanceoftheearth,onewouldrequireapairofeyes66000milesapartAttheYerkesObservatoryintheUnitedStatescometshadbeenstereo-graphicallyphotographed,and,whatwasstillmoreremarkable,meteor-tracksontwoseparateoccasions.Someofthesewereshown,andtheeffectofthelightgauzymass,,standingoutsolidlyagainsttheback-groundoiablackskysprinkledwithstars,wasverystrikingandbeautifulButnostereo-graphicphotographsofstar-groupscouldbetaken,thewholeorbitoftheearthbeingasapointcomparedwiththeirvastdistancesLighttravelledrathermorethan185,000milesasecond,andtookovereightminutestoreachusfromthesun,buttheneareststarwasthree"light-years"away,andtherewerestaisvisibletotheeyewhoselightwastwohundredyearsinreachingus,whilethetelescoperevealedluminariesthousandsoflight-yearsawayItwasacuriousfactthatonascalerepresentingthesolardistanceasoneinchalightyearwouldequalamileMrHeath,withelaboratecalculationandgreatpams,haddrawnagreatnumberofstereoscopicprojectionsofstarsofthegreatermagnitudes,andmanyofthesewereshown—onerepresentingthefamiliarSouthPolargroup,whichneversetinthisregion.ThestereoscopiceffectwasverystrikingandbeautifulthecomparativedegreesofdistancebeingwonderfullybroughtoutMr.KingexplainedthattheseviewsoftheconstellationsweresuchStarPictures.Oneofthemostremarkablebridgesintheworld,notonlyfromtheengineeringpointofview,butalsofromitsrelationsasalinkmtranscontinentaltrafficwillbethatnowunderconstructionacrosstheStLawrenceriverabout6milesabovethecityofQuebecand170milesbelowMontreal.LongestSpanintheWorld.AREMARKABLEBRIDGEFigirepresentsanoldhandcraneusedbytheHarbourBoardformanyyears,andywhichisstill'capableoflifting30cwtItis,how-ever,nowusedonlybycarpenters'gangsfoiwhaifrepairs.Fig2showsthenew20-tonhydiauhucraneerectedattheendoftherailwaywharfThissplendidmachinehasaverticalliftof100ftwhilethejibheadis90ft.abovethemean-tidelevel.Thejibderrickshaveamaximumrakeof50ft.(33ft.overedgeofwharf)intoaminimumof16ft.rake.Thejibrotatesallroundandthecraneistreblepower,havingliftedontest21tonswithoneram,111tonswithtworamsand20tonswiththreerams(netload)Thefound-ationsconsistoffourconcretepiersrestingonaswouldbegivenbyapairofeyes107light-yearsapartInthediscussionfollowing,thechairmanandothermembersdescribedmethodsofcombiningstereographicpicturesbytheeyesalone,withouttheaidofaninstrument.of1,100squarefeet,andthegrateareais17squarefeetTheheadlightisofcopperLeach'sairsandingapparatusactsonthefrontandbackdnversThetenderisearnedontwo4-wheeledtrucks,havingwheelsof10"diameter.Thetankcapacityis2,000gallons,andthatofthecoalbunkers4]tonsTheWestinghousebrakeengagesalldrivingandtenderwheels,andthereisahandbrakeontenderlotalweightofengineandtenders$tonsNovemberi,1906.AComparisonoftheNewandOld.PROGRESS.WELLINGTON-MANAWATURAILWAYCO'SEXPRESSENGINENO.19.17



PROPOSED4-CYLINDERBALANCEDCOMPOUNDlOCOMOTIVEFORUSEONTHEMAINTRUNKLINEBETWEENTAIHAPEANDTAUMARUNUI.WEIGHT,WITHTENDER,CJOTONS.DescriptionoftheWorksandRoute.Properlyspeaking,theMainTrunkRailwaybeginsatAucklandandendsatWellington,buttheportionofthelinetoTeAwamutuhavingbeensolonginuse,andthesouthernsectionbeinginthehandsofacompany,thepopularmindhascometolookupontheportionfromTeAwamututoMarton,ontheWellington-NewPlymouthrailway,asconstitutingtheMainTrunkLine.Asthenorthernandsouthernsectionsarenowwellknowntotravellerswewillattemptonlyadescriptionofthelesswidelyknownsectionoftherailwayconnectingthem.TeAwamutuisaneatlittletownioomilessouthofAuckland.ThencetothenativetownofTeKuiti,adistanceoftwenty-fivemiles,theconstructionworksareofaneasynature.Atthelatterpoint,however,theLinecommencestorisebyasuccessionofiin70grades.UptothispointwehavebeentravellingmthedrainageareaofthegreatWaikatoriver,thewatersgenerallyflowingnorthtoemptythemselvesintotheseaattheWaikatoheads.WenowascendthedividebetweentheWaikatoandtheMokaubasins,andcrossitamileortwobeforereachingPuketutustation.Herethewatersflowtothewest,towardsTaranaki.AlittlelaterwerisetothemainsummitatthePoro-o-taraotunnel,whereweenterthedrainageareaoftheWanganuiriver.FromthispointallthewatersflowsouthwardstoCookstraits.Forabouttwentymilesonthesectionoflinereferredtotheworksaresomewhatheavy,consistingofrockcuttingsandbanks,withoccasionalshortbridgesandonelargeviaductatWaiteti—thefirstofmanytobemetwithontheLine.ThecountryfromTeKuititothispointisnotveryinvitingforsettle-ment,buttheMaoriskeepafewcattleandmanagetogrowsufficientfortheirownneeds.ThetunnelthroughthedividingridgeatPoro-o-taraowasaheavypieceofwork,being63chainsinlength,throughpaparockFromthetunnelsouthwardscomparativelyeasyworksofanaveragecharactercarrytheLinepasttheoldMaorivillageofTau-marunui,picturesquelysituatedonatriangularflatattheconfluenceoftheWanganuianditslargetributary,theOngarue.Thiswasaplaceofsomeimportancemtheolddays,beingonthehighwayfromWanganuitoTaupoontheeast,andtheWaikatoonthenorth,andatalaterdatewasasafeandwidelyusedfordingplaceforhorsePART11.NorthIslandMainTrunkLine.ANATIONALUNDERTAKING.ByOurSpecialCommissionerbeenheavyandcostly,particularlyalongthebanksoftheWhakapapaandPiopiotearivers.AtKakahi,beyondPinaka,theGovernmenthasestablishedasawmillinthetotaraforest,wheresleepersandtimberforbridges,culverts,stationMbuildingsandotherworksarecuttanddressed.^Alargeproportionofthetimberinthispartoftheforestistotaraofexcellentqualityattainingamarvellousgrowthinthepumicewhichcoverstheflatlandandgulliestoadepthofseveralfeet.Onthehillsthesoilisfair,andmuchofthelandhasbeendisposedoftosettlersforgrazingpurposesafterthetimberhasbeencutout.ThelargeproportionoftotaraonthefringeofthebushatthispointgavetheimpressionthattheWaimannoforestwasnearlyalltotara,butmorethoroughinvestigationshowsthattheproportionoftotaradiminishesastheforestispenetrated,althoughtheothertimberwhichgrowsinabundanceisnotinferiorinsizeorquality,andisofconsiderablevalue.Itconsistsofrimu,matai,andkaiwakaontheflatandundulatingland,andrunsoffintobirchandscrubontheslopesofthehighermoun-tains.Cuttings,banks,bridgesandviaductsPROGRESS.Novemberi,1906.LOCOMOTIVE,CLASS"A,"WHICHISINTENDEDFOREXPRESSSERVICEONTHEMAINTRUNKLINEBETWEENPALMERSTONN.ANDTAIHAPE,ANDTAUMARUNUIANDAUCKLAND.WEIGHT,WITHTENDER,72TONS.aremetwithonthetwentymilesoftheLinesouthwardsofPinaka,whichcontinuesthroughheavybushcountryonasteadyascendinggrade,butthesharpnaturalriseinthecountrypreventedeffectbeinggiventotheoriginaldecisiontohaveamaximumgradeofiin70.AtRaurimu,thecentreofactivityonthenorthernsectionjustnow,wherethemajorityoftheninehundredworkmenaietobefound,considerabledifficultywasexperiencedbytheengineersinobtainingsufficientlengthoflinetobeabletoadhereeventothemodifiedgradeof1in50,anditbecamenecessarytoadoptoneortwoexpedientstogetthenecessarydistance.Oneoftheseisuniqueinrailwayconstructionschemesinthiscolony.trafficacrobstheWanganui.Atpresentitistheterminusoftherailway,andalsoofthesteamernavigationontheWanganuiriver.Fromherethesteam-boatcanbetakenforPipirikiandWanganui.OnthesouthsideoftherivernogreatengineeringdifficultiesaremetwithtillPinakaisreached,ifweexceptthetendencyofthetreacherouspapaslopestoslipandblocktheLinewithoutgivingtheengineersmuchwarn-ing.AtPinakatheLinecommencestoclimbuptotheWaimannotableland,ariseof2,000feethavingtobenegotiatedataworkablegrade.Thecountryhereaboutsismountainousandbroken,andinconsequencetheconstructionworkshave18



AttheRaunmuhilltheLinepassesunderitselfbymeansofashorttunnel,thedifferenceineleva-tionatthecrossingpointbeingabout70feet.ForanotherfivemilestheLinecontinuesthroughheavyforesttillitemergessuddenlyontheopentussockplainsinfullviewofTongariro,NgauruhoeandRuapehu—thelatter,asiswellknown,beingthehighestmountainintheNorthIsland,attaininganelevationof9,175feetForabouteightmilestheLinecontinuesontheplain,andatWaimanno,nearthestreamofthesamename,itattainsthefirstsummitatanelevationofabout2,600feetabovesealevel.Theplainsarespoiltforgrassgrowingbytheheavydepositofpumicewithwhichtheyarecovered,andonaccountoftheirhighelevationarehardlyacongenialplaceinwinter,buttheponderousmassofthethreegreatmountains,withtheever-steamingcraterofNga-uruhoeandthesteam-cloudwhichhangsoverRuapehu,makeanawe-inspiringpicturetothetravellerwholooksuponthemforthefusttimeThisshouldbeapopularplacetolingerforthetouristwhoisnotpressedfortime,andwhofindsanypleasureinthecontemplationatclosequartersofthemightyworksofNature.ContinuingsouthwardstheLinesoonleavestheplainandagainentersforestcountryofmuchthesamenatureasthatonthenorthernsideoftheopencountry.Inthecomparativelyshortdistanceofelevenmilesthreeravineshavetobecrossedonhugesteelviaducts,namelyatMakatote,Manganui-o-te-aoandMangaturuturu.Iheseravineshavebeenformedbycomparativelysmallrivers,havingtheirsourcesonthemountainsidescuttingdownchannelsintheplateauAtthecrossingplacetheMakatotegorgeisabout300feetdeep,withsidesalmostperpendicular111places,coveiedwithaluxuriantgiowthofevergreenvegetation,whichpresentsaglonousspectaclefromtheroadbridgewhichcrossesit,atalowerelevation,lessthanamilebelowtherailwaycross-ing.The1MakatoteviaductwillbethehighestandlongestinNewZealand,butbeingsimpler111designandeasieiofconstruction,ishardlysuchanengineeringachievementasthesimilarstructureatMakohme111theRangitikeivalley,atthesouthernendoftheLineItistobe265feethigh,891feetlong,builtofsteelintenspans,onfivepierseach36feetwideItisbeingerectedbyMessrs.Anderson,ofChnstchuich,andwillcostneailyIheManganui-o-te-aogorgeis120feetdeep,butnotverywide.LowerdownthisstreamwasafavouriteretreatoftheWanganuiMaorisinthetroublousearlytimes,andtracesoftheircultivationscanyetbefound.ApeculiarstreamistheMangaturu-turuwhichisciossedbyaviaductabout50feethighItswaterscontainastiongmixtureofsulphur,alumandotherdisagreeableelementspickeduponitscoursedownthesideofRuapehu,andatdifferenttimespresentvanousshadesofyellowandbluecolour,alternatingwithadelusiveclearnesswhichgivesanunpleasantsurprisetotheunwarytravellerwhohelpshimselftoadrmkfromit.ThesameeffectisnoticedtoanevengreaterextentintheWangaehuriverloweiclown,whichalsoliasitssource111thesamemoun-tain.AfterleavingWaimannotheleveloftherailwayfallstothecrossingoftheMakatote,andthenrisesalittletotheManganui-o-te-ao,whereitcommencestofallbysteepgradesdowntothecrossingoftheMangawheroriver.HereastationisbeinglocatedforthebenefitoftheoldsettlementofOhakune,somemilesoffthetrackoftheLine.Onthissectiontherearetwoviaducts—oneatKAKAHIBRIDGE.THESAWMILLONTHELEFTISWORKEDBYTHEPUBLICWORKSDEPARTMENT.Toanui,andalongoneatHapuawhenua,butthelattercannotcompareforheightordifficultyofconstructionwitheitherMakohineorMakatote,thoughitisstillnearly150feetabovethebedofthestream.TheToanuistructureisshortandofmoderateheight;botharetobebuiltofsteel.Theformationworksareagainheavy,theLinehavinglefttheloftyplateau,andmakingadescentonthesteepcountryatitsedge.HeavytimberontheslopesofRuapehustillcontinues,butafairamountofsettlementhastakenplaceonthelowerlands.Dairyingiscarriedontosomeextent,therebeingadairyfactoryatRaetihiandacreameryatOhakune,bothofwhichtown-shipsareontheoverlandtouristroadfromPipi-rikitoTokaanu,butareseveralmilesdistantfromtherailwaySawmilhngisalsocarriedontoalimitedextent,butmaybeexpectedtoincreasewhenanoutletbyrailisavailable.FromOhakunetothecrossingoftheWaitaikenearKarioitheLinepassesovercomparativelyeasycountryonmoderategrades,butatNinia,ontheWangaehuriver,agradualrisetoitssecondsummitatWaiouruiscommenced.ForsixmilestherouteisoverthecheerlessMurimutuplains—poortussockland,incapableofgrowingmuch—where,however,theworkofmakingtheLineiseasy,butheavycuttingsandfillingsareagainencounteredonthelastfourmilesbeforeWaiouruisreached.Thisisthepointoftermina-tionofthefirstday'sjourneyofthepresentToka-anu-TaihapeandTokaanu-Pipinkicoachservice,andaftertheopeningoftherailwaywillbethechangingplaceforpassengersdesirousofproceedingtoeitherTokaanuorPipinkiItisratheradrearylocality,however,withhardlyanytimberorothervegetation,excepttussock,insight.TheleveloftheLineatthissummitisalmostthesameasatthehighestpointontheWaimanno,fortymilesaway,butbetweenthesetwopointstheLinehasdippeddowntoalevelabout600feetbelowthesummitelevation.FromWaiourutheLinecommencestodescendbyeasygradesovertenmiles-ofrollingcountry,littleremovedfromdesertasregardsfertility,andentirelydevoidoftimberoranygrowthbuttussock,tillforestisagainencounteredatTuran-garere,andadecidedimprovementinthequalityofthelandisimmediatelynoticeable.TurangarerewasatonetimeanimportantpahbelongingtotheManiapototribe,andmanynativesstillhavetheirhomesthere.Thesawmilhngindustryisalsoinfullswing,andfromthispointsouthwardstoMarton,thereisanabundancePROGRESS.-Novemberi,1906,
INTERIOROrKAKAHISAWMILL,
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Thereare12,000tonsofconcrete,1,252tonsofsteelandiron,and26,560superficialfeetoftimberinthestructure,whichcostoftimber,althoughsawmillshavebeenatworkatvariouspointsalongtheLineforyears.FromTurangareretoTaihape,sixteenmilesdistant,theworksareofaveryheavynature,includingtwotunnels,andtroublesomecuttingsandfillingsalongthebanksoftheHautapuriver,atributaryoftheRangitikei.AsatRaunmu,thecountryfallsawaytoofasttoallowoftheLinebeingcon-structedonthepropergradewithoutadoptingexpedientstogaindistanceAdetourhadthere-foretobemadetoMataroatogamaboutamileandahalfofextralengthoflinesothatthegrademightbemaintained.Taihapeisalivelysettle-mentwhichhasforsometimebeentheterminusoftheLineatthesouthend,andisalsothecentreofaconsiderablesawmillmgbusiness,besidesbeingthedistributingpointofsuppliesandproduceforthenumeroussettlerswhohaverecentlytakenuplandintheneighbourhoodIthasgrownrapidlyinthelastfewyears,andpossessessomepresentablepublicandprivatebuildings.SouthwardsfromTaihape,ifweexcepttwotunnels,oneontherailway,andtheotherforthediversionoftheTaihapecreekundertheLinethecountryisfairlyeasyasfarastheToetoecreek,whichhspannedbyasteelbridgeatagreatheight,butbetweenthispointandManga-wekaconstructionworksareagainofaveryheavynature,anumberoftunnelshavingbeennecessarytocarrytheLinepastthesteepcliffsoftheRangi-tikeiriver.AlongandhighviaductjustoutsideMangawekawasalsonecessary,butacompara-tivelysimpledesignwaspossible,andtheworkoferectionwas,therefore,notdifficultManga-\\ekawasforsometimeatownshipofimportance,buttheprogressoftheworksintotheinterior',andtheadvanceoftheterminustoTaihape,havedepriveditofsomeofitsglory.SouthwardsofMangaweka,rightthroughtothepointofjunctionwiththeWellington-NewPlymouthlineatMarton,theformationworksareofamoderatecharacter,withtheexceptionofashortlengthofheavyworknearMangaonohoOnthissectiononeofthemostremarkableengineer-ingeffortsonthewholeLineismetwith,namely,themightyviaductspanningtheMakohineravineataheightof238feet.Thoughnotquitesohighnorsolongastheviaductunderconstruc-tionatMakatote,higherupontheLine,thiswasmuchmoredifficultworkfromanengineeringpointofview,owingtothetreacherousnatureolthesidesoftheravineandthefaultyfoundations.Thesecircumstancesnecessitatedastructurewithonlytwointermediatepierssoastoavoidhavingtoconstructfoundationsontheslopinghillside,lhesepiers,hadtobeofextraordinarystrengthtocarrytheconcentratedloads,andthegirders,alsohadtobemuchdeeperthanwouldotherwisehavebeennecessaryThecentrespanis176feetlongflankedoneithersid"withtwospansof247feetand38\feetrespectively"Ihe247feetspansaremadeupofcantilevers,38feetlongbeingextensionsofthecentrespan,anda209feetspanhingedtotheendofthecantileveratoneendwhiletheotherendrestsonaconcretepier.Thegirdersofthe209-feetspansare22feetdeep,andthoseofthecentralspan25feet.NORTHISLANDMAINTRUNKRAILWAY:OHINEMOASECTION—ARHYOLITEROCKCUTTING.UptoTurangarere,atthesouthend,thecountry-hasnowallbeensettledbyEuropeans,thefarmsforthemostpartbeingsmall,sothatthereisasomewhatconsiderablepopulationalongthispartoftheroute.FromMartonrightthroughtoTurangarerethecountrywasoriginallyheavilylimbered,andmuchofitissostill,thoughsawmillshavebeenplantedatintervalsastherail-headadvanced,andasteadilyincreasingvolumeofbusinessdoneintimberforexport,aswellasforlocalconsump-tionandtheWellingtonmarket.Althoughtheannualoutputisenormous,thevisiblesupplyissufficienttokeepthemillersoccupiedformanyyearstocome,andthevalueofthecountryis,ifanything,ratherenhancedwhenthetimberliasbeencutdown,forthesoiliscapableofsupportingapopulationofdairy,sheepandcattlefarmers.OnepleasingfeatureabouttheprogressoftheLineisthatmanyofthemenwhoputinperiodsofworkonitsconstructionhaveinvestedtheirsavingsinacquiringahomeandmeansofearninganindependentlivelihoodbytakinguplandalongtherouteandtheyarenowonth<*waytomakeacomfortablelivingwithouttroublingthelabourmarket,whilesomestillstrugglingselectorsaregladtoavailthemselvesoftheoppor-tunityofearningalittlereadymoneybyunder-takingworkontheLinePresentPositionandProspects.Therail-headatthenorthernendisatOioatpresent,butinamonthortwowillhavereachedRaunmu,whereitwillprobablyremainforsomelittletime.TheworksfromtheretoMakatoteareactivelyinhandandbeingpushedonasrapidlyaspossible.Inthetunnelsandmoreimportantcuttingsthemenaredividedinto"shifts"andartificiallightprovided,sothattheworkgoesoncontinuouslythroughoutthewhole24hoursexceptonSundays.TheMakatoteviaductisalsounderconstructionbyareliablefirmofcon-tractors,thestipulateddateforitscompletionbeingisthJunenext.BythetimetheviaductiscompletedtheinterveninglengthofformationbetweenitandRaunmuwillalsobefinishedandtherailslaid,sothattherail-headcanbelmmedi-advancedoveritandontoManganui-o-te-ao.ThecontractfortheManganuiviaductisalsoinMessrsAndersonshands,theagreeddateforcompletionbeing7thFebruary,1908.Therail-headatthesouthendhasjustreachedTurangarereandcomparativelyeasyworkliesaheadtillthefirstsummitoftheLineatWaiouruisreached.Theworkmenarealreadythicklyspreadoverthewholeofthislength,andarapidadvanceoftherailsmaybeexpected.TheyarecertaintoreachWaiourubeforethecloseofthecomingsummer.Withtherail-headsatRaunmuandWaiouruateitherendtherewillremainagapof40miles,halfofwhichiseasycountry,andmoreorlessworkhasbeendoneoverpractic-allythewholeofit.LastyearastaffofengineersandworkmenwerestaitedonanewsectionoftheLinebetweenNovembert,1906.PROGRESS.
NORTHISLANDMAINTRUNKRAILWAY:MANGAWEKASECTIONAPAPACUTTING,SettlementandRoadsWhentheLinewasstartedtherewasnosettle-mentbetweenSilverhope(Rangitikei)atthesouthend,andTeAwamutuatthenorth,norwerethereanyroadsorothermeansofcommuni-tionthroughtheRangitikeiValleyandthecountrybeyond,exceptanextremelyroughnativetrack.SincetheconstructionoftheLinecommencedtownshipshavesprungupinseveralplacesalongitsroute,particularlyatHunterville,OhmgaitiMangaweka,Taihape,Raetihi,Taumarunui,TeKuitiandOtorohanga.Inconnectionwiththerailwayagreatmanymilesofroadsthroughtheadjoiningcountryhavebeenconstructedforthepurposeofgivingaccesstotherailwaystations,andaserviceroad,foruseduringtheconstructionoftheLine,hasalsobeenformedthroughoutitsentirelengthThisroad,duringthecomingsummer,willbeplacedmsufficientlygoodorderforcoachandbuggytraffic,sothatitwillbepossibletodrivefromAucklandtoWellingtonbytherouteoftherailway.'Ihishasneverbeenpracticablehitherto.20



