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TheBigBendTunnel.

Roanoke,Va.,March3, 1903.
To ‘rm:Eulroaor 'I‘m-:RAILROADGAZETTE;

Wenotein yourissueof February20a descriptionof
theventilatingplantcompletedat Big BendTunnel,on
theChesapeake& OhioRailway,andthatno reference
is madethereinto thecontractors,Messrs.B. F. Starte
vantCompany,whoinstalledtheplant,or to theirable
representative,Mr. H. S. Grigsby,of Atlanta,Ga. As
thesegentlemenrenderedefiicientaid in elaboratingthe
plansfor thiswork,aswellas conductedits installation,
will _vounotkindlypublishthis letterso thattheymay
receiveduecredit?

CHAS.S. CHURCHILL,
C. C. \VENTWOR'I'H.

Troublein ShrinkingDrivingWheelTires.

Centralof GeorgiaRailwayCompany,
Savannah,Ga.,Feb.27,1903.i

To -rm:Enrroaor Tm: RrnnaoanGAZETTE!
Werecentlychangedtiresona fewconsolidationengines

having21 in. x 32 in. cylinders,and weighing196.000
lbs. Previousto thechangetheengineswerein service
abouta year,ridingeasyandcomfortable,andin every
waysatisfactory.After changingtirestheywererough,
uncomfortable,andquiteunsatisfactoryin their perfor
mance.Examinationshowednocause.so it wasdecided
to test the wheels,and theywerefoundto be out of
round. This canonlybeaccountedfor by theshrinkage
havingmoreeffecton the openhalf of thewheel;the
oppositehalf beingalmostsolidwith thecounterbalance.

Afterplacingthewheelsin thelatheandturningthem
true,theenginesworkedasformerly,ridingeasyandcom
fortnble.This is thefirstcasewherewehavediscovered
thiseffectin changingtireswithoutturningthemafter
beingshrunkuponthe centers.I mentionthis in the
hopethat I maybeenlightenedby thosewhomayhave
hadsimilarexperienceandpossiblyhavefounda remedy
otherthanturningthe tireson thecentersin all cases
afterre-tiring. It hasprovedtobea veryconvenientand
speedymethodto turn thetiresindependently,replacing
the wornoneswhilethewheelsremainunderthe loco
motives.Previousto theaboveexperienceWehadonly
cast-ironcenters,whilethediflicultywehavediscovered
waswith cast-steelcenters. rnso. n. KLINE.

[It well maybethatsomedifferencesof opinionmay
befoundamongmotivepowerofficersas to thecauseof
Mr. Kline'strouble,butourownnotionis thatthetrouble

‘was mostlikely causedby the eccentricityof the tire.

That is to say,everypoint in thecircumferenceof the
treadis notequi-distantfromthefit on thewheelcenter.
It is generalpracticeon manyroadsto turn boththe
insideandoutsideof everynewtire,otherwiseit is al
mostimpossibleto preventeccentricity.Wedonotknow
thecharacterof themachineonwhichtheboringin this
casewasdone,butwemightsuggestthata possiblecausc
of errormaybedueto jhe non-rigidityof the iathe.—
En1mn.]

The ComparativeWearof Heavyandof Light Rails.

Sparr0w’sPoint,Md.,Feb.20,1903.
To '1‘H_EEmroaor Tun RAILROADGszsrru:

In an editorialof Jan. 30,1903,“ConcerningtheRail
Situation,"youstateasa “matterof generalknowledge,"
thattherailroad “donotgetserviceenoughto compen
satefor themoneypaid for the additionalweight,"in
theheavysections.While this is‘truein someinstances
I believethat a sweepingstatementof this kind, from
sucha source,doesthe heavierrails an injusticein a
greatmanycases.to oneof whichI \vishto callyourat
tentionin thisshortarticle.

If servicewereall that is to be gained,by heavier
rails, then this complaintof the railroadsis well
grounded,butveryoftentheylosesightof thefactthat
the extrametalof the heaviersectionsdoesnot, in a
greatmanycases.to oneof whichI wishtocallyourat
the wear comes,and henceincreasedweightdoesnot

Fig. 1.—Sectionsof 68ib.and 80lb.Rail.

