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