TheProbableTrainServiceThecompletionoftherailwaybeingwithinmeasurabledistance,interest,ofcourse,attachestotheprobablenatureofthetrainservicetoberunovertheLineBythetimethroughtrainsarerunitisexpectedtheUnionSteamshipCom-panywillhaveone,orpossiblytwo,fastturbinesteamersintheferryservicebetweenLytteltonandWellington,andthetime-tablearrangementwillprobablybemadewithaviewofsecuringarapidmailandpassengerservicefromoneendofthecolonytotheotherAlreadywehaveatramleavingInvercargillmthemorningandreachingChnstchurchthesamenightAfaststeamercouldawaitthearrivalofthistrainatLytteltonandstilldelivermailsandpassengersatWellingtonby9or10o'clockthefollowingmorningAsalreadystatedthedistancebe-tweenWellingtonandAucklandisapproximately426miles,andtakingintoconsiderationtheroughnatureofmuchofthecountrytraversedandtheextentofcomparativelynewtrack,aswellasthegreatheighttorisetotheinteriorplateau,itis
thenorthandsouthends,withheadquartersatOhakune,and,thoughworkingundergreatdifficultiesonaccountofthedeplorableconditionoftheroadsduringthewinterseason,veryfairprogresshasbeenmadeTheMangaturuturu,Toanuiand,Hapuawhenuaviaductsareofthissection.ThetwolatteraretobeerectedbythePublicWorksDepartment'sownworkmen,theironandsteelworkbeingalreadymcourseofpreparationattheMangaonohoworkshops,andtheformerbyMessrs.Anderson,thecontractdateforitscompletionbeing7thFebruary,1908,thesameasfortheManganuiviaductAtthepresenttimethereareappro>miately2,700menemployedonthethreesectionsmhand,therespectivenumbersbeingaboutasfollows—Northend,900;centralsection,600;southend,1,200.Thepresentpositionmaybesummedupthus—Totaldistance,AucklandtoWelling-ton........426milesAlreadyconstructedandopenfordailypassengertraffic..335Railslaidonafurther....34Formationpracticallycompleteonafurther......10Andinhandonafurther..32Untouched......15Total......426Theuntouchedportionisleftsomerelybe-becausetheworksuponitareofaneasyandun-importantcharacterandcanreadilybefinishedbythetimetheheavierworknowinhandisdoneProbablyalltheearthworkswillbefinishedassoonasthelargeviaductsareready,sothatonthecompletionofthosestructuresreallydependsthedateoftheopeningoftherailwayforthroughtraffic.Itseemsquiteprobable,therefore,thatthepredictionoftheMinisterforPublicWorksandRailwaysthatthroughtrainswillberunbyabouttheendof1908willberealisedItwillalsoclearlybepossibletotakethethroughjourneyduringthiscomingsummer,bycoachingfromRaurunutoWaiouru.AcoachalreadyrunsfromRaunmutoMakatote,andwilldoubtlessrunontoRaetihiassoonastheroadisinsufficientlygoodorderforvehiculartrafficAtRaetihiconnectioncanbemadewiththePipinki-Waiourucoach.TheMeninCharge-TheconstructionoftheMainTrunkRailwayhasoccupiedtheattentionofasuccessionofMinistersforPublicWorksbuttheHonWmHall-Jones,thepresentMinisterforPublicWorks,andRailways,hashadtheprincipalcontroloftheundertakingforalongerperiodthananyotherMinister—namely,fromMarch,1896,tothepresentdateThepracticalworkofcon-structionhasalsoclaimedtheeffortsofmanyengineers.TheworkisbeingcarriedoutatpresentunderthedirectionofMr.P.S.Hay,Engineer-m-Chiefofthecolony,whoisalsoentitledtothecreditofdesigningallthefinesteelviaductsaswellasmostofthebridgesalongtheLine.TheworksatthenorthernendareunderthegeneralcontrolofMr.C.RVickerman,DistrictEngineeratAuckland,withMr.JD.LouchResidentEngineer,atRaunmuintheimmediatelocalcharge.MrJ.JHay,ResidentEngineer,Oha-kune,isinchargeoftheworksonthecentralsection,andtheconstructionatthesouthernendisunderthesupervisionofMrFWFurkert,ResidentEngineer,Taihape,whorecentlysucceededMr.G.L.CookinthatcapacityTheseofficersareassistedbyalargestaffofassistantengineers,overseers,timekeepers,andotherminorofficialsThegeneraladministrativeworkisunderthecontroloftheUnder-SecretaryforPublicWorks,Mr.HJHBlowhaulingaloadedtrainupagradeofiin50atanaveragespeedof20milesanhour,andwillweigh,withtender,over90tons.Anoutlinedrawingofthisengineappearsmthisissue.Alltheengineswillbefurnishedwithtenderssoastoprovideamplecoalandwateraccommodationandenablethemtorunlongdistanceswithoutstopping.Thecarswillbeoftwoclasses,thefirst-classofthestandardsaloontype111useontheNewZealandRailways47ft.6mlongwithverandahateachend,heightfromfloortoceiling7ft.8in.,contain-ingaroomylavatoryandfurnishedwithaplenti-fulsupplyofdrinkingwaterTheseatswillbeofthepopularsingle,reversiblebacktype,arrangedtwoononesideofthecentralaisleandoneontheotherEachseatwillbenumbered,andanypassengerdesiringtodosowillbeabletoobtainfromtheguardaticketreseivmganyoneseatfoihissoleuseforthewholeoranypartofthejourneyThecarriageswillbelightedbygas,storedathighpressureinreservoirsfixedtotheunderfiameofthecai,eachlampgivingalightequalto25or30cp.Eachcarwillaccommodate32passengersThesecond-classcarswillbeofthesamesizeandtype,withsimilarlavatoryconveniences.Theseatingaccommo-dationwillprovidefor52passengers,arrangedonthestandardlongitudinalsystem,andtheseatswillbeprovidedwithcushions.Adming-carwillbeattachedtoeachtrain,similarinsizeandexterior"appearancetothepassengercars,andwillbefittedwithalargegas-cooking-J"range,dresser,cupboaidsandallexpectedthatthethroughjourneywilloccupyabout20hours.AtrainleavingWellingtonforAucklandaboutnoonwouldbeconvenientforthearrivalsbythesouthernsteamer,andwouldgiveWellingtoncommercialmentwoorthreehoursofthebusinessportionofthedaytodespatchtheircorrespondenceThistraincouldreachAucklandby8amthefollowingmorningintimeforletteistobedistributedbytheletter-carriers'hrstdeliveryThiswouldgivea48-hourthroughpassengerandmailservicebetweenAucklandandInvercargilliheexpressontheletuinjourneywouldprobablyleaveAucklandintheeveningandreachWellingtonabout4pmthenextday,thusallowingpassengerstoconnectatleisurewiththesouthernsteamerleavingthreeorfourhourslaterThissteamerwouldbetimedtoreachLytteltonsoastoconnectwiththefirstexpress,whichleavesChnstchurchat8am.andrunsthroughtoInvercargillSpecialrolling-stockistobeconstructedfortheAuckland-WellingtonmailtrainsIheenginesfortherunbetweenPalmerstonandTaihape(orbetweenWellingtonandTaihapeshouldtheGovernmentpurchasetheWellington—ManawatuRailway)willbeofthenewClassAtypeshowninourillustrationAsimilarenginewouldrunbetweenTaumarunuiandAuckland,butfortheheavysectionandsteepgradesbetweenTaumaiunuiandTaihapeaspeciallocomotivewillbeused,ofastrongerandheaviertypethananyhithertomuseontheNZRailwaysItwillbeofthefour-cylinderbalancedcompoundtype,capableofNovemberi,1906,PROGRESS.
MAPOFTHENORTHISIAND,SHOWINGTHER\lL\\\YSYSTEM.THEUNCOMPLETEDPORTIONOrTHEMAINTRUNKRAILWAYISSHOWNBYADOTTEDLINE.
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Ihenewvessels,itwillbeseen,arethefirsttoexceedinbeamthatoftheGreatEastern,whichhasalwaysbeenregardedasthestandardofmeasurementinthisparticular.RecentlytheBalticwasthelongestvesselafloat,yetitwillbeexceededbynolessthan60ft.;theKaiserWilhehnIIhasthemostpowerfulmachinepropulsion,yetitwillbedoubled.Theforegoingtablealsoaffordsstrikingtestimonyinregardtothepriceofspeed,forwhereastheGreatEasternwithits27,000tonsdisplacementandmachinerydeveloping8000horsepowerattained14.25knotsperhour,inordertoobtainlessthantwicethespeed,tentimesthehorsepowerisemployed,whiletogamoneandahalfknotsabovethespeedoftheKaiserWilhelmII,twicethehorsepowerofthelattervesselisrequiredItwillbeadmittedthatthisisaheavypriceforsoapparentlysmallaresult.turbinesofar,bothfromnavalandmercantilevessels,showsthatwhenagivenspeedisstipulatedtheultimateresultsareinexcessofthecontract,itisbynomeansunlikelythatwhenthemammothCunarderssettledowntotheirworkthespeedwillbenearer26knotsthan25.ThevesselshavebeenchristenedtheMauri-taniaandLusitaniarespectively,theformerbeingconstructedatthewell-knownClydebankworksofMessrs.JohnBrownandCompany,Limited,whohavebeenresponsibleformanyofthefinestvesselsintheCunardfleet,whilethelatterisbeingbuiltupontheTyneattheWallsendshipyardsofMessrs.Swan,Hunter,andWighamRichardson,Limited,oneofthemostprominentshipbuildingfirmsontheeastcoast.Thedesignsrepresenttheresultofmanymonths'carefulconsiderationandexperimentswithmodels111thetestingtank.Forexample,originallythedimensionsweresomewhatmoremoderate,thelengthbeingabout700ftElaboratetestswerecarriedout,andthenthelengthwasdecidedat720ft.,whichinturnwasadvancedto800.Again,atthetimethecontractwassignedwiththeGovernment,theturbine,thoughsuccessfulinsmallercommercialvessels,hadnotbeensubjectedtotheseveretestsincidentaltoanAtlanticliner.Thebuildersandengineerswerethusembarkinguponunbrokengiound,andunderthecircumstancesitwasapluckysteptoforegothewell-triedandreliablereciprocatingtypeofenginesforthecomparativelyunknownturbineThedesignersattackedthequestioninamostdeterminedmanneranderectedexperimentalturbineplantsIndeedthebuildingofthenewvesselshasbristledwithengineeringdifficultiesRecordsinengineeringworkhavebeenruthlesslybroken,anduptothepresentthevariousfirms,thoughcalledupontodoworkunprecedentedinnatureorproportions,havefulfilledtheirtaskswithcompletesuccess.Owingtotheenormouslengthsofthevesselsthebuldingslipsandfacilitiesforhandlingthematerialhavehidtobecompletelyoverhauledand,inmanyin-stancesspecialplantsinstalledByacuriouscircumstancetwodifferenttypesoferectingberthshavebeentestedTheoneatWallsendisenclosed,thatistosay,theslipiscontainedinahugebuilding,whilethatontheClydeisquiteopenIntheformercasetheroofingpiovidesexceptionalADESCRIPTIONOFTHENEW25-KNOTTURBINEPROPELLEDEXPRESSCUNARDLINERS—THELARGESTVESSELSIN'IHEWORLD—TRIUMPHSOFENGINEERINGInlastissuewedescribedtheturbinesofthesemagnificentvessels,and,beforeproceedingtoadetaileddescriptionofthesteamersthemselves,itwillbefoundinterestingtomakeacomparisonofthelargestvesselssinceBrunei'sleviathan,theGreatEastern.THENEWCUNARDERS.NORTHISLANDMAINTRUNKRAILWAY:LONGITUDINALSECTIONOrTHEPORTIONOFTHELINKBETWEENPORO-O-TARAOANDMANGAONOHO,SHOWINGTHEHEIGHTSOrTHEPRINCIPALSTATIONS\LJOVESEALEVEL.necessaryappliancesforexpeditiouslydealingwiththevariouswantsofpassengers,includingicechestsandcold-storagecupboards.Thediningsaloonwillaccommodatetwenty-onepassengersatasitting,fourateachtableononesideoftheaisle,andtwoateachtableontheothersideAsaconsiderableportionofthejourneyv'illbemadeduringthenight,sleepingcarswillalsobeattachedtoeachtram.Onsuchajourneythesavingoftimeis,ofcourse,animportantconsideration,consequentlystoppingplacesfortheexpresstramarelikelytobefewerthanwehavehithertobeenaccustomedto.Thedetailsofthetime-tablehavenotyetbeensettled,ofcourse,butthefollowinghasbeensuggestedasprobablysuitable..—TherewillalsobeadaylighttrameachwaybetweenTaumarunuiandTaihape.Obviously,therefore,asthecentralportionoftheroutewillbetraversedduringthenightbytheup-express,thetravellerfromWellington,whowishestoenjoythemagnificentmountainpanoramaandthegorgeousbushsceneryalongtheroute,shouldleavethetrainatTaihapeandmakehiswaybytheslowermixedgoodsandpas-sengertramacrossthecentralsection,andconnectwiththefasttramagainatTaumarunuilaterintheevening.Taihapewillbeasuitableplacetostopover,andgoodhotelaccommodationcanbeobtainedthere.Probablysuitableaccommo-dationwillalsobeobtainableontheWaimannoplateau,closetothemountaingroup,bythetimethethroughtrainsarerunning.OverlandFares.Awelcomefeatureinconnectionwiththeopeningofthelinewillbeareductioninthecostofthethroughjourney,comparedwithpresentconditions,.Calculatingonthebasisnowinforce,whichisnotlikelytobeincreased,theordinaryfaresshouldworkoutsomewhatasfollows—Thesefaresshouldcertainlyservetopopularisetherouteandensureagoodpassengertraffic.Withtheordinarytypesofpropellingmachinerysuchtremendoushorsepowerwouldbeabsolutelyoutofthequestionifthevesselweretopayitsownway,owingtotheenormousspacerequiredtocontainit,whilethecoalbillandotherincidentalexpenseswouldbesoappallingthateventhewealthieststeamshipcompanywouldshrinkfromembarkinguponsuchanenterprise.ButthesuccessoftheHon.CA.Parsons'inventionhasfacilitatedthedifficultiesofboththeconstructorandtheowners,sincethemachineryisexceptionallyeconomicalbothasregardsspaceoccupied,weightandfuelconsumption,atagivenspeed.Highhorsepower,moreover,wasimperativesincethecontractwiththeGovernmentstipulatedthattheminimumaverageseaspeedshouldbe24^-knotsperhour,andtomaintainthisaverageunderallconditionsofweathernecessitatedanamplereserveofpower.AndasexperienceoftheNovemberi,1906.PROGRESS.
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strikinglyshownbycomparisonwiththe6ft.9in.driving-wheelofalocomotivewhichwasplacedbesideit.Therudderweighs70tonscompleteandhasastock26in.indiameter.Thetotalweightofthesternframe,brackets,andrudderisapproximately220tonsIntransportingtheframefromthefoundryatDarlingtontothewater'sedgeatMiddlesbroughtheframepro-jectedoverthesideofthespecialwagontosuchanextentthatthreesetsofrailswererequiredTheframewasbeddedfirmlyuponthetrolleywithhugeingotsofsteelattheendstokeepitsteady,whiletopreventaccidentthecarwassandwichedbetweentwotrolleyseachcarryingapowerfulcrane.Sundaywaschosenforthejourney,andthespeedofthetrainwaslimitedtothreemilesperhour.Portionsofstationsandsignal-postshadtobetemporarilyremovedtopermittheloadtopass,andtocovertheshortdistancebetweenDarlingtonandMiddlesbroughsixhourswererequired.Onarrivalatthequaytheframewasloweredintotheholdofavessel,andthusitwascarriedroundtoGlasgowtobebuiltintothehull.ofwhichisitsunusualheight—about120ft.Thejibissetatanangleof45degrees.Attheouterendisfixedtheusualpulleyforcarryingthelifting-rope.ThederrickiselectricallyoperatedU-throughout.Thereisacabinorcrow's-nest95ft.'abovethegroundatthepointwherethejibspringsfromthemast,accommodatingthemotorforactuatingtheslewingmotion.Theelectricwinchforhoistingtheloadisplacedonthegroundlevel.Itisof30horsepower,andisarrangedfortwoliftingspeedsof90ft.and210ft.perminuterespectively.Withthisderrickaloadoffivetonscanbeliftedtoaheightof120ft.abovethegroundlevel.Thematerialisbroughtalong-sidetheberthontherailroadtrack,thenliftedbymeansofthederrick,theloadswungroundandloweredtothedesiredpoint.Withthisplantthetransportationoftheconstructionalmaterialcanbecarriedoutwithfacilityandgreatcelerity.Wehavesaidthevesselsmarkagreatadvanceinsteamshipdesign.Themostimportantstructuralelementisthedoublebottom,whichis5ft.6inindepthbetweentheouterandinnershells.Thereisadeadriseof18in.fromthekeeltothebilge,NORTHISLANDMAINTRUNKRAILWAYONGARUE[RIVERBRIDGE(NO.2CROSSING).THREE2OFT.ANDTWO8OFT.SPANS.HEIGHTFROMRIVERBEDTORAILLEVEL,27FT'