Table_\'0.1.—C0mparisonof 68-10.andS0-lb.Rails.
Areas.

Weight. llead. Web. Flange.
68-lb. . . . . .. . . .. .. . . . . . . . 3.20 1.261 2.229

3.30 1.615 2.910
-i--—i—Heights.

Radius
of upper

Weight. Head. Web. Flange. fillet.
68-lb.. 1 35/64 2 3/16 49/64 3480-lb... 1% 2% '56 /16

respondingincreaseof metalin thehead,therehasbeen
verylittle justcauseof complaint.

While it is not my desireto discussrail sections,it
is entirelyin thescopeof this articleto pointout the
influencethattheshapeof thesetwoheadshadon their
wear. The 68-lb.rail havinga deeperhead,andlarger
radiusof theupperfilletofieredmoreresistanceto wear.
This is morereadilyseenwhenweappreciatehowa rail
wearsoncurves,andit is on thesethatwehaveall our
complaints.it beingtheexceptionto hearanycomplaints
againstrails on tangents.On curvestherail wearsto
suchan extentthattheytaketheradiusof thefilleton
theflangeof the wheel,and henceit wouldseemthat

l/
_» in. radiuswouldmeanlesswear,to thesideof the

rail, thanthe"'/,, in. radiusof the80-lb.rail.
Fromtheabove,I think, I amjustifiedin sayingthat

a greatdealof thedisappointmentfelt, by some,in the
heavysection,is veryoftendueto thelackof apprecia
tionof thesimplefact thatputtingdownheavierrails,
or in this case80-ib.,rails. couldnot meanany more
wear,butonlymeantthatthe80-lb.rail wasmoreof a

girder,thusincreasingthestrengthof therail, andmak
ing a betterroadbed. .

In myinspectionof railsthathavebeencomplainedof
as not wearingwell, I haveinvariablyfoundthemon
curvesrunningfrom 4 deg.to 15 deg.,and wherethe
tonnageshavebeenthesameI havefoundthatthegreater
wearis alwaysonthesharpercurve. This is veryclearly
broughtout by theaccompanyingdiagrams,of railsnow
in track,all of whichweretakenby a "rail indicator."
In Fig. 2

,

diagrams1 to 6
,

inclusive,weretakenonrails
fromthesamemill, theotherscomingfromdifierentmills.

SIMONs. MARTIN.

Electric Interlockingat the Lake Shore-RockIsland
Terminal.

[wrrn ANINSE'I‘.]
The Taylor SignalCo.,Buffalo,N. Y., hastakenthe

contractfor makingandinstallingtheswitchesandsig
nalsat thenewandenlargedpassengerterminalof the
LakeShore 8

: MichiganSouthernandtheChicago,Rock
Island & PacificRailroads,at Chicago.The apparatus

is to be/theTaylor “all-electric”anda diagramof the
yard is shownon an insetaccompanyingthis issue. It
will beseenthatthenumberof functionsis large. The
mostdistantswitch is over2.000ft. fromthecabin,and
thereareslip switchesmorethan800ft. away.

The total numberof functionsprovidedfor in the
machineis 169;thereare192spacesand133levers.Ten
of theseleversarefor highsignals,75for dwarfsignals,
46for switchesandtwo for twoscotchblocks. The sig
nalsinsidethetrainshedaresupportedfromtheroof,but
eachstandsonits ownbase. There is a footwayleading
to all theseshedsignals. The cautionsignalsgoverning
inwardmovements,at theouterendof thetrainshed,are
operatedbytrackcircuitsflowingthroughtherailswithin
theshed.

Thecontractshowsthatthemotorsat theswitchesand
signalsareworkedbycurrentsfrom,Willardstoragebat

s 1 s \ 9

Fig. 9—Sect1onsof Worn Rails.

-ranuzN0.2.—wr:ARor RAILS.

