
samecurviture astheinternaldiameterofthepipeagainstwhichitispressedbythesteelspring.Asthecutterproceedsalongthepiperodsareadded.Itisdrivenforwardandbackwardsbymenworkingontheexca-vationsmadebymeansofropes:horseshavealsobeenusedbeingattachedtotheapparatusbychains.Theformofscrapernowusedisshownindiagrams2and3.Itconsistsoftwodistinctpartsconnectedbyaswiveljoint.Thefrontcarryingthefoursteelscrapers,andtherearportionthesteelpropellingpistons.Leatherdiscsintersectedbyradialcuts,andstiffenedatthebackbyleadplates,areINCRUSTATIONSINWATERMAINS.(Continued.)Engineering:SeaandLandAugusti.1907,PROGRESS.StreetlevelByThomasWard,A.M.Inst.C.E.,MemberAsso-ciationofBritishWaterworksEngineers.Itcertainlyseemsextraordinarythathithertothissubjectshouldhavereceivedsuchscantattention.FanningandBurton,well-knownwriters,scarcelyalludetoit.Thisommissionissurprisingonthepartofthelatterashisbookisrecognisedasthemostup-to-dateone.HestronglyinsistsuponthecoatingofpipesbyDr.AngusSmith'smethod,andinferentiallythecon-clusioncanbedrawnthatthisisasufficientprecautiontotake.Experience,however,shewsthatitdoesnotanswerinallcases.Withafewexceptionstheminutesoftheproceedingsofcivilengineersaresilentonthematter.Jamiesonspaperhasbeenmentionedinmyformerarticle.Messrs.HendersonandManserghalsohavewrittenaboutit.Pre-paratorytothelatter'sreportontheI,anca-shireWaterworksin1875,asmentionedinvol.68,hewasmadeawarethatthedischarg-ingpoweroftheoriginal8-inchmainwasseriouslydiminishedandrecommendedthatitbescraped,whichwascarriedoutintheyear1878withgreatsuccess,theapparatususedbeingthatdevisedbyJ.G.Appold,modifiedbyThomasKennedy,managingdirectoroftheGlenfieldCompany,Kilmar-nock.Themethodsadoptedconsistedinmakinguseofthepressureofwaterinthemainstodrivescrapingtools:itsformandconstructionisshownindiagramsNos.land3.TheengineertotheWakefieldCorpor-ationhasanotherkind,andacompanyhasbeenformedinEnglandtotakeitup.Themachineissomewhatintheformofanordin-arywinchfittedwithawindingdrumworkedbyhand,carryingachainworkinginaspurredwheelsimilartoabicyclechain.Thischainturnsthewheelwhichworksthecutter.Themachineisfixedonthetopofthegroundandisplacedonrails,andasthecuttersworktheirwaythroughthepipesitispulledalongtherailsbyanendlessropeoverapully.Themethodofworkingistotakeoutonelengthofpipeoverwhichexcavationtheapparatusworks:anotherlengthofpipeisremovedabout150yardsfurtheralong,fromwhichplacethedebrisfromtheencrustedpipeisremoved.Ifthepipesareverymuchfilledup,anotherpipemustbecutoutatamuchshorterdistancethantheabove:buthithertopipeshavebeencleanedoutasfarasthisbeforeafreshexcavationisrequired.Thisexpedientisonlysuitablefordiameters-of3",4",and6".Beforescrapingwasresortedto,newmainswerelaidandoldonestakenupwhenmuchcorroded;orthemainsweretakenupandheated,whichinvolvedthesubstitutionofanothermain.WhenanothermaintoWainui-o-mataislaiddowntheopportunityshouldbetakentothoroughlyoverhaulandcleanthepresentmains.Pipeshavealsobeencleanedbyhandlabour.Thetoolusedisshownindiagram3STo.1.Thecuttingedgebeingofsteeloftheplacedbehindthepistons:thecuttingedgesaresetinsuchawaythatshouldthescraperencounteranythingintheshapeofapro-jectionsuchasaferulescrewedintotriepipe,thewholemachinewillsleworturnround,anapasstheobstructionwithoutgettingblocked,whiletheleatherpackingbehindthepistonswillfoldbackandpassanyobstructionthatcanbepassedbythepistonsthemselves.Originally,twosetsofscrapersandtwopis-tonswereusedontheonerod,butov^ingtoitslengthitcouldnotbepassedalongbendsinthepipes.Toovercomethis,onesetofscrapersandonepistonweretakenoff,andinplaceoftherigidironrod,onewitha379