andtheframesdecreasefrom5ft.6in.atthekeeltoabout4ftindepthwherethecurveofthebilgestraightensintothesides.Thehullissheathedwithplatingi|in.thick,whichonthelapgivesatotalthicknessof3moneitherside.Thesideplatingiscarrieduptoonedeckhigherthanhashithertobeencommon,therebygivingabout10ftmoretothefreeboardandpermittingofthreerowsofport-holesForwardofthefore-mostsmoke-stacktheplatingiscarriedupstillanotherdeck,theresultbeingaflushforecastledeckfromsomedistanceaftofthebridgerightuptothebow,sothatwhenthevesselisploughingthroughaheavysea,thereisnowellforwardwhichcanbeflooded,asisthecaseinmostvessels.Thesternframesandbrackets,whichhavebeenconstructedbytheDarlingtonForgeCompanyofDarlington,arethelargestintheannalsofshipbuildingForthesternframealone,whichisinonepiece,69tonsofmoltenmetalwerere-quired,andtheweightofthissectioninitsfinishedstateis47tons.ThebracketswerecastsinglyEachoftheafterbracketsweighs22ftons,whiletheforwardbracketsweigh24tonsapieceTheheightoftheframe,whichis55ft,wasThevesselsareprovidedwitheightdecks.Thefirstororlopdeckisjustabovetheboilerrooms.Thencomesthelowerdeck,whichwillbedevotedchieflytothird-classpassengers,whosecomfortwillbeappreciablyincreasedbytheprovisionofseparatestate-rooms.Thelevelofthisdeckwillbethewater-lineoftheboat,anditwillbeprovidedwithport-holesthepassengersatthesametimebeingaccommodatedwithsidestate-rooms.Aboveisthemamdeckoccupiedbyfirstandsecond-classstate-rooms,thenfollowstheupperdeck,onwhicharethedming-saloons—thefirst-classoneamassiveandgorgeousapartment,extendingthefullwidthoftheship,someSoft.,about125ft.longandcapableofseating500personscomfortably.ThissaloonislightedfromahugedomeextendingupthroughthetwodecksaboveandcrownedwitharoofofcathedralglassThefourremainingdecksaretheshelter,bridge,promenade,andboatdecksrespectively,thelastbeingsome90ft.abovethekeel,whichisabouttheheightofanordinaryeight-stonedhouse.Eachoftheseupperdecksistobelepletewithmagnificentlyequippedstate-roomswhilethegreatbreadthofthevesselensuresamplespaceforbroadun-facilitiesforcarryingoverheadtransportingplantintheformofelectriccranes,whichbytravellingthefulllengthoftheslipcanconveythematerialandthehugeerectingtoolsfromonepointtoanotherintheleastpossibletime.TheberthatthisshipyardisoneofthebestequippedintheTheslipis740ft.long,capableofextensionto900ft.,hasaclearinsidewidthof100ft.,andis144ft.fromthegroundtotheroof,sothattheoverheadequipmenthasampleclearingspaceovereventhehighestportionsofthevessel.Fiveoverheadelectriccranesareemployed,andworkcanthusbecarriedoutatseveralpointsofthevesselsimultaneously.Thehydraulicriveters,whichhaveagapof6ft.,areconveyedbylightswingingcranesparriedonthesidecolumnssupport-ingtheoverheadstructureTheyareportable,andaremovedabouteasilyfromonepointtoanotherbytheoverheadcranesInthecaseofthevesselbeingbuiltontheClydeowingtoitsgreatheightaspecialtypeofplanthashadtobedesignedforraisingthematerialfromthegroundtotheupperworksofthevesselTheinstallationselectedcomprisesaspecialderrickconsistingofasinglemast,theprincipalfeatureNovemberi,1906.PROGRESS.RecordAnchoringCables.Anotherinterestingrecordthathasbeencreatedhastodowiththechaincables,whichhavebeenmadeforanchoringpurposesbyMessrs.Brown,Lenox,andCo.,ofPontypndd,SouthWales.Theyarethelargestthathaveeverbeenmadeforship'suse,thepreviousrecordhavingbeenthosemadebythisfirmfortheGreatEastern,in1855.ThecablesforBrunei'smammothvesselweremadeofironi\111.indiameter,whichatthattimewasanunheard-ofsize.InthecaseofthechainsfortheCunarders,however,thediameterofinterruptedpromenades.Theshipwillhaveaccommodationfor500first-class,500second-class,andsome1200third-classpassengers.Thecrewwillnumber800sothatwithafullcom-plementthevesselwillbecomeafloatinghotelcarrying3000souls.Accustomedthoughtrans-Atlantictravellersaretoluxuryandconvenienceonthemodernliner,theaccommodationontheexistinglmerswillpalebeforethatprovidedontheCunarders.Bythesystemoflifts,passengerswillbeabletoreachanydeckquicklyandeasily.23



Mr.J.E.Thornycroftrecentlyread,beforetheInstitutionofNavalArchitects,apaperentitled"GasEnginesforShipPropulsion."Hesaidthatthemajorityofsmallgasenginesworkedonthe"Otto"cycle,whichhadtheadvantageofrequiringnospecialgasorairpumps,andthatthiswastheonlytypeofenginethathadbeenasyettriedformarinework.Thegasproducer,whichwasgenerallyusedformoderatepowersworkedonwhatwasknownasthe"suction"principle—i.e.,insteadofthegasbeinggeneratedbythecombustionoffuel,byairandsteambeingforcedthroughitunderpressure,itwasgeneratedbytheairbeingdrawnthroughtheproducer,thewholeoftheapparatusworkingsomewhatbelowatmosphericpressureTheadvantageofthissystemwasthatneitherasteamboilerworkingunderpressure,noragascontainerforholdingthegaswasrequired;andthefurtherveryimportantadvantageformarineworkisthattherewasnodangerfromaleakageofgasfromtheproducer—ifleakageoccurred,itwasfromtheatmosphereintotheproduceritself.Theproducersformoderatepowerswereusuallyworkedwithanthracitecoal,andwherevesselsweretobeusedonfixedroutes,andthesameclassoffuelcouldbeobtained,anthraciteorcokewouldbefoundtobethemostsuitableformoderatepowers,itbeingtoodifficulttomakeasatisfactorysmallplanttoworkwithbituminouscoalAfterthegasleavestheproducer,itmustfirstbecooled,and,astherewouldalwaysbeacertainamountofimpurity,evenwhenanthracitewasused,ithadtobethoroughlycleaned.Thiswasusuallydonebypassingthegasthroughaseriesofvessels,whereitwas"scrubbed"byitspassagethroughlayersofcokeoverwhichwaterwasrunning.Thelargespaceoccupiedbytheordinarycokescrubbersprohibitedtheiruseformarinework,andtomeetthisdifficultyHerrCapitamehadarrangedhisplanttocleanthegasafterithadbeencooled,bytheintroductionofaveryfinesprayofwater,whichmixedwiththesmallparticlesofdustandotherimpuritiesinthegas,andformedasortoffog;thegasmthisstagewaspassedintoacentrifugalapparatus,havingaperipheralspeedof160ft.asecond,whichthrewoutthemoistureandimpurities,leavingacleandrygastobedrawnoutbytheengine.Thecompositionoftinsgasmightbetakentobeasfollows.CarbonGASENGINESFORSHIPPROPUL-SION.TheKinghasbeengraciouslypleasedtoconferthehonourofknighthooduponMr.EdwinThomasAnn,JP,MayorofDerby,andDr.WilliamHenryPerkin,FRS.Dr.Perkmwasthediscovererofthedye-stuff"mauve."bywhichthefoundationwaslaidofthecoal-tarcolourindustry,andanofficialcom-municationfromthePrimeMinister'sresidencestatesthatattheinternationalcelebrationofthecoal-tarcolourjubileeonJuly26Dr.PerkmreceivedpresentationsandaddressesfromEnglishandforeignsocietiesThestoryofDr.Perkinsdiscoveryisaninterest-ingone.WhileactingasassistantmtheresearchlaboratoryoftheRoyalCollegeofChemistryunderProfessorHofmannin1856,DrPerkinattemptedinhisownlaboratorytoeffectthesynthesisofquininewithaviewtopreparingitartificially.Inthishefailed,buttostudytheproductsactuallyformedheselectedasubstance,aniline,whichcouldbepreparedfrombenzine,aconstituentofcoal-tar.Theanilinewastreatedwithanoxidisingagent,whenablackprecipitatewasobtainedwhichwasfoundtocontainabrilliantcolouringmattersinceknownasanilinepurple,ormauve.Furtherinvestigationshowedthatthecolouringmatterhadthepropertiesofadye.Dr.Perkintookoutapatent,andin1857,withhisfatherandbrother,setupworksatGreenfordGreen,nearHarrowIn1874Dr.Perkinretiredfrombusinessanddevotedhimselftoscientificinvestigations.TheKingandanInventor.DISCOVEREROFMAUVERECEIVESAKNIGHTHOOD.wasnotinactiveoperation,butsimplysmoulder-ingandkeepingitselfalight,theproducerhavingbeenfilledthenightbeforethetrial.Theamountoffuelconsumedinthiswaywasverylittle,butshouldbetakenintoaccountwhenmakingacon-sumptiontrial.Forthepurposeofcomparison,testsweremadeonNovember8,1904,withthe^GastugNo.1andElfnede,asteamtugofverynearlythesamedimensionsandpower.TheGastugNo.1was44ft.3m.longby10ft.6in.beam,andwasfittedwithoneofthefour-cylinder70h.p.suctiongasplants.TheElfnedewas47ft.longby12ft.beam,andwasfittedwithatriple-expansionsteamenginedeveloping75hpAtthetowingmetertheGastugNo.1attainedamaximumpullof2,i401b5.,andtheElfnedeamaximumof2,0201b.ArunfromHamburgtoKielandbackwasmadebythesetwoboats,duringverystormyweather,atamaintainedspeedof8£knots.Theconsumptionoffuelwasmeasuredforaperiodoftenhours,andwasasfollows—FortheGastugNo.1,5301b5.Germananthracite;fortheElfnede,i,B2olbs.steamcoal.Thisshowsaneconomyof1to3.44infavourofthegasplant.Todemonstratethepossibilityofusinggasplantsforlargepowers,Messrs.WilliamBeardmoreandCo.,whoarejointownerswiththeauthor'sfirmoftheBritishCapitainepatents,areconstruct-ingsetsofenginesof500and1,000h.p,torunataspeedofabout130revolutionsperminute.Thereweremanyinstancesofgasenginesrunningforstationarypurposesforlongperiodsontowngaswithoutastopofanysort;anditappearedthattherewereseveralenginesof250to400hppercylinderrunningregularlyeveryweekfromMondaymorningtoSaturdayafternoonwithoutastop.ThePremierGasEngineCompanygaveaninstanceofanenginewhichhadmadearimof51dayswithoutastop,thepreviousrunbeing49dayswithoutastopofanykind.dioxide,6percent.;carbonmonoxide,25percent.,;CH4methane,1percent.,hydrogen,14percent.;nitrogen,54percentItwouldberealisedthatthesizeoftheproducerforagivenpowerwascomparativelysmallwhenitwasknownthattheareaofthefiregratenecessarywasonly00?squarefootperhp,whereastheaverageamountforanordinarynatural-draughtsteamboiler,burning1qlbcoalpersquarefootgratearea,wouldbeo2squarefootperhp.InMessrs.Dowson'sarrangementofsuctionproducerdesignedforanthracitecoal,whichthemajorityofsmallersuctionproducersresembled,afire-bricklinedsteelcasingwasfittedwithfire-barsandaclosedashpit,andintheupperpartofthecasingaconicalhopperwasplaced,withtheusualvalvesforopeningandclosingtoadmitfreshchargesoffuelThegasescameoffthefuelatthebaseoftheconicalhopper,andpassedthroughastreamgeneratingpipeorvessel,andthenawaytothecoolerandscrubber.Theproducerwasfittedwithanoutercasing,inwhichtheairwasheatedandmixedwiththesteamonitswaytotheashpit.Inthe"Duff-Whitfield"producer,arrangedforworkingwithbituminousfuel,thetarryproductswhichwereevaporatedfromthenewcoalwerecausedtopassthroughthehottestpartofthefire,andsowereconsumedbeforethegaspassedawaytothecooler.The"Boutilher"producerwasarrangedforworkingwithbituminousfuel,inwhichthefuelwassuppliedbyanunder-typestokertothehottestpartofthefire,sothatthetarwasatoncedecomposed,andcouldnotpassawaywiththegas.Theprincipleuponwhichthisproducerworkedseemedtobeoneofthebestadaptedformarinework.The"Jan"producerconsistedofaseriesofproducer?which.werearrangedtoworkmsequence,thegasesofonewhichhadbeennewlychargedpassingthroughanotherwhichhadbeenatworksometimesothattherewerealwayssomeoftheproducerssupplyingtarrygas,thetarbeingconsumedbyoneoftheotherproducersinthelaterstagesoftheseries.Theheatefficiency,asgivenbyMessrs.Dowsonfortheirsuctionplant,was90percentAstheresultofagreatmanytests,thelateMr.BryanDonkingavetheaverageheatefficiencyofsteamboilersat667percent.Inthe"Capitame'producerthegaswasofacomparativelyslow-burningnature,andmightbedescribedaspoorgas,todistinguishitfromtowngas,andsomeoftheothergasesgeneratedbypressureproducerswhichhadalargerpropor-tionofhydrogen,suchaswatergasTherewasanadvantagemthisslow-burninggas,asitenabledtheenginetoworkwithahighcompression,thusgivingalargerrangeofexpansion,andcon-sequently,ahigheconomyTheonegreatdisadvantageoftheinternalcombustionenginewasthenecessityofsettingtheengineinmotionbeforeitwouldrunauto-matically.Forpowerslessthan200h.pitwaspreferabletoemployareversinggear,keepingtheenginealwaysrunninginthesamedirection,ortouseareversingpropeller.Compressedairwasbeingemployedforstartinguplargeengines,andwhenoncetheenginewasfittedinthiswaythevalvegearforrunningtheengineineitherdirectiondidnotamounttoverymuch.Formoderatepowers,asingle-actingenginewithatrunkpistonwasfoundmostconvenient,asthepistondidnotrequiretobewater-cooled,untiloneasmuchasabout2ft.indiameterwasemployed.Asinglecylinderof20m.diameterand2ft.stroke,runningat120revolutionsperminute,wouldgiveabout100hp.,takingtheaverageworkingpressureatabout80,whichwaslessthanthefigureoftenobtainedForlargepowersfittedtovesselswheresteamcapstansandsteeringgearwerefitted,itwasthoughtthatthebestplanwouldbetoemployanauxiliaryboiler,whichcouldbeheatedbythegaswhenthewholeplantwasatwork,andcouldbeusedin-dependentlytodrivethevariousauxiliaryandstartingengineswhentheproducerwasnotalight.ProfessorCapperhadstatedthatthetheoreticalmaximumthermalefficiencyofthesteamenginewasonly30percent.,andonlyfrom5percentto20percent,oftheheatgeneratedwaseverturnedintousefulwork.Inthecaseofthegasengine,thetheoreticalefficiencywasabout80percent.,andinpractice25percent,to30percent,ofheatdevelopedinthecylinderwasturnedintousefulwork.Forvesselsfittedwithsmall-poweredcompound-condensingenginesoflessthan100h.p.thefuelconsumptionwouldbefrom2lbtolib.per1h.p.Forgasplantsofthispowerthefuelconsumptionwouldbelessthanilbper1h.p;butforlargerpowersofnotlessthan500h.p.theeconomywouldnotbequitesomarked.Theofficialreportofthe"reliability"trialsintheSolentlastsummershowedthattheEmilCapitameof16tonsdisplacement,ranatanaveragespeedoftenmilesperhourfortenhours,onaconsumptionof4i2lbs.ofanthracitecoal.Thisconsumptionalsoincludedthefuelwhichwasconsumedbytheproducerduringtheprevious12hours,whenittheironusedinthehnkexceedsthatusedfortheGreatEasternby•£in.,being3Jin.inthicknessatthesmallestpart.Eachlinkisabout22^in.long,andtogetherwiththecrudecast-steelstud,weighsabout160lbs.Thetotallengthofthemaincableisabout2000ft.andthetotalweightabout100tons.Thejoiningandanchorshacklesre-presentaweightof500lbs.and840lbsrsspect-lvely.Thechainisforgedthroughout.ThisparticularcablewasmadeforMessrs.Swan,Hunter,andWighamRichardson,andthisfirmgaveinstructionsforthreeofthelinksusedinthecabletobetestedatLloyd'sTestingHouse.Threelinkswereaccordinglyseveredandsenttotheprovmg-houseatNetherton,Staffordshire,thetestingmachineinstalledtherebeingoneofthemostpowerfulinthecountryandlicensedbytheBoardofTradeDepartmentforthetestingofchainsandanchorsofthelargestdimensons.ThetestwascarriedoutbeforeMrPeskett,thenavalarchitecttotheCunardCompany.ThesamplewasatfirstsubmittedtotheproofstrainestablishedbytheBritishAdmiralty,whichisof189.8tons.Theresultofthetrialwasnothingbeyondatotalelongationofthethreelinksbyalmost\in.Thestatutorybreakingstrainof265.7l°nswasnextapplied,butthechainsuccess-fullywithstood,thetest,afurtherelongationofaboutfin.forthethreelinksresulting.Anattemptwasthenmadetotestthelinkstodestruc-tion,andnotwithstandingthefactthatthemaxi-mumcapacityofthetestingmachinewasapplied,representing350tons—theactualtensionappliedwasover370tons—themachinefailedtobreakthelinks.Theywerethencarefullyexaminedbutnosignoffractureordefectcouldbediscoveredalthoughthestrainappliedwasaboutgopercent,inexcessofthebreakingstrainimposedbvtheBritishAdmiraltyandisthegreatesttensilestrainthathaseverbeenappliedtoachaincable,theonlyresultwasanelongationofthethreelinksby6111.abovethelengthbeforesubmissiontothetests.SuchisthelatestwordinBritishsteamshipconstruction.TheeyesoftheworldwillbeupontheLw>itania,thefirstofthesisterslaunched,whenshesetsoutonherfirstAtlanticvoyageNovemberi,1906,PROGRESS.24TheEditor,"Progress,">•ProgressBuildings,CubaStreet,Wellington.PleaseplacemynameonSubscribers'Listforonecopyof"Progress"eachmonthfortwelvemonthsfromnextissue.IenclosePostalNoteforFiveShillingsinpaymentofSubscription.NameAddressCutthisoutandreturnwithFiveShillings.