Loss
ReductionLossin Weight Approxi- peryd. er

of pounds. ofrail. Loss. mate 10.000,00 Alignment Time
No. areainhead.Peryd. Lbs. Percent. tonnage. tons. of track. intrack.
1. . 0.015 0.153 80 0.19 15.000000 0.102 Tangent 28months

2 . . . .. . . . .. . .. 0.490 5.000 80 6.25 19,821,400 2.522 4 deg.curve 37
"

3 . . . . . . . . . . .. . 0.010 6.220 80 7.78 19.821.-400 3.139 51/,deg.curve 34 "
4.. . . .. .. . . . . . 0.850 8.680 80 10.83 19,821,400 4,374 6 de. curve 37

5 . . . . . . . . . . . .. 0.900 9.170 80 11.47 19,821,400 4.631

6
% . curve 37 ‘6. . . . .. . . . . .. . 0.890 9.070 80 11.34 15,535,700 5.843 7 deg.curve 29 '

7 . . . . . .. . . . . . . 0.470 4.790 85 5.64 Notknown . . . . 15deg.curve I

"
s..... .. 0.600 6.110 as 1.19 Notknown 1§ dencurve I "
9.. . . . . . . .. .. . 0.410 4.180 85 4.92 Notknown 15deg.curve 7

10.. . . .. . . .. .. . 0.410 4.180 85 4.92 Notknown 15d98-9111'" 7

necessarilymeanincreasedlife of rail. This wasvery
forciblybroughtto my attention,a shorttimeago,by
thecomplaintof a railroadthat theirheavyrails were
not givingthemany betterservicethantheir old light
rails. I hadthepleasureof personallyinvestigatingthis
complaint,whichwas in this casebasedon the claim
that theywerenot gettingany moreservicefromtheir
80-lb.rails thantheir68-lb.rails.

Fig. 1 andits accompanyingtabletellveryforciblywhy
the68—ib.rail woreas wellasthe80-lb.rail.

On referringto the tablewe find thatwhilethe 80
lb. rail has 12 lbs. moreof metalin it per yard,the
headhasonlya little overonepoundmoreof metalin

it than the lighterrail. Knowingthis, couldthe rail
roadreasonablyexpectincreasedwear? This is no ex
ceptionalcase,being a matterof commonexperiencein

a majorityof thecomplaintsagainsttheso-calledheavy
sections,and whenincreasedweighthas meant a cor

teries.therebeing55cellsof 160amperehourseach. A
generatorof 3 k.\\'.capacity,situatedin thepowerhouse
of theLakeShoreroad.beneaththetracks,at Harrison
street,suppliesthecurrenttochargethestoragebattery.
Both generatorandbatteriesare providedin duplicate,
sothatall functionscanbeperformedbyeithersetalone.
All of thesemaphoresare lit by electriclightsof 4 c.p.
each,arrangedin multiple. On thesignalsthelampsare
enclosedin Adams &

.

\Vestlakeround-bodysteelsemaphore
lamps. The circuitsfor lightingthesemaphoresaredi
videdinto threesections,eachserving a definedpart of
theyard. The lightcircuit is independentof theswitch
andsignalcircuit. Track circuitsare providedfor the
protectionof all switchesand detailingswitchessouth
of Stowellstreet. Trackrelaysareprovidedwith a screw
hand~reiease,like thatusedontheChicago,Milwaukee&.
St. Paul forelectriclocking. Thetrackrelay havelarge,
bluntcarbonpointsopening1/;in. Gravitybatteriesare
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'management.

usedfor trackcircuits. Therailsthroughwhichcircuits
are run are bondedwith twowires,andat theendsof
circuits24-in.Weberinsulatedjointsareused. The-bat
terychutearcof iron,7 ft. deepand10in. insidediam
eter. Thesignalpostsareof irontubesand,withthefit
tings,conformto theLake Shoreroad’sstandard.The
semaphoresaredesignedfor a movementof 60deg.,with
“continuous.light”spectacleswith threeopenings.The
semaphorebladeswill beof iron,No.18gage,withenamel
colors.

Thecabinis 15ft. x 40ft. andthreestorieshigh. The
first storyis 8 ft. betweenjointsandthesecondis 6 ft.
6 in. On this floorthe batteriesare kept. The third
floor,theoperator'sroom.is 9 ft. highandhasnoceiling,
thesheathingbeingplacedontherafters. Thebuildingis
of brickto thetopof thesecondstoryandabovethis is
coveredwith corrugatedgalvanizediron. The floorot
thefirststoryis of cementandthatof thethirdhassteel
beamsto supportthemachine.

