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THEGREATEASTERN,BUILTIN1858.Usedforcable-layingpurposes.Forthisworkonesetofboilersandonefunnelbetweenfourthandfifthmasts,wereremoved.statelyseriesofsymphonies,orthe'Herschelsinclosenessofobservation,ortheachieve-mentsofNewtonandLaplaceandtheothergreatmen?Thequestionis,ofcourse,bootless.Butonecansaysafelythatwithhismathematicalinstinctforaccuracy,hismarvelloussenseoforder,hisuntiringindustry,andhisnever-failinginspirationhemusthavemadeaprodigiousmark.Manythingshavebeensaidofhim,butofthesenoneweretruerthanthesayingthatbepossessedallthequalitieswhicharenecessarytoconvertingenuityintogenius.Recognisingearlythatsomelimitmustbesettothefieldofhisactivity,ProfessorThomsonturnedfromthelast-namedpur-suits,concentratinghismindonthepracticalfieldopentohisboundlessenterprise.Hehadattainedtohispositionearlythroughhisproficiencyinmathematics,graduating,likemanyothergreatmenbeforehim,assecondwranglerofCambridgeUniversity.ProminentamongthesemaybementionedClerk-MaxwellandClifford,whowithhimmadethethreebestmathematiciansproducedintheBritishIslesduringthelastcentury.Tothesoundnessofhismathematicalknowledgeandthecloserigourofhismathe-maticaltrainingwerenodoubtduetheextraordinaryskilltowhichThomsonat-tainedinafteryearsasaninventor.Itwasthisskillintheminutestdetailswhichbuiltupthevalueofhispatents.ThewealthTHEPROPOSALOFDESPAIR,THEFJNAISUCCFSS,AFTER33ATTEMPTSATRECOVERY.ofgravitation,inthelargenessofits^general-isation,thatallmotiontendstobecomeheat,andtodiffuseitselfuniformly.His'NaturalPhilosophy'isamonumentofdynamicallearning,inparttheworkofProfessorTait,hisEdinburghcolleague.Flisnamemeetsoneonalmoste\erypageofworksonelec-tricityandthermodynamics.Intelegraphyhisnameisahousehold\*ord.Atthere-moteststationsontheearth'ssurfacehisbeautifulinstrumentsaretobeseeninplay,flashingoutthemessagefromtheocean.Atarecentloanexhibition,hiscs.seofelectro-meters,histide-calculatingmachine,hisimprovedcompass,hispianoforteapparatusforsoundingthedeepsea,testifytothorangeandqualityofhisinventivegenius.IvAmericahisfameisasgrea^ssitisathome."Onehasbuttoaddthatthesumoftheseachievementsinmoneyrepresentsamillionsterlingtocompletelyrealisetheappealingpowerofthegreatexampleofphysicaland"Amansouniversalthatheseemedtobeallscience'sepitome."SuchaparaphraseofafamousversemightfairlystandforthedescriptionofthepositionattainedinthescientificworldbythelateI,ordKelvin,sodifficultitistodecidewherehewasreallypre-eminent.Attheoutsetofhiscareerhisteemingbrainseemedtopresshimintothestudyofthewholerangeofscientificdiscovery.Inhisearlytwentieshewasanastronomer,andevenamusician,and,ifwemayjudgebyanalogywherethereisnodirectevidenceofproficiency,itseemscertointhathewasonthehighroadtoeminenceinboththeseregionsofhumaneffortsofarapartfromeachother.Wouldhe,onecannothelpwondering,haverivalledWagnerwith&aAbiographersaidofhim:—":—"Intensein-tellectualactivityandphysicialenergyhavecharacterisedbiswholecareer.Atseventeenhehadcommencedbiscareerofdiscovery,attwenty-twohewasProfessorofNaturalPhilosophyintheUniversityofGlasgow,in1866bewasknightedforhisdistinguishedservices(atforty-two)inconnectionwiththeAtlantictelegraph.Thehighesthonoursacademicalwereheapeduponhim—hewasthefirstscientificmantoberaisedtothepeerage—hisnameisco-extensivewiththewholerangeofelectricalscienceandmole-cularphysics.Nophysicalquestionseemstoolargeortooprofoundfoihisgraspofintellect.Hehasestimatedthesizeofatomsandtheprobableageoftheworld'smaturity.HistheoryofthedissipationofuniversalenergyiscomparablewithNewton'stheorytheybroughthim,directly?ndindirectly,maybegaugedbythefactthathiswillwasprovedtheotherdayfornearlyamillionofsterlingvalue.Unlikempnymenofhisgeniustheprofessorcarriedhisgeniuswithhimintotheregionofbusiness;afacttobeestimatedbyhispositionattheheadofseveralfirms,notablytheKelvinCompany,ofGlasgow.Someofthesewereestablishedtomanufacturethevariousarticlesofhisinvention,suchasthecompass,thedeep-seasounder,thegalvanometer,thenumerousdynamometers,amperemeters,voltmetersawattmeters,andtherest;whileotherswereconcernedwiththeirdistributionthroughoutthevariousmaiketsoftheworld.Onecaneasilypicturetheveteran,whohadwatchedthepayingoutofthefirstAtlanticcablebythelightofinstrumentsofhisowninven-tion,presidingalsoatthemeetingsofthedirectorswhosebusinessitwastoregulatemanufactureanddistribution,andwemaydeclarewithoutfearofcontradictionthatthevalueofhisoriginality,shrewdness,andmethodtoldtheirtaleintheonedepartmentastheyhaddoneintheother.Itwasnotbycheese-paringthathemadethatlargefortuneabovealludedto,forheenjoyedlifein*',expensiveifashion.HismansionatGilraoreHill,GJasgow,wasoneofthefinestofthewestern^suburbsofthatcity,andhekeptayachtinwhichheenter-tainedoftenalargeanddistinguishedcom-pany,andmadevoyagesnotconfinedtothemagnificentwatersofScotlandandtheBritishIslesgenerally,butextendingtotheNorwayfiordsandthemoredistantMediter-ranean.MentionoftheseaquatictastesrecallsthefactthatThomson,duringhiscareerasastudent,attainedtoeminenceinathletics,wellasontheintellectualside,becomingsodistinguishedthaihecarriedoffatCam-bridgeononeoccasionthemuchcoveted"SilverSculls."\ItwasanexamplewhichjustifiesthedecisionofCecilRhodestoinsistuponall-roundexcellence—bothphysicalandmental—inthescholarsholdinghisnowfamousandmuch-soughtscholarships.Thereisafurtherjustificationinthewonderfulsuccessofthecareerthatfollowedthecombinationof"silve*sculls"andsecondwranglership.ThelateLordKelvinAGREATCAREER.PartI.Februaryi1908PROGRESS.116



KELVINDEEP-SEASOUNDER.A.B.C.—Sinker,withgaugeandrecorderatC.D.—Indicatorofwireused.E.—Piano-wirecoil.F.—AttachmentforSinker.Britishcapitalandenterprisenextgavecablestovariousplaces:amongothers,SardiniaandCorsica,BalaclavaandYarna—fortheconvenienceofthealUesduri»gtheCrimeanwar—171milesthroughanaveragedepthof100fathoms.AnattempttocrosstheMediterraneanfromCorsicatoAlgiersfoiledaboutthesametime—600milesofcablebeinglostinabout800fathoms.ButtwocablesweresuccessfullylaidbetweentheItaliancoastandCorsica.CableswerealsolaidbetweenEnglandar>dHollandwithoutmuchdifficulty.FurthertrialsintheMediterraneanwerefailures,buttheyaccumulatedexperienceofavaluablekind,inthematterofthemachineryforpayingoutcableandtherateatwhichindeepwaterthercableandthesteamerpay-ingitoutshouldrespectivelyrun.SardiniaandMaltawereputinconnection,andMaltaandCorfu.KELVINCOMPASS.A.B.—QuadrantalCorrectors.C.—Clinometer.D.—ForeandAftMagnetsv£blue,\red),forre-versalwhennecessary.werethematerialswithwbichhisgeniusdelightedtework,whetheiintheinfinitelygreatortheinfinitelylittle,inthedelicatestructureanddanceofmolecules,orthestupendousframeworkandraceofplanets."Erratic,itisconcededbyhisbestfriends,wtheselecturesweresometimes;oftheirbril-liancyitisunnecessarytospeak;thattheywereinstinctwiththeintensityofearnest-nessandenthusiasmnoonecouldeverdoubtwhohadheardthem.Histremendousenter-priseofcharacterhavingcarriedhimintosuchregions,whathisgeniusforcalculationandscientificaccuracy,hisgraspofprinciplesandfacts,wouldhavedoneforhim(wheietheymighthave,longbeforethis,carriedhimintotherealmsofbenefcial,perhapsepoch-making,discovery)itwouldbebootlesstoenquire.Wemayformashrewdconjecturebyconsideringthehistoryofhisresearchesintbermo-dynamics.Thesewerewithoutdoubthismostimportantinvestigations,for"thoughhe"enteredeverydepartmentofscience,heconcentratedhiseffortsonthisoneespecially,takingitfarbeyondthepointwherehehadfirstfoundit;reconcilingthedifferencesofthegreatmenwhohadinvestigatedbeforehim—Carnot,Toule,Rumford,Davy,\fa3rer,andothers,andaddingofhisownobservationandthoughtsomuch,thathebroughthistheoryoftheconservationofenergytoapointwhereitalmostcommandstheassentofthewholescientificworld.Withhismoreremarkabletheoryofthedissipationofenergybedidnotgetquitesofar,havingtakenituplaterinlife,buthetookitfarenoughtoenablementoseeofwhattremendousimportancewereitspossibilities.Thesethingsraisetheques-tionastowhatthexesultmighthavebeenhadheconcentratedonthosesubiects(thatfascinatedhimbeyondallothers,withwhichhisgeniuswasmorefittocopethat1thoseofmenlessgifted)indirectionsrevealedbyhiswondrousimaginationtohisphenomenalpowerofwork.Buttherewasmorepracticalworkforcingitselfuponhisattention.Itwasofimmediaterequirementandofmostexactingaswellasabsorbingcharactei.Hisgeniusenteredtheworldofpracticalinventionandwastosomeextentlosttoscience\u25a0notthatsciencewasaltogetherneglected,asbutforthescientificdiscoveriesofThomson,therecouldnothavebeenanysuc-cessfulsubmarinetelegraph}7-.Butthegreatcareeiopeningoutintherealmofthepro-foundhadtobeabandoned.Inthelatterdaysofhislifehekepttouchwiti»theprogressoftheday,attendingwitbenthusiasticinteresttoallachievementsandweighingeveryspeculation.Forexample,wehadaglimpseofhimtheotherdayinthesecolumnsproposingthecustomaryfavourableresolutionaftertheBritishAs-sociationhadheardSirDavidGill'sveryfinelectureonastronomicalscience,mwhichthepiesentpositionwasreviewedwithsuchfascinatingforce.Allhislifehewaseveratworkatsomething.Ifonshoreitwouldbeinthelibraryofhisbeautifulsuburbanvilla—theplaceamiracleoforder,notathingoutofitsplaceandnolitterwhatever,everythingproclaimingthesystematicclearintellectworkingswiftlytopracticalresults.Abouthimweremathematicalandscientificworks,abustofNewtononthemantel,andaportraitofFaradayonthewall,booksandpapersandmemorandaonthetableinorderreadyforuseandreference.Herehereadmuchandarrangedhisideas.Butwhenthetimecameforhardthinking,hewouldtaketowhathecalledhis"workingstudy"nearthelaboratoriesofhiscollege.Wehaveadescriptionofhiminthat"sanctumsanc-torum"—cigarinmouth,staringintotheembersofthefire,intentonsomesubtleprocessgoingonivhisbrainofanalysisorcalculation,oramixtureofboth,untilthefor-mationofsomedefiniteconclusion,andthenafewwoidstotheamanuensiswaitingatthetabletogivethenewideashape.-Oritmightbeinthecabinofhisyacht,theLallaRookk—onthevoyagetoaMediterraneanportortoMadeira—where,bytheway,hefirstmethissecondwife—orinoneofthelochsofthewesternhighlandswhichhegreatlylovedtotravelin,andinthatcabinhealwaysdeclaredhecouldworkbetterthananywhereelse.Hisworkinconnectionwithsubmarinetelegraphyhadgivenhimatastefortheseawhichhisprofitsenabledhimtoindulgetobisheart'scontent.Wehavenopictureofhimathisworkamongtheoceancables,butnoneisrequiredtoenableustounderstandtheleadingposi-tionhespeedilytookinthatconnection.Thehistorywithwhichhewasdestinedtobesoconspicuouslyconnectedbeganwithoutmentalcombination,leftbythegreatmanwhoendedbiscareerafewdaysbeforethecloseoflast37ea:.NomanitcarbesaideverrealisedthelimitsoftimesofullyasLordKelvin,ar>dofnomanwillitprobablyeverbesaidthatthepresenceofthatlimitationwasmoreregrettedbythehumanrace.Hisgeniuswasspeciallyadaptedfordiscoveryalongthelinesoftheabstruse.Hegraspedfastwherefewcouldeveriseeanything.Whentowardsthecloseofhisfifty-fiveyearsoftheClasgowProfes-sorshiphewasemancipatedfromtheworkofteachinghisclass,hecontinuedtogiveacourseoflecturesonthepropertiesofmatter,asubiectwhichathisripeage(hewasthenseventy-seven)showedthevastrangeofhisnaturalknowledgeandillustratedtheboldflightsofhisscientificimagination.Intheselectureshetoucheduponallthingsinheavenandearth,discoursingofactualelementsandimagining1idealones,nowaskingtheclasstotaketheirstandwithhiminspace,nowtogodownintosomehypotheticallimbooftheearth'scentre.InwassaidofhiminthiVconnectionJ:b.at"alljmatteiandmotionhimin1845,whenthe"GeneralOceanicCompany"wasregistered,andMessrs.Brett,Wollaston,andReidlaiddownthefirstcableacrosstheEnglishChannelintheyear1850.Thisline,thoughsuccessfullylaid,wasacompletefailure,injuredbyatrawler,andnotcapablebyreasonofitsweightandun-handinessofbeinglifteditwaslost.Buttheexperiencehadproved,bymeansofafewsignalstransmittedbeforethefailure,theerroroftheprevailingbelief,whichwasthatthecurrentofelectricitywould,whensub-merged,bedissipatedinthewater,notwith-standingtheinsulatingcoveringofthecon-ductor.Thesesignalshadalsotheeffectofkeepingalivethetenyears'concessiongrantedtotheMessrs.BrettbetweenEnglandandFrance.In1851thewell-knownrailwayengineer,Crampton,fixedthetypeofcable—thegeneraltypeofiron-wire-sheathedcablewhichhasbeen,withmodifications,inuseeversince.AcablewasmadeaccordinglybytheGutta-perchaCompany,ofaweightofseventonstothemile,andlaidsuccessfullyandprovedeverythingthatcouldhavebeendesired.Thenextplacetobetriedw?stheIrishChannel,andafterthreefailuresSirCharlesBrightlaidthefamouscablebetweenPoitPatrickandDonaghadee,settlingthequestionforalongerdistanceanddeeperwater.Februaryi,1908.PROGRESS.117



Butallthiswasnotoceantelegraphy.Noneoftheexperimentsthrewanylightonthedistancequestionorthedepth;andbesidesverylittlewasknownofthedepthof?nyocean.ThefirstofthesewasengagingtheattentionofProfessorThomson.who,aftermanyexperimentsandathoroughinvestigation,propoundedthetruetheoryofthesubject,namely,thatthespeedofcommunicationthroughelectriccablesisininverseratiotothesquareofthecable'slength.Havingdis-coveredthedifficulty,onestrongenoughtoforbidthelayingofoceancablesentirely,theprofessorsethimselfwithcharacteristicdeterminationtoover-comethesame.Withhimadifficultywasalwaysathingmadetobeovercome.Theproblemwastoenablecurrentstobesentthroughthelonglengthsrequiredinunbrokencircuit,andataspeedenablingmessagestobepassedquicklyenoughinsuccessiontobeprofitablecommercially.Theobviousthingstodoweretoimprovethematerialusedforcables,toselectonlycopperofthebestconductivity,^andtoinventanewsignallingapparatus.Theformulahavingwarnedtheelectriciansthatthecurrentmustbeoftheweakest,itwasThomson'scaretoprovidearecordingmachineofthemostsensitive.Allthesemattersheeventuallysucceededinarrang-ingonthebasiswhichprovedthebridgewhichcarriedoceantelegraphyfromfailuretocommercialsuccess.Atfirst,however,hehadonlysucceededwiththethirdwhenthefirstattemptwasmadetolayanAtlanticcable.ThefirstcablewaslaidinAugust,1865,anditwasinAprilofthesameyearthatProfessorThomsonhadperfectedandpatentedhisgalvanometer,aninstrumentofextremedelicacyadaptedbothfortestingpurposes,especiallyaboardshipduringcableexpeditions,andforreceivingsignals.ThiswasahighlysensitivemodificationofGaussandWeber'sveryheavilyconstructedreflect-ingtelegraphof1837.Invirtueofitsextremesensitivenessithadtheeffectofmateriallyreducingthelengthoftimetakenbyasufficientforceofelectricityreachingthefurtherend,suchaswascapableofactuatingtheindicatingapparatus.Thiswasthefore-runnerofwhatwenowtermthe"mirror-speaking"instrument,and"maybesaidtohavebeenthemeansoffirstrenderingoceantelegraphyafaitaccomplifromanelectricalandcommercialpointofview."TheopinionisthatofSirCharlesBright,whomorethananyotherengi-neercontributedtotheestablishmentofsubmarinetelegraphy,who,infact,tooktheleadinthematterfromtheverybeginning.Histestimonyonthesubjectisabsolutelyfinal,ofcourse.Theabovefactwill,SirCharlesgoesoninhishistoryofsub-marinetelegraphytostate,bebetterappreciatedwhenwerememberthatthebestinstrumentcontem-poraneouswiththeThomsonmirrorgalvanometercouldscarcelyreceivetwowordsperminuts,wheretheworkingofthemirrorwastentotwelvewords,andwithasubsequentimprovementthiswasin-creasedtoacapacityoftwentyperminute.More-over,concludesSirCharles,itrequiredconsiderablylesspower.BythistimethedepthandcharacteroftheoceanbedbetweenIrelandandNewfoundlandhadbeenascertained.Insteadofthecertaintiesof6000and7000fathomsexpectedbymostauthoritiesonthesubject,thedepthwasfoundbyLieutenantBerry-man,US.S.Arctic,andCaptainDayman,H.M.S.Cyclops,soundingwiththeapparatusofLieutenantBrooks,oftheU.S.A.navy,tovarygraduallyfrom1700,to2400fathomsbetweenthetwoplaces.Thedemonstrationthatthedeepwater—the6000fathomsabovereferredto—didnotextendtothenorthashadbeenfeared,wasreceivedwithgeneralsatisfaction,andmadethewayoftheprojectedAltanticcableeasierconsiderably.ThechiefoftheU.S.A.Nationalobservatorychristenedthetablelandthendiscovered"TelegraphPlateau,"andthusdescribedthesame:"ThebedoftheseabetweenIrelandandNewfoundlandisaplateau,whichseemstohavebeenplacedthereespeciallyforthepurposeofholdngasubmarinetelegraphandofkeepingitoutoftheway."Theproblemofsubmarinetelegraphystillwasconfrontedwiththetaskoffacinglifeunder1700to2400fathoms.Butitwasshornofthree-fourthsofitsmostformidabledangers.Thesoundingsmoreoverdemonstratedtheoceanbottomtobesmoothandsoft,coveredto?certaindepthwiththeshellsofmicroscopicinfusoria.Therewasnodifficulty,itwasclear,to'beanticipatedfromtheoceanbed.As]tothe'distancestobecommunicatedthrough,theywerethesubjectofexperimentslargelyafterthesuggestionsofThomson.ThedirectorsofthesewereforthemostpartSirCharlesBrightandMr.E.Whitehouse.Theyhad2000milesoflandwiresconnected,andfoundthattheycouldtransmit"signals"(batterykeycontacts,producingsingleimpulses)satisfactorilyattherateof210,241,and270aminute.ThesethingsledtotheformationofacompanyinLondonforthepromotionofAtlantictelegraphy.AtthesametimeMr.CyrusFieldandProfessorMorse,whohadbeenwatchingthingsfromtheothersideoftheAtlantic,managedtosecurethemonopolyofallthepossiblelandingplacesontheAmericancoast.TheresultwastheformationofthefirstAtlantictelegraphcompany,byamalgamationofBritishandAmericaneffort.ButtherewasabadhandicapintheshapeofthetermlimitinsistedonfromtheAmericanside,whichbyimposingunduehasteontheconstructionandfittingup,andontheplanningofsuitablegearandtestingapparatus,ledinrealitytothefailureofthefirstAtlanticcablelaid.Thetwonamesthatstandoutpre-eminentamongthelistofleadingshareholdersarePenderandThomson.Ofthesetheformerlivedtobecomethegreatmovingandcontrollingspiritofthemajorityofthecablesystemsoftheworld;thesecond,byhisingenuityandperseverancemadethatprofitablesubmarinetelegraphypossible.Itishardlynecessarytodetailthehistoryofthefirstcablethatimmediatelyfollowed.EnoughthattheBritishGovernmentguaranteedayeartotheenterpriseandpromisedmen-of-warforlayingpurposes,thattheUnitedStatesGovernmentmadesimilarpromiseofshippingco-operation,thatwasraisedbythecompany,andthatthecablewasfinallylaidbetweenValentiaBay(Ire-land)andTrinityBay(Newfoundland)afteronefailurenecessitatingadelayoftwelvemonths—bytheU.S.frigateNiagaraandH.M.S.Agamemnon,inAugust,1858.ThetwoshipssteamedouteachwithhalfthecableonboardtothemiddleoftheAtlantic.Arrivedthere,theysplicedtheendsandsailedapart,payingoutcable.TheNiagaraarrivedatTrmityBayonthe2ndofAugust,andtheAgamemnonatValentiaBayonthesth,onwhichdaycommunicationwasestablishedbetweenthetwocountries.TheTimessaid:"Sincethedis-coveryofColumbus,nothinghasbeendoneinanydegreecomparabletothevastenlargementwhichhasthusbeengiventothesphereofhumanactivity."TheexcitementinBritainandAmericawastre-mendous.Itwasshort-lived,forthecommunicationthusestablishedlastedonlytwentydays.Thomson,whohadbeenpresentontheAgamemnonthroughoutthelayingoperations,andhadconductedthetest-ingsandgeneralelectricwork,hadhisreasonsastothecause.ItwasfreelyallegedthatMr.Whitehouseappliedtoomuchpoweranddestroyedthecable.Thomson,however,declaredthatifthecablehadbeenproperlyhandleditwouldhavedoneitsworkwellenough.Heleanedtothetheorythatweakjointsweretherealcauseofthelossofcurrent.Thepublicmindwasdiscouraged,formenjumpedrapidlytotheconclusionthattheimpossibilityofcablecommunicationoversuchlongdistancesandatsuchdepthshadbeendemonstrated.Therewasacounselofdespair;andadvicetolayacableatafewfathomsunderthesurfaceattachedtobuoys,which,besidesfloatingthecable,wouldserveasplacesfortappingthecurrent.Wegiveanillustrationofthisproposal.SoonafterthefailureoftheAtlanticcabletheRedSea,Aden,andEastIndiacablewaslaidmthreesectionsofabout1000milesinall.Itssuccesswasconfinedtoeachsection,andwasonlytemporary,whilethereisnorecordofamessagesentthroughthewholesystem.ThiscableprovingasdifficulttohandleforrepairingpurposesastheAtlanticcable,hadlikeittobeabandoned.Thusamilliontomillionandahalfsterlinghaddisappeared,andtherewasnothingtoshowforthemoneybutthedemon-strationofthepossibilityoflayingandworkingadeep-seacable;tosaynothingoftheprovedvalueofthemessagessent.ForexampleanexpenditureofafewsovereignssavedtheGovernment/50.000inconnectionwiththeembarkationforCanadaofcertainregiments.Forthesereasonsitwasfeltthattheattemptstoestablishcablesshouldbecontinued.Butmtheabsenceofspecificinformationitwasthoughtinadvisabletoproceedwithoutfurtherconsiderationandstudyofthesubject.Actingunderthe,adviceofProfessorThomsontheGovernmentappointeda"CommitteeofEnquiryontheConstructionof.SubmarineCables."TheCommitteetookevidencefrom*allpracticalmenandthescientistswhohadanyex-perienceoftelegraphyandthehandlingofelectriccables.Itsatfornearlythreeyears,ldevoteditsquestionstothesubjectsofmanufactureofcablesandtheirmaterial,theirroutes,thetestingofthem,thereceivingandtransmittinginstrumentsusedwiththem,thespeedofsignallingandothermattersthathadcroppedupduringtheeventfultripsofthecable-layingsteamers.(Tobecontinued).ANoiselessWinch.Februaryi,1908PROGRESS.Themechanicalhandlingofgoods,whetheronlandorsea,hashithertobeenanoisy-process.Inaworkshoptheceaselessracketpreventsconversationandinterfereswiththeclearhearingoforders;endonboardshipthenoiseofthewincheshasalwaysbeenregardedasabugbear.Onemight,indeed,gosofarastosaythatthelifeofthepassengerwhencargoisbeinghandled,isrenderedun-bearablebytheceaselessclangandclatterofthemachine.Attemptshavebeenmadetoremedytheevil,notablybytheprovisionofelectrically-drivenwinches.Butcost,speed,andwetdeckshave,sofar,combinedtomaketheseunremunerativeinvestments,evenwhentheykeepgoinginorderlongen-oughtocompleteanyconsiderableamountofwork.Messrs.DavidWilsonandCo.,ofIyiverpool,havebeencarryingoutexperi-mentsforalongtimepastandhavesucceededinproducingasilentsteamwinch,whichtheyhavejustputuponthemarket.Thisfirmhavehadmanyyearsexperienceinthedesignandconstructionofthisclass_ofmachinery,havingbuilt,amongsthundredsofothers,thewinchusedfortakingthe60-tonliftsoutofthewreckedwarshipMontagu.Theimprovementinthepresentinstanceconsistsmainlyinadaptingasprocketwheelandrollerchaindriveinsteadofthetoothedgearwheels.Thechainismadeofstampedsteel,withpinsofdriftsteelandrollersofthebestsoliddrawnweldlesssteeltubes.Thechainengagesonfoursprocketsofthesmallestwheelandthree-fourthsofthoseofthemainbarrelwheel.Thearrangementnotonlyensuresabsolutesilence,butalsosafety.Allthemotionsoftheordinarysteamwinchapplytotheapprovedtype,whichcanbeappliedsingleordoublegeared,andcanbereversedasquicklyasitspredecessor—andsilently.Theimprovementwillproveofthegreatestassistancetoallwinchusers.Engi-neersareallfamiliarwiththedifficultyofrepairingtheordinarygearwheels,thecuttingoffthebrokenteeth,drillingholesandinsertingplugswhiletheworkisstopped,orinfreezingweatherctsea.Suchtroubleisimpossiblewiththenewwinch.Artaddition-aladvantageisthat,ifthedrivingshaft_ofanordinarywinchbecomesbentthemachinehastobeputoutofcommission,whereaswiththeimprovedpatternthewinchwillworkevenwithabentshaft.Therearenoteethandpiniontocarryaway.Ifneedbeanew-chaincanbefittedinafewminutes;thedefectivelengthcanbecutoutatleisureandusedagain.Anyordinarysteamwinchcanbeconvertedatasmellcostinacoupleofdays.Thecostofconversioniscertaintopayforitselfinasinglevoyageintheavoidingofrepairs.Theweightispracticallythesameasanordinarywinchandthespaceoccupiedidentical.118CutthisoutandreturnwithFiveShillings.TheEditor,"Progress,"71LambtonQuay,Wellington.PleaseplacemynameonSubscribers'Listforonecopyof"Progress"eachmonthfortwelvemonthsfromnextissue.IenclosePostalNoteforFiveShillingsinpaymentofSubscription.NameAddress