coveredwithoctagonalwoodshinglesstaineddarkbrown,whichaftordsaverypleasingcontrasttotheredbrickwork.Thesplayedarchesoverallopeningsalsoareaveryfinefeature,thewholeofthebricksforthem,aswellasthemouldedbricksforthesillsandchimneytops,beingspeciallymadeforthepurposebyMessrs.Crum&Dyhrberg,Ashburton.Inside,also,thereareopenfire-placesinalmosteveryroombuiltofmouldedbricks,andmtheprincipalroomstheflreplaceissetinanm{_'le-nookseparatedbywidearch-waysfromthemamfloor.Theseingle-nooksarelinedwithpanelledwamscottmgtoaheightof5ft.6m,andtwoofthemhavelittlecircularwindowstoaffordopportunityoflookingoutwithoutmovingfromtheingle-side.Thehallandmainstaircasearepanelledindarkwood,"MATITIKI,"MR.ROBT.MALCOLM'SRESIDENCE,OPAWA.[Architects:Clarkson&Ballantyne.alsotheceiling,whichisdomed.Thestaircasewindowisaverylargeoneofstainedglassandleadedlights.AllthedoorsopeningtothemainhallaresolidframedAmericanoak.Therearefivepanelleddoorsfittedwithheavyantiquebronzefurniture,asarealsoallthewindowsandgasfittingstocorrespond.Thehousecontainsseventeenrooms,andisrepletewitheverymodernconvenience,includingtwobathrooms,'etc.,andaverycompletehot-and-coldwaterservice,thewaterbeingpumpedbyasmallgasengine.Architect,H.E.Vincent,Ashburton******Sevenone-storybrickshopsareincourseoferectionforMr.E.H.Tate,Colombostreet,Chnstchurch,northofDundasstreet!Contractors,HolbrookandSons.Messrs.Holbrook&Sonshavealso]ustcompletedthreeone-storybrickshopsinColombostreet,southofDundasstreet,Chnstchurch.******Messrs.Barr&Shaw'stenderof£300hasbeenacceptedfortheerec-tionofaseasidecottageatCastle-chft.Architect,JohnS.Swan.******Messrs.CrumBros.&DyhrberghavesuppliedthespecialpressedbricksfortheHighSchoolatAsh-burtonArchitects,EnglandBros.******Atwo-storybrickbuildingisincourseoferectionforMr.Richie,inDundasstreet,Chnstchurch.Con-tractors,Ashton&White.******AresidenceinbrickandstoneisincourseoferectioninManchesterstreet,Christchurch,forMr.ZebulunLeigh,ofthatcity.Thebuildingwillbeup-to-dateineverypar-ticular—jarrahbeingusedforallfoundations,timber,andjoists.Alargedining-roomwithsemi-octagonalbaywindowsfaceswest,andthedrawing-roomhastripletwindows.Thecommodioushallislightedbyleadedglass;whitetileshavebeenusedexten-sivelyontheverandahfloors,etc.ArchitectW.Y.Wilson.***1.**Aone-storybrickbuildingroofedwithwood,ironandglass,and61clearfeetspan,isincourseoferectionforMessrs.Leary&Macfarlane,fruitandproducesalesmen,inLichfieldstreet,Christ-church.Architect,F.J.Barlow;contractor,F.E.Shaw.******TheplanshavebeenpreparedforastoreandofficestobebuiltmbrickatDannevirkeforMessrs.Dalgety&Co.,Ltd.Architect,C.TilleardNatusch.thewoodworkoftheroomisfinishedinChinagloss.Aspecialfeaturethroughouthasbeenmadeofthemantel-pieceswhichareofquaintandoriginaldesign.Architects,Clarkson&Ballantyne.*****AveryfinemodernvillaresidencehasjustbeencompletedforMr.H.D.Ackland,Ashburton,intowhichsomefeaturesquitenewtothedistricthavebeenintroduced.Thebuildingisofbrickwithhollowwalls,andisroofedwithMarseillestiles.Thestructurefacesthenorth-westsoastothrowasmuchsunaspossibleintotheprincipalrooms,lhewallspacesbetweenthetopofthebaywindowsandverandahstotheundersideoforielwindows,andthegablesabovethemarePROVINCIALNOTES.
"MATTTIKI".THEPRAWING-POOM,"m^titiki":thedining-room
Novemberi,1906,PROGRESS.Aseven-roomedresidenceisnowbeingerectedforMr.McKay,atNorthland,Wellington.Archi-tect.JamesBennie;contractor,A.C.Pearce.He*****Atwelve-roomedbungalowresidencehasbeendesignedtorMr.W.J.Monaghan,J.P.,atKaron,Wellington.Thehousewillcoveranareaof4,300scj.ft.,andthesitechosenisaprominentone,15chainsbackfromthemamroadandhavinganuninterruptedviewofthesurroundingcountry.Architect,C.F.B.Livesay;contractor,J.H.Fairhurst.******Atwo-storyresidenceisnearlycompletedforMr.W.D.Duguid,Kelburne,Wellington.ArchitectJas.Bennie;contractors,CumberlandBros.******Acontracthasjustbeenletforamoderntwo-storyresidenceforMr.Robt.Pearson,Wellington.Theresi-dencewillbeup-to-datemeveryparticular,andwillmakeapleas-ingadditiontoWellingtonterraceArchitect,JamesBennie;contractor,Mr.James."Matitik;,"Mi.Robt.Malcolm'shouseatOpawa,Christchurch,haslatelybeencompleted.Thebuilding,viewsofwhichwegiveinthisissue,hasawellestablishedgardenforitoccupiesthesiteoftheoldhouse,andwithitsteiracedlawnsslopingdowntotheHeathcoteriverformsabeautifulsettingforoneofthemostcharmingbungalowhousesaroundChristchurch.ItisroofedwithsmallgreenWestmorelandslates,thegablesbeingroughcast.Allwindowsarecasementhungandglazedwithleadedsquares.Theaccommodationcompriseslargehvmg-hall,dininganddrawingrooms,library,fivebedrooms,toiletroom,twobathrooms,kitchen,andnecessaryoffices.Advantagehasbeentakenofthespaceinrooftoformalargeandwell-equippedbilliardroom.Thehvmg-hallhasapanelledwainscotlevelwithtopofdoors,andthebeamsandfloorjoistsareexposedtoviewandareoffiguredrimu.Thedining-roomhasaningle-nooklinedwithsmallbricks,withopenfireplace.Thisroomhasawideplainpicturerail,thewallspaceabovesamebeingstrappedandgivingaqaamthalf-timberedeffectinwalnutfinish,whilethefloorsareofpolishedjarrah.Thedrawing-roomalsocontainsaningle-nookwithbuilt-inbenchesandhandsometiledinteriorgratewithcoppercanopy.Thisroomhasabarrelledceiling,andallArchitectureandBuilding.TheArchitecturalEditorwillbegladtoreceivesuggestionsormatterfromthoseinterestedinthissection.Address:ArchitecturalEditor,Progress,ProgressBuildings,CubaStreet,Wellington.25