Improvementson the PennsylvaniaRailroad.

BYS. \\'lIl.\'ERY_C.E.
AmongAmericanrailroadsthe Pennsylvaniahas al

waysoccupied,in thepublicmind,a front rank in the
matterof superiorconstruction,broadpolicy,andable

For a wholegenerationit has furnished
themodelandsetthepacefor Americanrailroadprac
tice. Its policyduringall thattimeconstantlyandcon
sistentlyhasbeento spendmoneyfreelyto increasethe
earningpowerof its propertiesandto improveits ser
viceto thepublic. The resultshavefully justifiedthe
faithandfar-seeingsagacityof its management,andcon
firmedthe wisdomof the policy. It is not surprising.
therefore,to findthatat noperiodin thehistoryof the
companyhaveimprovementsbeenprojectedand vigor
ouslycarriedout upona scaleso vastandboldas at
present. So quietlyand so rapidlyhavethesegreat
projectsbeenplannedandentereduponthat the busy
railroadmanhas hardlybeenableto keeppacewith
them,or to realizetheirmagnitudeand importanceas
a whole.

Thedevelopmentandgrowthof therailroadtransporta
tion businessin this countryhasbeenso rapidandso
stupendousthat eventhe PennsylvaniaRailroad.noted
as it is for far-sightedprovisionfor thefuture,hasbeen
scarcelyableto keepabreastof therisingtide.

Alongwith thegreatgrowthof thepassengerbusiness
has arisena demandfor speedand comfortwhichthe
companyhasmadee\'el'_\‘effortto meet.andtheextensive
rectificationof thealinement,whichwill bepartiallyde
scribed,hashad,asoneof its objects,themeetingin the
mostliberalmannerof thisdemand.

It is, however,the phenomenaldevelopmentof the
freightbusinessin thelast fewyearsthathaspresented
the mostdiflicultand perplexingproblemsfor theman
agement.and it is for the solutionof theseproblems
principally,thatmanyof thepresentimprovementsand
extensionsare beingpushedto completionwith theut
mostvigor. Oneof the mosttroublesomeincidentsof
the presentfreightsituationis thecongestionof tracks
and yardsin the largecitiesthroughwhichthe main
linesof thePennsylvaniapass. In thesecitiestheyard
and trackcapacity,notwithstandingtheliberalscaleon
whichit hadbeenprovided,hasbeenfoundinadequate,
andtheconditionsaresuchthat it is foundalmostim
possibleto secureroomwithin the cities for suchex
tensiveenlargementsas thebusinessnowdemands,and
attentionis beinggivento plansfor carryingthrough
freightsaroundratherthanthroughsomeof thesecities.
This is notablythe caseat Pittsburg,Harrisburgand
Philadelphia,as will bedescribedlater. The problems
relatingto the handlingof bothfreightand passenger
businessin the greatcitiesof Philadelphiaand New
York are beingworkedout with a degreeof thorough
nessandcompleteness.andupona scaleunheardof here
toforein therailroadworld.

It is pirposedin thisarticleto outlinebrieflysomeof
themoreimportantof the improvementsin progress,as
well as thosemadewithinthe last fewyearsandthose
projectedand intendedto be carried out in the near
future,thegeneralplansfor whichare nowpractically
completed.In doingthis, it will beconvenientto begin
at Pittsburgandproceedeastward,alongthemainline,
to NewYork.

The improvementsin thecity of Pittsburg,completed
abouta yearsince,havebeenfairly well describedin
therailroadperiodicals,andneednot be dweltuponin
detailhere. A magnificentmodernUnion Stationhas
beenerected.andthegreatyardjust castof thisstation,
as wellas themainlinethroughthecity, hasbeencom
pletelyremodeledand rebuilt,includingtheelevationof
thetracks,soasto avoidmanystreetgradecrossings.

Someideaof theextentand valueof theseimprove
mentsmaybeformedfromthefollowingdata:Thenew
Union Stationwith its train shedshascost$2,185.-526.
A newpowerhousewaserectedat a costof over$250,
000; therewasexpendedin remodelingand raisingthe
gradeof theyardin thevicinityof thenewstationthe
sumof $832,035,andfor theinterlockingsystemin this
yard,$95,139.The totalexpendituresfor improvements
in AlleghenyCounty(mostof whichwas expendedin
thecity of Pittsburg)duringthefiveyearsendingwith
December31,1901,wasover$4,600,000.

