
TRAININGFORANENGINEER.PROGRESS.January2,1906,Itwouldseemthattherailwayofthenearfutureistobeonthemono-railprinciple,theadvantageswhichsuchasystemoffersinpointofspeedand,perhaps,ofsafetybeingasubjectnowoccupyingthemindsofourmostadvancedrailwayengineers.Theunderlyingprincipleofthemono-railwas,inasomewhatcrudeform,discoveredasfarbackas1824byaMrH.R.PalmerMr.Palmer'sideawasdescribedandcommendedbytheEditoroftheRegisteroftheAttsandSciences,Impiove-mentsandDiscoveriesmtheissueofthatjournalbearingthedateSaturday,January10,1824.Mr.Palmerdidnotsuggeststeamasthemotivepowerforhisrailway,hisobjectbeingtomakethefullestusepossibleofhorsepowerforthetractionofcoalorotherheavymerchandiseacrosscountry,thequestionofquickpassengertrafficbeingoutsidehisscheme.ThelimitedscopeforwhichhedesignedhisrailwaydoesnotintheleastdetractfiomthecreditduetoMr.Palmerforhavingbeenapparentlythefirstmantoconceivethemono-railidea.—MagazineofCommerce.ThePrecursoroftheMono=Rail.TheannualreportoftheNewZealandMinesDepartmentshowstheresultoftheworkof50dredgesforfouryears:—:—Lastyear'sreturnthusaveragedabout24percent,oncapitalinvested.Butthereturnwasvery-irregular.Only21ofthe50dredgespaidanythingatall,whiletheElectric,onacapitalof£26,000,paid£39,650,orover150percent.AfterthatthemostprofitablewastheRoxburghJubilee,whichpaid£6750onacapitalof£7500Boththeseco.shavecontinuedexceedinglyprofitablethroughoutthepresentyear.Theaverageprofittotheshare-holdersofalldredgesfurnishingparticularstothedepartmentworksoutatabout28s.peroz.won.TheDredgingIndustry.Incitieswhereelectricityislargelyemployedforlighting,heatingandfraction,accidentsarefairlycommon,andvaryfromslightburnsuptoapparentdeathfromelectricshock.Thefollowingisalistofthemorecommonaccidentsmcon-nectionwithelectricapparatus,cables,conductors,dynamos,etc.—{a)Aslightburnmaybeproducedfromshortcucmtmgattheterminalsofasmallswitchorlamp-holder,orbythe"blowing"ofafuse.Thisistobetreatedonordinarylinesasaburn.(5)Whenaworkmanputsametaltoolacrosstwobareconductorsofoppositepolarity,thetoolhavinglesscarryingcapacity,orbybearingim-perfectlyonthe"mains,"formsanarcwithresult-ingflash.Severeburningandelectricshockmaybecausedmthisway.(c)Anaccidentmayoccurindisconnectingtheelectricalcircuitinadynamoorotherpieceofap-paratusinwhichthereisagooddealofmagneticinduction—e.g.,inabrokenshunt.Thisisallthemoreserious,asitcausesgreatshockfromthecurrentbeingatveryhighpressure.(d)Iftheinsulationofadynamoarmatureatageneratingstationbreaksdown,injurytoby-standersmayresultfromfusedcopperorsolderbeingviolentlythrownoutwhilethemachineisinmotion.AccidentsfromElectricity.Agreatnumberofpeoplehaveafairlygoodideahowmenaretraineduptothevariousprofessions.Theyknowwhatsortofacareeraclergyman01alawyerhastogothroughbeforebeingfullyqualified.Theyhaveprettyclearnotionsoftheworkoftheembryodoctor,andcantalkfreelyabout"walkingthehospitals,"andsoonButwhenordinarytradesareunderdiscussion,thentheideassomehowgetmorevague,althoughthetrainingboysreceivemthosetradesismorevisible.Mostpeoplehaveveryhazynotions,forinstance,oftheupbringingofthehumblebutnecessaryplumber,orthejoiner.Butofalltradesthatofengineeringisprobablytheoneofwhichleastisknown,atalleventsasregardsthesea-goingsideofit.Beforegoinganyfurtheritwillbewelltostatethatamongstengineersthereisconsiderabledoubtastowhethertheirsisatradeoraprofession;sothatbracketingitwithplumbingandjomermgwillmallprobabilitycauseoffencetocome.While,ontheotherhand,aprofessionalman,properlyso-called,mighttreatwithscorntheideathatthesea-goingengineerishisequalinthatrespect.Nevertheless,atradeitis—tobeginwith,any-how.Thoughasamanrisesfromthebottomoftheengine-roomladdertowardsthechief'sberthhehassomecausetoconsiderhimselfratherabovetheordinaryworkingmechanic.Bethatasitmay,thefactremainsthatthepassengermasteam-shiphasoftenabsolutelynoideaofhowthemenwhodrivetheshipalongcametobewhattheyare.Themostgeneralideaseemstobederivedfromwrittenaccountsofthetrainingoflocomotivedrivers.Theydorisefromcleanersmtheyardtobefiremen,thendriversofgoodsengines,andfinallymaybepromotedtodrivesomewell-knownexpress.Sothegeneralopinionofthepassengeratsea,whenheseesthewatchcomefrombelowandgoforwardwithsweatragsroundtheirnecksandcoaldustroundtheireyes,isthatheisgazingonfutureengineers.Thisisaverywrongidea.Theengineerhashislongperiodofapprenticeshiptoserve.AndbeforehecanhavechargeofawatchmapassengershiptheBoardofTradetakespainstoseethatheknowsmorethanhisbaretrade.Indaysgoneby,itistrue,thatsome-timesafiremanwaspromotedtobeanengineer."ShovelEngineers"theywerecalled,andrightgoodmentheyweresofarastheirbusinesswasconcerned.Butaskthemtowriteareport,ordoalittlesum,andtheywerelost.Manyofthem,indeed,couldnotwritetheirnames.Now,ofcourse,thatisallchanged.TheBoardofTrade,beforegrantingacertificate,requiresamantohaveservedatleastfouryearsinanengineeringshop,anditmaybeinterestingtoseehowthetimeisputin.Theyoungengineerstartshisapprentice-shipattheageofabout15or16,and,wewillsuppose,heisjustbeginninginabigfirmofmarineenginebuilders.Invariousfirms,ofcourse,methodsdifferconsiderably,butstillthetrainingisprettymuchthesameinallwhentakenasawhole.Theladwouldmostlikelybesentfirstofalltotheboilershop.Herehewouldbeplacedwithafitter,whomhewouldhelptoboltthevariouscocksandvalvesontothenearlycompletedboiler.Notbeingofverymuchuseyethiswrorkwouldnotbeveryhard.Indeed,manyoftheboysspendthefirsttwoorthreemonthsoftheirtimeinhavingpranksplayeduponthemAndouryoungfriendwouldprobablyhavehisshareofhuntingfora"bucketofsteam"ora"tinfire-bar,"wouldlearntospeakina"boilermaker'swhisper"(whichisayell),andwouldgenerallygetsmartenedup.Afteraboutsixmonthsofthishewouldbetransferredtotheengineshop,wherehewouldbegivenasmallmachinetowork.Usuallyasmalllatheordrillingmachine,orperhapsatinyplaneorshapingmachine.Herehewouldremainanothersixmonths,andheshouldtakepainsnottobecometoogoodathismachine,orhemayperhapsbeallowedtowastehistimethereforayear!Attheendofsixmonthsoralittlemore,afterpesteringhisforemanforaweekortwo,hewouldgetthedesiredchangeintotheerectingshop,anditisnowthathiseducationreallybegins.Itisnowthatheseesforthefirsttimeallthevariouspartsoftheengineassembledtogetherandbuiltupintoshape.Whetherhelearnslittleormuchatthisstageisamatterofluck.Hemaybesenttoworkwithatrustedfitterwhogetsthepickofthework,orhemaygetalazymatewhoisanindifferentworkman.Foralittlewlubhewouldnotdomuchmorethankeephismate'schiselsandscrapersgroundandingoodorder,andboilhisteaforhimasthemealtimescomeround.Butsoon,ifheiswilling,hewillbetrustedmorebyhismate,andwilldoalittleofexactlythesameworkasthefitter.Hewilllearntousehistoolsandmakeaneatandgoodjob.And,aboveall,hewilllearnthevajueofthatsixteenthofaninchwhichlookssosmallandyetmeanssomuch.