Colombostreet,comerofDunclasstreet,Christ-church,forMr.Bullock,thecontractpiiceforthewholebeing£2,000A:fc%:•*.:}iAcontracthasbeenletfoitheventilationofthechapelatNelsonConventtoHWDavies&CoSmith&Smith,ofWellington,aretosupplytheleadhghtwindowsforthesame.Architect,JohnSSwan******Messrs.Whitcombe&Tomb'snewboxfactoryandprintingworks,illustratedherewith,andsituatedinColombostreet,Christchurch,havejustbeencompleted.Thecontractpnceforthisbuildingis£10,000Contractor,HEWhiteAlterationsandrenovationstotheMasonichall,Harrisonplace,Wanganui,areinprogressWhencompletedthishall,soweareinformed,willbesecondtononeinNewZealandArchitect,A.Atkins,F.RIBA,contractor,N.Meuli.Thecontractfortheerectionofabutcher'sshopatKaronforMr.W.GGarretthasbeensignedThecontractpriceisaboutArchi-tect,JohnS.Swan,contractor,JAFairhurst******ThealterationstoMessrsD.W.Virtue'sware-houseinVictoriastreet,Wellington,arebeingcarriedoutfromtheplans,andunderthesuper-vision,ofMr.JohnS.Swan.Contractors,Men-elaus&Rigg.******Atwo-storybrickbuilding,tobeoccupiedbytheChristchurchCycling&MotorClub,isbeingerectedmGloucesterstreet,ChristchurchArchitects,Collins&Harmin,contractors,Riley&FarquharH.EWhitebuildingandengineeringcon-tractor,Christchurch,hasjustcompletedthefollowingforwhichhewasthedesignerandbuilderAtwo-storybrickandcementbuildingoffourshops,boarding-house,dining-rooms,etc,mThenewCafeContinental,Sumner,isnearmgcompletion.ThisbuildingisofbrickandconcreteandisoffourstorieswithflatroofThecontractpriceisabout£7,000Contractor,H.E.White*****cThenewSouthbndgehotel,atSouthbridge,isincourseoferectionThishotelisawoodenbuildmsoftwostoriesandthecontractpriceisestimatedtobeaboutContractor,H.E.White.******AcontracthasbeenletforalargestoreforMr.J.Greaves,mMaraiaplace,WanganuiThisbuildingistotaketheplaceofoneoftheoldstructureserectedin1848,andthecontractpriceforthesameisA,048Architect,T.Battle******ThenewCommercialTravellers'ClubhouseisbeingerectedatthecornerofRidgwayandSt.Hillstreets,Wanganui,andwhenfinisheditwillproveacredittothetown.Architect,A.Atkins,F.R.1.8.A•contractors,Russell&BignellINTERIOROFTHEFARMERS'SALEYARDSBUILDING,CHRISTCHURCHBOW-STRINGROOFTRUSSADOPTEDINTHEFARMERS'SALEYARDSBUILDING,CHRISTCHURCH.
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ofover1,400interestedpeople,bothproducersandconsumers,andsuchownershipcarrieswithittherighttoavoiceinfixingratesofcommissionandentryfees,andislikelytoresultintheadoptionofthebestmethodsofconductingsalesofstock,produce,etc.ThesiteisthebestinChristchurchforthepurpose,andthemarketbuildingwhichcoversoverhalfanacre,frontsSt.Asaphstreet,witharight-of-way20ft.widetoTuamstreet,thusbeingofeasyaccesstothesouthernandwesternfarmersontheirwaytothecity,whilstthenorthernfarmersreachiteasilyviaMontrealstreetandwhilenotharassedbytramtrafficarewithintwominutes'walkofthetramonOxfordterrace.Specialconsiderationhasbeengiventotherequire-MESSRS.WHITCOMBEANDTOMBS*NEWBOXFACTORY,CHRISTCHURCH.[Contractor:HenryE.White.Thebuildingisofbrickonaconcretefoundation,withdamp-coursebetween,andisroofedwithironandglass;300loadsofclaywereusedonthegroundfloor.Ithasabout15,000ft.offloorspace,andabouts,sooft.ofloftspacewithfan-lightsinthetopspan.Thereareshopsandofficesinfront,facingSt.Asaphstreet,withmeetinghallandcommercialroomabove.About4,400ft.ofthefloorspaceisconcreted,andcon-tainsmovablepensforpigs,etc.,whiletheportionsetapartforfruitandproduceisclay-dressedwithboilingtarandgrit.Thesupportingpostsareofjarrah,andtherestofthetimberisheartofredpine.Thejarrahpostsconsistofonepiece12x6oneway,withtwopieceseach6x6boltedontoeachsidegivinggreatstrengthtotheuprights.Thepostsrestonconcreteblockswithadamp-courseofasphaltbetween.Otherfeaturesofthebuildingaretheroofdrains,whicharecarriedacrossthebeamsandalongtheraftersabovetheloftsdescendingtothegrounddrainsalongsidethesidewalls.Thisideawillhavetheeffectofkeepingtheintermediatespacefreefrommoistureanddampnessinwetweather.Afeatureoftheseatingaccommodation,whichwillslopeup12or14ft.,isthatpersonscanleavethepremiseswhilehorsesalesareinprogress,withouthavingtogothroughthesale-yardsconsequently,theywillavoidthedangerofbeingrunoverThesaleyards,bytheway,willbefullyequippedwithstalls,openyards,andlooseboxes,andwillbethemostup-to-datemarketinNewZealandThestructurewillalsocontaincommodiouslavatoriesforbothsexes.Provisionhasbeenmadeforpossiblefuturere-quirementsinthewayofextendingtheaccom-modationofthemarketsThedirectorspurposedividingtherevenue—oneportiontobeappliedtopaymentofdividendsoncapital,andtheotherportiontorebatesoncommissionsThepromoterandchairmanofdirectorsisMr.J.Brake,architectsEnglandBros,contractorsJ&RCampbell,contractorsforthebrickwork,Robinson&Sons,signwnters,Martin&Price.Thelllustiationonpage26ofthebow-stringlooftrusswassuppliedbyMessrs.Andersons,Ltd,themakersIthasaspanof42ft.,is12ft.6inhigh111thecentre,andweighsabout25cwt.Mr.BrakewasinWellingtononthe18thultoforthepurposeofinterviewingthePremier,whopromisedtoperformtheopeningceiemonyduringthefirstweekinNovembei.TheFarmers'SaleyardsCo.,LtdhasbeenfloatedinChristchurchforthepurposeofestablish-ingalargecentralmarketwhichisintendedtotaketheplaceofthepresentscatteredmarketsItisproposedtothrowthenewmarketopentoallauctioneersonsomewhatsimilarlinestotheAddingtonmarket,andtoletspaceasrequiredbythedifferentsalesmenforspecialsales,etc.TheownershipofthismarketisinthehandsTheFarmers'SaleyardsCo.'sNewBuilding.mentsofladiesattendingthemarket.Thereisasplendidsupplyofwaterfromawell327ft.deepflowing14ft.abovethesurface,whichwillprovideasafeguardagainstfireandwillproveofthegreatestassistanceinkeepingthepremisesthoroughlycleanandsanitary.Largestableaccommodationwillbeprovidednearbyforfarmersandothers.Itiscalculatedthemarketbuildingwillbereadyforoccupationthismonth,intimefortheextrabusinesscreatedbytheExhibition,andwhenmfulloperationshouldbeofgreatbenefittothecitizens,anornamentandimprovementtothecity,andanassetofcontinu-allyincreasingvalueandconveniencetoproducersandshareholders.AnewbuildnghasinstbeencompletedinSt.Hillstreet,Wangamu,forMessrs.Horsley&Co.,grain,woodandcoalmerchants.******AnewbuildingfortheWanganuiMeatFreezingCo.,tobeusedasabutchersshop,isneanngcompletioninRidgwaystreet,alsoastoread-joiningthesepremisesandbelongingtoMr.C.Burnett,solicitor,WanganuiWhenfinishedthesebuildingswillbeawelcomeadditiontoRidgwaystreet,takingtheplaceoftwoveryoldbuildingsrecentlydemolished.Contractor,G.Benge.***i.**MnW.S.Marshall'sfineresidencenearRata,intheRangitikeidistrict,builtinthemodernisedElizabethanstyleisnearlyreadyforoccupation.Itcontainsahall35x19ft.withastaircase5ft.wide,largedrawing-rooms,schoolroom,smoking-room,billardroom,tenbedrooms,twobathroomsand.allthenumerousdomesticapartmentsnecessaryforalargecountryhouseArchitect,C.TilleardNatusch;contractor,JamesMeChesney.******Atwelve-roomedresidenceisabouttobeerectedforMr.TudorBakeratAshleyClinton.Archi-tect,C.TilleardNatusch;contractors,ColesBros.,Ongaonga.Thearchitecthasalsoplansinhandforafourteen-roomedresidenceforMr.O.H.Porntt,PalmerstonNorth*****Atwo-storybrickbuildingtoreceivevisitorsattheChristchurchExhibitionisincourseoferection.ThisbuildingistobecompletedbytheIstNovember,aperiodofeightweeksfromcom-mencementofoperations.Thiswillbeanexcept-ionallyspeedypieceofworkmthebuildingline.Contractor,H.E.White.******Two-storybrickandcementadditionstotheBritishhotel,Lyttelton,areincourseoferectionThecontractpriceisapproximately£1,500******ThefollowingnotesconcerningthenewpremisesforMessrs.W.H.Price&Sons,brass-foundersManchesterstreet,Christchurch,havereachedusfromT.W.Bowrmg,thecontractor:—:—Twoshowrooms,each38'10"x22'8"=1760-5-4sq.ft.;Machineshop,63'x28'6"=1795-6-0sq.ft.;Moulding-shop,39'3"x28'6"~-555-4-0sq.ft.;Workshop,29'x17'7"=509-11-0sq.ft.;Store,47'x38'--1786-0-0sqft.;Cornstore,7'6"x6'—45-0-0sq.ft;total,6452-2-4*ioorspace;withheightof14'inthedearFloorsareofkaurionYDL.joist,thatofmachineshopbeingintwothicknesses,thefirstbeing9x\\hard-heartkaurilaid'iiagonallv\"apartand4xlsquare,jointedkaurilaidstraightontop,thusproducingastrongfloor,andanyofthetopboardscanbereplacedwithoutdamagetothenextboard(notbeingT.&G)Thebuild-ingisofbrickonaconcretefoundation,withcementfronttoManchesterstreet.Mllintelsareofconcretewith3railwayironineach.Thewallsofthemachineshop,moulding-shop,work-shop,andstorearewhitewashed,thisbeingdonebyoneofMessrs.Price&Sons'patentsprayingpumpsatlesscostthancanbedonebyhand.Thebuildingiswelllighted,therebeinginadditiontothe18windowsequalling374sq.ft.,31skylights6'x4'6"equalling837so.ft.,tosaynothingoftheshowwindowswhichrunrightacrossthebuilding.Thedraughtforthefur-nacesissuppliedbyabrickstack40ft.high.Theheadventilationisprocuredbyventilatingridgecappingrunningthefulllengthofthemachineandmouldingshops,andthisbuildingistwostonesinfront.******Thehigh-pressurewater-supplytowei,illustratedherewith,waserectedfortheCityCouncilatSydenhamtosupplytheBoroughofSydenhamwithwaterforhouse,street,andfireuse.ThecontractwascarriedoutbyMessrsLucasBros,ofKilmorestreet,Christchurch(whomakeaspecialityofthisclassofwork),underthesuper-visionofthedesigner,MrADudleyDobsonCECitySurveyorTheheightfromthegroundtotopoftankisT25feet.Seventy-eighttonsofsteelhavebeenusedinthestructureAladderrunsuptotheplatformfromwhichamagni-ficent*outlookoversurrroundingdistrictmaybeobtained.Thetoptankhasacapacityof40,000galls.,whiletheconcretetankbelowholds56,000galls.Therearethreepumpseachcapableofrunning250gallsperminute,andtwoofthesepumpswilldeliverthesamequantityunderapressureof150lbstothesquareinchA12-mchwroughtironpiperunsdownthecentreoftowerandfeedsthemains.Thereare12legs,eachconsistingof4steelangleirons,5inx$±mrivetedevery5ft.toformasolidlump,andwithevery20ft.therearehorizontalbraceandad]ust-abletierodsontheprincipleoftheordinalybicycle,combininglightnesswithgreatstrength.PROGRESS.Novemberi,1906
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TotheEditorSir,—Ihaveleadwithinterestyourarticleinthismonth'spaperontheMainTrunkRailway,andamwaitinganxiouslyforthefollowingnumbertocompleteitInyourmapsetc,wouldyoukindlyshowtheStratford-Tokobranchanditsproposedex-tensionrouteinrelationtotheMamTrunk?IwouldalsobepleasedtoseeyoutakeuptheMidlandandOtagoCentralrailways,asitisonlybyarticleslikethesethatwecanunderstandwhatisgoingonaroundus—1am,etc,Ashburton,10/10/06.HERBERTGRESHAM[TheStratford-Tokobranchwillbediscussed,togetherwiththeMidlandandOtagoCentralrailways,inafutureissue—Ed]OurRailways.TotheEd?toy.Sir—InyourveryinterestingaccountoftheUnionSteamShipCompany'sfleet,itsorigin,etc.,InoticeyoudonotmentiontheS.S.Alhambra(McMeckan,Blackwood,Ithink),averyinterestingboatwhichwasatonetimeintheP.&O.service,andoneofthelastocean-goingsteamerswithMorticespurgearinconnectionwithtrunkengineswhichdrovethepropeller.Anaccountoftheaboveboatandwhatbecameofitwillbeofgreatinterest.Apologisingfortroublingyou—Iam,etc.Wellington,1/10/06.JOHNWELSBY.[Mr.Welsby'sinformationiswelcome,butnodoubthewillreadilyunderstandthatitisimpossible,withintheconfinesofanewspaperarticlesuchasthattowhichhealludestotreatofeveryshiporeverysteamerthathasplayedapartinthehistoryofourmercantilemarine—Ed.]UnionCo.'sFleet.TheWhalerChance.TotheEditor.Sir,—InoticedinyourveryinterestingarticleontheNewZealandMercantileMarinethatyoumadeonlyabriefmentionoftheoldwhalerChanceThisvesselwasbuiltatSalem,datenotexactlyknown,butlongbeforeherNewZealandskipperwasbornin1818.Shewaslaunchedasafull-riggedship,andwaschristenedtheBengal.Herdimensionswere100ft.long,24ft6m.beam,andhavingacapacityof285tonsWhilesailingastheBengalshewasice-boundintheSeaofOkhotsk,alongwithsomeotherwhalersWhilethelatterwascrushed,sheescapedandcarriedallhercrew,somehundredmen,toHonolulu.In1874theChance,asshewascalledatthattime,passedintothehandsofMessrs.NicolBros.,oftheBluff,whofittedherwithallthenecessaryrequirementsforcoastwhalingWhaleswereveryplentifulatthistimeaboutFoveauxstrait,SolanderislandandtheWestCoast.TheOtagoprovincialgovernmentofferedabonusforavesselfirstfittedoutanddespatchedfromanyportintheprovinceTheChancereceivedthebonus,andsailedunderthecommandofCaptainPGilroyShewasexceedinglysuccessful,anditwasatthisstagethatMrFTBullenmadetheacquaintanceofCaptainPaddyGilroyandhiswonderfulbarque.Mr.Bullenspeaksofherasbeingvilelyunkemptanddirtyastothehullandgear,buthecouldnotpaytoohighatributetoPaddy'swonderfulseamanship,andthatofhispolyglotMaori,half-casteandwhitecrewontheruggedsoutherncoast—Iametc,Wellington,5/10/06FGLAVION.[Readersarcdirectedtotherulessetoutin"BusinessNotices"onpage7]ThatiswhatAmericanarchitectsandengineersareinsearchofjustnowTheirtechnicalpresshasbeenfullofdiscussionslatelyonthebesttypeofbuildingtoemployintherebuildingofSanFrancisco,inorderthattheremaybenopossi-bilityofarepetitionofsuchaterriblecalamityaslatelybefellthecity.Noone,ofcourse,canguardagainstearthquake,buttheAmericansthinkitisquitepossibletobuildacitywhichshallbe,atanyratetoaverygreatextent,earth-quakeproof.TheScientificAmerican,forinstance,declaresthatitwillbewithinthepoweroftheengineerandarchitecttobuildasecondSanFrancisco,which,ifcalledupontodoso,couldpassthroughsuchanotherseismicdisturbancewithoutbeingcompletelyoverturnedorutterlyravagedbyfire.Themosthopefulpromiseforthefuture(thewritergoesontosay)isfoundintheadmirablemannermwhichthesteelskeletonofthemodernsteelandmasonrybuildinghaspassedthroughtheterrificshockandwrenchingoftheearth-quake.Althoughthisresulthasbeenamatterofsurprisetotheaveragelayman,itisnotsototheengineer.ModernstructuralsteelispossessedofsuchelasticityandtoughnessthatitwillsubmittothemostsevereandcomplicatedstressesbeforeitcanbebroughttothepointofruptureAccordingtoinformationatpresentavailable,itwouldseemthatmbuildingsofthistypeatSanFranciscothewreckagedirectlyduetotheearthquakewasconfinedtotheloosening,andinsomecasesthrowingdown,ofthebrickorstonefacadeswithwinchthebuildingswerecoveredin.Probably,also,itwillbefoundthattheinteriorpartitionsandfloorshavemmanycasessufferedasimilarfate.Thelossofthewallsorpanelling,wasduetothefactthattheywerenothomo-geneouswiththesteelframe,butweremerelyattachedtoitbymethodswhichwereneverin-tendedtoresisttheenormousinertiastressesthatweresetupwhentheoldbuildingwasrockedbytheearthquake.Evidently,ifthisdisruptionofthewallsistobeprevented,theymusteitherbebondedinmorecompletelywiththesteelframe,or,betteryet,theymustbemadehomogeneouswiththeframe.Now,thelast-namedconditionsareideallypresentmthenewformofconcretesteelorarmouredconcreteconstruction,whichhasmadesuchrapidstridesoflateyearsinstructuresofthelargerandmoreimportantclass.Astheresultsofmostelaborateengineeringtests,concretesteelhasbeenprovedtopossessinthehighestdegreesthosequalitiesofelasticity,toughness,andhomo-geneousstrengthwhich,whencombinedinamonolithicmasspresentastructureasnearlyearthquake-proofasourpresentmethodsandmaterialscanmakeit.BuildingBoominAmerica.Earthquake-proofBuildings....Correspondence...ofanenginewhichhastakentheirfancy.Itis,ofcourse,anunderstoodthingthatexperienceisthebestteacher,butitchargesthehighestwages.Amarineengineisusuallyclassedashighspeedwhenitsrevolutionsexceed600r.p.jn.,andasalowspeedwhenbelowthatamount,althoughthepoweroftheenginehasagooddealtodowiththisForinstance,anenginedevelopingSblip,andrunningat,say,550r.p.m.wouldbealow-speedengine,althoughatthetopofthelow-speedrating;whileanengineof50b.h.p.wouldbeadecidedlyhigh-speedengineifrunningatthatspeed,i.e.s^or.p.m.,provideditwasconstructedwithnomorethan,say,fourcylinders,otherwisetheenginemightbemadeupof105-hpenginescoupledup;inthatcaseitwouldbewithinthelow-speedlimit.Thisislargelygaugedhowever,bythepistonspeedperminute.Takeanengineof500rp.m.and15"stroke:thisengine'spistonwilltravelat500x1.5"==7500"perminute=625ft.perminute,thisishighspeed,especiallyforaheavyengine.Thenagain,takeanengineat500rp.m.andstroke7"=3<;ooinchesperminute=291.8ft.perminute,whichisafairlylowspeedThismatter,how-evercanbegaugedataglanceatthemakerscataloguebytherevolutionsandtheweight.Now,whatistheresultwhenthedifferentenginesareputincommission?This,liketheformer,dependsastoresults,largelyonconditions.Takeanengineof20h.p.and800r.p.m.,andfititintoalightboatofnarrowbeamandlittledraughtandthespeedwillbegoodbecausethesmallcraftcanmovethroughthewaterandmakewayforthequick-revolvingpropeller,givingitplentyofclearunbrokenwaterinwhichtodoeffectualwork.Again,letusfitthisengineinaserviceablesea-boatofsay50ft.inlengthandtoft.beamandtheresultwillbeverypoor—practicallythesameasputtingarace-horseintoadray.Theconsequenceistheboatcannotgetawayfromthelightquick-movmgpropelleranddoeslittlemorethanchurnwater,astheboatwouldbeonlymovingatapproximatelyfrom6to7milesperhour,andthisonlyincalmwater.Now,letusfita2Oh.p.low-speedengineof,say,3215r.p.m.withpropeller,say,30in.dia-meter,intothelightnarrow-beamboatasbeforedescribed,anditwillsinkit.Thiswouldbethetablereversed—thedraught-horsemtheracingsulky.Butletusfitthisengineinthe50ft.serviceablesea-boat10ft.beam,andwewillfindthatonthefirstrevolutionofthepropellertheboatwillliterallyjumpfromitsmoorings,andinsteadofthemiserable6or7milesanhour,wewillhaveapproximately10milesanhour.Thisspeedwillalsobefairlywellmaintainedinroughwater,butwhy?Becauseoftheslow-revolvingpropellerinwhichtheamountofslipisreducedtoaminimum.Thepropellergettingholdofthewaterdoessatisfactoryservice,owingtoitslargediameterandslowmovementduringwhichitdoesnotgetachancetochurnthewater;thisbeingagreatdeterrenttothesuccessfulpropulsionofaboat,throughthewater."But,'saysthenovice,"wecanincreasethediameterofourhigh-speedpropellerandsomakeitmoreefficient"Thishasbeentriedmanytimesbeforeandisauselessperformance.Thepowerofthehigh-speedengineisinitsnumberofr.p.m.,andifthatisreducedtoanyappreciableextent,thepowerofthemotoristherebyreducedandtheengineisalsoworkingbeyonditsnormalstrain.Inotherwords,ifyouwantanefficientandser-viceablepropellerforausefulandserviceableboatyoumustbuyalow-speedengine.Thenwecometodurability•theunmechanicaleyehasonlygottolooktosomeoftheselighthigh-speedengines,toseethattheyarenotdesignedforlong-lifeservice,andthattheirup-keepmust,ofnecessity,begreaterthananengineofthesameweightmovingathalfthespeed,theinternalexplosionsoftheseenginesalsoplayshavocwiththeircylindersandpistonrings,towhich(heaforesaidapplies.Inconclusion,thevalueofanengineisitsfirstcost,plusitsefficiency,plusitseconomy,plusitsup-keep,plusitslengthoflife,.whichisitsdurabilityThepurchaserofanengine,ifhewants-tomakeagoodbargain,mustfullyconsidertheseitemsofwhichthesecondone,1c.,efficiency,isaneasyfirst—Iam,etc,SanFrancisco,1/9/06HCCHRISTIAN.PROGRESS.November1,1906.Anewindustrywhichpromisestobenefittheislandgreatly,hasjustbeenstartedinBarbadoes.Asyndicatehasbeenformedtomakepaperofthemegass—sugarcanefromwhichthejuicehasbeenpressed—whichhashithertobeenusedasfuel.Thesyndicateisotteringplanters£ipertonforthemegass.NewColonialIndustry.Toth°Editor.Sir,—Iwntetoyouontheabovesubjectfeel-ingsurethattherearemanypeoplewhom}ouipaperwillreachwhoareinterestedinitThereisanimmenseamountoflossentailedbypur-chaseisofdifteientkindsofmachinerysimpljbecausetheyareinadequatelyinfoimeclandacceptwithoutlebeivceverywoidmthecatalogueHigh-speedv.Low-speedEngines.ThereisquiteabuildingboomintheUnitedStates,asisshowninareportissuedbytheGovern-mentGeologicalSurveyInforty-sevenprincipalcitiesofthecountry184,416buildingpermitsweregrantedin1905.ThevalueofthestructureserectedwasThisshowsalargegainofnearlyfortypercent,overtherecordoftheprevousyear.ThemagnificentnewbridgeacrossthelynebetweenGatesheadandNewcastle,whichwaslatelyopenedbytheKingislookeduponasoneofthegreatestengineeringtriumphsofthedayandasthefinestspecimenofbridgebuildinginNorthBritainsincetheForthbridgewascon-structedsomefifteenyearsagoIttakestheplaceofabridgeerectedsomefiftyyearsagobyRobertStephenson.Thereisawidedifferencemthemethodsunderwhichthetwobridgeshavebeenconstructed.Especiallyisthistrueofthefounda-tions.Theoldbridgewasbuiltonsimplypiledfoundations,forinStephenson'stimethelynewascomparativelyshallow,butthenewstructurehashadtobeerectedindeepwater,andthemoderncaissonsystemhasbeenemployed,theconcretefilledsupportsbeingfirmlyfixedintheriverbed.Threepiershavebeenerectedinthisway,andwiththeapproachfromeachbanktherearethusfourspanscomposedofsteelgirdersThetotallengthofthesegirdersisover300yards,whiletheheightoftheundersideofthecentreofthebridgeabovehigh-watermarkis87ftsufficienttoallowthepassageofthelargeststeameissailingontheTyne.TheNewTyneBridge.28



