
as against about 200 ft. per month at the west
end where littletimberingwasfoundtobenecessary.Airwasdeliveredfromapowerhouseatapressureof100lbs.througha6in.pipecarriedbetweentherailsofthetracktotheoldparalleltunnel.-Atthewest-endentrancea4in.branchwastakenfromthispipeandcarriedtothewestheading,beingreducedasitadvancedto3and2inches.Themainpipewasreducedto5in.,andcarriedthroughtheoldtunneltotheeastend,whereitwasreducedto4m.andcarriedtothenewtunnelandreturnedthroughittowardsthewestheading,thusprovidinganairsupplyalwaysconvenientlyaccessiblethroughoutitsentirelength.Thesidewallswerebuiltbythedayshifts.Singlelengthsof6in.cast-irondrainpipingwereplacedat20ft.intervalshorizontallyintothefootofthewallsandconnected,byreducingelbows,to4in.cast-ironpipingcarrieduptothesolidmasonry,orconcretebacking,tothehauncheswheretheopenendsofthepipingwerecoveredwithbrokenstonetofacilitatedrainage.Thefacingofthewallswasbatteredtoalinefixedbycarefullyadjustedwoodenturnplates.Thissystemofdrainagewasfoundperfectlysatisfactorythroughoutthetunnel,exceptforashortdistancenearthewesternend,whereapersistentleakagewasrectifiedbystrippingthearch-packingandlayinginawaterproofingoftar.Thecavitywasthencarefullyrepackedwithdryrubblearoundthepermanenttimbering,andnofurthertroublewasexperienced.Afterthecompletionofthetunnelverygreatinconveniencewasoccasionedbythesmokeandfumesejectedbythepassinglocomotives.Theatmosphereattimesbecamesooverchargedwithcarbonic-acidgasastobeunbearable,andremedialactionwasabsolutelyimperative.Reliefwaseffectedbytheconstructionofaventilatingappar-atus,consistingofasheet-ironhoodabout50ft.longenclosingatrack,andhavinganinnersurfacecoincidentwiththesoffitofthetunnelarchandwalls.Theoutersurfaceconvergedfromtheouterendofthehoodtotheentranceofthetunnelsoastogiveawedgeshapedcross-section.ASturte-vantblowerwasinstalledattheextremityofthehoodoneachsideandwhichdeliveredairthroughittothetunnelentrance,whereanarrowopeningintheinnerfaceofthehoodpermittedtheblasttobeforcedinto,the-tunnelparallelwithitsaxis.Trainsnowpassthroughthetunnelinonedirectiononly,andasthegradeisupfromthisendtheyareusuallydrawnbytwolocomotivesinfrontandapusherbehind.Assoonastheleadingloco-motiveentersthetunnelthefanisstartedandthelargevolumeofairforcedintothespacebetweenthetrainandthetunnelliningdrivesthesmokeinadvanceofthelocomotive,and,therebeinganabundanceoffreshair,thedrivercankeepthecabwindowsopen.Thesecondlocomotivedoesnotworkinthetunnel,andthesmokefromthepusherneverreachesthefrontofthetram.Thetotalamountofconcreteusedwas12,000cubicyards,forwhich12,400bushelsofPortlandcementwererequired.Onanaverage2,\lbs.ofexplosivewereexpendedpercubicyard.About2000,000ft.ofpermanenttimberingwaserected.Thetunnelwasbuiltin22monthswithaforceof}oomenandanoutlayofItisaverybtrikmgexampleofwhatcanbeeffectedbywell-directedenergysupplementedbythenecessaryfundsPROGRESS.Octoberi,1906.