CAMBRIDGEBRIDGE:THECOMPLETEDARCH.andthe65ft.flankspansarecarriedonconcreteabutments,which,duringtheerec-tionofthearch,actedasanchorsforthehalfarchesorcantileverarms.Thethrustoftheendsofthearchistakenonskewbackpiersextendingsome15ft.intotheriverbanks,thushavingafootingonasolidsandstoneformation.Toprovideagainstcorrosivedete-riorationofthesteelcomposingthestructure,thebiidgehasbeenpaintedthroughoutwithachemi-callycombined"carbonisingcoat-ing."Thesteelthroughoutisopen-hearthmediumsteel,includingtherivetsandbolts,andalltheworkintheAmericanshopsandmaterialtestswereconductedunderthecarefulsupervisionofindependentinspectingengineers.Thebridgeisdesignednotonlytomeetthere-quirementsofto-day,butprovisionhasbeenmadefoxtheprogressthatcomeswithtime;andthepossibilityofelectricorothertramcarshasnotbeenoverlooked,forthestruc-tureisstiffenoughtocarrycarsweighing120,000lbs.,andhavingalengthof70ft.Viewedfrombelow,thespanofthearchismoreap-parentthanfromtheroadlevel,andthecontourisbothimposingandgraceful,though,crmparedwiththeVictoriaFallsbridgeovertheZambesi,itissmall.Fromanengi-neeringpointofviewthefabricisanexampleofadvancedbridgedesignandpracticeofto-day.Mr.J.E.Fulton,M.lnst.C.E.,wastheen-gineer,Mr.G.M.Fraserthecon-tractorfortheerection,andMr.S.W.Jonesresidentassistantengi-neer.Thestructureisalandmark•formilesaroundtheexcellentagri-culturaldistrictsitunites.CAMBRIDGEBRIDGE:GENfRALVIEW,CAMBRIDGEBRIDGEBEFORETHEFINALGIRDERWASPLACEDINPOSITIONTherecentlycompletedhigh-levelsteelarchbridgeovertheWaikatoriveratCam-bridge,ofwhichillustrationsareheregiven,CambridgeHigh-LevelBridge.Engineering:SeaandLand119PROGRESS.Februaryi.1908.unsupported,theintermediateorshal-lowstringerbeingsupportedatmid-panellengthbyintercostal,orsecondary,floorbeamsattachedtothedeepstringers.Thefloorsystembearsonplategirderfloorbraces,eachoftwo-rolledchannelsectionlacedapart.Theintersectionofthesemem-berswiththechordsiscoveredwithgussetplates,formingrigidlyconnectedrivetedjoints.Theshoreendsofthe42ft.approachbeams,ortransoms,ateverypanelpost,andisstiffenedthroughoutbyasimplearrange-mentofintersectingangle-barwind-bracingineverypanel.ThespandrelmembersofthechordsconsistofverticalpostsanddiagonalwasbuilttotheorderoftheCambridgeBoroughCouncilbytheAmericanBiidgeCo.,ofNewYork.Thestructurebelongstowhatisknownesthethree-hingedbrccedarchtype,andisthefirsiofits[kinderectedinNewZealand.Itcom-prisesonearchspanof290ft.be-tweenskewbacks,two65ft.plategirderflankingspans,andone42ft.plategirderapproachspan.Thetotallengthis462ft.betweenabut-ments,withaclearheightcf126ft.tohandrailingaboveordinarywaterlevel,whilethewidthofdeckis17ft.betweenrailings.Thearchspringsfrompinconnectionsonthecon-creteskewbackpiers50ft.abovewaterleveloftheriver,withariseof52ft.tothecrownpinsatcentre.Thecrownandskewbackpinslieinanarchof228ft.radius.Thisarchextendsthefullwidthoftheriver,anderectionwaseffectedby"can-tilevering"toav>idthenecessityofstayingandfalsework,andallpossibleinconvenienceduetofloods.Adoublecancellationsystemoflacedanglebarsextendsbetweentheupanddownstreamarches,orbottomchords,intwelvepanels,orbays.Duringtheprocessof*'cantilevering"theoperationonlydifferedfromthatintheconstruc-tionofbridgesofthecantileverdesigninthatanchorIbarstooktheplaceoftheanchorarm.Thejunctionofthewestaim,orhalfarch,wasmadeaftertheerectionofthesteelendpostsbegan,andinthattimesomeSOOtonsofsteelwereplacedinposition.Thefloorsystemiscomposedofanalternat-ingarrangementofdeepandshal-lowlongitudinalIbeamstringers,thedeepbeamsspanningapanel



Ofallapplicationsofmachineryforindustrialpurpusesthemanufactureofhorseslioesbytheuseofatramofrollsandquick-workingmachinesoccupiesapositionthatismostimportantinthesedaysofstrenuouslife.Theextensiveuseofhorsesbythe'citizensofvariousnations,hascreatedsuchademand'fortheshoes,thatithasresultedinthebuildingOxmillsthatgiveemploymenttothou-sandsofworkmenandaddtothewealthandcom-fortsofthepeople.AboutfouryearsagotheTaranakiCounty-Councilweregivenpowerbytheratepayerstoraisealoanforthepurposeofre-construct-ingthebridgesofthecounty.Withoneexceptionthesebridgeswereofwood,andwereinabadstateofdecay.TheCouncilbeganb}*-renewingwithAustraliantimber,onconcreteabutments.Thesebeingfoundexpensive,itwasdecidedtorebuildinsteel,andtwobridges,oneof90ft.andtheotherof60ft.span,werebuiltatwhatwasconsideredalowcost.OnaccountoftheexcessiverainfallinTaranakithesetwobridgesquicklybegantoscale,andhadtobescrapedandpaint-edwithinayear.ThisinducedtheCounciltohaveallbridgesbuiltinconcrete,andin-structionsweregiventotheirengineertoprepareplansforseveralbridgesinferro-concrete.AbridgehasbeenbuiltovertheOakurariver,62ft.span,ofribbedplatedesignhavingfourreinforcedribs,orbeams,withparapetsanddecking,reinforcedwithroundsteelbarsandexpandedmetal,atacostforthesuperstructureof£396,or£610sperfootlength,and8s6dpersquarefootofdecking;alsoovertheWaiongona,45ft.arch,Piakau,30ft.arch,Manganui,andothers.TheManganuibridgeconsistsofthreespans,one60ft.,one30ft.,andone20ft.,onpiers32feetabovetheriverbed.Thisbridgeisofrolledsteelgirdersunder-struttedandcasedinconcrete.Ithasafairamountofsteelinit—over16tons—andissodesignedthatthegirdersarecapableofcarryingalltheloadaswellastheconcrete—infactliveanddeadload—inthemselves.ThelargestbridgeconstructedbytheCouncilinferro-concreteisthatovertheWaiwakaihoriver,nearNewPlymouth,onthesiteofamassivepuriritimberbridge,built50yearsago,thathadbecomeunsafeforheavytraffic.Thisnewbridgeisoffourspans,twoof60ft.,andtwoof30ft.,onconcreteabutmentsandthreepiers.Thewidthofthebridgeis30ft.,consistingofa21ft.roadwayandtwocantileversidewalksof4ft.each.Thetotallengthofthebridgeis190ft.ThedesignisacombinationoftheWinchandHennibiqueconstruction,theflattoppedarchesbeingbrokenintoribsbylightwoodenframesthatremainembeddedintheconcrete.Theriseinthearchesisonly4ft.6in.,theradiusofthelongspanarchesbeing96ft.,andtheshortspans28ft.Thethicknessofconcrete^atthecrownofthearchesisonefootsixinches,andatthepiers6ft.Thereinforcementconsistsof12parallelrowsof40ft>.steelrailsrunninghorizontallyalongthewholelengthofthebridge,about6in.fromthefloorlevel,andthesamenumberof40lb.railsfollowingthecurveofthearchesatabout6in.fromtheirlowersurface.Thehorizontalmembersareplacedbasedown-ward,andthosefollowingthecurvesbaseupward,andthetwoarerivetedtogetheratthearchcrowns.Thesereinforcingframesarespacedtwofeetapart,andarecontinuousfromendtoendofthebridge,andareconnec-tedattheabutmentsbysteelrails.Anet-workofrodsconnectsthetwomembersandlacesthewholereinforcementtogether.Theverticalrodsaresimplyturnedroundptherrodsthatrunhorizontallythroughthewebsoftherails,andareveryroughlyputtogether,buttheeffecttotherigidityofthereinforce-mentisverymarked.Theframesareboltedtothepiersandabutmentswithheavyironbolts.Expandedmetalwasusedforthebracketedfootwalks.TheconcreteconsistsofPortlandcementand,principally,beachgravelindifferentproportions,theringofthearchandgroutingbeing4to1,andallotherpartsofthebridge6to1.Brokenshingletakerfromtheriverbedwasusedinpiersandabutments,andintheheavier'partsofthebridge.Thecon-cretewasmadeverywet,andwaswellspadedWAIWAKAIHOTRAFFICBRIDGE,NEWPLYMOUTH.Ferro-ConcreteBridgesinTaranaki.andrammedaroundthesteel.Theroadwayisdividedfromthefootwaysbypar?petssixinchesthickofconcretereinforcedwithrods,andhavingeightpostsornewelsoneachside,openspacesbeingleftatthepiers.Thefootwalkshaveironrailing,consistingofangleironstanchionsandgaspipingrails,thetoprailbeing2|in.andthreeothersof|in.Thisistheonlyexposedironinthebridge.Anosingrunsthewholelengthoftheouteredgeoffootwalks,throwingtherainwaterbackintothedrainsandprevent-inganyflowoverthesides.Thebridgehasaveryniceappearancenowthatitisfinished,andtimbercentreingaway,andshouldmeetallrequirementsoftrafficformanyyears.Thecostofthebridgecomplete,withasphaltflooring,is£3500,withoutincludingthevalueofoldpiersthatareusedinthenewconstruction,valuedat£600,butincludingthecostofremovingtheoldbridgeandbuildingatemporarybridgetocarrythelargeamountoftrafficpassingovertheroad.Thesecostabout£550.Thecostofsuperstructureisestimatedat£15perfoot,or10spersquarefootoffloorsurface.Comparingthiswithsteelbridgesthecoslismuchlessforferro-concrete-TheWaiongonasteelbridgeof90ft.span,14ft.wide,havingtimberdecking,cost11s6dpersquarefoot,andtheWaipukusteelbridge,60ft.span,and14ft.wide,withtimberdeck-ing,cost13spersquarefoot.ItshouldbenotedthattheTaranakicountyispeculiarlyadaptedforconcreteconstruction,havinglargesuppliesofcleanstonesuitableforthework,whichcanbeprocuredatafairlylowcost.Butconsideringthedurabilityandabsenceofmaintenance,theconcrete,atamuchhighercostthansteelorwood,wouldbethecheaper.ThecontractfortheWai-wakaihobridgewascarriedoutbyMr.1,.G.P.Spencer,toplansandspecificationspre-paredbytheengineertothecouncil,Mr.JohnSkinner.Februaryi1908..PROGRESS.
ANOTHERASPECTOFTHEWAIWAKAIHOTRAFFICBRIDGE,NEWPLYMOUTH.
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SincetheAmericanGovernmenttookthedirec-tionoutofthehandsofthecivilengineersandplaceditinthoseofthemilitaryengineersoftheUnitedStatesArmy,theworkhasproceededapace.Itisnowanoldstoryhowthefirstgottoworkafterthewayhadbeenopenedbytheadmirablearrangementsofthesanitaryauthoritieswhohad,byworkingwhatwereuniversallyregardedasalmostmiracles,madetheIsthmusofPanamahabitableandwhole-some.Congressvotedsteadilymillionsofdollarsayear,andmenbegantolookfortheworktogetintoshape.Avividcontroversywasgotupabouttheoldquestionoflocksversusasealevel.Itragedwithanaccompanimentofdenunciationandprophecyofevil,seldomequalledinintensityoutsideofAmerica,anditdiedoutandapparentlywasforgotten.Theadvocatesofthelevelcanalwere,itiswelltoremember,forareasonthatwillpresentlyappear,reallyadvocatesoftheFrenchplans,tothesuperiorityofwhichtheytestifiedstrongly.Asworkwentonitwasfoundthattheoriginalconclusionsastotheformationoftheisthmusweremorethanconfirmed,thegroundprovingmoresolidthananticipated,andthegreatriverChagres,thebugbearofformercritics,amuchmalignedwaterpower.TheGatundam,projectedforthecon-trolofthisturbulentstream,wasbythecriticsoftheprofession,orsomeofthem,declaredimpossible,andthegreatCulebracutamythofthemostcolossalmagnitude.TheplainEnglishofthesecriticismswas,"Youcannotgetthroughthemountaindivide,andyou"willneverbuildtheGatundam,butifyoudotheriver\\illcarryitawayeverytime."Ifwasaddedwithacertainamountofgleethattheworkfromtheoutsetwassubjecttounex-pecteddelays,thusfallingbehindtheestimatedtimemoreandmore.Tothisitwasrepliedonbehalfoftheconstructorsthattherewasnodelayreally;onlyaratherlongerpreparationfortheactualworkofconstructionthanThePanamaCanal.PROGRESSOFTHEWORK.TheaccompanyingillustrationdepictsalargeAmericanfour-mastedschoonerequippedwithtwm-screwUnion3-cylinderenginesofatotalof300h.p.runningoncrudeoil,anda4-h.p.electriclightengine.Thelengthofthisvesselis167ft.,beam40ft.,depth13ft.4in,tonnage567,withcarryingcapacityof800,000squarefeetoftimber.ItiswelltorememberthatNewZealandtookthejleadintheSouthernHemisphereinadoptingtheoilengineasamotivepoverforsuchvessels.ThelargeexpanseofsmoothwaterintheHaurakiGulf,andelsewheremtheDominionmakesthisengineanidealtypeformarinepropulsionfortradingvesselsofallsizes,asitrequiresonlyaminimumofattention,and,onaccountofthefewworkingparts,asmallbillforrepiirs.demands.Theywantedtoomuchcarteblanche,andthe}couldnotgetintothesystemofchecksrequired,veryproperly,byeveryundertakinginwhichpublicmoneyisexpended—checks,which,wemayadd,aremorenecessarymtheUnitedStatesTheUnionEngine.Februaryi,1908PROGRESS.
wasatfirstestimated.^,WhenthecivilengineersretiredandtheGovernmentreplacedthemwiththeirownstaffselectedfronijtheU.S.army,thecriticspronounced,theeventttobeaconfirmationoftheirworst^jpredictions.^|ThefcJGovernmentsiderepliedthatthecivilengineershadbeentooexactingintheirAMFRICANSCHOONERWITH300'wH.P.'UMONTHREE-CYLINDERENGINES.Ithasbeenthecustomtoregardtheoldmachin-eryleftbehindbytheFrenchcompanywhichfailedtoconstructthecanalasineverywaybad,indesign,workmanship,andefficiency.Hundredshaveseentherustmgpilesofscrap-ironlyingmmelancholyprofusionallalongthelineoftheoldworkings,onlytocondemnthemunequivocally.Therewasavastquantity,andtheassetwascon-sideredtoosmalltobecountedofanyvalueatall.,Congresswouldnotbesufficienttosupplythe^neces-saryplanttobeginlayingtheconcreteinthelocksanddamsduringthenextfiscalyear,althoughprogressalreadymadeindicatesthatsuchabeginningisadvisable.Inordertoavoidreducingtheforcetokeepwithintheexpenditurealreadyauthorisedforthisfiscalyear,thechairmanoftheCommissionhasrecommendedtotheSecretaryofWarthattheworkbeallowedtoproceed,andthatCongressbeappealedtoatitsnextsessiontomakegoodanydeficiencyinthefundsnowavailable.Thatisafactrearingahardheadoutofthechaosofhostileobjurgationandpredictions.Insteadofdelaysthereisunexpectedrapidprogress.TheGatundammoreover,isnotonlyprovingeasyofconstructionandsafe,butbyreasonoftheenormousincreasedarea(170squaremilesisthelatestcalcu-lation)ofthelakeitwillproveasplendidcontrollerofthewildriverthatwassupposedtothreatenthelifeoftheenterprise.AsfortheCulebracut,itisbeingpushedthroughwithasmoothnesswhichastonisheseveryengineerwholooksintothematter.Arecentobserversaysthattheworkonthelockshasnowprogressedtoapointatwhichitispossibletoseesomethingoftheirforms.Thepresentindicationsarethattheexcavationwillbefarenoughcompletedinabouteighteenmonthstoenablethemasonryworktobeputinhand.Materialisbeingrapidlydumpedonthesiteofthebigdam;theChagreshasbeendivertedanddammed;andtheCommissionreportsthatsuitablesandandrockforthebigmasonryrockshavebeenlocated,asalsomaterialforthemanufactureofallthecementthatmayberequired.Itis,ofcourse,hopedthatthenecessarycementmaybeobtainedintheor-dinarywayatreasonableprices.Butinthatcountryof"trusts"and"corners"itisjustaswellthattheCommissioncanfacethepositionwithacertaintyofbeingabletorelyuponitsownre-sources.AVindicationofDeLesseps.THENEWCAPECAMPBELLLIGHTHOUSEINTHEYARDOFTHEBUILDERS{CH\S.JUDD,THAMES).HEIGHT65FEET.thananywhereelse.Theeventhasprovedthecriticswrong,atallevents,astothedelay.Insteadofdelay,therehasbeenagreatbetteringoftherateofprogress,sothattheIsthmianCanalCommissionhasaskedforpermissiontospendeightmilliondollarsthisyearmorethantheappropriationsvotedbyCongress.I|TheIsthmianCanalCommissionmakesthepublicstatementthatwiththepresentfineorganisationandatthepresentrateOxprogress,thecanalcanbecompletedmorerapidlythanbyrestrainingexpen-diturewithmtheappropriationswhichweremadeatthelastsessionofCongresstocontinuetheworknowuponworkatGatun,ratherthanupontheworkofexcavation,whichhashithertobeengenerallytakenasthedeterminingfeature.The(,progressinthisdirectionhasbeenfasterthananticipatedandtheappropriationmadeatthelastsessionofuntil1908.Thework,onthelocksanddamsoneachterminushasbeenopened,andwillbepushedvig-orouslyduringtheyear,whileverylittlewasex-pendedatthoseplacesduringthefiscalyearwhichterminatedJune30,1907.Thetimeofcompletionofthecanal,saystheCommission,appearstodepend121



ThenewsisnowpublishedthatoneoftheolddredgeswhichhasbeenlyingintheRioGrandeformorethantwentyyearshasbeenre-builtatamoder-atecost,andiscapableofexcavating120,000cubicyardsofmaterialpermonth;asmuchinfactascanberemovedbyfourofthemostmodern95ton5-yardsteamshovels.Ofthisresurrectionfromthedeadoftheoldcompany,competentengineersestimate,thatwhenitisputtoserviceattheLaBocaentranceofthecanal,itwilldomoreworkthanamoderndipperdredgecostingItispathetictoreadthatinthereconstructionofthisderelictthevariouspartsusedwereallofFrenchconstruction,andwerefoundinthetropicaljunglesamongtheabandonedmaterialwhichhadlainex-posedtotheelementsforovertwodecades.Amongthelotwerethreeboilersmexcellentcondition,absolutelyfreefromcorrosion;twocylindersingoodshape,andtheengineinthehullcouldnotbesurpassed,saysapracticalauthority,bymodernmachinery,eitherastoadjustmentoreconomyofoperation.Allofwhichisattributedbypracticalmen,whohaveseenwiththeirowneyes,partlytotheexcellenceofthematerialandpartlytothecarefulmanagementwhich,whentheworkwasstopped,coveredupthemachinerywithleadand?grease.ThereconstructeddredgeisfoundtocompareveryfavourablywithanoldScotchdredgewhichtheoldcanalcompanyhadinuseforsomeyears,andwasabandonedastheotherwas,anddulyre-constructed,sincewhenshehasdonesplendidworkwitharecordoflessthanfortydaysoutofcommissionforrepairsinfiveyears.Whenthesetwoderelictsareatworktogethertheeffectontheprogressoftheworkwillbe,saytheengineers,verymarked.AthirddredgeofFrenchconstructionisinhandforre-construction,andpromisestobeeverybitasgoodwhenputto-getherandcommissioned,withtheuseofFrenchmaterialstakenfromthedebrisbythesideofthecanal.Addthatthematerialremovedbythedredgesnowatworkisalltakenoutanddumpedintodeepwaterbyeightself-propelledbarges,anditisevidentthattheprestigeoftheveteranwhobuilttheSuezCanalcanbewellre-establishedbytheworkhehasleftbehindhiminthecanal,whichhemighthavemadeatriumph,butforthemalevolenceofpoliticalfaction,andthedishonestyofpoliticalallies.AtalleventsthereputationoftheengineersofFrancewillemergewiththecompletedPanamaCanaloutofthedarknessofthepast,clearedofthegraveimputationsofincompetencyandcare-lessness.Perhaps,also,theplanofsomeof,thebestofthemforasea-levelcanalmayalso'onedaybevindicated.Whoknows?ADisquietingReport.Thefollowingcablemessage^alludestotheabove:—:—"NfwYork,January14."ItisreportedinWashingtonthatthePanamaCanalwillcostthirtymillionsterlingabovetheestimates,owingtorevisionofplans.Eventhen,vesselsoftheDreadnoughtclasswillbeunabletopassthroughthecanal."Thisisratherloose.Isitanreportorastreetrumour?Arethesemillionsofdol-lars,orpounds?Whenweretheplansrevised,andwhy,andwhatplans?Onthewhole,considerationmustbedeferredforfurtherinformation.Februaryi,1908.PROGRESSThefollowingaretheprincipalkindsofhoneandoil-stonefromwhichaworkmanislikelytobeabletomakehisselection—theorderinwhichtheyareplacedbeingapproximatelythatoftheirabradingpower;thoseatthetopofthelistbeingthe"fast-estcutting,"aqualitywhichisgenerallyaccompa-niedbyawantoffinenessintheedgeproduced.1.WashitaOilstone.—Averycompactwhitesandstone,ofratherrecentintroduction,almostresemblingCarraramarbleinappearance.AlthoughitdoesnotgreatlydiffermpricefromTurkeystone,itsmuchgreateruniformityandslightlymorerapidcuttingpropertycauseittobeinmorefavourwithcarpertersandothers,withwhomcoarsenessofedgeisnotanobjection.2.Turkeyoilstone.—Whenofgoodqualitynobettersubstancecanbeemployedforsettingtoolsforwhichgreatfinenessofedgeisnotrequired,sinceitcutsthehardeststeelwithavidityevenwhenbutlittlepressureisapplied.Atthesametimeitisofaclosegrain,andisnoteasilyscratched.Un-fortunately,itisacry\ariableinquality,asjtisalsoincolour;thelatterwhichiscalledwhite,grey,orblackbeinggenerallyaveinedmixtureofdifferentshadesofbluishandbrownishgrej-s.Itscostisaboutthreetimesthatofthestonenextmentioned.3.CharnleyForestStone.—FoundnearMountSorrel,inLeicestershire.ThisisthebestoftheBritishoilstones,andhaslongbeenafavouritewithcarpentersandothers,thatfromtheWhittleHillQuarries,whichisofgreycolour,dappledorstreakedwithred,beingconsideredtobethebest.Tilllatelythishashardlybeenobtainable,theonlyrepresentativeofCharnleyForeststonebeingaratherinferioronewithadecidedlygreentint.Bothofthem,however,giveaveryfairlyfineedge,butdonotcutquitesorapidlyorwith--xsslightpressureasTurkey.4.CanadaOilstone.—Averyfineporoussand-stoneofagreyishwhitecolour,whichhasbeenrecentlyintroduced.Beingmuchlesscompactthananyoftheprecedingstones,itismuchmorerapidlywornaway.Itsfirstcost,is,however,ratherlessthanthatofCharnleystone.5.GrecianHone.—Underthisnameaslatystoneisimportedwhichisofagreenishcolour,and,althoughsaidtobesuperiortoWelshoilstone,doesnotgreatlydifferfromitinappearance.6.WelshOilstone.—Ahardishstoneofagreencolourandslatytexture,inferiortotheCharnleyForestforjoiners'use.Inpriceitisaboutthesame,asalsoistheGrecianhone,No.5.7.ArkansasOilstone.—Cutsslowly,butisverysuperiortoallthoseabo\ementionedforgivingafineedgetosurgicalinstruments,&c.Althoughextremelycostly—itspricebeingaboutfourtimesthatofTurkeystone—itisextensivelyusedforsuchpurposes.IncolouritresemblesWashitaoilstone,butitisofverymuchfinergrainandwearsawayveryslowly.8.GermanHone.—Thinslabsofaverysoftyellowstone,cementeduponaratherharderbutsimilarmaterialofaslate-bluecolour,areimportedandsoldunderthisname.Theextremesoftnessoftheformerrendersitalmostuselessforsuchedge-tools'aswehavebeenconsidering,althoughitiswelladaptedforsettingrazors,towhichitimpartsanedgeofgreatsmoothnessanddelicacy.IntheWorkshop.Itshouldbenotedherethatitisquiteaspossibleforareciprocatingbearingtorunhotthroughbeingtooslackasthroughbeingtootight.Averyslackbearingwillknockheavily,andtheimpactsofthesurfaceswillnaturallyevolveheat.Inpracticalworking,whensuchacaseoccurs,theonlyremedyshortoftighteningthebearingistokeepitover-suppliedwithoil,thusproducingacushionfortheblow.Guidesdonotneedgroovesifthesurfacesareproperlyprepared;andtheyarecertainlyundesirableinbearingsofreciprocatingmachines,whereitissoessentialtokeepasmuchoilbetweentheloadedsurfacesaspossi-ble.Inthiscasethechannelsonlyaidittopasstotheunloadedsidewhereitisnotneeded.Wheregroovesareused,itisim-portantthattheedgesshouldberounded,foriftheyareleftsharptheytendtowipeofftheoilandkeepitinallthechannels.GroovesforOil.thereforefollowsthatoilcannotbefedbetweenthesesurfacesunlessitissuppliedattheabovepressure.Now,thecaseinpointisthatofanordinarybearingfedatthetopbyadriplubricatorhavingnomechanicalar-rangementtoputpressureupontheoil,andthequestionis:Howdoesthelattergetbetweenthelowersurfaceswheretheoilisunderapressureof101b.persquareinch?Theresultisbroughtaboutbythepropertyofadhesioninconjunctionwiththevelocitywithwhichtheoiliscarriedroundbytheshaft.Intheabovecasetheshaftnaturallyliesonthebottomsurfaceofthebearing,leavingasmallbutimportantcrescent-shapedspaceatthetop.Theoilfromthelubricatorfallsintothisspace,andspreadsitselfthicklyovertheuppersurfaceoftheshaft,adheringtoit;thefilmbetweenthebottomsurfacesis,ofcourse,muchthinner.Astheshaftrotates,thefreshlyfedoiliscarriedintothegraduallynarrowingspace,acquiringahighvelocity,andbyitsadhesivepropertiesstillclingingtothejournal.Itisnow,ofcourse,considerablycompressed,andthefartheritiscarriedthegreateritspressurebecomes,untilfinallyitacquiresapressureequaltothatbetweenthelowersurfaces.Thequestionoflubricatingoilsisaveryimportantone,andbyfartoolargeasubjecttobemorethantouchedonhere.ThechiefpointstobeconsideredintheselectionofanoilaTethepressureonthebearingorthesizeoftheengine,andthetemperatureatwhichitispresumedtheparttobelubricatedwillwork.Whatiswantedisafluidthatpossess-esthelowestmolecularfriction,andfromthispointofviewthethinnertheoilthebetter.Ontheotherhand,thinoildoesnotlenditselfverywelltowhatmaybetermedadhesiveactionofthebearing,andasthelatterheatsupitgetsthinner,andconse-quentlyworseandworseinthisrespect.Onthecontrary,thickorheavyoil,owingtoitsgreateradhesiveness,willforceitswayinevenagainstthegreatestpressure,butwhenthereitisnotsoefficientasthinoil.Itisobviousthatinacaselikethistheideaisthehappymedium,anditisatthisresultthatmostmanufacturersofoilsaim.Inanen-gineoranymachineitiscustomarytousethesameoiltolubricatealltheexternalparts.Itshouldberememberedthatwhilethisistheonlymethodpossibleinpractice,itistheoreti-callywrong,asreciprocatingbearingsrequireaheavieroilthanguidesorjournals,inordertoreduceasmuchaspossibletheflowfromtoptobottomofthe"brass"consequentuponthealternatingimpacts.Itisconceivablethatagreaterproportionofathinoilwouldbeforcedroundtothesidewherethereisnoloadthanwouldbethecasewhereathickoilwithitssuperiorviscosityisused,Itmaybetakenasanaxiomthatsolongasrollingfrictiononly,asdefinedabove,ispresentinabearingtherewillbenoappreci-ableheating;butthemomentrubbingfric-tionbetweenmetalandmetaloccurswarmingupbegins.Thismaybeduetothreecauses:(1)Insufficientsupplyorpoorqualityofoil;(2)thepresenceofaforeignsubstance,suchasgritinthebearing;or(3)badlypreparedsurfaces.Inthefirstcaserubbingfrictionwilloccurallroundwithdisastrousresultsinaveryshorttime;theshaftorpinexpandswiththeheat,makingmattersworse,andfinallybecomessuchatightfitthattheen-ginepullsuporsomethingbreaks.Inthesecondcase,rubbingfrictionisonlysetupinthesmallareaaffectedbythegrit;buttheheatgeneratedtheresoonspreads,causingthebearingtocloseupasbefore,andthere-sultwillbebadscoringofthebrass,particu-larlyintheplacewherethegritispresent.Anotherpointtoberememberedinregardtohotbearingsisthataboveacertaintem-peraturetheoilchars,losingitslubricatingproperties.Whenthisstageisreached,underordinarysystemsoflubricationnoamountofoilwillcoolabearing,andtheen-ginemustbeshutdown.RubbingandRollingFriction.Allmachineusersareinterestedinthesubjectoflubrication,sinceitsocloselyeffectstheefficiencyofthemachine.Thesubjectisfullyandsuggestivelytreatedb)-Mr.F.H.Davies,inanarticleintheEletfri-calWorld,fromwhichwereproducethesalientpassages.Thewriterbeginsbyex-plainingthefunctionofthelubricant.Inanybearingthefunctionofthelubri-cantistoconvertrubbingintorollingfrictionbytheinterventionoftheminuteglobulesofwhichthelubricantiscomposed;conse-quently,inawell-lubricatedbearingthemetallicsurfacesneveractuallytouchoneanother,butareseparatedbyafilmofoil,moreorlessthick,accordingtoitsqualityandtheamountused.Inthecaseofabearingwhichisloadedinadownwarddirec-tion,saytoapressureof101b.persquareinchofarea,itisobviousthattheoilbetweenthelowersurfaceshastotransmitanequiva-lentforceinordertokeepthemapart,anditTheLubricationofBearings.122