PROGRESS.ItisreportedinBelfastthattheHamburg-AmericanLineafterlongconsideration,havedecidedtobuildavesseldesignedtoeclipsethenewmammothCunarders,bothinsizeandspeed.Nodetailsofherconstructionhaveasyetbeendecidedupon,anditisnotdeterminedwhethersheistobedrivenbyturbineorreciprocatingenginesMessrsHarlandmdWolft,itisunderstood,havebookedtheordeifortheconstructionofthevessel.MammothGermanLiner.Colomboharbourhasbeenconstructedattheexpense,andunderthedirectsupervision,oftheCeylonGovernment.Thefoundationstoneofthefamoussouth-westbreakwaterwaslaidbyKingEdwardwhen,asPnnceofWales,hevisitedIndiain1875.Thisbreakwater,whichisfourteenhundredyardslong,wascompletedin1885atacostof£700,000;butbeforeitwasfinisheddesignswerepreparedforafurtherex-tensionoftheworks,whichweretoincludetheconstructionofanorth-eastbreakwaterthreehundredandthirtyyardslong,andadetachedislandbreakwaterninehundredyardslong,situ-atedbetweenthetwoothers.Whiletheworkwasinprogressitwasdecidedtoconstructagravingdock,thecostofwhich,includingadditionswhencomplete,wouldamountto£348,700.Thedock,whichiseighty-fivefeetbroad,andhasadepthathighwaterofthirty-twofeet,will,whenfinishedattheendofthisyear,belargerthananyofthedocksatBombay,Singapore,orHong-kong,noneofwhichexceedsfivehundredfeet.ItwilltakethelargestshipafloatmtheNavy,notexcludingtheDreadnought.ItmayherebeinterestingtogiveafewfactsindicativeofthegrowingprosperityoftheislandunderCrownColonyrule.Asalientfactisthegrowthoftherevenue,nowamountingapproxi-matelyto£2,100,000,whichhasincreasedmorethanahundredpercent,duringthepastfifteenyearsbyregularlymaintainedleapsandbounds.Althoughextensivepublicworkshavebeenunder-takenbytheCeylonGovernment,including,besidestheharbourworksatColombo,thecon-structionoffivehundredandsixtymilesofStaterailways,thepublicdebtofthecolonydoesnotexceed£s000,000,andunderexistingarrange-mentsthiswillbeentirelyextinguishedintheyear1948Thedebtworksoutatabout£18sperheadofthepopulation,ascomparedwith£54usinAustralia,£6810s.111NewZealand,and£13us.inCanadaTheunexampledriseinrevenue,withtheconstantlyrecurringsurplusofreceiptsoverexpenditure,isdoubtlessduetothethriftysystemofadministrationoftheCeylonGovernment,whichbearsfavourablecom-parisonwiththespeculativepolicyoftheself-governingColonies,whoseGovernmentsarefinanci-allyindependentofColonialOfficecontrol.Colombo'sSplendidHarbour.ThefollowinglistofapplicationsforPatents,filedmNewZealandduringthemonthending15thOctober,hasbeenspeciallypreparedforProgress.21792—P.KlienRiga,Russia:Alummates,etc.,manufacture21793—J-M-Rauhoff,TinleyPark,US.A.Renderingcementorconcretewaterproof.21794—Merrell(SouleCompany),Syracuse,U.S.A.:Recoveringsolidsofliquids.21795—T.Southerland,Rangiora:Packinghoney.21796—G.Michalopoulos,Auckland:Stoveforheatingtailor'sirons.21797—J-R-Rusden,Perth,W.A.:Stampinghats,boats,etc.21798—C.F.Boneskete,Shannon,U.S.A.,andR.B.Rutherford,AurehaU.SA.Wirestretcherandsplicer.21799—G.R.Bonnard,London,Eng.,G.W.BeynonMortimer,Eng.,andGC.Mackillop,Stratford-on-Avon,Eng.:Pulverisingandcrushingapparatus.21800—G.Lee,MartinboroughCigaretteroller.21801—J.B.Poynter,Wellington.Firelighter.21802—J.Fenton,Auckland.Cock-box21803—T.B.Sutton,Rongotea,andE.Toms,PalmerstonNorth:Billiard-tableattach-ment.2180*1.—TheHydraulicHandMilkerCompany,Limited,Wellington:Milkingmachinery.(G.Hutchmson).21805—G.T.Girdler,Auckland:Explosive-engineandaircompressor.21806—C.Marriott,Bairnsdale,Vie.:Puncture-stopcompositionfortyres.21807—A.Just,F.Hanaman,andVereingteGluhlampenandElectricitats-Aktien-Gesell-schaft,Budapest,Hungary,andI.Salzmann,Vienna,Austria:Incandescingfilamentsforelectriclamps.21808—E.W.Ackland,Dunedin:Conduitsforelectriccablesandwires.21809—A.Smaill,jun.,Tomahawk:Teat-cupofmilkingmachine.21810—I.G.Macfarlane,Ngaruawahia:Spray-ingapparatus.21811—R.W.E.Maclvor,London,Eng.Treat-mentoforescontaininggold.21812—TheImperialFibresSyndicate,Limited,London,Eng.:Scutching,etc.,hemp.(T.BurrowsandW.H.Palmer).21813—A.Beeby,Chnstchurch:Washing-compound.21814—XMatthews,WellingtonInk,etc.,bottle.21815—C.G.Dickeson,AucklandBlackboardframe.21816—G.F.Wight,Auckland.Penorpencilattachment.218117—C.BandG.W.Plummer,Auckland:Fibre-dressingprocess.21818—W.Sim,UnderwoodMilkingmachine.21819—J.DSmithandJ.J.Scott,Dunedin•Railway-trackdoor.21820—A.A.Adams,T.Sears,andW.F.Fair,London,Eng.Dasherforchurn21821—A.Johnston,WellingtonDesk-lidsupport.21822—R.HannahandCo.,Limited,Wellington•Bootupper.(HChambers).21823—H.H.Reimers,AucklandSteamerfordairyingpurposes.21824—T.Vivian,AucklandEgg-preservmgprocess.21821;—S.Hanham,AucklandSelf-counter-sinkenngscrew.21826—Y.SAston,GisborneFlax-treatingsolution^.21827—T.J.Wathew,AucklandBathwater-heater.21828—Ozonair(Limited)London,Eng.•Ozon-isingatmosphericair(E.LJoseph)21829—H.P.G.Steedman,London,EngMatch-makingmachine.21830—H.P.G.Steedman,London,EngMatch.21831—J.J.Macky,AucklandConnectingtrolley-wheeltoelectricwire21832—W.MiddletonandH.N.G.Cobbe,Kal-goorhe,W.A•Grindingpan21833—UnitedShoeMachineryCompany,Boston,U.S.A..Skiving-machme.(F.L.AlleyandW.Pack)21834—J.A.Lmley,LondonEngFoodpre-servation(A.E.ShermanandJBLinley).21835—UnitedShoeMachineryCompany,Pater-son,U.S.A.Machineforinsertingfastenings.(T.Briggs).ApplicationsforPatents.21896—A.Batty,Auckland•Envelopeopener.21897—A.Ridd,Waipuku:Milkingmachine.21898—C.C.Woledge,Christchurch:Electricarclamp21899—W.E.Hughes,Wellington,andF.G.King,Redfern.21900—J.Gordon,London,Eng.•Applyingglassetc.tilestowalls21901—A.A.Stephenson,C.P.Kelly,andJ.B.Zander,MelbourneIncandescentlampandburner.21902—A.A.Stephenson,C.PKelly,andJ.B.Zander,Melbourne.Hydrocarbonvaporiserforlamps.21903—c.Goldman,Wellington.Combinationloungeandbed.21904—GTBooth,Christchurch•Flaxstripper.2190:5—JJohnson,InvercargillH.H.C.Nicholls,EdendaleScaffoldingbracket21906—F.A.Rich,Auckland,andS.B.Christy,Berkeley,USA.Electrodesforrecoveryofmetals21907—EW.Thurgar,Auckland:Pipe.21908—W.JBell,InahaLink.21909—A.Whitney,MelbourneTarget.21910—G.Gray,Dunedin.CoulterClamp21911—F.H.BurbushAucklandButtercooler.21912—J.Ramage,Balclutha.Milkstrainer.21913—E.W.GawneDunedin:Toothachecure.Fullparticularsandcopiesofthedrawingsandspecificationsinconnectionwiththeaboveapplica-tions,whichhavebeencompletedandaccepted,canbeobtainedfromBaldwin&Rayward,PatentAttorneys,Wellington,Auckland,Christchurch,Dunedin,&c.21836—C.Reeve,EketahunaExterminatingweedsbyelectricity.21837—A.Lyell,WellingtonNon-refillablebottle.21838—H.M.Keesing,AucklandSecuringcarpetsinposition.21839—C.F.Griffiths,AucklandVibratingapparatus.21840—WGRichardson,Auckland•Treat-mentofPhormnim*ci"ax.21841—W.G.Richardson,AucklandUtilisingwasteflaxforcattlefocd.21842—C.A.Nielsen,PortAhunn,andR.SAlward,WellingtonTrawlmg-net.21843—^v-J-BeU>Inaha.Horsecontroller.21844—J.Anderson,DunedinPasteuriserormilk-heater21845—J-Langford,WaihiAmalgamator.21846—F.Bower,NewPlymouthChair-backprotector.21847—W.Morton,DunedinNon-slippingshears,21848—HG.Wilhms,ABroad,andCC.Crolly,DunedinBrushorbrcommaking.21849—JH.HickmanandJ.Whitelaw,Welling-ton:Showcase.21850—JHHickmanandJ.Whitelaw,Welling-tonShowcase21851—T.Dawson,Maraekakaho:Chockforsteadyingoilenginesandvehicles,etc.21852—EWThurgarAucklandPincerforremovingrivetsfromjewellery,etc.,21853—J-SDouglas,DunedinObtaininggoldfromriverbeds.21854—T.S.James,LondonInternalcom-bustionengines.21855—J-H.HickmanandJWhitelaw,Welling-ton.Iron-sandseparator.21856—A.J.Edwards,Auckland•Trolleypolecontroller21857—DeBokleosky,Chaterinbourg,Russia:Centrifugalamalgamator.21858—P.McKay,G.Cather,A.Gerncke,andJ.Hogan,DayDawn,W.A.:DrillChuck.21859—W.WMackie,Ealing,Eng'Dynamoelectricmachineandelectricmotor.21860—N.C.J.Nightmgall,Melbourne,Vie.:Filterforwatertaps21861—J.KimberleyHorsham,Vie.•Draftinggatesforstocksheepandcattle21862—F.Jennings,Wellington•Ledger.21863—C.F.K.H.Foot,AshleyClinton-Gaslighter.21864—A.Woods,AucklandAddressholder.2x865—W.E.Murray,Edinburgh,Scotland•Steadyfoundations,forfloatingstaunchions.21866—CE.Bettany,NelsonFryingpancover.21867—r.CrawfordandH.Tattersall,AucklandHot-watersystem.21868—W.Aggers,AuckandEasychair21869—W.E.Clayley,Alexander,Auckland:21870—HJ.CorterandN.R.Dike,Muniyan,Vie.21871—T.FMacdonald,A.G.Smith,andA.E.OppenheimWellington:Cookeryutensil.21872—E.Y.Moller,Meenyan,Vic:Adjustingandlockingwindowsashes.2^73—WFDugms,Kew,Vie.:Roadcleanerorsweeper21874—TMBreck,KarameaGoldsaving.21875RForrest,Auckland•Suspendingsauce-pan,etc,lids21876F.Cotton,Hornsby,NSW.Removingsulphurarsenic,etc,fromores21877BFBoultAucklandDumbbell21878—J.MCraigie,DunedinBoot.21879JGrant,Leichhardt,NSW.Preventionoffiresbyspontaneouscombustioninbaledgoods21880CASchauer,WellingtonFumigatingapparatus21881HNorthWellingtonUpholsteringspringsandsupports2Ig82—JCook,Wellington•Trolleyhead21883—WE.HughesWellingtonJ.FSicely,andGCummings,MartonPreventingcombustionofbaledgoods21884wMNomeAucklandAcetylenegasgenerator21885—GCummings,MartonWoolPress.21886—W.BCurtisAuckland-Strippingandwashingflax21887—RMillarDunedinSprayingmachine21888—CK.CookDunedinTruss21889TWStoddart,BristolEngLiquiddistributorforsewage21890—CAKiddChnstchurchVehicletyre2,891AJohnstonWellingtonDesk-hdbracket21892—WEHughes,Wellington,JFSicely,andGCummings,MartonPreventingspontaneouscombustioninbaledgoods.21893JJandJBSalmon,Dunedin-Tyrecover.21894LHGilmer,ChnstchurchEnsuringcleannessmbootetcpolish0189c;BG.AHarknessStratfordPotatoplanter.Novemberi,1906,29



Banker.CustomerDrawingChequewithSpaceswhichFacilitateForgery—Messrs.Marshall,Day&Myers,theexecutorsofAnnMyers,openedanaccountwiththeColonialBankofAustralasia/Limited)inMelbourne,againstwhichchequesweredrawnsignedbythethreeexecutors.Myers,whoaloneresidedinMelbourne,dreweachcheque,sentitforsignaturefirsttoMarshall,thentoDay,andthenaddedhisownsignature.Hedrewfivecheques,threefor£10each,oneforandonefor£26s.4d.randwrotethemoutsoastoleaveaspacebetweenthelefthandmarginandthestatementoftheamountsinwordsandfiguresMessrs.MarshallandDaysignedthechequesinthatconditionThenMyersfilledinthevacantspacesoastoturnthethree£10chequesintochequesforeach,thechequeintoachequeforandthe£26s.4d.chequeintoachequefor6s.4dThechequessoalteredwerepresentedtoandpaidbytheBank,whichcouldnot,bytheexerciseofordinarycareandcaution,haveavoidedpayingthechequesasaltered.Ondiscoveryoftheforgeries,theBankdebitedtheexecutors'accountwiththeamountsofthechequesasaltered,con-tendingthatMessrs.Marshall&DaywereestoppedbytheirnegligencefromallegingthatthechequesasalteredwerenottheirchequesMessrsMarshall&DaysuedtheBanktorecoverthedifferencebetweensuchamountsandtheoriginalamountsofthecheques.HeldbytheJudicialCommitteeofthePrivyCouncil(affirmingthedecisionoftheHighCourtofAustralia)that,whateverthedutyofacustomertowardshisbankermaybewithreferencetothedrawingofcheques,themerefactthatthechequeisdrawnwithspacessuchthataforgercouldutilisethemforthepurposeofforgery,isnotbyitselfanyviolationofthatobligation,forpeoplearenotsupposedtocommitforgery,andtheprotectionagainstforgeryisnotthevigilanceofpartiesexcludingthepossibilityofcommittingforgery,butthelawoftheland.TheBankwasthereforeentitledtodebittheexecutors'accountswithonlytheoriginalamountsofthecheques.TheColonialBankofAustralasia{Limited)v.Marshall22TimesL.R.746.PromissoryNoteMaterialAlterationnotApparent.—ApromissorynotewasmademEng-landbyTheExhibitandTradingCompany(Limited)payabletotheorderofTheGodenchOrganCompany,andsentouttoCanadatoTheGodenchOrganCompany,whichhadbeenturnedintoalimitedcompany.Subsequentlytothemakingofthenotetheword"Limited"wasaddedafterthewords"TheGodenchOrganCompany'"onthefaceofthenote,anditwasendorsedbytheGodenchOrganCompany(Limited)totheBankofMontreal,whichsuedtheExhibitCompanyuponit.HeldbyPhilh-more,J.,thatbytheadditionoftheword"Limited"thenotehadbeenmateriallyaltered,thatthealterationwasnotapparent,that,therefore,thenotewassetupaccordingtoitsoriginaltenor,viz.•asifitwerepayabletotheGodenchOrganCompany,thattheendorsement,therefore,wasnotinorder,withoutprejudicetoafreshactiononaproperendorsement,andthattheBankcouldnotrecover.BankofMontrealv.ExhibitandTradingCompany(Limited).22Time*L.R.722.BreachesOutsideNewZealandofAwardoftheArbitrationCourtSeamenonNewZealandandForeignVessels.Jurisdiction.TheArbitrationCourtmadeanawardfortheWellingtonindustrialdistricttowhichtheUSSCo.,whichisincorporatedinandhasitsshipsregisteredmN.Z.,andtheHuddart-ParkerCo.,whichisincorporatedinandhasitsshipsregisteredinVictoria,wereparties,fixingminimumratesofwagestobepaidtomembersofTheWellingtonCooks'andStewards'Union,andtheNZSea-men'sUnion.Thefollowingquestionsweresub-mittedfortheconsiderationoftheCourtofAppealinacasestatedbythePresidentoftheArbitra-tionCourt.(1)CouldtheawardbeenforcedwithrespecctoanallegedbreachcommittedinAustralianports,oranyportoutsideofNewZealand?(2)Wasthebreachcommittedwhenthewatchwasorderedtobekeptortheholidaywithheld,orwhenthemenwerepaidwithoutovertimepaymentsbeingmade?(3)Towhatextentdoesanawardbecomethelawoftheship?HeldbythefullSupremeCouitthattheArbi-..Legal..ContributedbyH.F.YonHaast,M.A,LL.B.«RECENTDECISIONS.trationCourthasnojurisdictionoverforeignshippingcompanies,andthereforecannotenforceitsawardagainsttheHuddart-ParkerCo.,exceptinthecaseofmenengagedforavoyagebeginningandterminatinginNewZealand,butthatithasjurisdictionovertheU.S.S.Co.evenoutsideNewZealandandtherefore—(i)TheCourtcanenforceitsawardwithrespecttoabreachcommittedmanAustralianportoranyportoutsideNewZealand.(2)Thebreachisnotcommittedwhenthewatchisorderedtobekept,butwhenthecompanyfinallyfailstopayfortheservice,andcontinuesuntilthedutyisperformed.(3)TheawardbindstheshipownermNewZealandwithrespecttothewholeoftheroundvoyage,andl.isactsandomissionsduringthatvoyage.ReTheWellingtonCook<andStewards'Union.SupremeCourt,Octoberisth,1906InterferencewithTrade.TradeUnionInducingMastertoDismissServantandnottoEmployHimFurther.—Mr.Heggie,whowasemployedasashipwrightintheserviceoftheQueenslandGovernmentatoneofitsdocks,wascalleduponbytheBrisbaneShipwrights'ProvidentUniontojointheUnionandpaytheentrancefee.TheUnionanditsrepresentativesatitsdirectiontoldtheGovernmentthatifHeggiewerenotdismissedtheunionshipwrightsemployedatthedockwouldbecalledout,andaslongasHeggie'semploymentcontinuedwouldnotbeallowedtoresumework.TheGovernmentdismissedHeggie,whosuedtheUnionanditsrepresentativesfordamages.Thejuryawardedhim£100damages,findingthattheofficeroftheGovernmentwasinducedandcoercedbythesestatementstodismissHeggie,andthattheUnionanditsrepresentativeshadcombinedandconspiredtogethertoprocurehisdismissalwiththeintentionofinjuringhimanddeprivinghimoftheoppor-tunityofearninghislivelihoodasashipwright,untilheshouldbecomeamemberoftheUnionHeldbytheHighCourtofAustralasiathatthesefactsdisclosedanactionablewrongandHeggiewasentitledtorecoverQuinnv.LeathernappliedandTaffValeRailwayCovAmalgamatedSocietyofRailwayServantsfollowedandtheruleslaiddownapplicabletosuchactions.TheBrisbaneShipwrights'ProvidentUnionv.Heggie.3CommonwealthL.R.686.Bankruptcy.PaymentmadetoTrusteeofDeedofAssignmentforBenefitofCreditors.—Watson,abuilder,onsthJune,1903,executedadeedofassignmentwherebyheassignedallhispropertytoMr.Affordastrusteeforthebenefitofhiscreditors.Mrs.Petne,whoowedWatsonpaidthisamounttoAfford0112thJuneWatsonwasadjudicatedbankrupton20thAugust.Affordhadreceivedaboutinrespectofthebankrupt'sestateandpaidawayvarioussumsunderthedeedandontherequestoftheOfficialReceivertrusteeinWatson'sbankruptcypaidthereceiver£100.TheOfficialReceiverthensuedMrsPetneforthewhichsheowedWatson.HeldbytheCourtofAppealthattheOfficialReceiver,byacceptingthebadnotelectedtotreatthedeedasvalidandthetrusteeunderitashisagenttocollectthedebtsduetothebankrupt'sestate,thatasMrsPetnehadpaidthewithfullknowledgethatthedeedwasanactofbankruptcy,andthat,asWatsonwasmadebankruptwithinthreemonthsoftheactofbankruptcy,thedeedwasvoid,herpaymentwasnotprotectedand,asshewasunabletoshowthatanypartofthe£21wasincluded111the£100receivedbytheOfficialReceiver,shemustpaythisamountagainDairsvPetne.22TimesLR77T.UsingHouseforReceivingDepositswithaViewtoBetting.RecoveryofMoneyDepositedtoMakeBets—MrMortimer,byarrangementwiththeowneroroccupierofNo<fiLoingtonstreet,Londonuseditinconnectionwithhisbusinessasaturfcommissionagent,callingforandreceivinghiscorrespondencethere.MrVogtwhowasasportwitha"system,"remittedtoMortimer'sBank£100oddforthepurposeofmakingbetsonhisbehalfInduecourseVogts'moneydisappearedmthelossesresultingfromhissystem,buthebethoughthimselfofanicesharpquilletofthelawwhichwouldenablehimbothtohavehiscakeandeatitAc-cordinglyhesuedMortimerforthedepositonthegroundthatbythesectionoftheEnglishBettingActcorrespondingwithsection1;of"TheGamingandLotteriesAct,1881"(NZ)anymoneyreceivedbytheowneroroccupierofabettinghouse,orbyanyoneusingitforbettingasadepositonanybet,shallbedeemedtohavebeenreceivedtotheuseofthepersonfromwhomitwasreceived,andmayberecoveredaccordinglyHeldbyJoyce,J.thatthissectionoftheBettingActappliednotonlytotheowneroroccupierofthepremisesbuttoanyoneusingthen1andthatVogtalthoughliehadhadagood"runforhismoney"wasentitledtogethismoneybackagainVogtv.Mortimer.22TimesL.R.763November1,1906.PROGRESS.30EAST&EAST,Auctioneers,RealEstate,Sharebrokers,WELLINGTON&GHRISTCHURCH.InvestorsDESIRINGtoknowoftheBestandSafestInvestments,eitherinCity,SuburbanorCountryRealEstate,orintheShareMarket,shouldgetintouchwith2222EAST&EAST.222Doyouwishtomakegoodmoneybyinvestinginaproposi-tionwhichwenowhavebeforeus,andtowhichweattachourguarantee?ft2222H^WemakeabusinessoffindingProfitableInvestmentsforMoneySavers,in-vestmentswhichwethoroughlyinvestigatebeforewerecommend.WRITEUSNOW!ANDWEWILLTELLYOUALLABOUTIT.