In additionto theseimprovements,alreadycompleted,
it is plannedto builda verycommodiousfreightstation
at theextremewesternpointof thecityof Pittsburg,on
thesiteof thehistoricFort Duquesne,for thebetterand

moreprompthandlingof Pittsburglocalfreights. This
portionof the city is now reachedby surfacetracks
downLibertystreetwhichit is purposedto abandon.A
newdoubletrackelevatedroadwill bebuilt downDu
quesneWayalongthesouthbankof theAlleghenyrivet-_
fromthemainlinenearwhereit crossestheriverto the
newfreightstationat DuquesnePoint,referredto above.
The elevatedstructurewill beoveronemilelong. This
improvementis estimatedto costabouttwo milliondol
lars. \Vhencompletedit will notonlybeof greatbenefit
to the shippinginterestsof the city, but will largely
relievethe presenttroublesomecongestionof the local
freightbusinessin Pittsburg.

FromPittsburgthePennsylvanialinesspreadoutfan
like to thewest,thenorthwest,andthenorth,with the
resultthat all the businessof theselinesbetweenthe
cast and the west is concentratedinto a great
vortex at Pittsburg. These conditionsearly pro
duceda state of congestionat that point which
it was absolutely'necessaryto relieve. The remedy
decideduponwasto carrythroughfreightsaroundPitts
burgratherthanthroughthecity. In pursuanceof this
plana ('OI||w1'li()l1wassometimesincecompletedaround
the southsideof the city by way of the bridgeover
theOhioriverat Br1_1not’sIsland,andof thePittsburgh,
Virginia & CharlestonRailroadup the Monongahela
Valley,and to the main line at East Liberty. This,
whileofferinggreatrelief.has not provedadequateto
thedemandsof thesituation.

It is thereforeproposedto provideanotherconnection
aroundthecityoverwhichthroughfreightsmaybecar
riedwithoutpassingthroughthegreatlycongestedyards

or are in progresson themainline betweenPittsburg
andPhiladelphia,thefollowingmaybenoted:

The rapidgrowthof the residenceandmanufacturing
suburbseastof Pittsburghascreateda largenumberof
streetcrossingsat grade,and it is intendedto gel?rid
of theseas rapidlyas possible.Theworkof eliminating
thesegradecrossingsthroughWilkinsburgand through
Swissvalewill heproceededwithat once.Themagnitude
of theworkis indicatedby theestimatedcost,which is
$576,000. -

At Irwin, twenty-twomileseastof Pittsburg,a change
of alinementhasbeenmadenearlytwo milesin length
by whichthedistanceis shortened1,000ft. A uniform
thirty-three-minutecurvefor thewholedistanceis sub
stitutedfor threecurves,oneof six degrees,oneof four
degrees,andtheotherof fivedegrees.At thesametime
thegradientsweremateriallyreducedandthetrack ele
vatedto avoidgradecrossingsof streets.The grading
for thenewlinewasheavyandexpensive,and the new
rightof waycostly.

Beginningat Radehaugh,29 mileseastof Pittsburg,
a newlow-gradefreightline will be built to 1\Iillwo0d
on themainline,46mileseastof Pittsburg,for the pur
poseof securinglightergradesandobviatingthe useof
helpingenginesover this stretch. The new line will
beaboutoneandone-halfmileslongerthanthe present
line, whichwill continueto be usedfor passengerser
vice. The newline has beenlocated,andconstruction
will bebegunthisspring.and it is hopedto completeit
within oneyear. The estimatedcostof this new line
will beaboutsevenmilliondollars.

Just westof Latrobe.-'10mileseastof Pittsburg,an

. The “Brilliant" ConnectionAroundPittsburg.

in theheartof thecity. Contractshavebeenlet for the
constructionof a newline fromEast Libertynorthward
to andcrossingtheAlleghenyriver,connectingwith the
AlleghenyValleyroadat Brillianton thesouthside,and
with the \VesternPennsylvaniaRailroadat Aspenwall
on thenorthsideof theriver.