Fig.1showsanapparatusforstudyingthelawsofmotionofbodiesfallingfreelyundergravity.Observationsaremadeonthebodywithregardtodistancesfallenthroughandcor-respondingtimes,notwhilethemotionistakingplace,butafterwards,ontheper-manentandcompletetimeandspacerecordofthemotionwhichtheapparatusgives.Pisapolishedbrassplate(about10incheslong)thatisarrangedtofallvertically,againstalmostnegligiblefriction,bymeansofthesideguidewiresthatcanbetightenedwhenrequiredbythemillednuts,N.Y.isavibratormaking60doubleoscillationspersecond,and,which,atitsfreetopend,carriesabristlethatpressesverylightlyontheplate.The"give"ofthewiresallowstheplatetoberemovedforthepurposeofblackeningitoveragasflame.WhentheplateisblackeneditissuspendednearthetopFIG.3.formedwithoutsufficientexperimentalbasisforthem,theoryissoonerorlaterprovedtobewrong.SoBacon'smethod(inwhichlaws,principles,andtheoriesarederivedfromexperimentandobservation,and,inwhichexperimentalternateswiththeoryandbothmutuallyassistoneanother)istheonethatisofrealserviceinadvancingscientificknowledge;andforthisreasonitnowreignssupremeinallbranchesofscientificenquiryanddiscovery.Asindicatedbysplendidachievement,themostrapidandthemostperfectdevelopmentofthemethodisexhibitedintheworkofthelateLordKelvin.Intheteachingofscientificlawsandprin-ciples,thismethoduntilcomparativelyrecentlyhadnotbeenappliedtoanyextent,anditresultsfromthisfactthatpracticalmenstillsneeringlyreferto"academic"knowledgeandteaching.ButoflatethetendencyinteachingscienceismoreandAfterBaconlongagoadvocatedsostronglythemethodofexperimentanddeductionforacquiringscientificknowledge,therewasatfirstaslow,and,astimewenton,anin-creasinglyrapid,adoptionofthemethod.Theerroneousinversemethodwaswellexemplifiedbythealchemistsintheirsearchforthemeansoftransmutingthebasermetalsintogold.Theypre-supposeditcouldbedone,buttheirownexperimentsandobser-vationsshowedthefutilityoftheirideas.Theflat-world,thecaloric,andthecalx-phlogistontheoristswereinsimilarcase.Indeed,innearlyallinstancesoftheoriesInconnectionwiththeabovemethodofteaching,thevariouspiecesofapparatusdescribedbelowhavebeendesignedforthemechanicsclassesoftheWellingtonTechni-calSchoolbytheDirectorandmyself.Theyhavebeenmadeintheschoolwork-shopspartlybythestudentsandmyassist-ant,Mr.Dolby.Theyformonlyaverysmallpartofthetotalequipmentnecessaryforamechanicslaboratory,butitishopedthat,duetopossibleoutsideaid,themechanicsandotherclasseswillbesoonfullyprovidedfor.Mostoftheapparatusisarrangedtofitononepatternandsizeofstand.Inthisway,comparativelyfewstandsarerequired.Theutilityoftheapparatusisnotlessenedthereby,butisratherimproved;andtherearetheadvantagesthat,asregardsthemak-ingofthem,thematerial,labour,andcostaremuchreduced,asisthestorageroomrequired;whiletheconvenienceofhandlingduetolessenedweightisincreased.moretoemploythemethodsthatareinvogueinthepracticalscientificworld.Theprinciplesandlawstobelearnedbythestud-entarededuced,undertheguidanceofhisteacher,fromquantitativeobservationofphenomenashownbytheapparatusarrangedforthepurpose.Bvenmathematicsarenowstudiedinthisway,duechieflytotheinitia-tiveofProfessorPerry,oneofIyordKelvin'smostdistinguishedstudents.Usuallythestudentmakesexperimentsinthesub-jectsthatapplymoredirectlyintheworkhewillbeengagedininafterlife,butwhetherthesubjectsthemselvesrelatetohislaterworkornotdoesnotmattersomuchashiscomprehendingthepowerof,andhisabilitytoapply,thedeductivemethodinconnectionwithanybranchofscientificortechnicalinvestigationhemaybeconcernedwith.Theabovekindofinstructionrequiresaconsiderablevarietyofapparatuswhichmustnotbecrudeandgiveroughresults,butshouldbewelldesignedtosatisfythefollow-inggeneralrequirements:—:—(a).Thephenomenatobeobserved,andthemeasurementstobemade,shouldbevitiatedaslittleaspossiblebydis-turbingphenomenaorerrors.(b).Adjustmentsandobservationsshouldbearrangedtobemadequicklyandeasily.(c).Thechancesoftheexperimentbreak-ingdown,duetomishapstothesettingortotheapparatusitself,shouldbereducedtoaminimum.Whentheseconditionsarefulfilledseveraladvantagesaccrue:—Thestudent'sattentionconcentratesmoreonthephenomenaormeasurementsunderconsideration;histimeissaved,sothathedoesnottireoftheexperi-ment;andhegetsovermoreofthesubject;andaltogetherhetakesmoreinterestintheworkandinwritinguphisreportsanddescriptions.NewExperimentalApparatus.ByW.ALEXANDER,A.M.1.M.E.,A.M.I.C.E.Februaryi,1908.PROGRESS.FIG.I.FIG.2.
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ingstrings,orthepinswhich,supportthebeaminFig.5.Thebeamhasanumberofequidistantholesofthesamediameter,sothatthesomestringsandpinscanbeusedinloadingthebeamasareemployedfoiap-plyingtheforcestotherevolvingpartofthetablewheninthehorizontalposition.Thepulleyscanbeplacedinanypositiononthecircumference,andcanactwhenthetableiseitherinthehorizontalorintheverticalposition.TheprinciplesofbeamscanbederivedbyexperimentssuchasFig.5shows.Theprinciplesofmomentscanbestudiedbyusingthetablehorizontallyandcausingtheforcestoactontherevolvingdisc,whichwilltakeupapositionofrest.Thestudentfirstfixesasheetofpapertothediscbyin-sertingtwopinsinthehole'sThepaperwillrotatewiththediscuntilthepositionofequilibriumisreached.Thenlinesaredrawnonthepapertosh>wthepositionofthestrings.Arrowsandfiguresareputonthelinestogivethedirectionsandmagnitudesoftheforcesrespectively.Thecentrepointismarked,whenthepaperisremoved,inorderthatthecalculationscanbemade.Fig.6showsafunicular(orstring)polygonwiththeappliedforces.Therecordistakenonasheetofpaperinthesamewayasbefore,andthestructureandforcediagramsdrawnFIG.7.'1bifilarsuspensionpendulum,forcomparingonetypewithanother.Thecomparisonismadebycausinganypairofthethreedifferentkindstovibratetogetheronthesamestand.ForstudyingthelawsofcoilfrictiontheapparatusshowninFig.3hasbeendevised.Itiswellknownthatwhenabelt,string,orrope,islappedonaplainorgroovedcylindricalpiecethelargerpullappliedatoneend,necessarytoovercomeaconstantsmallerforceattheotherend,increaseswiththeangleoflap,morerapidlythaninsimpleproportion.Theprecisemannerofincreasehasbeendeterminedandrepresentedinaformula,theconstantofwhichvarieswiththematerialandformofband,andonthematerialandformofthesurfaceonwhichthebandlaps.Howtheconstantvarieswiththediameterofthesurfaceandthethick-nessofthebandIdon'tyetknow,butthiscanbedeterminedfromtheapparatus.Ihisknowledgeisappliedeverydayinthecorrectdesignofbeltsandtheircorrespond-ingplainorgroovedpulleys.Italsoexplainswhyafewturnsofropewoundroundapostonawharfwithasmallpullatthefreeendwillquicklybringtorestalargeshipalong-side;andexplainswhyitissoeasytoloweraheavybarreldownaninclineintoacellarbymeansofaropefixedatthetop,passingroundthebarrel,andheldinthehand;andsoon.Aisamovablearmthatcanbefixedinanypositionbythemilledhand-nut,H.Pisanidlecylindricalpulleywithball-bear-ings.Cisachangeablepieceincapableofrotation,ofvariablediameter,withplainorgroovedsurface,andofanydesiredmaterial.sisacircularpiecedividedindegrees.Itturnswith,butcanbeshiftedrelativelyto,thearmwhensettingtozero.Tosetthearmforzeroangleoflap,thestringorbandwithtwoequalweightsattachedispassedovertheidlepulley,andthearmisadjustednearitstoppositionuntilthestringjusttouchesthefrictiondrum,whenthearmisfixed.Thescaleisthensettozero,whichcorres-pondswithzeroangleoflap.Whenthearmisshiftedthroughanyanglethestringlapsthedrumtotlaesameextent,andtkescalegivestheangleexactly.Theeffortsnecessarytopulluptheconstantresistence,andthecorrespondinganglesoflap,arerecorded.Acomprehensivesetofexperimentscanbedonewiththeapparatus,forallthevariablesthatinfluencetheresultcanbeeasilyaltered.TheexperimentalcraneillustratedinFig.4isarrangedfortestsofmechanicalefficiency(whicharetypicalofthetestsforothermachines),andfortestingthetruthofthestressdiagramsthatgivetheforcesactinginthemembersThecranewiththeloadsuspendedasintheillustrationgivestwospeedratios—3and9to1.Byusingapulleyblockanothertwocanbegot—6and18to1.Thus,fourdifferentefficiencytestscanbemadewfthvaryingload.Inadditiontothetwowaysjustmentionedofsuspendingtheload,itcanbehungfromthejunctionpinofjibandtie,sothatfoianyloadthreedifferentdiagramscanbegotfortheforcesexertedbythejib,.«tie,andstring,atthepin.Inordertomakethetestforthestressesmoregeneral,thelengthofthetiecanbealteredbymeansofthescrewN.Bisabalanceweight,whichhastheeffectofrenderingthejibandtieweightlessinasmuchastheirweightaffectsthestressesinthem;Sisthestressindicator,graduatedinpounds.Theeffort,E,isappliedtothelowerdrumwhiletheloadistransmittedtotheupperdrum.Thepawlshownpre-ventstheloadrunningbackwhenstressesarebeingobserved.Torenderthecranesensitiveinrespectofstressesthepulleyshavebeenmadelight,andlargeindiameter,andthepinssmall.Thefigureexplainsaninterestingcaseasregardsthestressinthetie.Thelengthofthetiehasbeenadjustedtobethesameasth?tofthepost,sothatthetotalstressinthestringandtiebarshouldequaltheload,4lbs.Now,thestringitselfhasaforceof4lbs.,sinceitsupportstheloadoveranearlyfrictionlesspulley.Hence,theforceinthetiebarshouldbezero,astheindicatoishows.AstaticstableisillustratedinFigs.5and6.Thecentrepartismountedonballbearingsandhasanumberofbrasssocketsinitfortakingthepinsattheendsoftheload-supportofitsfaUbymeansofathread.Thevibratoristhenstarted,andtheplatecausedtofallatthesametimebyburningthethread.Thebrightwave-tracemarkedontheplatebythevibratingbristleformsapermanent,continuous,andcompletespace-timerecordofthemotion,andfromthistraceallthelawsofmotionofbodiesfallingfreely,andalsothegravityconstant,canbededuced.AKater'spendulumisshowninFig.2.Itisaninstrumentforthedeterminationinabsoluteunitsoftheforce,ortheacceleration,ofgravity.Thelargemasses,M,aremadeintwopartsandaresymmetricalabouttheiraxes,sothatarotationwouldnotaffecttheperiodofvibration.Inorderthattherateofswing-ingcanbealteredtheyaremovablealongtherod,andcanbefixedinanypositionbysimplyscrewingoneportionofthemassintotheother,whichcausesafirmgripontherod.Nisasmallermassintheformofamillednutthatcanbeadjustedinpositionmoresensitivelythanthelargermasses,forthepurposeofbringingtheperiodsofvibrationforbothknifeedgestoexactlythesamevalue.Whenthisisaccomplished,thecommonperiodisthesameasthatofaperfectsimplependulumofthesamelengthasthedistancebetweentheknifeedges,andasimplecalcu-lationwilldeterminetherequiredresult.Itisintendedtomakeassoonaspossibleanearlyperfectsimplependulum,andaFebruaryi,1908PROGRESS.
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Adynamodrivenfromacaraxleisthechiefpartoftheapparatususedforlightingrailwaycarriagesinmanycountries.Ac-cordingtotheElectricalReview,thepositivedangerofdrillingholesintheaxlewhenat-tachingtheequipmenthasnotbeenrealised,thoughitisgenerallyunderstoodtobein-advisable.Thefactthatadrilledholewillpreventthespreadingofanincipientcrackiswellknown,andof-tentakenadvantageof.Butitdoesnotseemtobeaswidelyknownthatsometimesacrackmaybestartedbyadrilledhole.Inanymaterialsubjectedtoalternatingstressescracksmayappearwherethereisanab-ruptchangeofsections;orwhereanotchbasbeenmadebyacuttingtoolinaturnedsui-face.Intworecentlyfracturedaxlesthebreakoccurredthroughthecentreofshallowholes,whichhadbeendrilledtorecenethepointofasetscrew.Thediameteroftheaxlefracturedwasineachcase3Jinchesandthebreaksoccurredafterrunning15,380and13,900milesre-spectively.Thecrackswereseveralinchesfromthekey-seats,andatpointswherethestresswouldnotbemaximum.Asaresultofthesebreaks,setscrewshavebeensu-peisededbyapairofclampedplatesgrip-pingtheaxleandboltedtooneanother.Whereaxleshavebeendrilled,howeverslightly,theyshouldbecarefullyinspectedfromtimetotime,todiscoveranycracksassoonastheyappear.AnIndirectbutImportantDanger.TheU.S.NavyDepartmentissupplement-ingwirelesstelegraphyonwarshipswithwirelesstelephony.ItwashopedthatallthebattleshipswhichstartedinDecemberforthePacificwouldhavebeenequipped.Tele-phoneswereinstalledontheConnecticutandVirginia,andcommunicationspassedbetweenthematadistanceoftwomiles.Allthoseshipswhichwe.cequippedwithwirelesstelegraphy,butnotwirelesstelephony,coulddistinctlyhearthroughanordinarytelephonereceiverwhatwassaidinthetransmitteraboardanothership.MrdeForrest,whoiso\erseeinp;theinstallation,whenontheConnecticuttalkedintothetransmitterofthewirelesstelephone,andtheoperatorsontheNavalWirelessTelephony.Electricityhadledtohighlygratifyingresults.Mr.Hilmesgoesontosaythattheopinionspas-sedbyeveryengineermetwithhavebeenveryhigh,andthathadtheybeeninapositiontomanufacturehecouldhavebookedordersforthousandsoftheads.ThesamegoodnewsalsohailsfromEngland,whereMessrs.BarnardBrownandJohnBurgess,lateofNewZealand,havebeenpushingtheHolmes-Allentiollyhead.ThesegentlemenstatethattheyhavehadthreesatisfactorytrialsinGlasgow,andfromtheirlatestadvicewelearnthatMr.HolmeshasarrangedtohavetheheadsmadeinScotlandandtosupplythemtothecompaniesonroyalty.outonanothersheetofpaper.Theresultsobtainedexperimentallyandgraphicallyarethencompared.Forstudyingthegeneralconditionsofequilibriumofanybodyatrestundertheactionofforcesinoneplane,alightdiscofwoodofanyshape,andprovidedwithsocketholes,isplacedonthecentrepartofthetable,andtheforcesareappliedtothedisc.Theprinciplesofbeamscanalsobestudiedfiomthetableinthehorizontalpositionbyusingashortandlightwoodenbeam.Inalltheexperimentsfrictioncanbeeliminatedentirelybyshakingthetablealittleonitsstand.Also,duetostringsbeingclosedowntothetable,errorsfromparallaxaresmall.Henceitisthattheapparatusgivesresultscorrecttoonepercent.InFig.7isshownanopticalleverformeasuringsmallthicknesses.Visatelescopeprovidedwithcrosswires.5isascaledividedintotenthsofaninch;Cisamovablecollarcarryingscrewedpost,P,withmilledheadforfixingcollarinanypositionalongthehorizontalrod.Thetele-scopswithscalecanbeclampedinanyposi-tiononthepost.Tisatripod,withitsfeetconstrainedbyapoint,line,andplane;itisprovidedwithagraduatedscrew,N,andmirror,M.Thescaleisreflectedfromthemirrortothetelescopeandcanbeclearlyseenatthesametimeasthecrosswireswhenthefocussinghasbeenproperlyaccomplished.Thepositionofthecrosswiresonthescaleisreadoff.Thepiecebeingmeasuredisthenplacedunderthescrew,N,andthenewreadingtaken.Whenthecollarisinthepositionshown,thethicknessisequaltotheone-hundredthpartofthedifferenceinscalereadings.Thescalecanbereadtotheone-fortiethpartofaninch,sothatthethicknessisgiventotheonefour-thousandthpart.Thehead,A7",A7",isdividedinto25parts,andone-fourthofthesedivisionscanbeestimated.Thescrewhas40threadsperinch.Con-sequently,byturningthescrewsothatthescalereadingcomesbacktotheoriginalvalue,thethicknessisgivenbythenumberofdivis-ionsturnedthroughbythegraduatedhead,N,alsototheone-four-thousandthpartofaninch.Thusthescrewformsacheckontheopticallever.Inhavingthecollarmovabletheinstru-mentisbetterfromaneducationalpointofview,forthestudenthastomakeouthisowncalculationsintransferringfromscalereadingstothicknessesforan}'otherpositionofthecollar.Februaryi,1908.PROGRESS.BythelastAmericanmailwereceivedadvicefromMr.GarnetB.Holmes,ofMessrs.HolmebandAllen,Wellington,totheeffectthattheirtrolleyheadhasbeenmakingagreatimpressionintheUnitedStates,andMr.HolmesparticularlyemphasisesthefactthatthepossessionofMr.Edison'spatronageTheHolmes-AllenTrolleyHead.ApatenthasbeengrantedinGermanyforaninventionforthemanufactureofglasstelephoneandtelegraphpoles.AcompanyhasbeenorganisedandafactoryforthemanufacturingofglasspoleshasbeenbuiltatGross—Almerode,nearFrankfurt.TheglassmassofwhichthepolesaremadeisstrengthenedbyinterlayingandintertwiningwithstrongwirethreadsOneoftheprincipaladvan-tagesofthesepileswouldbetheiruseintropicalcountries,wherethewoodenpilesaresoondestroyedbytheravagesofinsectsandclimaticinfluences.Thepolesareverycheap,costing25seachpoleof23feetinlength.TheImperialPostDepartmentofGermanyhasorderedalargesupply.BankruptcyOrderv.DispositionProofofIyOSS.Mr.Buttonwasadealerinantiquesandworksofart.Mr.Hairsideboughtgoodsfromhimandleftthem,andothergoodsboughtfromotherartdealerswithButtonforsafecustody.SubsequentlyheinstructedButtontosellthesegoods,thevalueofwhichwasabout£758.Button,however,becamebankruptwhilethegoodswereinhispossession,andthegoodswereheldtobeinButton'sorderanddispositionwiththeconsentofthetrueownerandpassedtothetrusteeinbankruptcy.HairsideclaimedtoproveagainstButton'sestatefor£758fordamagesforthenon-returnofthegoodsThetrusteerejectedhisproof,andtherejec-tionwasupheldbyBingham,J.HeldbytheCourtofAppeal(reversingBingham,J.),thatHairsideshouldbeallowedtoproveforthedamagesustainedbyhimbyreasonofhisgoodsnotbeingreturnedtohim,astheyshouldhavebeenaccordingtothecontractofbailment.—InrtButton,23TimesL.R.p.422.Legal.Kentucky-av\Illinois,althoughthoseshipswerenotequippedwithwirelesstelephones,attachedtelephonereceiverstothewirelesstelegraphinstrumentandhtarddistinctlytheconversationaltonesofMr.deForrest.TheKentuckyandIllinoiswereelevenmilesfrointheConnecticut.125AHVNDYUNIONLIGHTINGSET.



TheEdisonBattery.TheworkoflayingdownthepowermainsthroughwhichisconveyedtheelectricalenergyfortheuseofWellingtonconsumers,hasbeengoingonapace,andinaboutano-thermonth'stimethepresentcontractwillbecomplete,whennolessthan15milesofcablewillhavebeenlaiddown.Whenthisworkhasbeenfinished,anextralengthof8milesofcablewilljieinstalled,bringingthetotalupto23miles.vThebusinessareaofthecitywillthenbereticulatedwithanetworkofpowercables.Thisareaincludesallthatportionofthecityboundedbytheharbourononeside,Sydneystreetonthenorth,arjdIyambtonquay,Willisstreet(asfarasIngestrestreetcorner),Ingestrestreet,andKentterraceonthewestandsouth.Thepresentpowersupplyisquiteuptorequirementssofar.butitisexpectedthattherewillbeabigincreaseinthenumberofconnectionsforsupplyupto]500volts,andthiswillbeamplyprovidedforbytheextensionswhicharenowiniprogress.,Altogetherthereare70consumersofenergyatpresentconnected,andafurther20havefiledapplicationsforjsupply^whentheSneces-sarypreparationsfortheapplicationofthesametoplantandrunninggearhavebeencompleted.Thesupplyofenergyforthemonthending30thNovember,1907,reachedatotalof15,926units.Thefacilitywithwhichelectuclightmaybeapplied-toahundred-and-onepurposesinandaroundacountryhouseappealsmoststronglytothosewhoareaccustomedtotheconveniencesofurbanlife.Thereisnodoubt,however,thatalargenumberofthosewhosehomesaremthecountryhavebeendeterredbythecostofinstallationfromadoptingelectricity,eitherforlightingcrforsup-plementarypurposes.Recognisingthefactthatawidespreaddemandexistsforanelectricalplantsodesignedastofillalldomesticrequirements,andyetnotundulyencroachuponthepocketoftheaveragehouseholder,themanufacturersofthe"Ideal"electricaloutfithavemadeanexhaustivestudyofthespecialconditionsattachingtotheelectricalequipmentofcountryhouses,andthefollowingparticularsreachusfromMessrs.GeorgeandStokes,Auckland.The"Ideal"electricaloutfitisdistinctiveinpointof—(a)reliability,(b)simplicity,(c)compact-ness,(d)lowcostItconsistsofadynamotogeneratethecurrent,anenginetodrivethedynamo,abatterytostorethecurrent,andaswitchboardtocontrolit.Theengineis,'petrol-driven,vertical,two-cycleinaction,givinganimpulseeveryrevo-lution.Thedesignoftheengineeliminatesallmovingvalves,thepassageofthepistonopeningandclosingtheparts^admittmganddischargingthegases.Thisdesignmaybe^saidtoentirelyovercomethevibrationnuisance.In4almosteveryothermakeofdirect-coupled1]planttheengineonlyreceivesanimpulseonestrokeoutoffour,andthelod^alternatelyintensionandcompression..WithLightintheCountry.thoseworkingabouttheengineroom,butalsoeli-ramitesthelossinpowerduetobslt-slipandfriction—abynomeansnegligablequantity.Thedynamoisspeciallybuiltforthework.Itissowoundastoaffordcloseregularityofvoltage,thebearingsarelongandarefittedwithcontinuous,or"ring"lubricators,while,inaccordancewithmod-ernpractice,thebrushesarecarbon,ofamplesectionalareatocarrythemaximumcurrent.The"Ideal"storagebatteriesare,astodesignandmanufacture,bothmechanicallyandchemicallycorrect.Carefulconsiderationhasbeengiventotheconditionsunderwhichthecountryhousebatteryusuallyworks,theplatesbeingmadeofthebestleadandofasectionthatwillinsurerigidityandabsenceofbuckling.Thesetsaremadeupinthesmalleroutfitsof27,andmthelargersizesof54cells,eachsetconsistingofglassboxeswithtrays,oilinsulators,sprayplates,non-corrosiveconnectinglugs,diluteacidandstands.Theswitchboardishandsomeandsymmetricalmdesign,andconsistsofabaseofpolishedenamelledslatefiamedmoakorothersuitablewood.Theaddition""to"theswitchboardofchargeanddis-chargemetersisstronglytoberecommended,bymeansofwhichtheamountofcurrenttakenoutofandputintothesioragebatterymaybedetermined.Bymakinguseofthesemetersthecommonfaultofoverdischargmgthebatteryisobviated.Takingthe"Ideal"outfitasawhole,wemustconcludethatitisanimmenselysuccessfuloneasregardsthesavingincapital,outlay,and1miningexpenses.Thus,themanufacturersareenabledto'kplaceacompleteelectriclightingplantwithinthepreachofthemanofmoderatemeans.WeunderstandthatMessrs.GeorgeandStokes,Limited,arepre-paredtosubmitfullparticulars,etc.,ofthe"Ideal"outfit.ElectricityinWellington.Februaryi,1908PROGRESS.Forthepasttwoandahalfyearstwo500k.w.verticalturbineshavebeeninoperationatChrist-churchpowerhouse,andthetotalconsumptionofoilforthatperiodwas100gallons,theoilbeingreturnedtothesupplytanksfromtimetotime.This100gallonshasnowbeendrawnoffandusedforlubricatingtramwayaxles,andthetotallossofoilfortheabove-mentionedperiodhasworkedoutatonly20psrcent.Repairsonthesemachineshavealsoprovedremarkablysmall,amountingtothemerereplacementofthreewhitemetalbearingshavinganaveragelifeoftwelvemonths,andwhichwerere-metalledatacostof£5,TheorganisersoftheAnglo-FrenchExhi-bitionatShepherd'sBushhaveconcededtheelectriclightingoftheexhibitiontoFrenchhouses.Now,theExhibitioncovers140acres;thebuildingscomprisetheRoyalPavilion,theGardenClub,thePalaceRes-taurant,andthehugemachinerycourt;whileinadditiontherearethemainBritishandFrenchsections.Thereareextensivegardens,andthecolonialsectionadjoinsthestadiuminwhichquadrennialOlympicgamesaretobeheld.Thisvastareawillbecapableofseating68,000persons,everyoneofwhomwillhaveagoodviewofthegames.Thereisarunningtrack,threelapstothemile,alreadylaiddown,andacyclingtrack,two-and-three-quarterlaptothemile,incourseofconstruction,andwhenafootballmatchisbeingplayed,thevisitorswereinformedthatasmanyas150,000personswillbeabletowitnesstheplay.Abath1000metresinlengthhasbeencontructedinwhichswim-mingcompetitionswilltakeplace.Alto-gethertherewillbetwentypalaces,400ft.longby70ft.wide;anditmaybeaddedthatthegreatmachineryhallwillcontainover250,000ft.ofspace.Tohavesecuredthecontractfortheelectriclightingofsuchavastexhibitionisverysuggestiveoftheup-to-datesuperiorityofthemethodoftheFrenchelectricians.Anglo-FrenchExhibition.THELIGHTING.the'j'^ldeal"^engine,however,everysecondstrokeisa..usefulorworkingstroke,andtheconnectingrodisalwaysmcompression.Efioitshavefrequentlybeenmadetosecurevibrationlesseffectoftwo-strokeenginesbymultiplyingthenumberofcylind-ers.This,thoughpossiblymodifyingoneevil,merelyaggravates^another,inthatitentailstnemultiplicationofcomplicatedvalvegear.Therecan,therefore,tenodoubtastothesuperiorityofanenginewhichnotonlyhasnovalves,but\\hichwillalsoworksteadilyandquietlyononecylinderalone.Mostenginetroublesaielocatedsomewhereinthevalvegear.Runningathighspeedsofnecessitydevelopsconsiderablewearintherelativelydelicatemechanismofavalve.AlittlegritmaylodgeandholditopenorkeepitshutPeriodicalgrindingisnecessary,orthevalvewillnotbedproperly.Springslosetheirelasticity,andthe"timing"isthrownout.The"Ideal"engineshavenovalves,onlyports,andaslongasthepistonmovesupanddowntheseportsmustbeopenedandclosed.Thetimingispositive,becausetherelativepositionoftheports,oncedetermined,canneverbechanged.Thecylindersarewater-cooledbythermo-syphoniccirculation.Lubricationissemi-automatic.Thegoverningiscloseandefficient.Astheengineanddynamoaredirect-coupledonthesamebedptete,allbeltingisdispensedwith,andtheutmostpossiblecompactnessisthussecured,the"Idej,l"setsoccupying,powerforpower,lessspacethananyotheronthemarket.Inadditiontothis,theabsenceofbeltmgnotonlyremovesadangertoTHE"IDEAL"LIGHTINGSET.ThedailypresshasagainbeenconcernedastothelatestmagicaldiscoveryofMr.Edison.Thelong-promisedtattery—whichistorevolutionisethemotor-carindustry,consignallpetrolvehi-clestothescrapheap,createaboominaeroplanesandflyingmachines,andrelegatethehorsetothelimitedsphereofazoologicalexhibitordomesticornament,andsoon—isabouttobepresentedtotheworldatlarge.Tothegeneralpublictheseannouncements,exagger-atedthoughtheymaybe,aregoodreading,andassuchsuffi-cient;buttheengineerrequiresfactsanddetails.ArecentissueoftheElectricalWorldcontainedsomeextractsfromthemanypatentsrecentlytakenoutbyMr.Edisonincon-nectionwithhisdevelopmentofthenewstoragebattery.Theseriesofpatentsrevealsare-markableperfectionofdetailinexperimentalwork,andaffordstestimonyastothesustainedingenuityoftheinventor.Oneofthepatentscoversamethodofmakingseamlesssteelbatteryboxesorcans.Themanufactureoftheseseamlesssteelvesselsiseffectedbymeansofelectro-lyticdepositioninanumberofsteps,eachofwhichisimportantandessentialtothesuccessoftheprocess.Hollowbrassorcoppermouldsoftheproperformarefirstcoatedwithanexceedinglythinlayerofparaffinwax,overwhichacoatingofgraphiteisapplied.Thelayerofwaxissothinthatthegraphiteapparentlymakescontactthroughthewaxwiththemould.Acoatingofcopperofabout0.004in.inthicknessisthenappliedelectrolytically.Themouldisthenremoved,washed,andintroducedintoasecondtank,whereitreceivesanelectrolyticcoatingofnickelabout0.001in.thick.Thenitpassesintoathirdtankcontaininganeutralferrousammoniumsulphatesolutionwithironanodes.Hereitreceivesanironcoatmgofabout0.02in.thickness.Inordertopreventtheformationofpitsorholesinthedepositedironcoating,whichwouldbelikelytoformbytheaccumulationofgasbubblesthereon,andinordertosecureaverysmoothsurface,aquantityofcrushedcharcoalisintroducedintothesolution,wherebytheaddedmaterialwillruboverandscourthesurfaceofthedepositedmetal,polishthesameandwipeoffanygasbubbleswhichmaytendtoaccumulate.Duringtheironplatingthemouldisrapidlyrevolvedataspeedofaboutl\r.p.s.Themouldisthenremovedfromthetankandwashedinwaterofatemperatureofabout76deg.C,therebymeltingthewaxoriginallydepositedonthemould.Thedepositedcanisthenremoved126



fromthemouldandisannealedbyheatingittoredheatinaclosedretortcontaininganon-oxidisingatmosphere,suchashydrogengas.Afterannealing,thearticlesareallowedtocoolinthesameatmos-phere.Finally,thecopperoriginallydepositedonthegraphiteisremovedbyfillingthecanwithasolutionofcoppernitrateandsodiumnitrateandusingthecanasananodeagainstacoppercathode.Itisquiteevidentthatinthislongprocess,whichis,ofcoursecarriedontbyautomaticmachin-ery,notasinglestepissuperfluous.Thewaxcoatingonthemouldisappliedtopermitlateraneasyremovalofthedepositedcanfromthemould.Thegraphitecoatservesformakingthesurfaceconductive.Thecoppercoatisnecessarybecauseanickeldepositwouldnotsticktothegraphite.Thenickelisnecessaryonaccountofthecausticsodaelectrolyteofthebattery.Indepositingtheiron,theuseofthesmallparticlesofcrushedcharcoalnotonlyservesforwipingoffthegas-bubbles,butalsoforincorporatingasmallpercentageofcarbonwiththeiron.Inthesubsequentannealingprocesstheirongetsthenecessarystrength,andonaccountofthesmallpercentageofcarbonincorporatedwithit,itis,infact,convertedintoasuperiorproductofsoftsteelcontainingalmost0.4percent,ofcarbon.ItwasearlyrecognisedbyMr.Edisonthatinordertogethighconductivityoftheactivemassmthelittlepocketsofhisstoragebatteryplates,itwasnecessarytomixtheactivemassofnickelhydroxidewithsomematerialofgoodconductivity.Flakegraphitewasfirstused,butinthecourseofalongtimeitwasfoundthattheflakegraphiteundergoesachangeinitscontactresistance,andthecapacityofthebatteryistherebydiminished.Mr.Edisonnowusesflakesofanickel-cobaltalloy,containing,say,60percent,ofcobalt,and40percent,ofnickel.Ofthenumerouspatentsfortheproductionoftheseflakesorfilmsitwillbesufficienttodescribethemethodrevealedinthelastpatent.Acoppercylinderwithapolishednickel-platedsurfaceisfirstimmersedinasuitablecobaltplatingbath,andwhilethecathodeisrevolvedathinfilmofcobalt0.0001in.orlessinthicknessisplatedonthecathode.Thisisthenwashedandplacedinasolutionofcoppersulphatecontainingsomefreeacid,wherebythecobaltiscausedtogointosolution,andthecopperisdepositedascementcopperingranular,butslightlyadhesive,form.Thecylinderisthenplacedinacopperplatingbathandanelectrodepositofcopper0.003in.to0.0035in.thickisobtainedonthecementcopper,whilethecathodeisrotated.Itisthenwashedandintroducedintoabathconsistingofamixtureofchlorideofcobaltandchlorideofnickel,andacobalt-nickelalloydepositisobtainedabout0.0002in.thick.Thecylinderisagainwashedandasecondfilmofcopperisdeposited,thenanotherfilmofcobaltnickel,andsoon,producingelectro-lyticallyalternatinglayersofcopperandcobalt-nickel,untilacompositesheetofsufficientthick-nesshasbeenobtained.Thissheetiscutlongitudinallyoffthecathodemtosmallstripswhichareplacedinabasketandintroducedintoanammoniacalsolutionofcoppersulphateandmovedupanddowninthisbath.Thecopperistherebydissolved,whilethenickelandcobaltzsenotattacked,sothatthedesiredfilmsorflakesofcobaltnickelareobtained.ElectricityNotes.TheEketahunaBoroughCouncilisadvertisingfortendersforanelectriclightingplanttobednvenbyproducer-gasengines.******Mr.F.H.Chamberlainterminateshisagreementasconsulting,engineertotheChnstchurchTramwayBoardinMarch,andistoleave,duringthatmonth,forhishomeintheUnitedStates.******Thecommencementofthelong-delayedWanganuitramschemehasnowtakenconcreteform.Mater-ialiscomingtohandfieely,andthereiseveryindi-cationthattheworkwillbspushedonwithoutdelay.******Mr.G.S.Maben,latemanagerfortheWellingtonElectricLightingSyndicate,leftforEnglandrecentlyforthepurposeofpurchasingthenecessarypumpingplantfortheRossFlatgoldmine.Thecostoithisplantwillamounttobetween/25000and******Theamountofelectricalpowerusedinfactoues,etc.,inWellingtonisrapidlyincreasingdaybyday,andthetramwaypower-housesuppliestodateover1000horse-powerformotors.Thelayingofnewpowermainshasjustbeencompleted,andinthenearfuturethepresentoutputwillinallprobabilitybedoubled.Februaryt1908.PROGRESS.Probablythelargestexposeddepositofcinnabar,orquicksilverore,isthatformingthemountainfromwhichthetownofBlackButte,Oregon,derivesitsname.Thereisavein400feetwide,whichhasbeenopenedformorethanamilealongthemoun-tain,atadepthof1,000feetbelowthecrest.InEuropethechiefminesareatAlmadeninSpain,andatIdnainAustria,atowntwenty-eightmilesfromTrieste.Theprocessofobtainingmercuryiscalleddistillation.EvidenceexiststhataworksimilartothefamousSimplontunnel,butonasmallerscale,wasexecutedsome24centuriesago.Owingtothebadstateofthewater-supplyofJerusalem,saystheIronAg^,thekingorderedareservoirtobemadeatthegatesofthecity,towhichwaterwastobebroughtfromvarioussprings.TheShilohtunnel,bymeansofwhichwaterwasbroughtdownfromasourcetotheeastofJerusalemandpouredintotbepoolofSiloam,was1080feetlong,andinastraightline.Ithasbeenlearnedthatwoikwascommencedatbothendsofthetunnel,andthedirectionalteredanumberoftimes.Thefloorofthetunnelisfinishedwithgreatcare.Thewidthvariesfrom1.9to3feetandtheheightfrom3to9feet.Thereismuchspeculationastohowtheseengineersgaugedtheiidirectionsowellastobeabletorecogniseandcorrecterrorsinalignment,aswascertainlydone.TheMohawk,ocean-goingtorpedoboatdestroyer,builtbyMessrs.J.SamuelWHteandCo.,Limited.EastCowes.IsleofWight,forthenavy,rananofficialtrialontheMaplinMileonTuesday,sthNo\ember,obtainingameanspeedof34.3knots.Thisis1.3knotinexcessofthecontractspeedof33knots,which,consideringthehighbasisspeed,isamostremarkableresult.Theoil-fuelcon-sumptionwasverysatisfactory.Thefol-lowingaretheprincipalparticularsoftheship—Length,270it.;displacement,800tons;armament,312-pr.qi.guns;218in.revolvingtorpedotubes;speedtobemain-tainedonasix-hours'full-powertrial,33knots;radiusofactionateconomicalspeeds,1500nauticalmiles.Thevesselispropelledbyturbinemachinery,comprisingfivetur-bines(threeaheadandtwoastern),drivingthreeshaftsandpropellers,builtbyMessrs.J.SWhiteandCo.,Limited,underlicensefromtheParsonsMarineSteamTurbineCompany,thepowerofthemachinerybeingabout14,500i.h.f.Thesteamissuppliedbysixwater-tubeboilers,eachofabout2400h.p.,oftheWhite-Forstertype,madebythesamefirm.TheseboilersarefiredbyliquidfuelonaS3stemwhichhasbeenexperimentedwithsuccessfullybytheAdmiraltyforsomeyears.Nocoalstorageisprovidedinthevessel,andshewillrelyentirelyontbeliquidfuelinstallation.TheofficialspeedtrialtookplaceonFriday,andwasverysuccessful.Themeanspeedobtainedonthemilewas34.5knots,andonacontinuoussixhours'run34.25knots.TheLimitoftheHumanEquation.1On17thJuneGovernorHughes,ofNewYork,approvedthebillofSenatorPageamendingthepenalcodesoastomakeitamisdemeanourforanyrailroadtopermit"anyemployeeengagedinorconnectedwiththemovementofanytraintoremainondutymorethansixteenconsecutivehours,ortorequireorpermitanysuchemployeewhohasbeenondutysixteenconsecutivehourstogoondutywithouthavinghadatleasttenhoursoffduty,ortorequireorpermitanysuchemployeewhohasbeenondutysixteenhoursintheaggregateinanytwenty-four-hourperiodtocontinueorduty,ortogoonduty,withouthavinghadatleasteighthoursoffduty,withinsuchtwenty-four-hourperiod;exceptwhen,bycasualtyoccurringaftersuchemployeehasstartedonhistrip,orbyunknowncasualtyoccurringbeforehestartedonhistrip,andexceptwhen,byaccident,orunexpecteddelayoftrainscheduledtomakeconnectionwiththetrainonwhichsuchemployeeisserving,heispreventedfromreachinghisterminal."TheelectriclocomotivesusedintheSimplontunnelcantravelatforty-fourmilesanhour.******TendershavenowbeenreceivedbytheTouristDepartmentfortheextensionofOkerepower-house,theexcavationsforwhicharenowwellinhand.Itisestimatedthatthenewplantwillcost,£SOOO,anditshouldbeagreatadvantagetoRotorua,asthereisatpresentaconsiderableshortageofcurrent.******TheWestport-StocktonCoalCo.'snewelectricalplantisnowlanding,thecoalcuttersandcablesbsingfirsttoarrive.ItisexpectedthatthegeneralplantandlocomotivewillreachWestportmaboutamonth'stime.Thecostoftheinstallationwillamounttobetween£25,000and£40,000.******ThecostofgeneratingcurrentfortheChrist-churchtrams,wheretheCurtisturbineisused,hasbeenshowntobe.08lessthanthecostperunitfortheWellingtontramways.TbisdemonstratesthatalthoughtheBellisengine,whichisinstalledinWellington,representsaboutthelastwordinrecipiocatingenginesforelectriclighting,itnever-thelessdoesnotcompetewiththeverticalturbine.******Regardingtheabove-mentioned500k.w.Curtisturbine,itisinterestingtorecordthatthemachineisgivingeverysatisfactionandshowsgreateconomyinoilandfuel.AttheendofthereliabilitycontestlatelygiventhemachineranfromMondaynighttoSaturdaywithoutastop,andonanexaminationofthebearingsbeingmadeeverythingwasfoundinper-fectorder.Thisoncemoreillustratestheefficiencyoftheverticaltypeofturbinewithwaterfootstepbearings.******TwoBabcockandWilcoxboilersarebeingin-stalledonthesiteofthenewelectriclightingstationinWellington,whichwillshortlybeseenincourseofconstruction.Itisintendedtoequipthisnewpower-housewithaturbo-generatingsetof1500k.w.,andinallprobabilitythe500k.w.Curtisset,atpresentmtheoldbuilding,willberemovedtothenewone,togetherwiththemajorityofthebestenginesstillamongsttheremnantsoftheoldGulcherstation.Amodernswitchboardisalsotobeinstalledinthenewstation,whichshouldbeabletodealwithheavypeakloadsduringwintertime.******WenotewithinteresttheproposedelectrictramwayschemefortheHuttandPetone,Welling-ton,which,shoulditmature,willtransformapurelyruraldistrictintotwoactivesuburbs.Theresidentsfeelthatthewantofcheaptransitis,andhasbeenforyears,theonlyretardinginfluencemtheadvance-mentofthedistrict.Theestimatedcostofthewholeschemeissetdownat£80,000.Thisiscon-sideredampleforatramsystemoftenandahalfmiles,andwouldalsoincludeelectriclightingforthetwoboroughs.Thecostofthetramwaysisesti-matedat£6000permile;£8000wouldbeneededfortheelectriclight;whilecontingencieswouldhavetobeprovidedfor,thusbungingthetotaluptothe£80,000.Thepromotersoftheschemearepiepiredtoguaranteeforaperiodoftenyearsanylossupto£20,000.Therevenuetocoverrunningexpensesisbasedontheassumptionthattherewouldbeatrafficof4000faresatanaverageof2deachpsrdiem.Itwouldappearfromacasualglanceattheproposalthatitisagoodone,butthequestionwhetherthetaxpayerscanstandafurtherloadingcomesveryseriouslyintothedeliberationsofthoughtfulpeople.ThemorepracticableschemeappearstoustobethattheGovernmentshouldre-movetheembargotheyhaveplacedonthroughtramtrafficfromtheHutttoWellington,onaccountoftheexistenceoftherailway,andrenderpossibleanmterurbanseivicefortheHuttandPetonedis-tiictsconnectedwithamamlinerunningfromWellingtonrightuptoSilverstream.Itisproposedunderthepresentschemethateightcarsandfourtrailersshouldformtherollingstock,andthatthelinebeoperatedbyaproducer-gasplant.Theelectriclightingforthedistrictswouldnodoubtbeagreatimprovementonexistingconditions,anditwouldbeeasytosecureottheoutsetatleastathousandsubscribers.127



TheTheoryofAviation.[ByPeterEllis].Herewehavethefourprimaryconditionsofflightfulfilled.First,amachinethatcanraiseitselfoffthegroundwithoutoutsidehelp;second,thathaspropellingpower;third,thatissteerable;fourth,thatcanbebroughttothegroundeasily.Thecoursewas1100yards,thepace25.5milesperhour,andthetripwasrepeatedaseasilyasasingerontheconcertplatformtakesan"encore."Weknowthatthisbeatstherecordof«M.SantosDumont,who,towardstheendof1906,flew250yardsintheBoisdeBoulognewithhisfamous"No.14,Bis."M.SANTOSDUMONI'S"NO.14,BIS,"FLYINGATPARIS,NOVEMBER1906.TheFarnianjEroplaneisdescribedasofsomewhatsimilarshape,withdifferencesmentionedinthetext.earthintcTtlieairbeforewecantraverseit,oraswesay,"fly,"butitisnotnecessarytoriseverticallynortogreatheights;indeed,thatisimpossiblewithaeroplanesor"heavier-than-air"machines,becauseofthegreatpowerrequiredandcoosequentexcessiveweight.\\cmay,howe\er,riseonthebosomoftheairatanangle,sayanangleof1in10.One-tenthofthepowerwillthensuffice(neglectingofcourseminorresistances),thatistosay,weshallperform10feetofinclinemovementtogainonefootvertical,followingtbatgreatfundamentalla^inmechanicsthatDailyMailprizeof£10,000forthe^firstsuc-cessfulflightfromLondontoManchester.Wehaveheardnothingabouttheweatherconditionsduringtheflight,andwithoutthatknowledgeitisnotpossibletocometoanydefiniteconclusionastothefuture.Whatiscertain,however,isthatflightofthebirdorderhasbeenaccomplishedatlastbyman.Willmanflyalwayslikethebirds?Thatisthequestionforthefuture.Weknowhowitwassaid:"SantosDumonthasflown.Everybodywillfly.'"Ayearlateronemanhasflown.Therestarestilllookingupward.Februaryi,1908PROGRESS.TheMasteryoftheAir.Theproblemofserialflightliasbeenaptlytermed"TheMasteryoftheAir."Withouttheatmospheresuchflightwouldbeim-possible,forwhileairoffersresistanceandmotion,italsoprovidesoneoftheessentialthings,suchasthesolidearthofferssupporttoourrailwaysandtheseatoships.Ofcoursetoperformaerialflightwemustexpendforce,andforceisnotforcewhennothingisovercome.Themainresistancetomotionintheairistheproductofthesameeternalforce,i.e.,gravity,whichweovercomeinlocomotionovertheearthandsea.ItisquiteevidertwemustfirstascendfromtheOnthe15thofJanuaryofthecurrentyearthepeopleoftheDominionreadintheirmorningpapersamostsuggestiveandim-portantstatement:—:—London,January4."M.HenriFarmanhaswonth<_DeutschArchdeaconprize(£2000)withhisaeroplane,whichcovered1100}^ardsin88seconds."Theaeroplanedescribedacircularcourse,throughgoals,andcamebackamidgreatcheering.M.Farmanthenrepeatedtheperformance."Intheeveningthenewspapersfurtherstatedthatthemachinealightedwiththeeasygraceofabird.APronouncedSuccess.M.Farman'smachine,which,isbuiltofwood,aluminium,canvas,andsteelwires,isinsomewayslikeM.SantosDumont'sfirstaeroplane,andiscomposedoftwowingswhicharelikeahugeboxkite,withtheverti-calpartitionsremoved,connectedwithatailwhichissimilarto,butslightlysmallerthan,thewings.Themotor,whichisplacedinfrontbetweenthetwowings,develops50horse-power.OurillustrationshowsSantosDumont's"14,Bis"initsfamousflight.Withtheabovedescriptionitis"notverydifficulttoformfromthepictureagoodideaofFarman'saeroplane.ThenextthingweshallprobablyhearwillbethatM.Farmanistotryandwinthe128ARecordoftheAchievementsofScienceintheRealmofAerialNavigation.