Americanexportsoflocomotivesduring1904wereverynearlyequaltothoseoftheUnitedKingdom,saysatradereportjustissued.British'enginesstillholdtheirownlargelyinIndia,SouthAfrica,Australasia,andArgentinaThecapitalwhichbuiltthelinesinthesecountriesandwhichinmostcasesstillcontrolsthem,isBritish"and,ofcourse,intenselyinterestedinBritishrollingstock."Ontheotherhand,AmericanlocomotivesarelargelyexportedtoCanada.BritishEnginesFirst.PROGRESS.Novemberi,1906.31'THEchancesnowofferingputapremiumonthrift.Neverweremoreopeningsforasafe,legitimate10%.Butyouhaven'tstudiedGoldCost,Patents,RealEstate,andyou'retooshrewdtobackdarkhorses.Youwantapropositionputbeforeyoumplain,squaretermsThenyoucanrelyonyourcommonsenseExactly.Itwastomeetyourcasewestartedbroking.Wehavebuiltupasound,steadybusinessonSatisfiedClients.JustthiswayweaimtoincreaseitSENDUSALINE.\\JANTEDPartner,withcapital,forBranch**Business(Engineering).Previousexperiencenotessential.Interestandsalaryguaranteed."Guarantor,"c/oProgress,Wellington.\A7ANTEDaYouth,accustomedtomaking*ArchitecturalTracings,statesalaryre-quiredApplyJ.W.Wngley,ArchitectRotorua.APREMIUMONTHRIFT.&C,WANTEDANDFORSALE.ENGINES,MACHINERY,APPLIANCES,THOMASANDREWS,PLAINANDORNAMENTALPlastererandArchitecturalModeller.ImporterofEveryDescriptionofPlasterers'Materials.FibrousCeilingsandCornicesaSpeciality.PLASTERANDCEMENTYARD:154OXFORDTERRACEANDGLOUCESTERSTREET,CHRISTCHURCH.telephone1061PlansdvEstimatesFurnishedAshton&White,BuildersandContractors.JoineryWorks188MadrasStreet,Christchurch.Estimatesgivenonshortestnotice.Townandcountryworkundertaken.A.Menzies,Plasterer.(PlainandOrnamental)202MoorhouseAvenue.Christchurch.N.Z.RETAILERS'PROTECTIONASSOCIATION.TradeEnquiryAgentsTradeAssigneesTradeDebtCollectorsHeadOffices—GloucesterChambers,CHRISTCHURCH.AGENTSEVERYWHERE.TELEPHONE1046.A.H.WEBB,Builderfc»Contrador,CHRISTCHURCH.MACHINEJOINERYWORKS:CornerofMONTREALANDBROUGHAMSTREETS,SYDENHAM.EstimatesfurnishedforallclassesofBuild-Vmgs,&c,TownorCountry.Hughes&Hansford,BuildersandContractors.WinchesterStreet,NorthLmwood,Christchurch."PICTUREFRAMINGexecutedmallthealatestandmostup-to-datestyles;AntiqueBrownStainedMouldingaspeciality.Writeforourillustratedcatalogue.R.&E.Tmgey&Co.,Ltd.,Wellington."DEXETTETRI-CARFORSALE,Low-tvPrice.5h.p,watercooled,DeDionpatternengine;twospeeds,handsomelyupholstered,seattwo,climbanyhills.HerbertH.Smith,FanshSt.,Wellington.WALTERGEE&COMPANY—ManufacturersofSelf-coilingRevolvingShuttersandVene-tianandHollandBlindsofeverydescription.Factory•QumStoffDixonSt,Wellington.J.H.G.ROWLEY,F.N.Z.A.A.Accountant,Auditor,andCompanySecretary,COMMERCIALCHAMBERS,3HunttrSt.,WELLINGTON.PublicAuditorunderTheFriendlySocieties',andIndustrial&ProvidentSocieties'Acts.S.C.Stubberfield,DiamondMounter,GoldandSilversmith,Moller'sBuildings.WorcesterStreet,Christchurch.WANTEDKNOWN—AIIClassesofElectro-PlatingandEngravingexecutedatChas.H.Williams&Sons,85WillisstreetWellington.Wearenotexperimenters,buthavebeenestablishedover30years.WriteforPriceList.J.S.SCHWARTZ&CO.,Brokers,176HerefordStreet..CHRISTCHURCH.ThelankofNewZealanditn»xtdoor.TOLET—OFFICESinsuites,centralposition,LambtonQuay,withstrongrooms,welllighted,electricelevator,moderaterentalApplyTheWellingtonBuilding&InvestmentCompany,Limited.WANTED—Everyonetoknowthattheycanhavetheiroldelectroplatewaremadeequaltonew;Bedsteadsrelacquered,Fenders,Lamps,Screens,etc,antiquecoppered;BicycleandCoach-builder'swork,NickelorBrassPlated,Electro-platingofalldescriptionsexecutedattheSterlingElectro-PlatingCo.,34LowerCubastreet,Well-ington.PURCHASERSofrealestate,eitherhouses,asectionsorfarms,shouldapplytoH.ErnestLeighton,9FeatherstonSt.,orHutt,whohasthefinestselectiononthemarket.MOTORCARS.THEGARAGE,81MannersSt.MotorCarsforSale-BeestonHumber,6\hp£22;terms;newCovertchainless,anytrial,;WintonTouringCar,4seat£175Carscleanedandstibledfrom2/6perweek.Nicholls,TheGarage81MannersSt,Wellington.DrivingisdoublyenjoyablewhenthevehicleisfittedwifhDunlopKellyRubberTyresNONOISE.NORATTLINGANDNOREPMRBILLSSendlot111..<r.ledPriceLI.IThcDiniOPTYKtCofAUSNMELIOUKNCtVDNCVADELAIDEPEITHIHISIANEANDCHIISTCHUICHNZGARDINER'SPATENTADJUSTABLECHILD'SSEATFORBICYCLES.CanbefixedtoanddetachedfromanyBicycleinafewmoments.SAFETY,COMFORT,CONVENIENCE.Price7/-Posted7/9.H.J.GARDINER,Bicycit...'Manufacture,186DurhamStreet,Christchurch.



Novemberi,1906.PROGRESS.32EstimatesFurnishedonApplication.Telephone285.P.O.Box646.f~*LOBEandotherLeadingMakesofGasEnginesandSuctionvJTProducerPlants.WeareAgentsforseveralFirst-classMakersofMachineryandMachineToolsforWoodworkers,Engineers,Brickmakers,Tinsmiths,PlumbersandotherTrades,Gas,SteamandOilEngines,DynamosandMotors,HydraulicandPneumaticMachines,etc.,etc.WecarryStocksofBuilders'andPlumbers'Hardware,andSuppliesofallkindsatLowestPrices.Enquiriessolicited.WILSON&EDWARDS,IMPORTERSANDINDENTORSOfEveryDescriptionofHardwareandMachinery,FARISHSTREET--\u25a0\u25a0WELLINGTON....OilEi\gii\e&...MANUFACTUREDBYANDERSONSLIMITED.WithProf.Scott'sPatentCarburetterandGovernor.Stationary,MarineandPortable.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.FULLPARTICULARSOBTAINABLEFROM:R.P.M.MANNING,151CashelStreet,CHRISTCHURCH.Telephone76.P.O.Box657.R.P.M.MANNING,(LateEngineeringStaff,ColonialSugarRefiningCo.,Ltd.,Sydney)ConsultingEngineerandContractor.PLANSpreparedandestimatesfurnishedforthesupplyanderectionofMachineryandPlantforallpurposes.Representing:LancashireSteamMotorCo.:SteamandPetrolWagons,&c.SchumacherMillFurnishingWorks:Flour-millmgMachinery.Davey,Paxman&Co,Ltd.:SuctionGasPlants,OilandSteamEnginesandBoilers.HowardBrosLiverpool:"Dey"TimeRegisters.EmpireLightingCo.:PetroleumIncandescentLighting.':Engineers!;|;;oureasnNGswinsatisfyyou.:;4*BecausetheyareClean,True,andeasytoTurn."***WeareNotedfortheExcellentQualityofourCastings.J|WHYNOTGIVEUSATRIAL?**::R.Buchanan&Sons,::<[IRON&BRASSFOUNDERS,<'+St.AsaphStreet,(Shristchurch.Y.\u2666i>JA.A.-A.M..A.-A.A..A..A..A.A.M.M.*.M.*.A.A.A.A.A.A.A.A.AAa1iFITTINGSOURSPECIALITY!wwf™*JSHOPFITTINGS!WAREHOUSEFITTINGS!\X/EhavefittedtheWellingtonshopsofMessrs.Chnsteson,*C.Smith,LindsayLtd.,C.E.Adams,Seaton,Wickens&Son,DiamondConfectionery,D.S.Patrick,andmanyothers.Inspectionofourworkinvited.EstimatesFurnished.Telephone891.LOW&PEARCE,BuildersandShop-fittingExperts,7aHOPPERSTREET,WELLINGTON.aIJURITIGr*niTATWT^VOfMaterialareEssentialWEaimatthisinourManufactures,andyoumayfinditinthegoodswemake,viz.:—Engmttrs'andPlumbtrs'BrassworkBrtwtrs'andCrtameryVatsCopperCylindersandWashingBoilersSamuelDanks&*Son,BrassfoundersandCoppersmiths,10BrandonStreet,'Wellington.ANDREWS&BEAVEN,Ltd.CANTERBURY../>|_•--imachineworksConfinetheirattentiontoafewlinesofMachinesinorderthattheyshallbeMostPerfect,Up-to-DateandReliable.COCHAFFCUTTERS,allsizesforallpurposes.zISEEDCLEANERS,forallseeds,forMerchants-JandFarmers.OSIGRAINCRUSHERSandGRINDERS.POTATODIGGERS.§KEROSENEOILENGINES.Fullparticularspostedtothosewhorequireinformationaboutanyofthesemachines.NEWZEfILANbPORTLANDQEfIENTC2.HighestGradePortlandCement,>£\liTJEAIA^\.andHydraulicLimeX»J^SuppliedtoPublicWorksDept.,/Cô^ElectricTramways,WaihiGoldi*\u25a0»•\Mine,HarbourBoard,Ferro-Con-f<<SBBwaffSßxm^\creteCo.,&c,&c.IQgESESoBZ|SendforTestimonials.Y^k/?!Askfor"Crown"Brand.\^JpX^^fAucklandOffice—\lRwu.&RP&S)'f^x76VICTORIAARCADE.\5/rw*-%tf\XTELEPHONE882.WellingtonAgents—H.R.Coofce,IMessrs.Riley&Holmes.Manager.



Novemberr,1906PROGRESS.33Diagrams,&c,fromSoltWholesaleDistributor:HERBERTH.SMITH..farishstreet,Wellington.ForSalebyallCycleandMotoragentsinNewZealand.Whythe"MOTOSACOCHE"hasrevolutionisedMotorCycling:1.Itsentireabsenceofvibration.2.TotalweightofMotorCycleonly6olbs.3Almostentireabsenceofnoise.4Absoluteefficiencyonhillsorflat.5Simplicityofmechanismandeaseofcontrol."LaMotosacoche"TheMarvellousMotorAttachmentforBicycles.vsfeV'M"WRITETOTHESOLENEWZEALANDAGENTJAMESW.JACK,BANKCHAMBERS...WELLINGTON.EVERYBusinessHouseshouldcommunicatewithmeforparticularsaboutthismar-vellousmachine.ItisTIMESAVING,LABOURSAVING,ANDERRORSAVINGinoperation.Aswingofthefootprints5lmesofmatter,of24spaceseach,onSheetsorEnvelopes—largeorsmall—thickorthm—roughorsmooth—fiatorfolded.Saveyourskilledlabourforvaluableandimportantworkbyconcentratingyourofficeaddressing.Usethelargest,cleanest,mostregularandlegibleimpressionofthisrapid-prmtingpress.2,000ADDRESSESANHOUR."ELLIOTT"AddressingMachine.mGOLDENEAGLES™TOBACCO.GasandOilEngines,mandSuctionProducers.m«^AManufacturedbythea^L^L^L^JLwB^^L^LVt^L^L^LlLV^L^Lw^L^L^BL^lL^^DudbridgeIronWorks,Ltd.,figymSTROUD,ENGLAND.WtHK^K^^B^KS^^^^^^Ul^^K^^^^WEhavebeenappointedSoleNewZealandAgentsfortheDudbridgeEngines.TherearepositivelynobetterEnginesbuilt§^L^LbIi^L^L^L^L)S^Hb^L^LVS3^^^^ILh^L^L^L^L^L^L^LV[^B^^LBL^L^L^LVS^V.^L^L^L^LwinEngland.GasEnginesfrom2|-to165b.hp.Sue-tionGasProducers,allsizes.Unexcelledforsimplicityindesign,L^^^^HHL^L^L^L^L^L^L^LbL^ElKs^^L^L^L^L^L^LWb^L^L^L^L^iVLlL^L^L^L^L^L^L^L^L^L^L^L^L^E^'^^^economyinworking,andhigh-classwork-manship.Pricescomparefavourablywithb^^^^^B'*''!^99^L^L^L^L^L^L^^BSh^L^L^L^L^L^L^L^L^L^L^L^L^L^L^L^L^L^L^nbiM^>otherhigh-ciassmakes.'^^,/<nl|F/i>'~',^Bfe?J^^aMßL^L^L^L^L^L^^B^L^L^L^L^L^L^L^L^L^L^L^L^L^L^L^L^L^BtB«'Getourcataloguesbeforedecidingwhichjll^''V^L^LHL^L^L^LVLhL^HbB^L^L^L^L^L^L^L^L^L^B^L^L^L^L^L^L^L^L^L^L^H^maketobuy..t.";'11l|^^'^aKiZHi^^^^^^^^^^Bß^9lfl^fl^^^^|^^^^^^^^^^^^^^^^^^^^B.&'DUOBRIDGEOIL(KEROSENE)ENGINES:—MHWBPPffWWiI*SUWi^L^L^L^L^L^L^L^BStationary,1^to65b.hp.;Portable,4J-to-4^'j\NßsssEa^^^a^^^^H|^^|^^^SH^^^^B^^^^^^^^^^^^^^HJ^J>'22b.h.p.Rightinthehighestclass..''.':^^^^^^SB^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^tlKK^M^^^^'CataloguesfortheAsking.'^^'^^ml^^^^^^^K^^^^^S/^^^^^^^^^^^^^^^^^^^^^^^^^^^^K^K^^'t^^^SBooth,Macdonald&Co.Ltd./;:^^^^^^BJBP^^^^^^^K^S^CHRISTCHURCH.imP̂*'%^THEEMPORIUMFORBATHSInCastIron,Porcelain,Enamelled,MetallicEnamelled,RolledEdgedandFlangedPlateZinc,andinGalvanisedSheetIron.bathroomaccessories.-J^mmV^i^^^ij~'r*m®^i.ffWestockthe~j""'"'"mGasPendants,\MJBVfiyitf3f*3arei^E5mni«cl«c$'an3*arctelbrhonbiw.TAYLOR&OAKLEY,WORKS:SHOWROOMSANDWAREHOUSE:234TUAMSTREET.103*105COLOMBOSTREET,CHRISTCHURCH.



Novemberi,1906.PROGRESS.34MiracleConcreteBuildingBlocks.DoubleStaggeredAirSpace.Frost-proof,Moist-ure-proof.Investmentssmall,profitslarge.BlockandBrickMachines,SewerPipeMoulds,etc.Everythingintheconcreteline.Manu-facturedbytheMiraclePressedStoneCo.,U.S.A.C.A.HAMUN&CO.,Auckland,andChrlstchurchExhibition.SOLEAGENTS.THEGREATNEWINDUSTRY.H,A.FLATMAN,LOCKSMITH,GUNSMITHANDGENERALMACHINIST.OfficeLocks,KeysandBellsreceiveimmediateattention.Safes,Guns,Locks,LawnMowersandType-writersattendedto.H.A.FLATMAN,102OxfordTerrace--CHRISTCHURCH.(NEXTTURNBULLANDJONES.)NEWZEALANDTECHNICALBOOKDEPOT.Rea,"HowtoEstimate,"fulldetailsforbuilders........9/6Millar,"Plastering,PlainandDecorative..22/-Leanmgs,"BuildingSpecifications"..21/-Thompson,"DynamoandElectricMachinery"(alternatingcurrent)....34/—Foster,"ElectricalEngineer'sPocketBook"25/-Turner&Hobart,"InsulationofElectricMachines"......12/-Solomon,"ElectricMeters"....18/6Dawson,"ElectricTractionPocketBook"20/-SendforCatalogue.WHITAKERBROS.183LAMBTONQUAY---WELLINGTON.(Branch:GREYMOUTH.)PaintingPaperhanging...SignWritingandGlassEmbossing.B.ButtonCansatisfyyourwantsintheabovelines.HeemploysastaffofworkmenskilledmallbranchesoftheTrade.PAPERHANGINGWAREHOUSE:210GASHELSTREET,CHRISTCHURCH.'NORMANHEATH&CO.,HunterStreetd»*AWELLINGTON.STRAKERSTEAMWAGONAssuppliedtotheAucklandandWellingtonCityCouncils,RangitikeiCountyCouncil,Messrs.Ross&Glendming,Duncan,J.J.K.Powell,AllanMaquire,&c,TheSepticTankCo.,Ltd.(Cameron,Commin*Martin.^^WESTMINSTER,LONDON.Patent)___BliM_-=a^__PlanspreparedforTowns,Hospitals,Schools,|^^^^^^^^H|PrivateResidences,Etc.Self-containedSepticTanksstockedinWellington.NewZealandRepresentatives:j^B^^^^^Rbjj^^^^^^lNORMANHEATH&CO.,-iH^^K'^l^^HHunterStreet,WELLINGTON.rH^^^^^B^^B^HCanterburyAgents.fW^^KB^^^^^KB/^^K^^^m\HILSON&CATTO,Mf^^^^^^^m114ManchesterStreet,CHRISTCHURCH.|l^^^^^^^Hg^^|^^HOtagoAgents:,KEITHRAMSAY,vIS^^^^^^Bp!,19VogelStreet,DUNEDIN.k^^J^LZ^^s^—SS^^^^^'\u25a0\u25a0I^^^^HnllHiHEstablishedE.Wheeler&SonPhotographers.ThePhotographingofBuild-ings(exteriorsandinteriors),&c,andMachineryinallitsBrancheswemakeaSpecialStudyof.51(CathedralSquare,CHRISTCHURCH.Telephonll67T^^J^ffi^^^XPoBox333Co^MANCHEisrEß^^#!^'^WorcesterSr>iCHRI6TVchURCM



