
flexible joint hasbeensubstituted.Bythismeansthemachinehasbeenmadetopassbendsofaradius3|feet:thisisshownondiagramNo.3.Itisimportanttohavetwosetsofscrapersofdifferentdiameters,sothatwhenthescraperisinsertedinthemainforthefirsttimethesmallersizedpistonsmaybeused,andafterthemainhasbeenpartlycleared,thenthelargersizedpistonscanbeemployed.Operationsofscrapingmustbecontinuedduringthenightfortworeasons,(1)toreducetheinconveniencetothepublic,(2)topreventthedetectionofobstructionsfrombeinghinderedbythenoiseofthetraffic.Opinionisnowsteadilygrowinginfavourofprovidingconveniencesforscrapingofpipeswhennewwater-worksarecontem-plated.Themainsshouldbesubdividedintoareasandsectionshavinghatchboxesatsuitableplaces:eachboxbeingplacedinamanholehavingamoveablecoveratthestreetsurface,andabottomdraintoremovewater.Boxcoversmaythenbeopenedatanytimewithoutinjurytotheroad,andwithoutdamagetothemainscausedbycuttingoutlengthsofpiping.SketchplansofhatchboxesareshownindiagramNo.4,andtheirpositionintheman-holebydiagramNo.5Thefollowingisthedescriptoinofthesystemofcleaninga6in.mainatKendal,contributedtothejournalbytheBritishWaterworksEngineers'Association,byMr.Ritson,engineertotheKendalCorporation:—"Wheneverythingwasinreadinessthescra-perwasinsertedintothefirsthatchboxatthereservoir.Thepipelineacrossthefieldshavingbeenpreviouslypeggedout,anumberofactiveyoungmenwerepostedalongthelineofmainatintervalsoftwenty-fiveyards,withinstructionsthatdirectlythescraperispassedunderneath(whichcaneasilybedistinguishedbythelowrumblingsounditmakes)eachmanhadtoshouttothemaninadvance,"Passed,"andthenproceed25yardsinadvanceoftnemanfarthestaway,andsountilthescourpipeisreached.Theturncockwasinstructedtoturnonthewateratagiventime,andalsotolistenfortheinspectors'signalwhistle,andfollowtheinstructionsofthecodeofsignalsgiventohim.Thescrapermovedoffdirectlythewaterwasturnedon,butitonlyproceeded130yardswhenitstuckfast.Whenthescrapersticksitspositioncanbelocatedbymeansofastethoscopefromthesoundofthewaterrushingpast.Thepositionofthestoppageinthiscasehavingbeenspeedilylocated,thewaterwasturnedoff,themaincut,andthescraperremoved.Itwasthenfoundthatthestoppagewasduetoabout12lbsofleadtheresultofabadlyrunjoint.Thepipeshavingbeenmadegoodthescraperwasoncemoreinserted,anditcamedownasfarasthescourpipe.Intheeveningthescraperwasagainsetinmotion,anditarrivedatthesecondhatchboxinashortspaceoftime,bringingwithitagoodlyquantityoffilthandcorrosion.Thenextdaythescraperwasagaininser-tedatthereservoirinthehatchbox,andthewaterturnedon,whenanexcitingchasetookplace,forNo2hatchbox(adistanceof2,523yards)wasreachedin17minutes.Agooddealofcorrosioncamedownagainandthemainhadtobewellflushed.Intheeveningthescraperwithknivessetto5fin.,andfittedwith4|in.diameterpistonswasinsertedinNo.2hatchbox.Themenwereinstructedtoliedownatintervalsof20yards,witheartoground,onthelineofpipes.Thewaterwasturnedonandthescrapermovedoffgaily,theinspectorfollowingitupwithhisstethoscope,butafterajourneyof40yardsitstuck.TheTABLEGIVINGSUMMARYOFCOSTOFSCRAPINGWATERMAINSB^PRESSURESCRAPER.(FromMinutesofProceedings,InstC.E.)attachedtothedrumofthewinchandtheotherendhooked'tothescraperbeforebeinginsertedinthemain.Apieceorfourinchpipewascuttolength,andtherubberbrushesslippedovertheendsofthecutmain,thewholeevenlyandtightlyclampedtogetherbymeansoftheclipjoint.~~*Agentlestreamofwaterwasturnedonandthescraperslowlydrawnthroughthemainbymeansofthewinch.Thisoperationwasrepeatedtwice,andthemainwellflushedaftereachscraping;andoncom-pletionthecorrosionhadbeencompletelyremoved,andthepipesappearedalmostasgoodasnew.Thecostofscrapingamountedto6.32dperyard.PipescoatedwithDr.AngusSmith'scompositioncanbescrapedquiteeasily,andatcostoffrom4dto5dperyard.Thesuccessofthescrapingofthe4"mainwassomarkedthatitwasdeterminedtomakeanotherattemptuponthe6"mainwhereoperationshadceased.Accordinglythescraperwassettofullsize,andinsertedintoNo.2hatchboxat10o'clockatnight.Menwerepostedatintervalsof10or12yardsonthelineofmain,withstrictorderstolistenwitheartotheground.Thescrapermovedforwardafterthewaterwasturnedonatafairlyrapidpace,andforatimewaslost,buteventuallylocatedbymeansofthestethcscope,andthemud,filthandencrusta-tionatNo.3hatchboxshowedthatitwasdoingitswork.Afteragooddealofdodgingsuchasturningoffthewaterandputtingitonagainsuddenly,passingseverallengthsof|in.steamtubedownthemaintotryandforcethescraperbackabit,atlastitcameintoNo.3hatchboxbringingwithitatonormoreofironrust,theshatteredremainsofcarbuncles.Thetotalcostofscrapingthe3,190yardsof6"mainamountedto4.08peryard.Theresulthasbeenthatthewatersupplyhasbeensomuchimproved,withouttheantici-patedextensionsofthemains,thataconstantsupplyisabletobegivenandthetotalcostunder£55.sluicevalvewasturnedoffandopenedsuddenlyinthehopeofagainsettingitinmotion,butwithoutsuccess.Thepipeswerethenbaredandwellrappedwithahammerwhichhadthedesiredeffect.Thescrapermovedoffanother40yardsandstuckagain.Thesameoperationswererepeatedbutfailed.Alooselyrolledwispofhaywasinsertedintothemainbehindthescraperandthewaterturnedon,butalltonopurpose,ithadtobecutout.OnexaminingtheinteriorofthemainatseveralspotsbetweenNo.2and3hatch-boxes,itwasfoundtobesobadlycorrodedthatinsomeplacestherewasbarelytwoandahalfinchesofwaterwaythroughit,andasthepipeshadnotbeentreatedwithDr.AngusSmith'scomposition,thecarbunclesofoxideofironhadcoalescedtosuchanextent,andwere,moreover,sofirmlyfixedtotheinteriorsurfaceofthepipes,thatitwasregardedasnexttoimpossibletoscrapethislength(66yards),andanewmainwaslaidinstead.Operationswerenowdirectedtoscraping830yardsof4"main,whichwasknowntobebadlycorroded.Itwasfeared,however,thatthetaskwouldbebothlaboriousandexpensive,unlesssomemeanscouldbedevisedwhichwouldadmitoftheworkbeingdoneexpeditiouslyandwell.Alocalblack-smithwasbroughtintorequisition,andasetofsteelspringscraperswasmadesomewhatonthemodelofthe0"scraper,butwithouttherearorpropellingpistons,butwitharingformedinthefrontoftheapparatustohookonarope.Ahundredyardsof§"strongManillahemprope,asimilarlengthof§"steamtube,acoupleofcastironclipsfor4"pipeswithrubberbushesorcylinders(usedforspeedilyjoininguptheendsofcutpipes),andacrabwinchcompletedthekit.Themainwascutatintervalsof90yards.L,engthafterlengthofsteamtubewasscrewedtogether,andpassedalongthemainuntilitemergedattheotheropenend.Theropewasthenhookedintoaneyemadeinthefrontlengthoftube,andthewholewithdrawn.OneendoftheropewasthenAugusti,1907,IPROGRESS.380PlaceDiam-eter.LengthofTotal.CostperIyardObstruction.Gaininde-liveryafterscraping.Year.mainmilesyds.14404660115001586£»d-percent.187718781880OswestryLancasterDuiham{Y16"8"12"12130912932291Largestones,lead,anddefectivepipesPeatymatterLeadspade,spike,waggonspringStones,lead,crow-bar,&c54.456.155.61880Bradford18"411006341861881HalifaxN.^.12"r16-I12"f13"{11"6"6"1573222105631232J178518802792911929.3651882ExeterMusselsstones,lead27.61883]1885J188518861887Whitehaven51611.1BristolDenbighOmagh3515053331362.9StonesStones,gravel,leadLead,defectivecast-3006"188718881890HalifaxLHverstonDundee6"6"15"r9-!8"8"10"24"7762172256659.8174ings12I)1440108068805594Wood,stones1890Dumfries1133Stones1890189118911892ScarboroughNewportLanarkRoubaix(F>nncr)6250752426.71111.576.4Lead.Icad,woodstones.-f33716ft.takenoffpump-ingengine1892Purntisland8"31320252902Piecewood2ft3"xs\"x5",lead189318931894BridgeofAllenThursoStirling6"6"13313203578"Stones,lead,broken18941895"WaterfordCuperFife13"7"83880211662.6pipeSamePiecebrokenpipe,rabbitAbout400stones.'4052301895MerthyrTydvil14"56173188.01PlaceDiam-eter.LengthofTotal.CostperIyardObstruction.Gaininde-liveryafterscraping.Year.mainmilesyds.14404660115001586£»d-percent.187718781880OswestryLancasterDuiham{Y16"8"12"12130912932291Largestones,lead,anddefectivepipesPeatymatterLeadspade,spike,waggonspringStones,lead,crow-bar,&c54.456.155.61880Bradford18"411006341861881HalifaxN.^.12"r16-I12"f13"{11"6"6"1573222105631232J178518802792911929.3651882ExeterMusselsstones,lead27.61883]1885J188518861887Whitehaven51611.1BristolDenbighOmagh3515053331362.9StonesStones,gravel,leadLead,defectivecast-3006"188718881890HalifaxLHverstonDundee6"6"15"r9-!8"8"10"24"7762172256659.8174ings12I)1440108068805594Wood,stones1890Dumfries1133Stones1890189118911892ScarboroughNewportLanarkRoubaix(F>nncr)6250752426.71111.576.4Lead.Icad,woodstones.-f33716ft.takenoffpump-ingengine1892Purntisland8"31320252902Piecewood2ft3"xs\"x5",lead189318931894BridgeofAllenThursoStirling6"6"13313203578"Stones,lead,broken18941895"WaterfordCuperFife13"7"83880211662.6pipeSamePiecebrokenpipe,rabbitAbout400stones.'4052301895MerthyrTydvil14"56173188.01