The distancefromEast Libertyto theriver is some
thingmorethan two miles,but the newline with its
variousconnectionswill requiremorethanfour milesof
newconstruction.It will befour trackedthroughout.

The Alleghenyriver will becrossedby a steelbridge
about1,200feet longhavingonechannelspanof 500
ft. and two spansof 200 ft., the balancebeingplate
girderconstruction.Theclearspaceunderthebridgeat
highwaterwill be about60 ft. The totalcostof this
improvementwill beabouttwo milliondollars. Fig. 1
showsthis improvementin outline.

In connectionwiththisnewlineit is proposedto build.
andequipa.veryextensivefreightstationandyardat
Sharpsburg,whichis estimatedto cost,exclusiveof real
estate,at leastonemilliondollars. Extensiveyardswill
alsobebuilt at theconnectionof thisnewlinewith the
AlleghenyValley road,and a newyard built at East
Libertyfor thefurtheraccommodationof Pittsburglocal
freight.

With theseimprovementscompleteda largepart of
the throughfrcigntwill bemovedfromAlleghenyCity
alongthenorthbankof theriverto Sharpsburg,where
necessaryreclassificationwill bemadein theSharpsburg
yard,and it will thenbe forwardedto Aspenwall,and
overthenewconnectingroadto themainline at East
Liberty.

\Vith the completionof this Brilliant connectionthe
PennsylvaniaRailroadwill havea completebelt line
aroundthecity of Pittsburg. It maybe notedherein
connectionwiththisBrilliantextensionthattheWestern
PennsylvaniaRailroadfrom Pittsburgto its junction
with themainlineat Bolliver,58%mileseastof Pitts
burg,is to beimprovedby reducingits eastboundgrades
to 15.8ft. per mileandthedoubletrackextendedover
thewholedistance.This will providean alternativelow
gradefreightline fromPittsburgeastward.

Without undertakingto notice all the numerous
changesin alinementand gradethat havebeenmade

otherchangeof locationwasmadefor a distanceof two
milesby whichsixcurvesvaryingfrom5 deg.to 50min.
werethrownoutanda longcompoundcurvesubstituted.
which,in its sharpeststretch_doesnotexceeda 54min.
curve. At thesametimethedistancewasshortenedone
thousandfeet and the gradientsdecreased.Following
this change,the line waselevatedsixteenfeetthrough
Latrobe,thusavoidingcrossingsixstreetsat grade.This
changedline will becomea partof theNewRadebaugh
Millwoodline,just dcscribed,though,beingalreadycom
pleted.its costis not includedin theestimatedcostof
that line.

Just eastof Millwoodoccursa stretchof eightmiles
of road,passingthrough“PackSaddleGap."which,be
causeof topographicalandotherdifliculties,continuesto
havetwo tracksonly. It is now intendedto at once
four-trackthissectionandat thesametimeimprovethe
alinement,at a costof about$800,000.

Perhapsthemostimportantandexpensivechangesof
alinementthathavebeenundertakenoccuronthewestern
slopeof theAlleghenyMountainbetweenJohnstownand
Cresson.The wholecharacterof the locationhashere
beenso changedas to makeit practicallya newline
throughout.

BetweenSummerHill and ‘Vilmorea new line has
beenlocatedandconstructedfor a distanceof abouttwo
and one-halfmiles,with a savingin distanceoverthe
old lineof 1,800ft. The old line,followingcloselythe
courseof theLittle Conemaughriver,was a succession
of curvesvaryingfrom1% to 51/;deg.,whilethe new
linehasnocurveexceedingone-halfdeg.

Theelevationsat thebeginningandendof thischange
beingfixedby theold line thegradientwasslightlyin
creased,but this was morethan compensatedby the
greatreductionin curvature.

The gradingwork on this new line was veryheavy
andexpensive.Oneanda half millioncubicyardsof
excavationand 29,000cu. yds. of Arch Bridge ma
sonrywererequired,andthecostof thewholeimprove-,
mentwas aboutone milliondollars. One remarkable
featureof theworkis an opencut of considerablelength
onehundredandsixty feetdeep.This improvementwas
completedandput in servicein October,1902.

Aboutthreemileseastwardfromtheendof thechange
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