whatisgainedinpowerislostintime,"orinengineeringparlancetheprincipleofvirtualvelocities.Herecomesinthecruxuponvhichthe"heavierlhanair"machinedependsforsuccess;wemustkeepwoving,theenginepowereffectingtheinclinemovementupward,andgravity(thestoredenginepower)theinclinemovementdownward,theresult-antbeinganultimatehorizontalmovementfromplacetoplace.Theaeroplanesmustofnecessityhavesufficientareatoactontheairandbeskilfullyhandled.Onesmallerrorwouldcausedisaster,asanerroronthepartrfacoachdriverontheedgeofaprecipicewouldprecipitateruin.Accordingtoex-perimentsonthepressureofaironsails,theareaofaeroplanenecessaryiswellwithinpracticablelimitsforlightloads,sayamanmachine,andengine,providedsufficientinclinespeedismaintained.Thereisoneveryimportantfacttorememberinthiscon-nection,«.«.,gravityisaconstant,andactsinaceaselessunvaryingdirection.Thisfactcanbemadeuseofinsteering,andbutforthisfactweshouldhavenothingtola3^holdofintheaitasanabutment—touseacomparison—justasashipcouldnotsteeragainstthewindbutforthedensermedium—water—againstwhichofcoursetherudderacts.Onceintheair,sayataheightof500feet(whichwithamovementonanincJineoflin10,taI<es1<es5000feetofmotiontoattain)theplanesmaybesettodescend,say,50feet,theenginebeingslowedorstopped,thedescentwilltakeplacethrough500feetofincline,theplanesbeingthenchaagedforup-wardmotionandtheenginepoweragainexert-ed,wherebythe50feetisregainedtnroughan-other500feetofupwardinclinemotion,theresultantbeingnearly1000feetofhorizontalmotion.Themanipulationofplanes,en-gine,steering,etc.,willrequiremarvellousskillanddexteritywhichcanonlybeob-tainedbylongpracticeandprobablyatthecostofmanylives;forLtolearntoflyevenwiththebestpossibleappli-anceswillprobablybethehardesttaskeveressayedbyman—somuchdependsonthatsub-consciousneswhichisonlybornofexperience.ItwillbeseenthattheprincipleIhavesketchedoutisoneofundulationsthroughtheair,aseriesofmovementsneitherverticalnorhorizontal,butdiagonal,curvingreverselyupwardanddownwardliketheflightofagoldfinch.Galesandstrongair-currentswillalsohavetobenegotiated,andthisiswheretheaeroplaneislikelytosupersedethegasbag.Withtheaeroplane,air-currentscanbeutilisedaspowertoassisttheengine-power,itbeingallamatterofsettingtheplanes,steering,etc.,alathela.rgerkindof"fowlsoftheair"alreadystated,andwehavegravityalwaysactinginanabsolutelycertainandunvaryingdirection.Niceadjustmentstheremustbe,whichtimeandexperienceonlycansuggest,andafterallwhenthestressandturmoilhasevolvedthesuccessfulmachine,Iopinethatitwillbeexceedinglysimpleandtheusualoutburstwillbeheard,"whowouldhavethoughtit,whywasnotsosimpleamachineinventedbefore."Havingseveralotherpressinginventionsonhand,Icandonomorenowthanpointthewaytothosewhohaveopportunitytoexperimentandplodonwiththisinterestingproblem.Failureafterfailureisstillbeforeus,butIfeelsurethatoutofitallwillcomethecom-mercially-successfulair-car.ShouldanyreadersofProgressdesiretoseemyroughsketchesofmyideal,Iwillhandthemtothepublisherforfuturepublication.Februaryi,1908.PROGRESS.Thesunyieldsabout300,000timesasmuchlightasdoesthemoonatitsfull.Theory.Theaboveisthegeneraltheoryeverywhereaccepted,andithasbeenveryclearlystatedbyMr.Ellis.Amoreextendedstatementwithsomeinterestingdetailwasgivenrecentlybythatenthusiasticgadc&pablestudentofaeronautics,MajorBadenPowell,oftheEnglishservice,inthecourseofalecturede-liveredbeforetheSocietyofFineArts.Fromthelecturewetakethefollowingextracts.Tenorfifteenyearsagoauthoritieswritingonthesubjectstatedthatifitwereonlypossibletomakeenginessolightastoweighbu+10lbs.perhorse-power,therewouldbenodifficultyinconstructingaflyingmachine.Afewyearslater,petrolenginesweremadeofsuchaweight.To-daytheyaremade,andonthernarktt,weighingnomorethan2Jlbs.perhorse-powerScepticsusedtosaythatitwouldbeim-possibletoraisealargeapparatusoffthegroundbyengines£ndpropellers.To-daythishasbeenaccomplished,notonce,butonmanydifferentoccasions.Theyrlsourgedthat,onceintheair,itwouldbeimpossibletobalancethemachineinsteadyflight.Nowalthoughthishasprovedsomewhatofastumblingblock,wehearofmenmaintainingthemselvesforhalfanhouratatimeinmid-air,whilebeingpropelledalongatagreatspeed.Manyhavedeclaredthelandingwouldbeadifficulty,but,withoutevencon-sideringtheserecentflights,weknowthatthousandsofglideshavebeenmadewithman-carryingglidingmachinesthathavealmostalwaysendedsatisfactorily.Chanute,summarizingtheconclusionsofmanyexperimenters,hasshownthattheformulaofDuchemin,P=2P1sina-r(1-j-3sin2a),isprobablyaboutcorrect,astheproportionbetweenP,thepressureonaninclinedsurface,andPxthatonthesui±ace,ifplacedperpendicular,abeingtheangleofinclinationonthesurface.Practice.Theaeronoutswhoclaimtohavegotthemostoutoftheaeroplanee,sabovereferredtoaretheBrothersWright,ofDayton,Ohio,U.S.A.Theirclaimisonrecordasfollows.Theaeroplanewasmotor-drivenandweighed925lbs.:—TheWrightshavenotappearedsince,andSantosDumonthf.scometogriefwithanaeroplanedesignedtoeclipsethefeatsofthefamous"No.14bis."HereistheTimesaccount:—:—"M.SantosDumontonNov.15madeanattempttowintheDeutsch-ArchdeaconAerialNavigationPrizeonthemanoeuvr-inggroundsatIssy-les-Moulineaux.Therewasnotabreathofairtohinderthetrial,whenM.SantosDumonthadhisapparatustakentothestartingpoint,andtookarunofabout50metresfortheflight.Themotorwasstarted,buttheaeroplanepassedthetwoftegswhichmarkedthespotatwhichtheflightwestobeginwithoutrisingfromtheground.M.SantosDumontstoppedhisengineandreturnedtothestartingpoint.Thesecondattemptwasslightlymoresuccessful,forattheprecisemomentofpassingbetweentheflagstheaeronautbroughtthefrontplaneintouseandthemachineatonceroseeasilytoaheightofnearlyfivemetres.Afalsesteponthepartoftheaeronaut,how-Recapitulation.ever,broughtitbacktoearth,aftercoveringabout50metres.Theairshipfelltothegroundsomewhatheavily,butsufferednodamage.M.SantosDumontcontinuedhisattempts,butcouldnottravelmorethanshortdistances."Question.Tbisfailure,togetherwiththereticenceoftheBrothersWrightandoftheirsuccessorsorrepresentatives,madeonedoubtwhethertheaeroplaneafterallistherightkindofflier.ThesedoubtswerevoicedasfarbackasAugustlastbytwoofficersintheGreekservice,whostronglycondemnedtheaero-planeasaprovedfailure,byreasonoftheunsolveddifficultyofrising,andadvocatedthehorizontalscrewastheonlyeffectivepowerforliftingpurposes.Theythusrepres-entedtheschool—arathernumerousone—whichhaspinneditsfaithonthehorizontalscrewpropellerasameansofovercomingtheforceofgravity.ThiswastheprincipleadvocatedbyJulesVerneinbiscelebratedstoryofthe'•ClipperoftheClouds."Theobjectionbytheopponentsofthistheoryisthattheliftingpowerofthesciewsmustbemoreorlessdestroyedwhenthepropellingscrewsarebroughtintoaction:andtherearebesidesdoubtsastotheefficiencyofscrewpropellersforliftingpurposes.WithregardtothelatterpointM.Dufaux,ofParis,demonstratedin1905inoneexpeiimentonasmallscalethattheliftingpowerofahorizon-talscrewwasabout17lbs.perunith.p*ItisuponthisquestionthatlightisthrownbythepaperofthetwoGreekofficersabovealludedto—lieutenantTsoucalasofthenavy,andI^ieutenanVlahavasoftheartillery.Thepaperwasreadbytheformeratthemeeting;ivJulyoftheFrenchAcademicdcsSciences,andpublishedintheComptesRendus.Inthispaper,whichsuppliesacomparativestudyofaeroplanesandbladedairpropellers(hel;copteres)theauthorsmadeacomparisonbetweenthetwomodesofattackingtheproblemrelatingtothemove-mentofbodiesheavierthanair.Thein-vestigationisbasedabsolutelyuponmathe-maticalanalysisofthefact.Afterhavingcalculatedthemostfavourableinclinationforthesurfacesoftheaeroplanes,theycondemnedtheaeroplanesinceitpresentsnoadvantageinanywayascomparedwiththescrew.Indeed,inthemostfavourablepositionfortheaeroplane,butonenotpracticallypossible,thescrewwillgivewithonethirdoftheworkneededfortheaeroplanethesameamountofsustentation.Finr.lly,theauthors,makinguseinallcasesofanalysis,conlendthatthetheoryrelieduponhithertobyexperimenterswithaeroplanesmustberejected,sinceineffectitconductstoperpetualmotion.Theythusclaimtodemolishatheorywhichuntilnowhasbeenacceptede,saxiomatic,andhavingshownthistobeso,thereremainsnoadvant-agowhateverintheuseoftheaeroplane.\llfutureattemptsshouldhenceforth,there-fore,theyurge,bemadewiththescreworwithothersystems,basedondirectaction.Theauthorssaytheintroductionofaeroplaneswiththeirimaginedadvantages,hasgivenawrongdirectiontotheeffortsofexperimenterswhodesiredtoattacktheproblemofthemove-mentsofbodiesheavierthanair,andthesehavebeenencouragedbytheapparentsuc-cessofcertainrecentbutfallacioustests.Infact,theyadd,acarefulanalysisoftheseexperimentsleadstotheconclusionthattheseresultshavenotbeeninthenatureofflight,butwereduetoaleapintheair.ItremainstobeseenwhetherMFarman'smachineistobeincludedintheabovegeneralcondemnation,butforallthat,ithasflown.1291905Flight.Sept.26—111/8miles„29—12\u008430—12)ct.3—ls£4—2of5—251/5\u0084lime.18mins.9sees.19\u008455\u008417„J5,25„5\u00843?„17,38„3„1905Flight.Sept.26—111/8miles„29—12\u008430—12)ct.3—ls£4—2of5—251/5\u0084lime.18mins.9sees.19\u008455\u008417„J5,25„5\u00843?„17,38„3„



Theeminentmarineengineer,F.E.Blgar,in^apaparrecentlyreadbeforetheEngineer-ingConferenceattheInstituteofCivilEngineers,I/mdon,dealtfullywiththisin-terestingsubject,themostimportantpartofwhich,perhaps,wasanablerecapitulationofthecharacteristicsofefficiency,safety,andeconomy,whichareindispensableifthistypeofengineistosucceedinthelargerspheresoardentlydesiredbyitsadvocates.Hesaid:—1.Theenginemustbereversible.Itmustbecapableofbeingquicklystoppedandstarted,eitheraheadorastern.3Itmustbecapableofbeingpromptlyacceleratedtoanyspeedbetweendeadslowandfullspeed,andofbeingkeptsteadilyattherequiredspeedforanylengthoftime."Deadslow"oughtnottobefasterthanone-quarteroffullspeed,andshouldbelessinveryfastvessels.4.Itmustbecapableofrunningcontinu-ouslyforlongdistances,withbutshortinter-valsbetweentheruns,withoutriskofstop-pageandbreakdown.5Itmustbecapableofworkingwellinroughaswellassmoothwater,orinseawayinwhichthevariableimmersionofthepro-pellercausesfluctuatingresistance.6.Allworkingpartsmustbereadilyaccess-ibleforoverhauling,andallworkingpartsmustbecapableofbeingpromptlyandeasilyadjusted.7.Theenginemustbeeconomicalinfuel,especiallyatitsordinaryworkingspeed.8.Itmustbecompact,lightinweight,andwellbalanced,soasnottocausevibra-tion.9.Itmustnotinvolvean\riskofaccumu-lationofgasintheship,suchastoformanexplosivemixture.10.Aboveallitmustbecapableofusingafuelwhosesupplyatamoderatepriceispracticallyunlimited,andcanbereadilyobtainedinanypartoftheworldashipmightvisit.Referringtopublishedplansforinstallinggssandoilmachineryin16,000-toubattle-ships,Mr.Elgarmaintainsthat"thisexistsatpiesentinimaginationonly.""Itisim-possible"hecontinues"foranyonetojudgebywhathasbeenachieveduptothepresentinthisdirection,whatweightcrspaceorwhatconsumptionoffuelwouldberequiredfortheinternalcombustionenginesofgreatpower,thatmight,perhaps,ultimatelybemadetofulfiltbeonerousrequirementsoimarinework.Engineersandmetallurgistsmaybyworkingtogethersucceedsomedayinovercomingthedifficultiesofproducinglargecylinderswhichwillstandthehighimpulsesandgreatandrapidvibrationsoftemperaturethatoccurwithinternalcom-bustion,butuntilthisisaccomplishednogreatstepaheadhasbeentaken."OnthistheIronAgeremarks—Therearethosewhowillbeinclinedtoconsiderthisviewextreme.Manyinstalla-tionsoflargeinternalcombustionengineshavebeensuccessfulashore.Itisnaturaltobecredulousthatinthefutureengineersmaysolvetheproblemsofanynewbranchofengineering.'Manytimesinthepastafewyearshavesufficedtocontradictthemostdistinguisheddisbelievers.Anotherpaperreadattheconferencetoldoftheprogressmadewiththemarinesteamturbine,whichhasgrowninitsapplicationfromthetinyTurbiniaof1894,tothegiganticLusitaniaandDreadnoughtofto-day.Acurve'showingthetotalhorse-powerofsteamturbinesappliedtomarinepropulsionhasitsbeginningatzeroin1896,anditsendat390,000horse-powerin1906.ItisdoubtfulifmanyengineersattjieadventoftheTmbiniaexpectedaturbine-propelledLusitamowithin10years.Repeatedinstancesofthesorthavebredaconfidenceintheworld'sengi-neeringgenius,thatwarrantshopeforgreatshipspropelledbycombustionenginesinthecomparativelynearfuture,andcheaply,perhapswithcrudeoil,perhapswithalcoholorothercleanfuel.YetMr.Elgar'slistofqualificationsthattheenginemustpossessisbynomeansun-reasonable.Itwouldbedifficulttoeliminateoneofthem.Someoftheproblemshavenotbeennearlyworkedoutintheirapplicationinalargesense,andotherswillrequireagooddealofadvancementbeforetheyarecom-pletelysolved,evenforsmallpowers.Inlargeshipstheenginesmustbeassafeandsureandeconomicalasthereciprocatingengineortheturbine.Thelargepowerunitinstalledonunyielding,immovablefounda-tionsinastationarypowerplantissurroundedbyverydifficultproblemsfromthosethemarineengineermustfaceinapplyingthesametypeofenginetoalargevessel.Hisdifficultiesarefullyasgreatasthoseencount-eredinthedevelopmentofthesteamenginesandperhapstheyaregreater,becauseofthenatureofthefuelandofitsapplicationtotheengine.Greatprogresshasbeenmadewiththemarinecombustionengine,butfewwilldisputethatitisstillincomparativeinfancy.Thequestionis,howsoonwillitreachthematurityofanacceptedtypeofengineforlargeships.?Februaryi,1908.PROGRESS.Therearenow150,000acresdevotedtorubberinCeylon,anincreaseof47,000acresinoneyear.******IntheBalticSeamorewrecksoccurthaninanyotherpartoftheworld,the'averagebeingonewreckadayalltheyearround.Thequantityofwaterdeliveredtothesutfaceperminuteisofinterestasanevi-denceofthegreatexpenseentailedupontheanthracitecompaniesinconnectionwiththeminingandpreparationofanthraciteformarket.Anaverageoftheamountofwaterpumpedperminuteduringthelastsixyearsisabout445,000gallons,whichamountsto233,892,000,000gallonsperyear,or870,000,-000tons.Inadditiontothepumpsusedforunwateringthemines,therearemanybailingplantsused,andwhiletheDepart-mentofMineshasnotgatheredthedataforthesebailingplants,suchdataashavebeenpublishedshowthatprobably50,000,000tonsofwaterperyearisbailedfromtheanthracitemines.Duringthisperiodtherehasthereforebeenraisedabout15tonsofwaterthroughtheyearforeverytonofcoalbroughttothesurface,theaverageproduc-tionduringtheyearinquestionhavingbeen60,721,590tonsperyear.Inordertotakecareofthewaterduringtimesofexcessiverainfall,itisnecessarytohaveapumpingcapacityofpracticallydoubletheaverageamountpumped.Asiswellknown,incer-tainregionsatcertaintimesoftheyeareventhiscapacityisnotsufficienttvokeeptheminesunwatered,henceitisfairtoassumethatatcertaintimesatleast30to50tonsofwaterarebeingbroughttothesurfaceforeverytonofcoalraised.—MinesandMinerals.WaterinAnthraciteMinesOntheaboveimportantsubject,whichhaslatelybeenthecauseofmuchdiscussioninconnectionwithasystemofallegedcurepractisedbythewell-knownDr.Beard,wehavetothankDr.G.HamiltonRowlandsforaletter,fromwhichwetakethefollowingcogentextracts:—:—"Thediscoveryofanactualcureforcancerwouldbetheeventofthecentury,andeverymedicaljournaljournalwouldbefullofit,andeverymedicalmanwouldberousedtoextremeenthusiasm.Honoursofeverydescriptionwouldbeheapedontheluckydiscoverer,whoeverhewasandwhereverhehailedfrom.Therehavebeensomanyso-called"cures;"the"threeelectricities"ofthatarch-quackCountMattei,tothemanyinstanceswhereanhonestandscientificmanhasbeenledbyenthusiasm,bycoincidencesofthevismedicatrixnatures,orbyacombinationofthesecausesintoagenuinebeliefthathehassolvedthegreatproblem.Itshouldbeneed-lesstostatethefactthatanymethodthatisbackedbyanythinglikesoundevidencewillbegivenafairtrialatoneoftheLondonhospitals.EventheMatteitreatment,thoughitcarriednoscientificweight,purelyonaccountofthefaithreposedinitbydupesofallclasses,wasgivenatrial,anditwillberememberedthatitwasnotuntilitwasprovedthatthe"threeelectricities"consistedsolelyofthreebottlesofcolouredwaterthatthefaithofitsdevoteeswasshattered.Not,indeed,untiltheCounthadamassedalargefortune.Therearesome,nodoubt,whothinktherewassomethingofgeniusintheveryboldnessandsimplicityofthefraud;genius,however,grosslymisappliedinfalsepretenceandrobberyinvictimisingsuffer-inghumanity."WithregardtoDr.Beard'spancreatictreatmentitisnotsuggestedthatDr.Beardisacharlatanorthattheadvocatesofhistreatmentareotherthanhonestlyconvicted.Theybelievewhatweareallsoanxioustobelieve,andintheheatoftheirenthusiasmcool,calm,scientificjudgmentmeltsaway."Isittobeimaginedthatthemedicalman,whoofallpeople,exceptitsactualvictims,ismostintimatelyacquaintedwiththeruth-less,relentlessandagonisingravagesofthecancerscourge,whoalmostdailywitnessesthepathetic,theheart-rending,thehopelessstruggle,andhastostandbyinpainfulim-potence(hismeansofhelpbeinglimitedalmostentirelytothemorphiasyringe),wouldnotwelcomefromanysourceanyremedythatwouldplaceinhishandsaweapontofightthemostterribleevilthathumanfleshisheirto?Nosanepersoncancalmlythinksuchathingofaprofessionthatisdevotedtothereliefofsuffering;whosehistorycontainsmanymonumentsofnobleself-sacrificeinthecauseofduty,whoserankscontainmany,itmaybeobscure(theydonotadvertise),ofthetypethathasbeenimmortalisedintheDr.WilliamMacl^ure,oflanMacl^aren.Norisitpossiblethatthemedicalprofessionwouldsubscribetoandtoleratetheirleadingjournalsiftheyshowedilliberalityofthoughtorunfairnessintheirviews."Unfortunately,Dr.Beard'spancreatictreatment,havingbeensubjectedtoafairtrialattheMiddlesexhospitalandbytheworkersoftheImperialCancerResearchFund,hasprovedacompletef?ilure.Itismoribund."
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TwobrickshopsarenearingcompletiononLamb-tonquay.Contractors,W.H.EdwardsandSon.******AdditionstoshopinKentTerraceforMr.Savilleareincourseoferection.Contractors,W.H.EdwardsandSon.******ThreecottagesareincourseoferectionatMira-mar.Architect,W.GrayYoung;contractor,J.Moffat.******AlterationsandrepairstotheWorkingMen'sClub,Petone,areincourseoferection.Contract-ors,LowinandBull.******AnambulanceshedandpayofficeisincourseoferectionatPetoneforthePetoneBoroughCouncil.Contractors,LowinandBull.******Thecontracthasbeenletfcradditions,etc.,totheConventoftheSacredHeart.IslandBay.Con-tractprice,£557.Architect,JohnS.Swan;con-tractors,HumphriesBros.******SmithandSmithhavesignedthecontractforrepairsandpaintingtoaresidenceinGrantroad.Architect,JohnS.Swan.******Aseven-roomedresidenceisabouttobeerectedinBroughamstreet,Wellington.Architect,W.GrayYoung;contractors,EadeBros.******Atenderhasbeenaccepted,andtheworkisnowinprogress,forerectinghandsomeofficefittingsandfurniturefoitheUnitedInsuranceCo.Architect,E.W.G.Coleridge;jcontractors,JorgensonBros,andJohann.******JohnS.Swan,architect,Wellington,hascom-pleteddesignsforabrickandconcretechurchatWellington.ThestyleofthebuildingwillbeearlyEnglishGothic.Theoutsidewallsaretobefinishedwithpressedbrickandcompo.dressings,whiletheroofwillbeopentimbercoveredwithpatentroofingslates.******AstrikingexampleoftheprogressivenessofMas-tertonbusinessestablishmentsisfurnishedbythenewfinepremisesjustcompletedmQueenstreet,andknownastheExchangeBuildings.Thestructureoccupies66ft.frontagetoQueenstreet,andextendsnearly150ft.indepthtoCricketstreet.ThestyleofdesignadoptedbythearchitectisRomanesque,anditsgracefularches,withcolumnedbalconetteandcentrefeature,haveaverypleasingeffect.Inside,thearrangementsarejustr<,scom-prehensive,modernandartisticastheexteriorisimposing.Thefrontalportionofthegroundfloorconsistsofonedoubleshop,andtwosingleshopswithante-rooms,allprovidedwiththemostmodernfittittgs,showwindows,offices,etc.;theceilingsarestampedsteel,byBnscoeandCo.,ofWellington.Themainentrance,9ft.wide,isinthecentreofthefrontage,andthereeresplendidshowwindowsoneachside.Thisentranceopensonthemamhall,thefeatureofwhichisagrandstaircaseleadingtotheupperstorey.Offthismainhallisanup-to-datetea-roomandlounge,andattherearofthebuildingareseverallargeandwell-lightedsamplerooms.Onthefirst-floorlanding,whichislightedbyanoctagonal-shapedceilinglight,severalcor-ridorsleadtooffices(thelatterbeingprovidedwithstrongrooms),meeting-roomandphotographicstudio,allwell-lightedandventilated,withampleprovisionforlavatories,etc.Thebuildingisintendedforlettingpurposes,andalreadyseveraloftheofficesandthetwosmallershopshavebeenlet.ThestructurehasbeenerectedtotheorderofMr.J.L.Murray,ofMasterton.Architect,JamesBennie,Welln^Lon,contractor,JohnHunter;clerkofworks,Mr.Rose.(Seepage134.)slateshavebeenusedfortheroof,asMarseillestiles,intheopinionofthedesigner,aretooheavyinappearanceforawoodenbuildingTheinterior,asthegroundplanshows,hasbeenverycompactlyplanned,soastogivethemaximumamountofcon-GROUNDPLANOFRESIDENCE,CARGILLSTREET,DUNEDIN.[BasilHooper,A8.18.A.,Architect.]AresidencehasjustbeencompletedinCargillstreet,Dunedin.Thesituationisverycommand-ing,overlookingthetownandharbour.Thebuild-ingisoftimber,thelowerpartbeingpaintedwhite,whiletheupperisreddishbrown,theeffectproducedbeingverystrikingandpleasing.AsbestoscementNOTES.ArchitectureandBuilding.RESIDENCE,CARGILLSTREET,DUNEDIN[BdSllHoOpeY,A.R.1.8.i.,ArclllteCt.\Februaryi,1908.PROGRESS.veniencewithaminimumofspace.Pulpplasteihasbeensuccessfullyusedonthewalls,sothatthepapercould.|beputonatonce.Thefirstfloorconsistsoffourbed-rooms,bath-room,lavatory,andlinenclosets,etc.Architect,Basil'tHooper;contractors,BundellandWatkins.ThetenderofSaundersBros.,athasbeenacceptedfortheerectionofMessrs.HannahandCo.'snewbcotfactoryoffourstoreysinbrickattherearofMr.RobertHannah'sbuildinginCutastreet.Architects,PentyandBlake.131



