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