PROGRESS.Novemberi,1906.35JHE"ANDERSON"ANTI-VIBRATIONIncandescentGasBurner.PatentedinallCountries.af^THECHEAPESTANDMOSTSCIENTIFICALLYDESIGNEDANTI-VIBRATIONJmßmBURNERONTHEMARKET.|&BMAif"-1PROLONGSTHELIFEOFMANTLESFROMBTO15TIMESTHEIRpiVf^MßPRESENTDURABILITY.IIlIH9-+S><^X-BritishManufacturedGoods.i'/V^St*-Ikf~QSfflDoesNotObstructtheDownwardFreepromRoaring.JyPssi^p^gs^•^IGHT-MantleRodSecureivYHeldFastor,l^^^vPatentAnti-VibratorandBurnerInstantlyReleasedifBroken.aA^Snl^UyCombinedSteatiteRingFittedtoEveryvvllmlli^KABurnerEasilyandInstantlyBurnerHead.OhHJPDetachedfromNipple.FvprvBttrmppT7tttpf>wttwajtr^empifm\OrdinaryAnti-Vibration-„̂XTT-,-t^VERYBURNERFITTEDWITHABurner.DOESNOTLIGHTBACK.STANDARDISEDBRASSNIPPLE.V0ForStreetLighting,RailwayStations,Factories,Warehouses,\J)Churches,LicensedHouses,Shops,andHouseholdUse.CompleteAnti-VibrationBurner.VSCOTTSNELLf\yflij|HIGHPRESSUREJLyS^n\{ia/\THISLamphasbeenscientificallytestedmLondon,Paris,a%/iffiKjak\u25a0BerlinNewYork,Chicago,St.Louis,Boston,andvariousmfl\'otherBritishandForeigntowns.AlltestsshowMaximumMj^HMikXB^^HIthasbeenappliedtoDocks—over200installedinonemHUB11\ffj^^HDock.Ithasbeenappliedtostreetstoonumeroustospecify.mf^^nlll\fl|'f^^^Sl^^^.-^tyPlealinstallationmaybeseeninWhitehallandParliamentmK^Huj]\JlmM^mm^m^H^mWm)StreetWestminster,savingover£100ayearincost,andMI^^^Wr%rj^Bjjj^^^^^^H^FgivingseventimestheamountoflightofpreviousqB9|%l{hasbeenaPPhedtovariousHalls,Hotels,Shops,/\f^^SjmmwSSßS^^^S^M^sS^M^M^Ml.RailvrayStations,andvariousotherestablishments.\u25a0mCOMPAREDWITHCOMPRESSINGSYSTEMS%M\MMMU/rExpenseofSpecialService.IncreasedLeakageLosses.I""̂iSPI^H%W\lIJMmExpenditureforPower.CostofupkeepofCompress-%MXHiMMAl/flinin9P^nt.DependenceofwholeserviceonworkingofW$'$&mEBI71ItJ&MMMWUIUPowerActuatedPumps,andvariousminordrawbacks.181',miWJBM{%MlIMMAstreetmaybetransformedinasingledaybyinstallingsßfi1flk-fflli/%V|\1MMScottSnellLamps,withoutdisturbingstreetsurfacet^'^fmkr%MlfiIMMFreeofCost,bymeansofWasteHeat,thisLampwH,Sl|,SI|9%^H'*'providesitselfwithcompressedairatnearly2lb.persquare'-ft*JmwmSMCOMPOSITEBODYLAMPS.wBSpecification—TheseLampsareconstructedwithdetachable|Lwi'mBSSSmWreservoirsandcylinders,makmganypartreplaceableinafewl^j3HEffi(minutes.Adjustmentismuchsimplified.Workingparts(j%llnflfc«operateonknifeedges.WeightconsiderablyreducedWorkingrtTypeofDoubleRiirnfwTamppartSmayberemovedandreplacedbysparesection,andanViypkofdoubleBurnerLamp.examinationorre-adjustmentmadeatleisure.TypeofSuspensionCircularConsumes28ft.'perhour.Guaranteedgasconsumption,15ftperhour.Lamp^Over-aU^dght.^.SSSSiSSSiriDD.ANDERSON&»CO.,Ltd.,L^isKtitisEngineersandContractors,Telegrams:"DACOLIGHT,LONDON."*73F&rrmgdOllRoad,LONDON,8.0.



PROGRESS.Novemberi,190636HARTMANNSANTI-CORROSIVEPAINT"REDHAND"BRAND.AHigh-class,Elastic,EnamelPaintDoesnotcrackorpeeloff,hasgreatcoveringpower,anditslastingqualitieswilloutliveseveralcoatsofordinarypaint.Highlyrecommendedforitsprotectivequalitiestobuildings,ironwork,outsideandinsidework,andforallpurposeswhereafirst-classpaintisrequired.LACVELVAiHigh-classJapanEnamelPaint,ofexceptionalshm.^—^quality,fordecorativework.Possessesdurabilityoffinish.CanbetonedtosuitanycolourHARTMANN'SANTIFOULINGCOMPOSITION.Forships-bottomsa^^H^^M^Hß^Hß^i^H^HH^HiAssuppliedtoH.M.Warships,andtheprincipalshippingcompaniesoftheworld.agents:FRANKGRAHAM&SON,200HerefordStreetCHRISTCHURCH."PETTER"OILENGINE.TheSimplest,Safest,andMostEconomicalOilEngineforDriving,ElectricLighting,Sawing,Farm,BnckmakmgandDairyMachinery,Pumps,etc.PortableOilEngines,CombinedEnginesandPumps,etc.L.C.KNIGHT&CO.,ElectricalEngineers,CHRISTCHURCH.E.W.MILLS&6©.LIMITED,MACHINERYMERCHANTS,WELLINGTON.LARGESTOCKSCARRIEDANDINDENTSEXECUTED.Grice'sGasEngines,PetterOil,Engines,AtiasSteamEngines,Robey'sPortableEngines,SuctionGasProducers,PlaningandMouldingMachines.WOOD-WORKINGMACHINERYOFEVERYDESCRIPTIONBandSawMachines,SashPulleyMortisers,Lathesallkinds,coachbuilders'wood-workingmachinery.Wood-workingMachinerybyHaigh&Co.,Kirchner&Co.,AmericanWood-workingMachineryCo.Wood&SteelSplitPulleys,Bearings,Shaftings,Belting,T.&W.Smith'scelebratedFlexibleSteelWireRopes,specialforLogHauling,Winch,CraneandShipWork.InspectionInvited.E.W.MILLS&cc.,Ltd.,WELLINGTON.xrxvmm*mm**m**mwmmmmmmTheBusyLawyerandSAVES50%TheBusinessGraptiophoneisofthegreatestvaluetotheLawyer—especiallymthepreparationofbriefs,whenmakingnotesandexcerptsfromhiscasesashefindsthem.TheGraphophoneisalwaysathiselbow,readytotakedictation,whilethetypistisneverwaitingbutalwaysproductivelyemployed.TherapidincreaseinthenumberofBusinessGraphophonesamongthebusinessandprofessionalhousesthroughoutthecountryshowthrthoroughappreciationofthisvaluables\stemIfyouareabusymananddesireaperfectsystemofdictation,wnteforournewbooklet,whichwewillmailyoufreeonreceiptofthefilied-outcouponbelow.COLUMBIAPHONOGRAPHCO..Genl.255ClarenceSt.,s>dney,NswLjriolT.,ltin,M,chnrMinufirturrr*iniKrUor'dCreatorsoflh<-TalliintM.chinrlndu<lrvOwnrr.nlihrFunrl.tncnulPilcnisGranrlt'mcPins1900DoiibVCrandPrizeSiLou.s1904THEONLYAWARDFORBLSINESSTALKINGMACHINESATSTLOUIS1004\u25a0^\u25a0\u25a0^\u25a0\u25a0\u25a0\u25a0^\u25a0\u25a0HCUTOUTTHISCOUPONMHHHHHHMI^MK.inulymailmeIKLLcompM"iniormatjonconcerningihfBu^inrs^GraphophoneNAME-AODRLSS----


	Title
	Article
	Section
	Section
	Business Notices.
	Progress  With which is Incorporated  The Scientific New Zealander.
	EDITORIAL COMMENT.

	New Zealand International Exhibition, 1906.
	"PROGRESS" PRIZE ESSAYS.

	Our Industries: No. 9. A. & T. BURT, Ltd.
	Interior Views, A. & T.  Burt's Foundry, Dunedin.
	Mirror Serves as Lighthouse.
	NOTICE TO ADVERTISERS.
	FERRO=CONCRETE WORK IN NEW ZEALAND.
	Great Britain's Wealth.  £1,548,183,918 FOR THE EXCHEQUER IN FIFTEEN YEARS.
	The Best Form of Windmill.
	The Handcross Disaster.
	Inventions.
	Falvey's Steam Turbine.
	Road Motor Vehicles.
	Marine Gas Engines.
	Teaching Pronunciation by Machinery.
	Vehicle Springs.
	An Aerial Bicycle.
	Submarine Signalling.
	New Motor Speed Sign.
	To Cool Refrigerator Cars with Liquid Air.

	HYDRO=ELECTRIC DEVELOPMENT.
	INTERNAL COMBUSTION ENGINES.
	Reinforced Concrete.
	The....  ...Motor.
	24-30 H.P. "Brown" Car.
	30 H.P. Cadillac.
	Some Notes on Force and Power.
	Useful Hints.
	The Motor Omnibus on Trial.  GROWING POPULARITY IN SPITE OF FAULTS.  360,000 PEOPLE CARRIED DAILY IN LONDON.
	A Comfortable Solid Tyre.
	Motor 'Buses v. Tramcars.
	A Bid for French Trade.
	A Surfeit of Cups and Trophies.
	Do You Want a Motor Car?
	A Comparison of the New and Old.
	Star Pictures.
	Longest Span in the World.  A REMARKABLE BRIDGE

	North Island Main Trunk Line.  A NATIONAL UNDERTAKING.  By Our Special Commissioner
	PART II.

	THE NEW CUNARDERS.
	GAS ENGINES FOR SHIP PROPULSION.
	The King and an Inventor.  DISCOVERER OF MAUVE RECEIVES A KNIGHTHOOD.
	Architecture and Building.  The Architectural Editor will be glad to receive suggestions or matter from those interested in this section. Address : Architectural Editor, Progress, Progress Buildings, Cuba Street, Wellington.
	PROVINCIAL NOTES.
	The Farmers' Saleyards Co.'s New Building.
	Earthquake-proof Buildings.
	Building Boom in America.
	The New Tyne Bridge.

	... Correspondence ...
	Our Railways.
	Union Co.'s Fleet.
	The Whaler Chance.
	High-speed v. Low-speed Engines.

	New Colonial Industry.
	Applications for Patents.
	Colombo's Splendid Harbour.
	Mammoth German Liner.
	..Legal..
	RECENT DECISIONS.
	British Engines First.

	Section
	Advertisements
	Adv. 1 Page 2
	Adv. 2 Page 2
	Adv. 3 Page 2
	Adv. 4 Page 2
	Adv. 5 Page 2
	Adv. 6 Page 2
	Adv. 7 Page 2
	Adv. 8 Page 2
	Adv. 1 Page 3
	Adv. 2 Page 3
	Adv. 3 Page 3
	Adv. 4 Page 3
	Adv. 5 Page 3
	Adv. 6 Page 3
	Adv. 7 Page 3
	Adv. 8 Page 3
	Adv. 9 Page 4
	Adv. 10 Page 4
	Adv. 11 Page 4
	Adv. 12 Page 4
	Adv. 13 Page 4
	Adv. 14 Page 4
	Adv. 15 Page 4
	Adv. 16 Page 5
	Adv. 17 Page 5
	Adv. 18 Page 5
	Adv. 19 Page 5
	Adv. 20 Page 5
	Adv. 21 Page 5
	Adv. 22 Page 5
	Adv. 23 Page 5
	Adv. 24 Page 5
	Adv. 25 Page 5
	Adv. 26 Page 5
	Adv. 27 Page 5
	Adv. 28 Page 6
	Adv. 29 Page 6
	Adv. 30 Page 6
	Adv. 31 Page 6
	Adv. 32 Page 6
	Adv. 33 Page 6
	Adv. 34 Page 6
	Adv. 35 Page 6
	Adv. 36 Page 6
	Adv. 37 Page 6
	Adv. 38 Page 6
	Adv. 39 Page 6
	Adv. 40 Page 6
	Adv. 41 Page 6
	Adv. 42 Page 6
	Adv. 43 Page 7
	Adv. 44 Page 7
	Adv. 45 Page 7
	Adv. 46 Page 7
	Adv. 47 Page 7
	Adv. 48 Page 7
	Adv. 49 Page 7
	Adv. 50 Page 7
	Adv. 51 Page 7
	Adv. 52 Page 7
	Adv. 53 Page 7
	Adv. 54 Page 7
	Adv. 55 Page 7
	Adv. 56 Page 8
	Adv. 57 Page 8
	Adv. 58 Page 8
	Adv. 59 Page 8
	Adv. 60 Page 8
	Adv. 61 Page 8
	Adv. 1 Page 26
	Adv. 2 Page 26
	Adv. 3 Page 32
	Adv. 4 Page 32
	Adv. 5 Page 32
	Adv. 6 Page 32
	Adv. 7 Page 32
	Adv. 8 Page 32
	Adv. 9 Page 33
	Adv. 10 Page 33
	Adv. 11 Page 33
	Adv. 12 Page 33
	Adv. 13 Page 33
	Adv. 14 Page 33
	Adv. 15 Page 33
	Adv. 16 Page 33
	Adv. 17 Page 33
	Adv. 18 Page 33
	Adv. 19 Page 33
	Adv. 20 Page 33
	Adv. 21 Page 33
	Adv. 22 Page 33
	Adv. 23 Page 33
	Adv. 24 Page 33
	Adv. 25 Page 33
	Adv. 26 Page 33
	Adv. 27 Page 33
	Adv. 28 Page 33
	Adv. 29 Page 33
	Adv. 30 Page 33
	Adv. 31 Page 33
	Adv. 32 Page 33
	Adv. 33 Page 33
	Adv. 34 Page 33
	Adv. 35 Page 33
	Adv. 36 Page 34
	Adv. 37 Page 34
	Adv. 38 Page 34
	Adv. 39 Page 34
	Adv. 40 Page 34
	Adv. 41 Page 34
	Adv. 42 Page 34
	Adv. 43 Page 34
	Adv. 44 Page 34
	Adv. 45 Page 34
	Adv. 46 Page 34
	Adv. 47 Page 34
	Adv. 48 Page 34
	Adv. 49 Page 35
	Adv. 50 Page 35
	Adv. 51 Page 35
	Adv. 52 Page 35
	Adv. 53 Page 35
	Adv. 54 Page 35
	Adv. 55 Page 35
	Adv. 56 Page 35
	Adv. 57 Page 35
	Adv. 58 Page 35
	Adv. 59 Page 35
	Adv. 60 Page 35
	Adv. 61 Page 35
	Adv. 62 Page 36
	Adv. 63 Page 36
	Adv. 64 Page 36
	Adv. 65 Page 36
	Adv. 66 Page 36
	Adv. 67 Page 36
	Adv. 68 Page 36
	Adv. 69 Page 36
	Adv. 70 Page 37
	Adv. 71 Page 37
	Adv. 72 Page 37
	Adv. 73 Page 37
	Adv. 74 Page 38
	Adv. 75 Page 38
	Adv. 76 Page 38
	Adv. 77 Page 38
	Adv. 78 Page 38
	Adv. 79 Page 38

	Illustrations
	Published by BALDWIN & RAYWARD, Patent Attorneys, Wellington.
	A. AND T. BURT'S FIRST OFFICE AND WORKS IN DUNEDIN IN THE "SIXTIES."
	A. AND T. BURT'S DUNEDIN AND WELLINGTON ESTABLISHMENTS TO-DAY
	GROUP Or OVER 4OO EMPLOYEES AT A. AND T. BURT'S FOUNDRY, DUNEDIN,
	THE WELLINGTON STAFr OF A. AND T. BURT LTD,
	HEAVY DRESSING-YARD,
	BRIDGE BUILDING YARD NO. 2 # SHOWING MANUHERIKIA CROSSING NO. 3 BRIDGE UNDER CONSTRUCTION.
	BRASS FINISHERS' DEPARTMENT.
	BOILERMAKERS MACHINE AND FLUMING DEPARTMENT,
	engineers' machine shop,
	GENERAL OFFICE.
	A. AND T. BURT, LTD. • THE DIRECTORATE.  FRONT ROW JAS. A. BURT, A BURT (MANAGING DIRECTOR), W C. BURT. BACK ROW : T. R. BURT, A. T. BLYTH (SECRETARY).
	falvey's steam turbine, fig. i
	TALVEY S STEAM TURBINE, FIG 2
	THi_ lords " eiscdssing the new 24-30 H p CAR ELILT BY BROWN BROS LONDON.
	3O-H P 4-CYLINDER CADILLAC TOURING C-VR, WITH THE PREMIER (SIR J G. WARD) AND PARTY.
	THE FORD 6-CYLINDER TOURING CAR, MODEL " K."
	THE FORD 4-CYLINDER TOURING CAR, MODEL " N."
	FIG- l —3O-CWT CRANE THAT HAS BEEN USED BY THE WELLINGTON HARBOUR BO4.RD FOR MANY YEARS PAST
	WELLINGTON-MANAWATU RAILWAY CO 'S EXPRESS ENGINE NO. 19.
	FIG. 2 2O-TON CRANE RECENTLY ERECTED BY THE  WELLINGTON HARBOUR BOARD.
	PROPOSED 4-CYLINDER BALANCED COMPOUND IOCOMOTIVE FOR USE ON THE MAIN TRUNK LINE BETWEEN TAIHAPE AND TAUMARUNUI. WEIGHT, WITH TENDER, CJO TONS.
	INTERIOR Or KAKAHI SAWMILL,
	KAKAHI BRIDGE. THE SAWMILL ON THE LEFT IS WORKED BY THE PUBLIC WORKS DEPARTMENT.
	NORTH ISLAND MAIN TRUNK RAILWAY : MANGAWEKA SECTION A PAPA CUTTING,
	NORTH ISLAND MAIN TRUNK RAILWAY : OHINEMOA SECTION—A RHYOLITE ROCK CUTTING.
	MAP OF THE NORTH ISI AND, SHOWING THE R \IL\\ \Y SYSTEM. THE UNCOMPLETED PORTION Or THE MAIN TRUNK RAILWAY IS SHOWN BY A DOTTED LINE.
	LOCOMOTIVE, CLASS " A," WHICH IS INTENDED FOR EXPRESS SERVICE ON THE MAIN TRUNK LINE BETWEEN PALMERSTON N. AND TAIHAPE, AND TAUMARUNUI  AND AUCKLAND. WEIGHT, WITH TENDER, 72 TONS.
	NORTH ISLAND MAIN TRUNK RAILWAY : LONGITUDINAL SECTION Or THE PORTION OF THE LINK BETWEEN PORO-O-TARAO AND MANGAONOHO, SHOWING THE  HEIGHTS Or THE PRINCIPAL STATIONS \LJOVE SEA LEVEL.
	NORTH ISLAND MAIN TRUNK RAILWAY : DIAGRAM SHOWING THE " SPIRAL " AT RAURIMU (PUKERIMU)
	NORTH ISLAND MAIN TRUNK RAILWAY  ONGARUE [RIVER BRIDGE (NO. 2 CROSSING). THREE 2O FT. AND TWO 8O FT. SPANS. HEIGHT FROM RIVER BED TO RAIL LEVEL, 27 FT'
	" MATITIKI," MR. ROBT. MALCOLM'S RESIDENCE, OPAWA.  [Architects : Clarkson & Ballantyne.
	" MATTTIKI " . THE PRAWING-POOM,
	"m^titiki": the dining-room
	INTERIOR OF THE FARMERS' SALEYARDS BUILDING, CHRISTCHURCH
	BOW-STRING ROOF TRUSS ADOPTED IN THE FARMERS' SALEYARDS BUILDING, CHRISTCHURCH.
	MESSRS. WHITCOMBE AND TOMBS* NEW BOX FACTORY, CHRISTCHURCH.  [Contractor: Henry E. White.
	HIGH-PRESSURE W \TI R-SLPPLY TOWER ERECTED 13Y 1 UCAS LJROS CHRISrCHURCH, FOR fHE BOROUGH Or SYDENH\M

	Tables
	Untitled
	Untitled
	Untitled