PROGRESS.OLD-WORLDARCHITECTURE.VII.Ourillustrationsto-dayareconcernedwithtwocharacteristicspecimensoftheminorarchitecturalmonumentsofoldtime.Inthesedaysofwaterpowersanddrainageschemes,wellsarethoughttobesignsofacivicstateofaffairsbutlittleremovedfromtheignoranceofprimitivebar-barism.Therewasatime,how-ever,inthehis-toryoftheworldwhentheyplayedanimportantpartintheaf-fairsofmankind.Thewellwasthesourceofwater,andinfortifiedtownscouldnot,likethewatersupplybroughtbyaqueductsfromafar,becutoffatwillbyanenemyintentonsiegeoperations.Beforethat,inthemoreprimi-tivestateofso-ciety,thewell,asthepermanentsourceofwater,washeldtobesacred,andthecultofbenevo-lentruraldeitieshad,inmanycountries,grownuparoundthem;indeed,thegreatnecessaryele-ment—water—withitsmanyvaluableproper-ties,wassacredinmosteyes;afeelingtowhichmanyriversoftheworld,nota-blytheGanges,tothisdayowetheretentionofthebeliefintheholycharacteroftheirwaters.Thesentimentwasacknow-ledgedallovermediaevalEu-rope,andno-wheremoresothanin"MerrieEngland,"inseveralcountiesofwhichthecus-tomfof"welldressings"—"—theofferingoffloraltributes—re-mainedinforcetoalateperiod.ThesewerespeciallyfamousinDerbyshire,Staffordshire,WestmorelandLndLancashire."(Christianity,"remarksarecentchronicler,"substitutedasaint'snameforthatofthelocaldeityofheathenism,butthewaterworshipcontinuedasundilutedasthecrystalfountainwhichhadfirstclaimedthegrati-tudeofmen."Inthecourseoftime,springsincertainpartswerefoundtopossesshealingDwynen,intheIsleofAnglesey,issaidtobegoodagainstlovesickness;atSefton,inLancashire,thereisawellintowhichmaidsthrewpinsinordertofindoutthedateoftheirmarriagesandtotestthefaithoftheirlovers,andtherearewellsofspecialinterestnowforhusbandsandwives.Othersareinvogueonlyonparticulardaysoftheyear,suchasthewellofTrinityGask,inPerth-properties,andaboutmanyoftheselegendsgrewup,morecircumstantialthan'truthful,butcommandingthebeliefofallandsundry.Ofthesesomearefamousstill,andevenatthisdateenjoythepatronageofmanybe-lievers.Forexample,inSt.Bede'swell,atJarrow,weaklychildrenaredippedandcrookedpinsareofferedinpropitiation;atSt.Helen's,inLancashire,clothisoffered.SeveralwellsinScotlandarefamousfortheallegedcureofskindiseases;thewellofSt.wellatcharnai,alsace.[OriginalPhoto,byMr.C.DillworthFox.]shire,whichusedtobesought,notsolongago,onthefirstSundayofJuneeveryyear,andthewellofSt.Anthony,atMaybloe,towhichailingchildrenalwaysusedtobebroughtonthefirstSundayofMay.Otherwells,again,wereofmiraculousorigin,likethewellofHolywell,whichissaidtohavesprungupinSt.Beuno'schurchattheplacewheretheheadofthemartyrSt.Winifredrolled'whenstruckoffbyCaradoc,theperse-cutorofChristians.FAsitwasinEngland,sowasitalsoonthecontinent'ofEurope.fAlloverGermanytberearewellsandfountains,asthereareoverFrance,Italy,andtheI/>wCountries.InAlsacetheyareparticularlynu-merous.Itis,therefore,nottobewonderedatthatthearchi-tectsandsculp-torsofthemid-dleageslavishedtheirartupontheadornmentofthewellsoftheirtime.Thefirstofourillustrationsre-presentsthewelloftheoldAlsa-tiantownofCharnai,notfarfromThann.Wenoted,inarecentissue,thefinechurchofSt.Theobald,ofthelattertown.ItwillbeseenthatatthebackoftheCharnaiwellisachurchsimi-larincharacter,verysuggestiveofthevastinflu-enceexercisedonthetasteoftheseregionsbythefinecathedralofStrasbourg,ofwhichthisisthethirdconsider-ableimitationwehavecomeacrossinviewsofthisnotlargeregioncontributedbyourMr.Dill-worthFoxtothesepages.ThedesigntakesusbacktothedaysoftheRomanoc-cupationindub-itably,withitsmassivecanopyand[deeply-cutentablatures,anditscombinationofrelievingloniccolumns.Thefigureswereprobablyaddedinlatertimes.'_Evidentlythiswasawelloftheordinarysort,withoutanypre-tensionstotheodourofsanctity,andnotowinganythingtothehealingart—justtheplacewherethewomenassembledatregularhoursthrough^the'dayPto^draw[thedomesticwatersupplyandengageinsocialgossip.Februaryi,1908.132



Anewcaretaker'shousefortheWoodvilleJockeyClubhasjustbeencompleted.Thehousecontainssixroomsandoffices.Contractprice10s.Architect,ReginaldG.Craig,Wood-ville;contractors,HambhngandRabone,Wood-ville.graceandbeautyofthestriking.oldfountainATwells.{Originalphoto.by^Mr.CDillworthFox.]TheConditionofSt.Paul'sCathedral.thepartswhichhadshown,andontheslightestdisturbancewouldshowagain,signsofsettlementandmovement—werethedome,thesouthtransept,andthewesterntowersandportico.Thesettlementofthedome,whichhadlargelyoccurredduringtheprogressofthebuilding,showedthatinsp<teofthecarewithwhichWrenspreadtheweight,thecentreofthegreatm?ssh?dsunk,andwasnowseveredfromthesur-AtameetingoftheRoyaInstituteofBritishArchitectsrecentlyheld,Mr.MervynMacartney,F.R.1.8.A.,surveyortothefabricofSt.Paul'sCathedral,readapaperon"ThePresentConditionofSt.Paul'sCathedral."Mr.Macartneysaidthatthemainpointsofweaknessinthebuilding—thatwastosay,roundingmasses.The"southtransept~rhadsufferedinadditionto'thedislocationl^thepartsabuttingonthedomebythetendencyofthefrontofit"to'move'outwards.Thewallsof"this^facade'Shad^movedoutwards,andhadsunkslightlyto'theeastandwest.Thisshoweditselfin'thesouthwindowarch,andintheupperpartofthe+ransept.Withregardtothewestfront,'twotendencieswerefoundtobeatwork,theone"arisingfromtheother.Thetwotowerswereout'oftheper-pendicular,theonetothenorthandtheothertothesouth,andtheportico,whichhadbeensaidtobetheonlyflimsypieceofconstructionintheCathe-dral,hadfol-lowedthedi-rectionofthetowers,and,inaddition,hadmovedwest-wards.Aftermuchrepairandrenewal,theporticohadbeenre-storedtoitsoriginalstate.Assumingthatexistingcondi-tionscouldbemaintained,itmightbesaidtobesafe.Butthesecretofitsweaknesshadbeenlearnedwhileprovidingforitsstrength,anditwasseenhowdepen-dentitwasonthewesterntowers,andhowtheyinturnstoodorfellbythemaintenanceunimpairedofthegroundonwhichtheywerebuilt.Theaveragedepth,ofthefoundationswas'4ft.6in.belowthecryptfloor,whichwas6ft.belowthegroundlevelnorthandsouth,andthefootingsofthewallsconsisted.ofthree12in.coursesofstone,withaprojectionofabout2ft.Innocasehadtheseshownsignsofinsufficiency,norhadanyorganicweaknessbeendiscoveredinthestructureitself.Wherethewallshadbeenopenedforonereasonoranothertheyhadbeenfoundtobeperfectlywellconstructed.Inconclusion,Mr.Macartneyshoweddia-gramsoftheboringsrecentlymade,andsaidthat!alltendedto[provethatthedangertotheCathedralcamefromsub-Therearemedicinalwatersintheneigh-bourhood,atWesserling,sometenmilesaway,atthesourcer*oftheRiverMoselle,thedepotofthewatersbeingthelastobjectseenbythetravellerbeforehistraindis-appearsintotherailwaytunnelleadingintoAlsacefromtheVosgesonhiswayeastwards.Thesewatersareprobablypartofthesys-temwhichfurtherdowntheUpperMosellevalleyhasbeenfamousasabathingresortsincethedaysoftheRomans,theremainsofwhosebathingestab-lishmentsaretobeseenstillingoodpreser-vation.ThesearethespringsofPlombieres,containingcarbonate,sul-phate,andmuriateofsoda.Theyare,forthemostpart,thermal.PlombiereswasagreatplaceofresortduringthetimeoftheSecondEm-pire.TheotherillustrationshowstheoldfountainatWells.ThedesignbelongstotheearlyGothic,andthefabrichasnotbeentoowelltreatedbythewastingfingersoftime.ThisisnotthewellofSt.An-thony,whichisnotfarfromthetownofWells.Itissimplyanan-cientfountain,aboutwhichthegossipsofthishistoriccityusedtoassembleinoldentimes,makingpictu-resquegroup-ingaroundtheoldbasin.Thedetailsofthedesignarelost,buttheele-ganceandhar-monyoftheconceptionre-mainfortheguidanceofallages.Inthesetwoillustra-tions,theSupe-riorharmony,Gothicr.reveryFebruaryi,1908.PROGRESS.133



'"\u25a0V>Thecontractforadditionsandalterationstoashop,dwelling,andresidenceonUplandroad,Kelburne,hasjustbeenlet.Architect,W.Gray-Young;contractor,F.Luckins.******TwocharmingcottagesaretobeerectedatGoldie'sBrae,Wellington,forMrs.Woodward,withtiledroofsandjarrahinteriorfinishingwork.Inglenookswithseatsbythefireplaceswillbefea-turesofthedesigns.Architect,J.ChapmanTaylor.******AdwellingistobeerectedforMr.J.Thompson,atKelburne,Wellington.Thehouseistocontainsixroomsandnumerouscupboards,etc.Itwillbjfinishedwithjarrahontheinside,andwillhavemanynewandinterestingfeatures.Archi-tect,J.ChapmanTaylorHamblmgandRaebonehavecommencedtheircontractforMr.Leigh'snewhouseinWood-ville.Accommodationisprovidedfordining-room,drawing-room,threebed-rooms,kitchen,largehall,bath-room,store,andwash-house.Contractprice£453.Theroofisbeingcoveredwith"Calmons"asbestosslates,thefirstofthismaterialtobeusedinthedistrict.Architect,ReginaldG.Craig,ofWoodville.ThefollowingcontractsarebeingcarriedthroughbyJ.C.Maddison,F.R.1.8.A.,underthesupei-visionofTJ.Youielle:—WindsorPdLxeHotel,cost/25.000,shopinCubastreet,Welling-ton,cost£2000;largeresidenceatRataforMrs.Hammond,cost£10,000;additionstoMrs.Sed-don'shouse,Wellington,cost£3000;alterationsforMessrsDavisandClater;meatworksatNgahau-ranga,cost£8000.IndesigningaresidenceforMrCachemiilleorWellingtonTerrace,thearchitecthasendeavouredtoshowthatharmonyandnotdiscordshculdexi«tbetweenahabitationanditssurroundings,andalsohowutilitymaybecombinedwiththeartistictoproducethatsatisfactionwhichcanneverbeachiev-edbydisplayalone.Alltheinteriorwoodwork,includingtheentranceporch,isfinishedinpickedheartofrimu,withtheexceptionofthedrawing-roomanddining-room,whicharepaintedivorywhite.Thelandingofwhichweshowaviewhasthewallspaperedwithbrownpaper,whichgivesapleasingeffect.Adelightfulviewoftheharbourisseenfromthesmallwindowshownthroughthedoorway.Thedomesticofficesaretreatedap-propriatelyonoriginallines,andeveryconveniencehasbeenprovidedtominimisework,forinthisagedomestichelphasbecomeaproblemtobefacedbyarchitectsaswellashousewives.Architect,E.Coleridge;contractors,CampbellandBurke.INTERIOROFMR.CACHEMAILLE'.SHOUSE,AvaluablepaperwasreadrecentlybeforetheWesternSocietyofEngineersbyDr.Michaelis.Afterdealingsharplywiththeprevailingexaggerationsofpreviousexpect-ationandsubsequentcriticism,theauthorinsistedthatthebestwaytoestablishcon-fidenceinthis.modernbuildingmaterialDangersofConcrete.ThefoundationsforthenewCivilServiceClubarenowcompleted,andthebuildingwillbefinishedwithincontracttime.Contractprice,£10,000.NOTES.terranean,oratmospheric,influences.Inter-ferencewiththesubsoilwasclearlynotcon-templatedbyWren,andwithoutittheymightevennowreducetheCathedral'sdangertoaminimum.wouldbetominimisethef~dangeroffailurebyestablishingproperbuildingordinances,whichwouldcompelthecontractortohandlethematerialintheprescribed^way,andtomakepropertestsofitwhilethebuildingisincourseofconstruction.j|~Theprinciplesgoverningmodernconcreteconstructionarethoroughlyunderstoodbycomparative^7few;andthisexplainsthedivergenceofopiniononmanypointspertainingtothisbranchofthebuildingindustry.Whilesomeengineersarecarefultospecifyconcreteofamplestrength,othersblamesuch"over-cautious"buildersfoimakinguseofenexcessivefactorofsafety.Inreplytothestatementfrequentlymadebyengineersthatcementisnotsufficientlyuniformatpresent,andthatifitcouldbesomanufacturedastogiveasuniformresultsassteel,itwouldbepossiblefortheengineertoreducethelargerfactorofsafetynowdemandedforconcreteoverthatrequiredforsteel,theauthorofthepaperanswersthatsuchastatementisen-tirelywithoutfoundation.Steelisawell-definedchemicalcompoundrolledintothedesiredshape,whileconcreteisthesumofanumberoffactors.Thecalculationofasteelgirderandthatofarein-forcedconcretegirdercanneverbebasedonequalsafetyfactors,nomatterhowmuchthepropertiesofcementmaybeim-provedinthefuture;anditwillnotbeim-provedinthefutureforthereasonthatwehavearrivedatthelimitsofitsgoodqualities.IntheopinionofDr.Michaelis,theauthorofthepaper,failuresofconcretesteelcanbemateriallylessened,ifnotentirelyprevented,bymakingitcompulsorytouseconcreteofspecifiedproportionofcrushedstone,sand,andcement,andtousetheproperkindofreinforcementineachcase,andthenecessaryamountofit.Cert?instandardrulesshouldTheWoodvilleJockeyClubhaveconsiderably-improvedtheirenclosurebyformingconcretestepsateachsideofthegrandstand.Thestepsareworkedonthecurvefroma6ft.to28ft.radius,havinga2ft.treadand6in.rise.Thestepsarefinishedincementandoxideofiron,theredtintbeingapleasantcontrastagainsttheturf,aswellasobviatingtheglarethatwouldoccurfromawhitesurface.TheworkwascarriedoutbyFred.Holder,andcompletedintimeforthesummermeet-ing.Architect,ReginaldG.Craig,Woodville.******AfinetownresidencehasjustbeencompletedinPahiatuaforMr.J.O'Shurey-Lilly,solicitor.Theoutsidewallsofthisdwellingarefinishedwith4in.weatherboarding,feather-edged,theroofbeingcoveredwith"Malthoid."Oneoftheprincipalfeaturesoftheinterioristheoctagonalhall,finishedin3in.V-jomedheartofnmulining,andoiled,theceilingbeingcarriedup3ft.aboveordinaryceilinglevel,diagonallylinedandfinishedintheformofastarwithhalf-roundbeads.Thedining-roomfireplaceisbuiltwithPeterHutson'ssmallpressedbricks,theover-mantelbeingcarriedtotheceiling,whichisdeeplypanelledbythejoistsbeingexposed.Ampleprovisionismadeforpressesandcupboards,theanglesformedinthehallbeingutilised.Theschemeofdecorationiscarriedoutindeeptonedingrainswithwidefriezes.Thedoorsarefurnishedwithantiquebronzefurniture,thegasfittingsmatchingsame.Tankaccommodationisprovidedfortheroofwater,theboroughsupplybeingusedasanauxiliary.ThejoineryworkwassuppliedbythePalmerstonSashandDoorFactory.ThecarpentryworkwascarriedoutbyT.Hewat;plumbing,J.W.MillsandCompany;decorating,J.Smith;bricklaying,J.NichoLLs;architect,ReginaldG.Craig,Woodville.Februaryi,1908.PROGRESS.
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ExhibitionatSt.Petersburg.Februaryi,1908.PROGRESS.ThecapitalexpendedbytheLondonCountyCounciluptotheendofMarchintheprovisionofaccommodationfortheworkingclassesamountedto£2,498,000,z.vAhousinghasbeenerectedfor41,602persons.Thesinkingfundaccumulatedwas£95,173,anincreaseonthepreviousyearof£16,662.Thegrossrentalfortheyearwas£157,000,andtheamountirrecoverablew?sonly£396,orabout0-25percent.Lossofincomefromempties,however,amountedto£14,988,or9.55percent,ofthegrossrental,against9.45inthepreviousyear.ButalargeportionofthislosswasinrespecttodwellingswhichtheCouncilwasunderstatutoryobligationtoerectinordertoprovideforpopulationdisplacedbyimprovements.******Mr.WilliamWoodward,F.R.1.8.A.,hasbeencallingattentiontothenuisancearisingfromthedustraisedbyhousebreakersen-gagedinthedemolitionofoldbuildings.Thiscouldbeavoidedifthecontractorswouldusewatersprinklersduringthedemolitionandclearingawayofthedebris,andMr.Wood-wardproposesthattheL.C.C.andotherauthoritiesshouldfollowtheexampleoftheCityCorporationinmakingsuchprecautionsagainstdustcompulsory.TheCorporationofLondon,hepointsout,haveappreciatedthemischiefwhicharisesfromdust,andintheby-laws,clauses3and4,theyhavemadeitanabsoluteconditionthatsuitablescreensormatsandtheconstantuseofwatershallbeprovidedduringthedemolitionofbuildingsinth'>cityConcretepilesarebeingusedtoreplacetimherpilesinalargenumberofmodernfactoriesandotherlargebuildingsinAmerica,and,toalessextent,inthiscountryalso.Thereasonisthatconcretehastheadvantageofpermanenceandimmunityfromdecay,whileatthesametimebeingcomparativelycheap.Inwetorfilled-inareaswherethegroundwaterlevelismorethan6ft.belowthesujfaceoftheground,andthecharacterofthesoilissuchthatitisnecessarytogostilldeeperforasuitablebearingstratum,aconcretepilefoundation(saysCarpentryandBuilding)ismuchcheaperthananyothertypeofcon-struction.Undeitheseconditionsasolidmasonrypieronatimberpilefoundationwouldrequire,first,anexcavationtobelowwaterlevelproperlysheetedandbraced.Second,drivingofpilesandcuttingthemoffbelowthewaterlevel.Third,wouldbecappingofthepilesandbuildingthesolidpiertograde.Fourth,continuanceofpumpingthroughmostoftheoperation.Fifth,baqk-fillingtheexcavation.Thewholeconstitut-ingalong,tediouscpeiation,lastingseveyaldaysforeachpier.Incontrasttothis,apierofsimplexconcretepilesisbuiltfromthesurfaceoftheground,noexcavationbeingnecessaryexceptforthecapitself.Anextraheavypile-driver,especiallyequippedforthiswork,drivesahollowsteelformofsuit-ablelength,16in.indiameter,andequippedwithaspecialdrivingpointtoresistance.Asmallbatchof124Portlaridcementconcreteisthendroppedintothefeteelform,whichformisraisedaboutafootbyapullingarrangementattachedtotheleads,andaheavyrammerdroppedontheconcrete.Theeffectofthisimpactistoopenthejawsofthedrivingpointandfoicetheconcreteoutofthepipeandintotheadjoiningsoil.Anotherbatchofconcreteistheninserted,theformraisedashortdistance,andtheconcreterammed.Theseoperationsarerepeateduntiltheformhasbeenraisedabovetheground,andthespaceitoccupiedinthegroundhasbeentilledwithconcrete.Thetimetakentoinstalonepilemayrunfromfifteenminutestoonehour,dependingoncitcumstances.Twenty-eightpiles20ft.longweredriven,onarecentcontract,byonemachineinsixhours.Thusafour-pilepiertosupport120tonscanreadilybebuiltinonehalfaday,asagainstthetime(severaldays)requiredbytheothermethod.TheSimplexconcretepilethusfoimcdofthesamediameterthroughoutactsasacolumn,and?lsodevelopsaverygreatskinfrictionfrcmtheextremeroughnessofitsexteriorsurfacecausedbytherammingoftheconcreteintothesurroundingmaterial.TheuseoftheSimplexconcretepilesisincreasing,notonlyinNewYork,butallovertheStates,andsomeinstallationshavebeenmadeinEngland,Germany,andFrance.Insomeofthefoun-dationsbuiltonSimplexconcretepilesinNewYorkCity,theBuildingDepartmenttestedthepileswithaloadingofpig-ironamountingto50tonsperpilewithoutanysettlement.Inpracticethepilesaredesignedtocarry30tonseach.ConcreteFoundations.Sir,—Inyourissueof2ndDecemberInoticealetterfromMr.G.Thornton,denyingthatmyfather,Mr.EdwardDobson,madetheroadoverArthur'sP^ss.Mr.Thorntonsays:"Now,asIwastheActingProvincialEngineer"fortheGovernmentatthetime,viz.,April,1865"andthewholeroadfromitsinitiationtocom"pletionplacedinmyhandstolayoutandcon"struct,ImostemphaticallydenythatMr.E"DobscnmadetheroadoverthePass."Furtheronhesays:"Mr.Dobsonexplainedwhatheproposed"doingintheBealeyGorge,butgavenosugges-"tionforaroadoverArthur'sPassanddown"theOtiraGorge;thelatterwasthekeytothe"wholequestionandrequiredavastamountof"consideration."Iemphaticallysaythattheabovestatementsarefalse,andthatthefollowingdocumentaryevidencewhichIquotevvillprovethemtobeso:—:—AmongthereportsandletterspublishedbytheProvincialGovernmentin1865isthefollowingreport,writtenbymyfather,dated15thMay,1865,entitled,"ReporttotheSecretaryforPublicWorksuponthepracticabilityofConstructingaBridleRoadthroughtheGorgeoftheOtira,etc."Thisreportcontainscompletedetailedplansoftheroad,assurveyedthioughtheBealeyandOtiraGorges,andoverthePass;completespecificationsandpriced-outscheduleoftheworktobedoneincon-structingaroadfromtheBealeyriverbedoverthePassanddowntheOtiratothelowerGorge—adistanceofsome4miles20chains,andincludedwiththisreportisthecontractsignedbyJohnSmith,contractor,andapprovedbyE.DobsononbehalfoftheProvincialGovernmentofCanterbury,underinstructionsfromHisHonourtheSuperintendent,dated14thMarch,1865.Inaletterdated11thApril,1862,Mr.E.DobsonwrotetotheSecretaryforPublicWorks—"IthinkyouwillbepleasedwiththeroadIam"layingout.Ihavecuta4-ft.widetrackata"trottinggradientfromthefootofthePass"acrossthesaddle,andamgoingdowntheOtira"riverbedasfastasthirtygoodaxemencancut"theirwaythroughthedensescrub."Furtheronhewrites"ThroughtheOtiraGorgetherewillbeabout"90chainsofrockcutting,butnorealdifficulty"aboutthewholematter,providedthenecessary"fundscanbeobtained."WhentheseworkshadallbeenputinhandMr.Thorntonwasplacedincharge.Mr.E.Dobsonwasgrantedagratuityof(inadditiontohissalary)forthereportandworkdoneinconnectionwiththismatter.Thereportitselfwasauniqueproduction,andcontainedfortyillustrationsandanappendix.ItattractedconsiderableattentioninEurope,andwasthecauseofMr.DobsonbeingelectedacorrespondingmemberoftheImperialGeologicalSociety,ofVienna.IthinkthatshouldsettlethequestionofthePass.Now,withregardtothecompletionoftheroad:InareportsignedbyMr.E.Dobson,ProvincialEngineer,anddated22ndOctober,1866writingoftheChristchurch-Hokitikaroad,thereportsays:"Theroadhasbeenbegunasabridleroad,has"beenfinishedasadrayroad,andopenedin"March,1866,theworkontheOtiraroadbeing"undertheSuperintendenceofMessrs.W.andE"BlakeandMr.Aitken."Thereportgoesontosay:"Mr.E.Blakewillbecontinuedmchargeoi"theroad,"theservicesoftheothergentlemenbeingutilisedelsewhere.FromthisitisevidentthatMr.Dobsonwasmchargeoftheworkatthetimeofitscompletion.IntheLyttelionTimesofsthFebruary,1869,inenumeratingthepublicworksexecutedbyMr.EDobson,amongstotherworksitsays:"TheWestCoastroad,passingovertwosnowy"ranges,washiswork,andwasopenedfortraffic"withinayearofitscommencement."ThepublicdocumentsIhavequotedfromcanbeseenbyanyonewhocarestolookupthematter,andIcontendtheydistinctlyprovethetruthofmystatementsandtheerrorofthosemadebyMr.Thornton.IntheforegoingIusetheword"made''intheengineeringsense,viz.,oftheworkdonebytheengineerwhosurveys.setsout,andletsthecontracts,andnotofthecontractorwhoactuallydoesthework,ortheassistantengineerwhosupervisesit.—Iam,etc.,A.DudleyDobson/ifiCitySurveyor,ChristchurchTheArthur'sPassRoad.(TOTHEEDITOR.)TheRussianImperialTechnicalSocietyispreparingforanInternationalExhibitioninDecember,1908,ofmodernappliancesforheatingandlighting.TheobjectofthisExhibition,whichwilllastabouttwomonths,istoshowtheactualstateoftheseappliancestothepublicandtodeterminetheirrelativevalue.AcongressofspecialistswillmeetatthetimeoftheExhibitiontostudycertainquestionsappertainingthereto.TheExhibitionwillcomprise:Appliancesforgaslighting,petrol,acetylene,gasoline,electricity,etc.;portableheatingappliancesofallkinds;variousappliancesforsecurityagainstaccidentscausedbythesemethodsofheatingandlighting;lastly,measurementinstruments,meters,indicators,etc.,forgasandelectricity.Iftheexhibitorssodesiretheobjectsex-posedmaybesubmittedtothedecisionofajurycomposed,partly,ofpersonselectedbythemselves.MedalsissuedbytheState,sswellasmedalsanddiplomasofhonour,issuedbytheSocieteTechniqueandothers,willbeawardedtothebestappliancesshown.ThelistofthemembersofthejuryandtheprizestteywillawardwillbesubmittedforratificationtotheMinisterofCommerceandIndustry.ArticlessenttotheExhibitionwillenjoyaspecialtariffortheGerman,French,AustrianandBelgianrailways.Thesamespecialtariffwillruleontheirreturn.Customsduties,whichwillhavetobepaidonthepassingofthegoods,willberefundedontheirreturn,providedthereturnismadewithincnemonthafterthecloseoftheExposition.Inadditiontothecongressmentionedabove,theSocieteImperialeTechniqueRusseintendstoorganiseattheexhibitionaseriesoftechnicalandscientificconferencesonthesubjectsoflightingandheating,accompaniedbyexperimentsanddemonstrations.Correspondence.belaiddownbyaBoardofBuildingExamin-ersandcertaintypesofreinforcingmaterialshouldbeexcludedwheretheyarenotintheirproperplace.Moreover,theerectionofthebuildingshouldbeaccompaniedbycontinu-oustestsoftheconcretethatgoesintotheconstruction,andthebuildershouldbecom-pelledtoinformhimselfofthestrengthofeachcolumn,girder,beam,andfloorslabbeforestrikingtheformsandplacingtheloaduponthem.135