INTERIOROFSHOWROOMATMESSRS.LUKE'SSTOVE-MAKINGBRANCHByPrestonChambers,C.E.,AucklandBylastmailnewsreachedusofthecompletionoftheGalhtzmtunnelonthePennsylvaniaRail-way,U.S.A.ItwasdesignedtorelievethetrafficacrosstheAlleghanymountainsatanelevationof3,000ft.abovesealevel11mileswestofAltoona.Untilrecentlyalleast-boundtrafficpassedthroughtheoriginaldouble-tracktunnelknownastheoldGortageroad,builtin1851-5andwidenedforrailwayusein1898;andallwest-boundtraffictooktheAlleghanytunnelabout200yardsnorthofit.Thislattertunnel,whileunnecessarilywideforasingletrack,hasbeenfoundtoberatherdangerouslynarrowfordoublelines.Ithasahorseshoecross-sectionof24ft.wideby20ft.high,andcouldnotthereforeadvisedlybesimultan-eouslyusedforbothfreightandpassengerservice.Sincethecompletionofthenewtunneleachwest-boundtrackpassesthroughaseparatetunnelwhilebotheast-boundtrackstaketheoldGortageroad.ThenewGallitzintunnelisparallelwiththeAlleghanyone,and80ft.distantfromit.Ithasadowngradewesttoeastof1in100,andisdrivenchieflythroughrockatadepthofabout300ft.Ithasacross-sectionofij\ft.wideby20ft.highintheclearabovethetopoftherail.Thesidewallsarerubblefor9ft.withaconcreteroofarch22m.thick,withaspringingline15ft.abovethebottomofthesidewall.Safetyalcovesareplaced200ft.apartonalternatesides.Therocknegotiatedisofavariablecharacter.Atthewestendofthetunnelsandstonewasen-countered;attheeastendchieflyshale.Lime-stone,coalandslatewerealsoinevidence,withalittlefire-clay.Notroublewasexperiencedfromwater,thetunnelbeingdrivenfrombothTHEGALLITZINTUNNEL.ontheuseofcopperalone.Theseboilersareconstructedonthehorseshoeprincipleandtheyaresaidtoheatmuchmorerapidlythanthoseoftheold-fashionedshoetype.Anotherspecialtycarriedoutunderthesameroofasthestove-makmgbusinessiscastandwroughtironworkofeverydescription;thus,thevarietyofproductsextend?beyondrangesandovenworkofallkindstofencesandgatesandornamentalironworkgenerally.InconcludinganinterestingvisittoMessrs.Luke'sstove-makmgbranchtherepresentativeofProgresswasconductedthroughtheshow-roomandgeneralofficessituatedontheAllen-streetfronl.Theshowroomcontainsmanysamplesoftheproductsoftheworks,andthegeneralofficesarebothroomyandwell-lighted,twofeaturesconducingtotherapiddespatchofthefirm'sengineering,boiler-makingandbrass-foundingbusinessconductedattheTeAroFoundry.Thewholeoftheworks,bothinconnectionwiththsrangedepartmentmAllenstreetandtheTeAroFoundryinVictoriastreet,areunderthejointmanagementofMessrs.Chas.M.andJ.P.Luke,asmanagingdirectors.FITTING-SHOPATMESSRS.LUKE'SSTOVE-MAKINGBRANCHendswithoutairshafts.Theheadingswerestarted14ft.wideby9ft.high,andenlargedtothefulldimensionsinadvanceofthebenchwork.Thiswasremovedmtwolifts.Thefirstonewas7ft.high,andthesecond10ft.Thetotalexcavationforthetunnelinprogresswas21cubicyards.Theworkmtheheadingatthewestendwaseasierthanthatattheeastend.FourpneumaticIngersoll-Sergeantdrillsoperatedontwocolumns,making16holesabout10ft.deepinafullshiftof8hours.Theheadingwasthenenlargedbythreeholesoneachsidedrilledduringthenightwhilethepermanenttimberswerebeingset,andthetopbench,whichwaskeptabout50ft.behind,wasbeingperforatedwithatransverserowofsixholes.Thesewerefiredat5a.m.andalldebrisremovedby10a.m.Forcitegelatinewastheexplosiveusedthroughouttheworkings.AlldebriswasshiftedbyMarion"A"steamshovels,withtheshorteneddipperhandlesandbooms,inconjunctionwith3yd.woodenside-dumpcarsrunningona3ftgaugetrack.Atthewestend,wherethegraderosefromthehead,theballasttruckswereswitchedoutbyaLamberthauler.Attheeastendnohoistingwasrequired.Atthisendofthetunnelthematerialintheheadingwasoftensoloosethatsatisfactoryblastingwasextremelydifficult.Thechargesblewoutinsteadofbringingdowntherock,andalargeamountofextratimberinghadtoberesortedtointhewayofintermediateverticalsandsidepostsforthesupportofthearchingAlthoughthebenchworkwasrenderedeasierthegeneralprogressatthisendaveragedonly80ttpeimonth357


