
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