ThetotalnumberofmotorvehiclesofallSniLcycles,whicharelicensedSai?iedKm?domis119,618,ofwhich61,617arepleasurecars,4124arecommercialandheavymotors,and83,877aremotorcyclesThesefiguresshowthatnearly16,000morepleasurecarswereregisteredin1907thanin1906Therearealtogether205,606drivinglicensesinoperation******About500driversofmotortaximetercabsinPanswentonstrikerecently.Theycomplainthattheyarenolongerabletomakemorethan8to10francsperday.andarealsodissatisfiedwiththerulerii!fmPfnyaccordingtowhichtheyaremaderesponsibleforaccidentscausedbythemThe£?13?13£ny°Vdng<hf?ab3explainthattheeductioninthe.earningsof,driversisduepartlytothedeadSffrTS'3ndP.artlytOtheOf££Sthfiotm"aSber°fWhiChinPa"Shas—THE12-18H.P.VIBHA-nONLESSHILEVCAK.[?hoto.hycouytesyQfReliabilityTrials.CHRISTCHURCHTODUNEDIN.PETROLCONSUMPTIONTEST.Thefollowingaretheresultsofthepetrolcon-sumptiontestheldontheseconddayofthetrial1hetableshowstheweightoftheloadedcarmtonstheamountofpetrolconsumedingallonsandthenumberof"tonmiles"runpergallon.Thecarsaregiveninorderofmerit—The.firstGovernmentmotoromnibuslineinAustriahasbeenopenedforservicebetweenNeu-marktandPredazzoinSouthernTryol.Twobusesare,.nowused,of28horse-powereach,andbuiltbytheAustrianDaimlerworks.Theyseatseventeenpersons,andarefittedwithlightcanopy******FiTheFrenchautomobileexportsforthefirstsixmonthsofthecurrentyearwerevaluedat78869000francs,orabout10,000,000francsmorethanforthesameperiodlastyear.Theimportsofautomobilesperiodmcreasedveryslightlyduringthis******Thetotaloutputofpetroleumin,thePrussianwn^wei«J^nOVTer'^1906was69.196metrictons,worth,£187,000.InBavariathewholeproductionwasonly131tons,worth"""««"»MOTORNOTES.Motoring.PROGRESS.Februaryi,1908Themileagerunonthedaywas129,andthemethodofcalculationadoptedistomultiplytheweightofthecarintonsbythenumberofmilesandtodividetheproductbythenumberofgallonsofpetrolconsumed.Thisgivesthe"tonmiles"travelledbythecarforeachgallonofpetrol.R.English's10-12h.p.Stuart136Motors.D.Matson's15h.p.Talbot(Owner)E.F.J.Grigg's20-22h.p.Dennis(Owner)W.K.Macdonalds15h.p.Darracq(Owner)AdamsLtd.'22h.p.Minerva(A.Kerr)D.Croziers30h.p.Cadillac(Owner)AdamsLtd.'s12-16h.p.Tal-bot(H.T.Adams)Cooke.HowlisonandCo's7-9h.pStuart(Clarke)..Dr.Neeley's16h.p.Reo(Owner)Skeates&Bockaert's30-40h.p.Darracq(E.Bock-aert)J.S.Hawkes&Co.'s20h.p.Alldays(A.F.Collins)..Tonsweight.1.7121.8901.3631.6451.8231.401.8621.1172.0201.C34TonsGals,milespergal.8.6725.4610.21238774223.699.0323.50101423.197.9222.815.0022.246.50221611.8222049.7121.70(Owner)A.Mtoen's15h.p.Humbe'r(Owner)Mrs.E.Bockaert's8-10h.p.Darracq(Owner)G.A.M.Macdonalds9h.p.DeDion(Owner)JonesandSons'18-24h.p.Siddeley(J.F.Hammer-sley)Dr.Thackers16-20h.p.Ar-gyll(L.B.Young)..D.Wood's14hp.Dennis(Owner)T.Y.Wardrop's14-16h.p.Argyll(Owner)P.L.Hallenstein'20-28h.p.Darracq(Owner)A.J.Toxward's6hp.Sid-deley(Owner)1.0521.535•7561.0781.6921.8031.5841.4341.785.7894.716.783.424.927.578.577.536.928.643.8929.2529.2028.5128.2627.5127.1427.1326.7326.659filfiDexter&Croziers10h.pCadillac(W.Felton)..Dr.Finch's15h.p.Humber(Owner)M.Steed's8h.p.Reo(Owner)Skeates&Bockaert's1012h.p.Darracq(H.Rollin-son)A.G.Nalder's10-12h.p.Stuart(Owner)J.S.Hawkes&Co.'s10h.p.Alldays(Mitchell)W.E.Thompson's15h.p.Ford(Owner)1.0791.535.8181.2571.166.985.7036.509.505.218.217787.507.5321.4120.84202419.7519.3316.8712.04E.Dorman's^Oh.p..Rover(Owner)AdamsLtd.'s15h.p.Talbot(R.M.Macdonald)J.Peacock's15h.p.Enfield(J.F.Best).:AdamsLtd.'s15h.p.Talbot(F.N.Adams)W.E.Mills's12-16h.p.Tal-bot(Owner)..lonsTonsweight.[Gallons,milespergal.1.623$53938.841.6566.2234.34f14«oo.id30.991.7257.2530.691.5016.5329.65D.Matson's15h.p.Talbot(Owner)E.F.J.Grigg's20-22h.p.Dennis(Owner)W.K.Macdonalds15h.p.Darracq(Owner)AdamsLtd.'22h.p.Minerva(A.Kerr)D.Croziers30h.p.Cadillac(Owner)AdamsLtd.'s12-16h.p.Tal-bot(H.T.Adams)Cooke.HowlisonandCo's7-9h.pStuart(Clarke)..Dr.Neeley's16h.p.Reo(Owner)Skeates&Bockaert's30-40h.p.Darracq(E.Bock-aert)J.S.Hawkes&Co.'s20h.p.Alldays(A.F.Collins)..Tonsweight.1.7121.8901.3631.6451.8231.401.8621.1172.0201.C34TonsGals,milespergal.8.6725.4610.21238774223.699.0323.50101423.197.9222.815.0022.246.50221611.8222049.7121.70E.Dorman's^Oh.p..Rover(Owner)AdamsLtd.'s15h.p.Talbot(R.M.Macdonald)J.Peacock's15h.p.Enfield(J.F.Best).:AdamsLtd.'s15h.p.Talbot(F.N.Adams)W.E.Mills's12-16h.p.Tal-bot(Owner)..lonsTonsweight.[Gallons,milespergal.1.623$53938.841.6566.2234.34f14«oo.id30.991.7257.2530.691.5016.5329.65Dexter&Croziers10h.pCadillac(W.Felton)..Dr.Finch's15h.p.Humber(Owner)M.Steed's8h.p.Reo(Owner)Skeates&Bockaert's1012h.p.Darracq(H.Rollin-son)A.G.Nalder's10-12h.p.Stuart(Owner)J.S.Hawkes&Co.'s10h.p.Alldays(Mitchell)W.E.Thompson's15h.p.Ford(Owner)1.0791.535.8181.2571.166.985.7036.509.505.218.217787.507.5321.4120.84202419.7519.3316.8712.04(Owner)A.Mtoen's15h.p.Humbe'r(Owner)Mrs.E.Bockaert's8-10h.p.Darracq(Owner)G.A.M.Macdonalds9h.p.DeDion(Owner)JonesandSons'18-24h.p.Siddeley(J.F.Hammer-sley)Dr.Thackers16-20h.p.Ar-gyll(L.B.Young)..D.Wood's14hp.Dennis(Owner)T.Y.Wardrop's14-16h.p.Argyll(Owner)P.L.Hallenstein'20-28h.p.Darracq(Owner)A.J.Toxward's6hp.Sid-deley(Owner)1.0521.535•7561.0781.6921.8031.5841.4341.785.7894.716.783.424.927.578.577.536.928.643.8929.2529.2028.5128.2627.5127.1427.1326.7326.659filfi



SIRTLIPTON'SLATESTMOTORBOAT,FITTEDWITHBRITANNIAENGINE_OF60H.P.j^jBusinessChange.ItwasannouncedatthelastannualdinneroftheDarracqCo.thatMr.A.MornsThomsonhadresignedhispositionasgeneralminagerofArgyllMotors,Limited,andhadjoinedtheDarracqCompany'sstaff.THERILEYTWO-CYLINDERENGINE,Thermo-syphonwatercirculation,withseparatepipestoeachcylinder,mechanicallubrication,andpistonIhrottle.beenreduced,therewouldhavebeenlittlespeedcontestsalongtheroad.Britishersarealwayskeencompetitors,andweshouldhavehadfriendlylittletrialswhenevertwoorthreecarsgot'togetheronajourney."Whatstruckhimparticularlyinthisouting,Mr.Cleaveadded,wastheenthusiasticreceptionaccordedtothemotoristsallalongtheroute.Cherries,lollies,andflowershadbeenthrownintothecars.Thecountrypeopleturnedoutincrowds7"tocheerthecompetitors,andevenlittlechildren^waitedbytheroadsidetosmileandwavetheirtinyhands.ComingfromtheNorthIsland,hehadbeenimpressed-toobytheuniformcourtesyshownbydriversofothervehicles.Afarmerwouldpullhistrapasidetosaveacarfromrunningontoroughmetal,andthemotoristsfortheirpart,alwaysshowedconsiderationforhorsetraffic.Theprincipalvalueofsuchtrialswastodemonstratetherapidity,reliability,andsafetyofthemodernmethodoflocomotion.CanterburywasthechiefcentreofmotoringintheDominion,andtheNorthIslandwouldneverprogressatthesamerate,althoughinHawke'sBaytherewerealreadyverymanyenthusiasts."Thisisgoingtobeabigin-dustry,"concludedMr.Cleave,"especiallyfromthecommercialpointofview.Touringwillbeonlyasmallsideofit.WheneverIseeabigwell-appoint-edstableIreflectthatsoonerorlateritwillhavetogooutofbusiness,becausemotoringisthemoreeconomicalmethodofprogression,andisobviouslymoresatisfactorytothecommunityfromahealthpointofview."Mr.S.A.Luxford,ofPalmerstonNorth,com-mentingonthetrials,saidthatitwouldbeimpossibletopickoutatetterstretchofloadinNewZealandforsuchatestthanthatchosenbytheCanterburyAssociation.From^ChristchurchtoTimarutherewas"along,straightrun,withobstacleslikewaterraceseveryhalfmileto^preventanythinginthesaysthatthetestsofthedust;foundunderthehoodofanautomobileshowedanutterabsenceofmicro-organismsofanyform.Hisexplanationofthisfactisthattheheatgivenoffbythemotordestroysthegermswhichwouldotherwisebefoundthere.Forthisreasonitwillbeseenthatinsteadofspread-inggermstheautomobileisreallyadisinfectingagent.AprominentFrenchphysician,Dr.Legendre,hasbeengivinghisviewsonthehygieniceffectsofmotoring."Auto-exercise,"hesays,"hasim-provedcasesofemphysema,nervousasthma,chlorosis,certainalimentaryaffections,includinggastralgia,anorexia,andchronicconstipation.Iwouldurgetheavoidanceofautomobilejourneysbypatientssufferingfromvaricoseveins,epilepsy,alcoholism,andobesity.Incertainformsofheartdisease,too,auto-exerciseisto1!beavoided,aswithsuch''jpatients"theresults!mayproveserious."Theuseofautomobilesbysurgeonshasbeencon-demnedbynumerouspersonsfortwoprincipalreasons,first,thatifthesurgeondrivesthecarhimselfthevibrationsarelikelytomakehishandsunsteady;andsecond,thatthecarmustsurelybeameansofcollectinggermsfromthestreetwhichwouldbetransmittedtothepersonofthephysician.BothoftheseargumentshaverecentlybeenattackedbyDr.FieuxofBordeaux,France,whoclaimsthatthetremblingofthehandswillonlybedevelopedinpersonsofsuchhighstrungnervoustemperamentrlasto/makethemunfitforprofessionalserviceatall.~|lnregardtothesecondcricitism,heArgumentsForandAgainsttheUseofAutomobiles.fITHEfITHERILEYTPROPELLER^SHAFTt"(whichcanbequicklydismounted)mdSideTorqueRd.Thelatterishingedtoframe,andcanalsobemovedaroundpinattachedtohinge.thanthehighest,becausethemosteconomicalrunningisonthedirect-drivinggear.That,doubt-less,hadsomebearingonthesuccessoftheRover,thespeeddemandedenablingittorunlargelyonitsthirdgear.Butevenso,itwasanoteworthyper-formance,seeingthattheresultwasbetterthanthatachievedinthelastScottishreliabilitytrials.Judge'sOpinion.InterviewedaftertheannouncementoftheawardsMr.A.Cleave,ofAuckland,saidthatthetrialshadbeenanemphaticsuccess.Ithadbeensuggestedthatthespeedwastooslow."Idon'tbelieveinfasterspeeds,"saidMr.Cleave."Ifthelimithadofthetestaftertheresultswerean-nounced,Mr.R.M.Macdonaldsaidthattheperformancesoftheleadingcarswereremarkablygood.TheRoverwaswellknowntobeveryeconomical,andhewasnotatallsurprisedtofinditoccupyingfirstplaceonthelist.Theconditionsofspeedonthesecondday'srungaveanadvantage,asithappened,toanycardirect-drivenonagearshape"ofscorching."TheundulatingcountrysouthofTimaruprovidedenjoyabletravelling,andinthelastfifteenmilestherewasagoodhillclimbtoDunedm.TherunbacktoTimaruwasarepetitionofthesecondday's,andthereturntoChristchurchbywayofRakaiaGorgesuppliedanotherfairlyseveretest.Theroadonthelastdayinpartsreminded,himverystronglyofsomeofthestretchesontheroutebetweenAucklandandWel-lington,chosenfortheNorthIslandtrialstwelvemonthsago.Hehadexpectedthatagoodproportionofthecarswouldcomethroughsuccessfully,inviewoftheim-provementsthathadbeenmadeduringthepastfourorfiveyears.Theengineswerenowverynearperfection,andthefactthat95percent,ofthecompetingcarshadreturnedfromthefivehundredmilerunclosetotheappointedtimeandingoodconditionwasproofoftheirreliability.Therewerereallyveryfewstop-pages,andthese,exceptmthecasesoitwocars,wouldnothaveoccurredinordinarytour-ing,becausethenecessaryad-justmentswouldhavebeenmadeattheordinarystoppingplaces.Thecarswerenottouched,ex-ceptinthematterofoiling,fromthetimetheyleftChristchurchuntiltheygotback.Thearrangementsmadeforhousingthemwereperfect,anditwasimpossibleforany-onetotouchascrewwithoutthefactbeingnoted.Hewasgreatlypleasedwiththerunningofthesmallcars.Theper-formanceofthe10h.p.Cadillacwas,tohismind,wonderful,andhedoubtedwhetheranythingbetterhadeverbeendoneintheDominion.Themanagement,Mr.Luxfordconcluded,wasexcellent,andhadthefullconfidenceofthecon-petitors.FarmforanAutomobile.Februaryi,1908.PROGRESS.WilliamN.Guilford,afarmerofSpencer,Mass.,recentlyde-cidedtoyieldtotheentreatiesofhisgoodhousekeeper,Mrs.MabelThompson,foranauto-mobile.Cashwasscarce,buttheyoungman'sacresbroad,soheadvertisedhewouldsellhisfinefarmtopurchaseamotorcar.Theoverseersofthepoor,however,hadadifferentideaofit.TheyfeltthatifGuilfordwerepermittedtodisposeofhispropertyforsuchapurpose,hewouldbecomeachargeonthecounty.Thereforetheyappliedforaguardianforhim.Theconservatorappointedbythecourtdecidedtoletthesaleofthepropertygoon,buttheproceedswerenotspentforanautomobile.THERILEYCHANGE-SPEEDGEARBOX,Withchange-barpassingacrosstopofbox,engaging1;rollersandcontrollersprings.Thesmallerillustrationrepresentssinglequadrantforbrakeandchangelevers.137



SomeoftheOofitestantsii\tHeRecentCompetition.December27thto"31st,1907.Februaryi,1908.PROGRESS.CANTERBURYRELIABILITYTRIALS.138



Februaryi,1908.PROGRESS.FourDays'ReliabilityTrials.PromotedbyTheCanterburyAutomobileAssociation.(9)MR.DAVIDMATSON'STALBOTGARCOMINGDOWNTHERAKAI\GORGEADAMSLIMITED,lateAdamsStarCycleCo.,138-140Highstreet,CHRISTCHURCH.SoleagentsinNewZealandfor"Talbot,""Napier,""Humber,""Swift,"and"Minerva"cars.Depotsat—Mercerstreet,Wellington;TheAvenue,Wanganui;TheSquare,PalmerstonNorth;Staffordstreet,Timaru.—[Advt.]ReliabilitytrialsformotorcarshavenowbecomeannualfixturesinCanterbury.Theseexcellentcompetitions,whichperhapsdemonstratetheworthofacartoafullerextentthananyothermeansoftest,areuniversallypopular,andtheCan-terburyAutomobileAssociation,oneofthemostprogressivebodiesofitskindinNewZealand,takescontroleachyearandcarriesoutthearduoustaskoforganisationtotheentiresatisfactionofallcon-cerned.Thecourseofthetrial,whichwasrunonthe27th,28th,30thand31stofDecember,1907,waslaidfromChristchurchtoDunechn,returningviaRakaiaGorge,atotaldistanceof503miles.ConditionsofTrial.—Thetrialwasarrangedintwcclasses,oneforsmallcarsunder12h.p.,andoneforlargecarsover12hp.Inthesmallcarsectionsevencarsstartedandsixfinished.Inthelargecarsection28startedand26finished.Themaximumnumberofmarksforanon-stop<rrpwas1000,lessdeductionsforstoppagesontheroadoranyotherreason.EachcarcarriedaClubobseiver,whohadtoreportallstops.Theobserverswerechangedeveryday,andthejudges'awardsmadeontheobservers'reports,togetherwiththeinspectionofthecarsbythejudgesonarrivalatChristchurch(1).OpenClass.—Mr.F.X.Adams'15h.p.4cylinder"Talbot"car(RoyalAutomobileClubrating20h.p.).AutomobileClubobserver(firstday),Mr.GeorgePaylmg,MayorofChristchurch.Thefollowingisthejudges'report:—Firstday,non-stop;secondday,non-stop;thirdday,non-stop;fourthday,non-stop.Maximummarks,1000fornon-stoprun.OnexaminingthecaronarrivalatChristchurch,theludgesdeductedonemarkowingtothesmallleatherbeltwhichdrivestheradiatorfanbeingoffThiscarwasdrivenabout175mileswithoutthefanrunning,whichprovestheremarkableefficiencyofthe"Tflbot"radiatorascomparedtoothermakes,thewaterbeingquitecoolintheradiatorwhenthecararrivedatChristchurch.Totalmarks,999.AwardedsecondprizeandsilvermedalThiscarwasaward-edfifthplaceinthepetrolconsumptiontest,andcamethroughwithoutanystoppagesfortyretroubles.Wecansupplyfromstockatonc<."Tal-bot"carssameasillustrated.Pricesandcatplogueonapplication.(2).OpenClass.—Mr.H.T.Adams'12-16h.p.4-cylmder"Talbot"car(RoyalAutomobileClubrating,18h.p.).AutomobileClubobserver(firstday),Mr.Benson.Thefollowingisthejudges'report:—Firstdaynon-stop;secondday,10secondsmissinggearonhillnearKartigi;thirdday,non-stop;fourthday,5minutesinwater-racenearMayfield.Stoppageowingtowateronplugs,Awarded994marks.Thiscaristwoyearsold,havingbeendrivenover50,000miles.Thecarcamethroughthetrialwithoutanymechanicalortyretroubles,andthestopswerenotduetoanyfaultinthecar,andforallpracticalpurposestherunwasnon-stopsofarasmachinerydefectswereconcerned.Wecansupplyfromstockatonce"Talbot"carssameasillustrated.Pricesandcataloguesonapplication.(3).OpenClass.—lsh.p.goldmedal4-cylinder"Talbot"car(RoyalAutomobileClubrating,20h.p.),drivenbyMr.R.M.Macdonald.AutomobileClubobserver(firstday),Mr.H.A.Soanes.Thefollowingisthejudges'report:—Firstday,non-stop,secondday,non-stop;thirdday,non-stop;fourthday,non-stop.Maximummarks,1000.Awardedfirstprizeandgoldmedal.Inthepetrolconsump-tiontestthiscargainedthirdplacewith20milestothegallon.Thiscarcamethroughwithoutanystoppagesfortyretroubles.Wecansupplyfromstockatonce"Talbot"carssameasillustrated.Pricesandcataloguesonapplication.(4).PrivateOwners'Class.—Mr.DavidMatson'sgoldmedal15h.p.4-cylmder"Talbot"car(RoyalAutomobileClubrating,20h.p.).Carenteredanddrivenbyowner.Automobileclubobserver(firstday),MrR.McCready.Thefollow-ingisthejudge'sreport—Firstday,non-stop;secondday,non-stop;thirdday,non-stop,fourthday,non-stop.Maximummarks,1000.Awardedfirstprizeandgoldmedal.Thiscarcamethroughwithoutanystoppagefortyretroubles.Wecansupplyfromstockatonce"Talbot"cars,sameasillustrated.Pricesandcataloguesonapplication.stopped19minutes25secondscleaningdirtoutofcarburetterfourthdaystopped2£minutesowingtoCrossingwaterraceonthedeepside.Awarded927marks.Thiscarcamethroughwith-outanystoppagesfortyretroubles.Wecansupplyfromstockatonce"Humber"carssameasil-lustrated.Pricesandcataloguesonapplication.(9).Mr.DavidMatson'sgoldmedal"Talbot"carisshowncomingdowntheRakaiaGorgeonthelastday,ofthetrials,31stDecember1907.Gradeabout1in5.Theteamofeightcars(largeclassonly)asillus-trated,withobservers,startedonthefirstdayfromChristchurchtocompeteinthereliabilitytrial^of503miles.Thesecarscamethroughthetripmostsuccessfully,noneofthemhavinganymechanicalortyretroubles,thestoppagesinallcasesbeingduetomissinggearsonhills,stoppagesinwaterraces,andpetroltroubles.Fewpeoplestoptothinkthattherightreartyreonacarwearsmuchmorerapidlythantheleft.Lookattheonethathasrun1500milesormore,andcompareitsconditionwiththatofthelefttyre.Youwillfindthattheformeriswornmore,andthatithasmorecutsthantheleft.Thereasonisnotfartoseek,particularlyinadistrictwheremacadamaboundsAsthecrownoftheroadishigherthaneitherside,andascarsmustkeeptotheright,thereisconsequentlymoreweightanddrivingstrainontherighttyreandwheel,withresultantincreasedwear.Theobviousremedyistotransfertherightreartyretotheleftwheelandviceversaafteracertaindistance,whichwilldependonthewearingqualitiesofyourtyres.Finallyputtherearwheeltyresonthefrontwheels(shiftingthemfromrighttoleftatthepropertime),andchangethefronttyrestotherearwheels,shiftingthemalsoindueseason.(5)PrivateOwners'Class—MrW.E.Mills'goldmedal12-16h.p."Talbot"car(RoyalAutomobileClubrating,18f"h.p.)-Carenteredanddrivenbyowner.AutomobileClubobserver(firstday),MrR.Thompson.Thefol-vowmgisthejudges'report—Firstday,non-stop;secondday,non-stop;thirdday,non-stop;fourthday,non-stop.|Maximummarks,1000.Awardedfirstrprizeandgoldmedal.Thecarwasawardedsixthplaceinthepetrolconsumptiontest,andcamethroughwithoutanystoppagesfortyretroubles.The"Talbot"drivenbyMrMillsisaboutayearold,andisthesamecaronwhichhewentheDuvauchellesBaytrialon9thMay,1907.Wecansupplyfromstockatonce"Talbot"carssameasillustrated.Pricesandcataloguesonapplication.I,(6)OpenClass—AdamsLimited,22h.p.4-cylmder'Minerva"car(RoyalAAutomobileClubrating30h.p.).DrivenbyMr.A.Kerr.Automo-bileClubobserver(firstday)-Mr.N.Richardson.Thefollowingisthejudges'report:—Firstday,non-stop;secondday,non-stop;thirdday,stopped3secondsowingtochanginggear,6milesoutofTimaru;fourthday,non-stop.Total999marks.Thiscarcamethroughwithoutanystoppagesfortyretroubles.Theabovecarisforsale.Immediatedeliverycanbegiven.Pricesandfullparticularsonapplication.(7).PrivateOwners'Class.—Dr.Finch's15h.p.4-cylinder"Humber"car.(RoyalAutomobileClubrating26Jh.p.).Enteredanddrivenbyowner.AutomobileClubobserver(firstday)Mr.J.Peacock.Thefollowingisthejudges'report—Firstday,non-stop;secondday,non-stop;thirdday,15secondsmissedgearonhilland2£minutesadjust-ingtremblersoncoil;fourthday,stopped1hour46minutes24seconds,coiltroubles.Thiscarhadnomechanicalortyretroublesthestoppagesbeingentirelyduetotheelectricalcoil.Wecansupplyfromstockatonce"Humber"carssameasillus-trated.Pricesandcataloguesonapplication.(8).PrivateOwners'Class.—Mr.A.Morten's(PresidentoftheCanterburyAutomobileAssocia-tion)15h.p.4-cylinder"Humber"car(RoyalAutomobileClub'srating26£h.p.).Enteredanddrivenbyowner.AutomobileClubobserver(firstday),Mr.J.Temple.Thejudges'reportisasfollows.—Firstday,non-stop;second]day,stopped3minuteschanginggearonjjahill;thirdday,139