"Chief'sticket."Afterthathehasnothingtodobutwaitforpromotion.Assecondhehastoworktwiceashardashedidbefore.Heisthenthechief'srighthand—hisforeman,asitwere.Heengagesthemen,andseesthattheydotheirwork.Heisresponsibleforthestores,paint,andsoon,andgenerallyspeaking,forthewell-beingoftheengineroom.Getanexperttotakeacasualglancethroughtheengine-roomdoor,andhewilltellatoncewhatsortofasecondthatshiphas.Cominginandoutofportthesecondworkstheengines;atseahekeepsthefouro'clockto8o'clockwatchandgenerallyisthepracticalmanholdingthesamepositionmrelationtotheChiefthatthematedoestothecaptain.Thenafteratime,perhapsoneyear,perhapsten,hegetsthestepthatmakeshimthefull-blownchief.Thenforthesea-goingengineer,lifehasnothingfurthertooiler.Supposehimtohavebeenmtheerectingshopfor2-Jyears.ThatleaveshimiSmonthstoserve,fornearlyallboysservefiveyearsinsteadofthecompulsoryfour.Hehasnowseveralcoursesopentohimifhewantsachange.Hemaygotothe"surfacetable,"whereelltheroughcastingsandforgmgscometobemarkedoffformachining.Herehewouldlearntobeveryaccurate.WorkingentirelytodrawingshewouldgettounderstandtheconnectionbetweenthedesigningofficeandtheworksAndifhehasbeenattendingeveningclassesfordrawingtheworkisdoublyinteresting.Ontheotherhandhemightgetintothe"break-downgang."Herehewouldbedoingnothingbutrepairstomachinery,andsowouldlearnmoreofthenumerousmachinesandcranesandtheirvariouspeculiaritiesThisisthebesttrainingforthetoyifhewishestobecomeafitterpuieandsimpleForhehastobequickaswellasaccurate,andneverhavingtwojobsexactlyalikehelearnstofaceprettywellanydifficultywithouthesitation.Histhirdcoursewouldbetogooutsidetotheships.Herehewouldhavemuchothiserectingshopworkoveragain,exceptthattheenginesarenowbeingfittedupfoigood.Itisherethathegathersuptheknowledgethatwillbenefithimwhenhegoestosea,anditisherethathelearnsthedifferencebetweenthingsafloatandthingsonasolidfloor.Inonenewshipaladwassenttoboltthesmallballastdonkeyontoitsseat.Inordertohaveitniceandtruehewentbacktotheshopandborrowedaspmtlevel,andwhenonanevenkeeltheladsetthepumpupwiththat.Hewasquiteobliviousofthetactthattheshiphadneitherboilersnorfunnelinher.Alsoherforeandmammastswerenotshipped,thoughtheothertwowere.Naturallyshewentdownbythestern,andsometimelaterwasnoticed.Itappearedtobedivingoffitsseat'Butitisherethattheyoungengineerseesalltheconnectionsforthefirsttime.Helpingtoputsteamandexhaustandbilgeandtankpipesmtheirplaceshecannothelpgettinganideaoftheirimportance.Andmgamingthatexperiencehesaveshimselfalotoftroublewhenhefirstgoestosea.Herealsohegoestrialtripsandgetssomeslightknowledgeofmivmgmachinery,withitsattendantwarmbearingsandallotherlittletroubles.About18monthsofoutsideworkwillcarrytheapprenticetotheendofhistime.Atthispointtherearethreecoursesopentohim.Ifheisnotanambitiousyoungmanhemaystayonwiththefirmheservedhistimewith.Havingbeenthroughtheworkofthevariousshopsheoughttobeagoodfitter.Sohemaystayoninthatcapacity,firstasanimproveratabout20s.to245.perweekandnextrisingtothefullfittei'swage.Shouldtheyoungengineerhavesomehigherambitionthanthishemaygetintothedrawingoffice.Herehewillhavethewholethingtolearnoveragainfromadifferentpointofview.Andoncehegetsthisfar,andbeginstogetinterestedinthemoretheoreticalsideofengineeringthereisnotmuchfearofhimeverwishingtogobacktothebenchThethirdcourseopentohimistogotoseaIftheyoungengineerdecidestotrythislifehewillmakeastartasfifthengineerperhapsmoneoftheshipshisfirmarefittingout.Asfifthheisstillafittertoallintentsandpurposes.Hekeepsnowatch.Atseahehasallnightin,andinthedaytimeworksaboutthedecks.Hehassomanywinchesallottedtohim,andtheyhavetobekeptingoodrepair.Thewindlassisusuallyhisalso,andhemustseethatitisingoodconditionbeforeenteringorleavingport.Inporthisjobis,asarule,ontheboilertops,re-makingleakyjoints,packingglandsandwhatnot.Infact,heisthegeneralfactotum.Afteratriportwohemaybepromoted.As4th,heusuallykeepsthe88—12watchwiththeChief.Ifheisnottobetrustedveryfar,theChiefwillspendmostofhistimemtheengine-room.Butifheis,hewillbeleft,moreorless,alone,andwillhavetodealwithmanyofthelittledifficultiesthatcontinuallycropup.And,withtheChiefsomewherebehindhiminsupport,hewilllearntodealwiththefiremen,andthatispreciousknowledge.Foramanwhohastheknackofgettingonwellwithhiswatchhasamuchhappiertimeofit,andoftengetsagreateinumberofrevolutionsperwatchmorethanacolleaguewhoisatactlessblustererAfterayearas4thitisquitetimeforhimtogettheBoardofTradesecond-classcertificateForthatallhisoldarithmeticmustbebrushedupagain,andallthevariousbreakdownsandmishapshehasseenmustbethoughtover,thathemayper-suadetheBoardthatheisafitpersontotakechargeofawatchHemustnotbelikeonepoorinnocentwhohadsafelygotthroughhisarithmeticpaperHewashavingthevivavoccpartoftheexamination,andtheexaminerasked"Whatwouldyoudoifyoufoundthewatertoolowinyourboiler?"Heansweredfervently,"Rushondeck,sir,quickandlively'"Hegotnocertifi-cate,needlesstosayIfhegetshissecond-classcertificate,orpopularly,his"second'sticket,"hehastoserveanotheryearinchargeotawatchbeforegoingupforthecovetedfirstclass,or
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