
It willcontainthelongestspanintheworld,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