ThefollowinglistofapplicationsforPatents,filed.inNewZealandduringthemonthending20thJanuary,hasbeenspeciallypreparedforProgress:23760—W.Cusick,Koroit,Vie.:?Meansforassist-ingchildtowalk.23761—G.P.VanWye,NewYork,U.S.A.:Vac-uuminsulatedbottleandcasing.23762—TheDeutscheGasgluhlichAktiengesell-schaft,Berlin,Ger.:Gas-mantle.23763—W.Steele,Mamuku.Shaftattachmentforenginesandtrucks,etc.23764—A.Soderling,Bodie,U.S.A.:Ore-eat-ment.23765—J.R.Patterson,Wellington:Actuatingmachinesheep-shears.23766—J.Leahy,Sydney,N.S.W.:"Sheep-shearingmachine.23767—D.LewersandRS.Greer,Sydney,N.S.W.:Rabbit-trap.23768—G.C.Munns,Auckland:Lawn,etc.sprayer.23769^—C.H.J.Genet,Christchurch:Fasteningbicycle-pumptoframe.23770-^A.Smaill,jun.,Dunedin:Milkingma-chinery.23771—J.P.Rasmussen,Riverton:Electricalinsulatingcomposition.23772—G.andC.Hoskins,Limited,Sydney,N.S.W.:Up-settingtheedgesofrolledmetalplates.23773—T.Firth,Wellington:Washingmachine.23774—J.Thomson,Gladstone:Tyre.23776—J.Slater,Coolgardie,W.Aust.:trafficsignal-flag.23776—E.J.Chilton,Masterton:Preventingcan-dlesfromguttering.23777—R.M.Smith,Auckland:Drainagejunctionandventpipe.23778—E.J.Graveson,Christchurch:Disinfectingandwashingfluid.23779—F.S.StaceandH.J.Whitelaw,Woodville:Race-startingmachineattachment.23780—SeayInternationalIceandRefrigerationMachineryCompany,Philadelphia,U.S.A.:Productionoficeandcold.23781—W.J.L.Morton,Adelaide,S.Aust.:Windingorunwindingwool,etc.23782—H.M.Hardy,Unley,S.Aust.:Meansforsecuringsash-cords.23783—H.C.NewtonandA.G.M.Michell,Mel-bourne,Vie.:Apparatusforuseinconnectionwithcheckciphersystems.23784—W.J.CrossleyandT.Rigby,ManchesterEng.:Manufactureofproducer-gas.23785—F.Sara,Yelverton,Eng.:Animaltrap.23786—J.Betty,Masterton:Dust,draught,andrainexcluder.23787—W.Clark,Christchurch:Solesofgumboots,etc.23788—C.C.Bullock,Sydney,N.S.W.:Auto-maticallyclosingone-waygate.23789—E.Henshall,Papanui:Frictionhoist.23790—F.J.Cox,London,Eng.:Carburetter.23791—F.Oakden,Dunedin:Reinforcedconcretepole.23792—R.H.Johnson,Dunedin:Wirestrainer.23793—F.Tonks,Wellington:Chimney.23794—R.H.Skipwith,Christchurch:Reinforcedconcreteflooring.23795—N.deLatour,Gisborne:Backhandfasten-ingforharness.23796—A.S.Ford,Coromandel:Preventingto-baccofromgettingintolidoftin.23797—A.L.J.Tait,Dunedin:,Envelope-opener23798—A.L.J.Tait,Dunedin:Pot-cleaner.23799—R.C.Gardiner,Johnsonville:Incandescentgas-burner.23800—H.M.Levinge,Okato:Altazimuthinstru-ment.23801—J.W.Mardon,Wellington,andG.Hudson,Wanganui:Railwaycrossingalarm.23802—R.Muir,Auckland:Chair.23803—R.H.Johnson,Ravensbourne•Washingboard.°23804—J.W.Mardon,Wellington,andG.W.Hudson,Wanganui:Signal-wireadiuster.23805—J.McHalick,Takapau:Road-makingimplement.23806—J.Dewhirst,Hokitika:Schoolslate23807—5.CampbellandJ.S.Gribbon,Romsey,Vie.:Bucketsupport.23808—W.J.Dunlop,Marshlands:Firegrate23809—H.P.MortensenandN.P.Nielsen,Pal-merstonNorth:Liquefyingmilk-froth.23810—J.W.Sutton,Brisbane,Queensland:Oilvaporiser,etc.23811—UnitedShoeMachineryCompany,Paterson,U.S.A.:Inseam-trimmingmachine.(A.Bates).v
1908.23877—J.A.Boyd,Wellington;Parlourskittles.23878—J.A.Boyd,Wellington:Stepladder.23879—TheSwiftsureSyndicate,Limited,Liver-pool,Eng.:Separationofbutterfromcreamormilk.23880—W.C.Johnson,Sussex,Eng.:Waterdis-tributor.23881—HoulderBros,andCo.,Limited,London,Eng.,andG.Anderson,Shirley,Eng.:Storingofchilledmeat,etc.23882—W.S.Simpson,London,Eng.:Unitingorweldingmetals.23883—R.Klinger,Gumpoldskirchen,Austria:Stuffingboxandlikepacking.23884—B.W.Benn,Meeniyan,Vie.:Milkingapparatus.23885—E.S.BaldwinandH.H.Rayward.Wel-lington:Cutterforsheepshearing.23886—T.MitchellandW.Burns,Melbourne,Vie.:Dustarrestingandallayingmedium.23887—J.L.Cloudsley,jun.,Surrey,Eng.:Gas-meter.23888—C.A.Parsons,Newcastle-on-Tyne,Eng.:Machineforshapingturbineblades.23889—J.T.Tuck,Christchurch:Lockingboltnutsinposition.23890—H.MacintoshandG.H.Baylis,Wellington:Ornamentalfanforadvertising,etc.23891—R.Brown,jun.,Ilford,Eng.:Stopperingbottles.23892—F.H.Trevelhan,Wellington:Cashregister.23893—J.T.Muir,Wanganui•Butterpounderandpacker.23894—F.A.Alcock,Melbourne,Vie.:Billiardtable.23895—O.L.AhrensandP.A.Schmitt,Hamburg,Ger.,andC.MolseandK.A.M.Wepfer,Bre-men,Ger.:Meat-preservingprocess.23896—A.HKortland,RichmondRiver,N.S.W.:Farm,etc.,gate.23897—F.W.Payne,Dunedin:Liftingwaterbypowerobtainedfromrunningwater.23898—T.T.Cole,Dunedin:Fireescapedoorbolt.23899—UnitedShoeMachineryCompany,Paterson,U.S.A.:Heel-buildingmachine.23900—F.R.SimmondsandW.Seifert,Takapau,Trueing-upbeater-barofflaxstrippers.23901—H.ThorneandT.J.Littlewood,Melbourne,Vie.:Footwear.23902—H.C.Thomsen,Waingawa:Threshingcocksfoot,etc.,seed.23903—W.Maddison,Gisborne:Sleepingaccommo-dationforrailwaycarriages.23904—R.M.Maunder,PalmerstonNorth:Curtainpolesuspender.23905—M.U.Schoop,Paris,France:Solderingorweldingaluminium.23906—J.R.Park,Dunedin:Regulationelectricpotential.23907—T.Aitken,Balclutha:",Limeandmanuredistributor.23908—W.E.Hughes,Wellington:Sproutingbracket.23909—A.H.Cotton,Rawene:Toy.23910—W.J.Mann,Auckland:Formationofferro-concretepiletofacilitatedriving.23911—R.Cairns,Auckland:Interchangeabledouble-endedelectricalplug.23912—JB.Grove,Wellington:Tread-holderfortyres.23913—H.Herrenschmidt,Paris,France,:Manu-factureofelectricconductingproducts.23914—C.B.Mann,Wellington:Noticeplateforpostofficeletterbox.23915—UnitedShoeMachineryCompany,Paterson,U.SA.:Lastingmachine.23916—A.J.Smith,Cardiff,Wales:Lubricationofaxleboxes.23917—R.F.Carey,London,Eng.:Mechanismforopeningandclosingdoors.23918—R.M.andA.Maunder,PalmerstonNorth:Coolchamberorprovisionsafe.23919—W.J.Roebuck,Opoho:Adjustablefootforladders.23920—T.C.Smiley,Dunedin:Adjustingvehicleseats.23921—W.WardandA.L.Jennings,Napier:Flushforcisterns.23922—P.H.Shailer,Auckland,andW.SullyTeddington,Eng.:Automaticcoupling.23923—J.Anderson,R.H.Free,andW.H.HamptonWellington:Cramp.23871—J.Ford,Dunedin:Convertibleperambula-tor.23872—A.F.Hadecke,Rangiora:Threshingmachine.23873—H.D.Mudie,Ballarat,Vie.:Goldsavingappliance.23874—A.D.Wilson,Stellensbosch,CapeColony:Separatingminerals,etc.23875—F.W.Cullimore,Christchurch:Billiardtable.23876—F.R.SimmondsandW.Seifert,Takapau:Catchingflaxfromstripper.23812—D.Roberts,Grantham,Eng.:Internalcombustionengine.23813—I).Roberts,Grantham,Eng.:Internalcombustionengine.23814—TheAmericanLinenCompany,NewHaven,U.S.A.:Flaxmachine.(C.G.Cooke).23815—A.Zabriskie,Paterson,U.S.A.:Fibrepre-paringmachine.23816—R.N.R.Lindsay,Auckland:Metalshears.23817—R.Milhs,Dunedin:Fibremachine.23818—J.Fisher,Dunedin:Brace.23819—TheKarsamSoapCompany,Limited,London,Eng.:Soapmanufacture.(M.R.A.SamuelandA.A,Lockwood).23820—SirW.Palmer,Bart.,London,Eng.,andF.E.Blackmore,Reading,Eng.:Dough-working,etc.,apparatus.23821—F.Delsie,Christchurch:Bicycle.23822—H.Spear,Wellington:Spectacles.23823—H.J.CunningtonandR.C.Bishop,Christ-church:Cottonreel.23824—JosephBakerandSons,Limited,London,Eng.:Dough-dividingmachine.(/.Burns).23825—J.C.L.Campbell,Achalader,Scotland:Fruitpreserving.23826—H.L.Fmms,Napier:Dockingandbrand-ingiron.23827—R.DixonandR.S.Watson,Islington:Apparatusformixingdepilatorysolutions.23828—J.Clegg,Christchurch:Go-cartcover.23829—P.Browne,Waikino:Centrifugalthicken-ingandseparatingmachine.23830—F.Giblin,Castlecliff:Boilersolution.23831—J.HumphreysandW.Willis,Napier:Draught,etc.excluder.23832—T.J.Cahill,Auckland:Brake-gear.23833—G.Norris.Dartmore:Tyreprotector.23834—P.S.O'Neill,Kokiri:Boilertubeandtubeplates.23835—J.T.Renshaw,Dunedin;Bootjack.23836—J.Y.M.Risberg,Sodertelje,Sweden:Emulsifying,etc.,milk.23837—J.T.Hunter,Wellington:Typecomposinganddistributingmachine.LinotypeandMachinery,Limited.23838—J.F.FriendandE.H.Friend,Annandale,N.S.W.:Turbine.23839—J.H.MuirandJ.D.Muir,EastBrunswick,Vie.:Elevator.23840—R.J.Fry,Carlton,Vie.:Horse-shoe-makingmachine.23841—A.Peddie,W.E.Pitt,andD.M.Fea,Dunedin:Railway-carriageventilator.23842—E.N.Waters,Melbourne,Vie.:Manufac-tureofsodium-sulphate-reductionproducts.23843—J.N.Caught,St.Kilda,Vie.:Marineengine.23844—J.C.Drewet,Auckland:Fibredresser.23845—A.E.Bent,St.Kilda,Vic,andG.W.Stewart,EastMelbourne,Vie.:One-rail-rail-waycarriageandtrack.23846—P.Cody,Ngahauranga:Railroadtippingwagon.23847—P.O.yonHartitzsch,Wellington:Trollypoleretriever.23848—J.H.Beamish,Auckland:Ventilatingbuildings.23849—C.F.Overt^n,Clydevale:Cliptwisterforattachingcyclonedroppers.28850—R.M.Smith,CoalCreekFlat:Baled'goodsindicator.23851—H.R.Radford,Waimauku:Eggcarrier.23852—MonotypeMachine(ColonialPatents)Syndi-cate,Limited,London,Eng.:Recordstripcomposingmachine.23853—MonotypeMachine(ColonialPatents)Syndi-cate,Limited,London,Eng.:Perforatingmachine.23854—W.T.Johnson,Wellington:Weatherstopforwindows,23855—S.A.Bradley,Merngum,Vie.:Fixingcolouroffruit,etc.23856—S.A.Bradley,Merngum,Vie.:Compositionfortreatmentoftomatoes.23857—S.A.Bradley,Merrigum,Vie.:Packingcrateforfruit.23858—A.J.Roycroft,Waihi:Firealarmandlocalityindicator.23859—F.C.Mundt,Schoeneberg,Ger.,andP.Kruger,Charlottenburg,Ger.:Nitiogencom-poundmanufacture.23860—F.P.Rudder,Derby,Eng.:Furnace.23861—-V.G.Smith,Copenhagen,Denmark:Butterwashing.23862—G.C.Chadwick,Melbourne,Vie.:Loadingcoalfromvessels,etc.23863—G.McNab,Wellington:Tiltingcasks.23864—T.J.Wilson,Nelson:Soapsaver.23865—J.H.Beamish,Auckland•Roofing.23866—J.C.Benn,Sydney,N.S.W.:Extensionladder.23867—A.Hedley,Dunedin:Salvagegear.23868—C.T.Williams,Dunedin:Windowsashhanging.23869—J.A.Barker,Masterton;Clothesline.23870—J.Hope,Rangitukia:Trapnest.ApplicationsforPatents.PROGRESS.Februaryi,1908.140



Fromtheratepayers'pointofviewitcannotbesaidthatthehousing[policyoftheLondonCountyCouncilhasbeenunsatisfactory.Takingdwellingsalone,theincomehasexceededexpenditure,includingrepaymentofloansandinterest,by£2,466.Afterpayingforallrepairsuptodate,thereisasumof£35,576credit-edtotherepairsandrenewalsaccount,andtheamountspaidfotsinking-fundinteresthavebeen£95,172.Buttherearemanywhowillthinkthat,inviewofthevitalimportanceofprovidingdecenthousesforthepoorerclasses,thehousingoperationsoftheCouncilwouldstillhavejustifiedthem-selveshadthefinancialresultbeenfarlesssatisfactory.Foethefiisttimeinourhistoryaproposalhasbeenmadefortheconstructionofpubli<-workswithoutpermanentadditiontothepublicdebt.Alargeproportionofthelatterisreproductive,itistrue,therailwayspayingthelargerproportionoftheinterestontheirconstructioncost,thesettlerswhoborrowfromthe"Advances"office,repayingprin-cipalandinterestb37agiventime,andtheCrowntenantsundertheLandforSettlementpolicydoingthesamethingforthemoneysborrowedforthepurchaseoftheirholdingsfromtheoriginalproprietors.Buteverypoundspentonpuolicbuildingswas,afterthepracticeofprovidingforasinkingfundwasstopped,apermanentadditiontotbeaggregateindebtednessofthe^Dominion.TheproposalofthePrimeMinisteristoprovideafundfortheconstructionofallthenewbuildingsrequiredtobringthepublicconvenienceuptotherequirementsofamoreextendedperiodthanwehaveyetgonethrough.HeclaimsthatifthesiteonLambtonquay,onwhichthebigwoodendepartmentalofficesnowstand,wereclearedofthosebuildingsandletonlease,therentswouldinsixtyyearsrepaytheprincipalmoneysandmeetalltheinterestandincidentalcharges.Thus,weshouldhrveanewGovernmentHouse,anewPar-liamentHouse,andnewDepartmentalOffi-cescostingtogetherbetween£150,000and£200,000,withoutpermanentadditiontotheDominiondebt.ThisrepresentsasalutaryprinciplewhichisalonegoodenoughtoentitlethePrimeMinister'sproposaltothemostseriousconsideration.Ifthefinanceofthisschemeissound,therecanbenoobjectiontoitsimmediateacceptance,notonlyforthepresentcase,butforallanalogouscases.Thesoundnessbeingdemonstrated,theyear'ssurplusoftheConsolidatedRevenuecouldstartthework,trecostofwhichwouldberepaidinduecourseofdevelopmentbytheLamotonQuayrents.Itisaquestionforbusinessadviceandactuarialcalculation.IfthePrimeMinister'sproposaleventuallygivesusthesegreatbuildings,andanunbrokenbuildingfundaswell,theresulta*illbeagoodtraditionofself-reliance.AProblemofRe-building.SpeakingoftheOlympiashowof1907,admittedlythelargestandmostrepresentativeeverheldinBritain,TheTimessays—ItmustbeadmittedthisexhibitioncomesatratheracriticalmomentmthehistoryoftheBritishindustry.Buyershavelearnedcaution,haveacquiredtheprudenthabitodemandingextendedtrialandexplicitguarantee;whichhabitisanathemamaranathatotheplausiblesellerofrickettycombinationslookingmoreorlesslikemotorcars.Buttothemakersofreallysoundandtrustworthycarsthisisamatter,netforanxiety,butforcongratulation.If,asislikely,thenexttwelvemonthsshouldwitnessthecollapseofagoodmanywe?khouses,thiswillbenocalamityforthepublic,otherthantheshareholders,andapositiveadvantageforthestrongandhonestestablishmentswhichsurvive.PURCHASERSofRealEstate,eitherHouses,\u25a0*-SectionsorPaims,shouldapplytoH.ErnestLeighton,7FeatherstonStreet,orHutt,whohasthefinestselectiononthemarket.ChangeAdvertisementsfornextissueshouldreach"Progress"Officenotlaterthantheiothinst.,otherwisetheywillhavetobeheldover.NOTICETOADVERTISERS.Februaryi1908PROGRESS.141T3ECORDSoflocaldailyeventsinPhotographicAYPostCardformproducedatZAK'SKODAKDEPOT,24WillisStreet,Wellington.Inthisbranchweare"rightuptodate."'phone2674.W.GrayYotmg,Architect.5HunterStreet,WellingtonnpOMOTORISTS,UsersofPower,StationaryorJ-Marine.IsyourCylinderCracked,Scored,orCompressionbad?Ifso,Icanputitright.Cylindersre-bored,newplungersandringsfittedontheshortestnotice.Magnetosrepairedandre-magnetised.Up-to-datechargingplant.Inventors'ideasandpatentworkaspeciality.P.O.YONHARTITZSCH,MechanicalEngineer,25aCourtenayPlace(neitHisMajesty'sTheatre),Wellington.Insuites,centralposition,LambtonQuay,withstrongrooms,well-lighted,electricelevator,moderaterental.Apply—TheWellingtonInvestment,TrusteeandAgencyCompany,Limited.OFFICESTOLETTLJH.EKINS,Gunmaker,FishingTackle,and-*--*-•Sports'GoodsManufacturer,Locksmith,ToolandModelMaker,12AFeatherstonStreet,Welling-ton,N.Z.(rearG.P.0.)Telephone2166.WANTiEDIIWanted-MentoFillGoodPositionsIHTheInternationalCorrespondenceSchools,thatHHgreatinstitutionthathasdonesomuchinthepastandisdoingHSOmucheveryminuteformenandwomen,offersyouadirectandeasywaytohelpyourselftoamostdesirablepositioninthetradeorprofessionthatbestsuitsyourtasteandambition.TheI.C.S.planenablesyoutohelpyourselfrightMBwhereyouare,withoutlosinganhour'sworkoradollarofMBpay;withoutchangingpositionsuntilyouarereadytostepMHV_|intotheoneyoudesire;withoutobligatingyoutopaymoreMHthanyourpresentsalarywillaffordnomatterhowsmallitis.MHThereisabsolutely_^^_^^^^^^^^^^^^^^^^^^^^^^_^BMHnochargefdrin/or-mation.Simplyse-•InternationalCorrespondenceSchools,JIMVMkindofoccupationyouprefer,writinga,,\u25a0^\u25a0JpostalCardtotile1picMcexplain,withoutfuitherobligationonmyp»rt'B^HInternational•ow*caninaii^yoraiarsersalarymtaeposi-(tionbeforewhichIhavemarkedXSCHOOLSasking1'Stenoar«pherJElecLiehtlnsSupt.'H^HJ'1IAdTertucmtntWrlt«rMechmn.EngineerI\u25a0\u25a0\u25a0hOWyOUCanbecomeShowC«rdWriterSurrejor\u25a0\u25a0\u25a0•,1,WindowTrimmerStationaryEngineer\u25a0\u25a0\u25a0aSUCCeSSintliat1CommercialLairCliilEngineer|i-,/^oifi/-.n"Rttrofurti.IllustratorBnlldiniiContractorpOSItIOILtiyreturnIChemistArChltcClDr.rt.m.n'nnct-\7m-l-ouiiirf»rf>i\7P>•TextileMillSupt.ArchitectipOStyOUWillreceiveElectricianStructuralEngineerhook<iliteratureand'Elec.Enslneeritrldeetnjrlneer'UOUK.S,iHCIdIUICdUU(MechanicalDrafUm.pMiningEngineer,helpfuladvicethattTTtwillsurpriseyou.,Name,ICutouttheaboveCoupon,markit,andposttoofficeofIInternationalCorrespondenceSchools,4a,DixonStreet,WellingtonI



[ByH.M.Kilgour].Whatcausestheteethtodecay?"and"Why-dotheydecaysorapidly?"arequestionswhicheverydentistisrepeatedlyasked,andwecanonlyreplythatthetroubleiscausedbyneglectorin-abilitytokeeptheteethperfectlyclean.Decaymustbeginontheoutsidesurfacesoftheteeth,andiscausedbyparticlesoffoodbecominglodgedabouttheteethandallowedtoremainthereunnoticedandunmolested.Obviously,then,theonlywaytopreventthetroubleistotakeeveryprecautiontokeepthemouthandtheteethinathoroughstateofcleanliness.Allteetharenotalikeinstrengthofstructure,andconsequentlywhentheweakeronesareattackedbydecaythediseasemakesmorerapidprogressthaninteethcomposedofstrongermaterial.Thenecessityofafreeuseoftooth-brushandpowdercannotbetoostronglyimpresseduponchildren,andeveryparentshouldseethathischildrenmakearegularhabitofcleaningtheirteethatleasttwicea_day—morningandevening.Thehabitonceacquiredwillbealastingone,andbeoftheutmostbenefitandimportancetothechildrenastheygrowup.Fromtheageofsixyearsonwardsitisalwaysagooathingforchildrentobetakentoadentistatregularintervals—sayofthreeorfourmonths—tohaveathoroughandsystematicexaminationoftheirteethmade,andanydefectsthatarethendis-coveredcanbespeedilyremedied.Imightsuggestthatasimpletooth-powdeiofthefollowingformulawouldbaaverygoodone.PreparedChalk....2oz.PowderedOrrisRoot..2oz.PnmiceStone..1oz.TheCareoftheTeeth.Februaryi,1908.PROGRESS.142BRITISH"LUXFER"PrismSyndicate,Ltd.R.W.England,jun.B.H.Engund.EnglandBros.,Architects.SomersetBuildings,156HerefordStreet,TelephoneNo.644.Christchurch.P.O.Box.No.467.WELLINGTON.LIMITED,17MannersStreet,'["HESTERLINGELECTRO-PLATINGCOY.,*~Silversmiths,&c,34LowerCubaStreet,Wel-lington,N.Z.Telephone2432.AntiqueSilver,Copper,BicycleandMotorWorkaSpeciality.WELLINGTON.BlackonWhiteP.ELLIS&SON,6EborStreet(offToryStreet),WhiteonBlueTechnicalassistancetoInventors'PatentModels.SUNPRINTSTOENGINEERSANDARCHITECTSJohnSkinner,CivilEngineerandAuthorisedSurveyor.EstimatesandDrawingspre-paredandConbaotsunder-takenforallclassesofCon-creteandFerro-concreteBridgesandSt*ucturesgenerally...GowerStreet,WEWPLYMOUTH.Telephone278191QueenSt.,Auckland.S.COLDICUTT,Manager.TheEnglish&ForeignPianoAgency,Ltd.,EdwardRecceANDSONSColomboSt.,ChristchurchTheInstrumentcanbetunedwithoutdisturbinganyportionofthePlayerpart.AnyStandardMusicRollscanbeused.TheInstrumentcanbepurchasedforcashoronthedeferredpaymentsystem.EveryInstrumentisguaranteedtomaintainthe£££»%i!lkOI£.whlchhasattachedtothenameofIROADWOODfornearly200years.CombineswiththePianofortetheabilitytoplayitCanbeplayedwiththePlayerMechanismorchangedforuseasanordinaryPianobythesimplestpossi-blemovement.ThePlayerMechanisminterferesinnowaywiththePiano.ThtPianoandthtFlayararaconstructadantiralyinontfactoryundaron*tuparvision.EvarynottofthaPlayerhaaanindependentaction,allow-inganydefecttoberemediedwiththegreatestpossiblefacility.EveryEngineerknowsofthefinetoolsmadebytheL..S.StarrettCo.WhenatoolbearsStarrett'snameyouknowthatitisofthefinestgradesteel-isabsolutelyaccurate—isthebestthatmoneycanbuy.AtReece'swecarrypracticallyafulllineofStarrett'stools.IncludedinourstockareSpeedGauges,DepthandSur-faceGauges,ScrewGauges,FeelerGauges,DrillGauges,GraduatedSquares,Combina-tionSets,CompassesandDivi-ders,etc.PRICESANDFULLPARTICULARSGLADLYONAPPLICATION.TheBroadwoodPlayerPiano.ToolsforEngineersPROPRIETORSOFHumphries'PatentWindowandScaffoldBracket.HumphriesBros.,Builders,Contractors,andValuators.Wellington,N.Z.tilephone1655.RobertMartin,ParticularsandCataloguesfromAgents.SeeIllustrationsNovemberIssueofProgress.MINIMUMEXPENSE.MAXIMUMLIGHT.LIGHTS,FIRE-RESISTING,ORNAMENTAL&ROOFGLAZINGSLUXFERPRISMS,PAVEMENTILightingEffectIaswellasdesignofacountryIhouseismadepossiblebyI'Universal'AcetyleneILightingSystemIwhichhasbeenastandardforINoOffensiveOdourIAbsoluteSafetyISimpleandEconomicalWriteforCatalogueandparticularstoN.Z.AcetyleneGasLightingCo.,Ltd.King'sChambers,Wellington,andatChristchurchandDunedin.THETRADELIBERALLYDEALTWITH.'1
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