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Why Automaticin Preferenceto ControlledManual?

Swissvale,Pa., March20,1903.
To THEEmronor Tm: RsrnaosnGAZETTE2

In ColonelYorke’sreportonAmericanrailroads(lately
madepublicby theBoardof Trade) I findthefollowing
sentences:

“Automaticsignalingdoesnot of itself introduce
greatersafetyof operation.It is merelya labor-saving
device.No doubtit eliminatestherisksdueto mistakes
of signalmen,but it introducesotherrisks peculiarto
itself,dueeitherto inefficientmaintenance,to failureof
themechanism,to weather,and to accidentsof various
sorts. Moreover,the chiefobjectof a systemof auto
maticsigrlalinymustbe to enablemoretrains to pass
overa givensectionof thelinein a giventime,andmore
trainsundersuchconditionsnecessarilyinvolveincreased
chancesof accident."

It is quiteobviousthatColonelYorkehasnot stated
his thoughtvery completelyor with muchcare. It is
not likely that he woulddeliberatelysuggestrunning
fewertrainsas a meansof safety. Nor is it likelythat
hewoulddeliberatelysuggestthatautomaticsignalsen
ableusto run moretrains. Manualblockingpermitsthe
runningof justasmanytrainsasautomaticblocking.It
ismerelya questionof thelengthof theblocks,andthat
in turn is a questionof wages.No doubtwecouldfind
densertrafiicon mainline steamrailroadsin England
thanin America.

Wehavein this countrysome"veryperfectautomatic
blocking,thathasstoodwellthetestsof timeandweather
andheavytrnific;but thecontrolledmanual“eliminates
therisksdueto mistakesof signalmen,”hastheadvan
tngeof theconstantpresenceof signalmenandwill pass
justasmanytrains. it is onlya questionof money.

BLOCK.

Economyof DifferentTypes of EnginesUsingSuper
heatedSteam.

To run Enrrosor Tm-:RAILROADGAZETIEZ
Therehasappearedin theRailroadGozcitca number

of articleson superheatedsteam.None,however,have
shownits relativeeffectswhenusedin theseveraltypes
of engines.

Thevariousresultsgivenherewithshouldnot becom
lmredwith eachotheron thebasisof waterper horse
Dowerper hour,as pressuresand otherconditionsare
different,buttheeconomyarisingfromtheuseof super
heatedsteamovertheuseof saturatedsteamin thesame
“Kine can properlybe comparedby one percentage
diagram, .

ThefollowingtestsIA. S. M. E., Vol.21,p.788)were
madeby Mr. E. H. Fosteron a Worthingtonduplex
directactingtripleexpansionpumpingenginehavingsix
¢§'lindersarrangedin tandemsof threeoneachside. The
°118inewas fittedwith the Schwoererpatentedsuper
heater.
'1\>stN0. . .. . . . . . . . .. . . . . 1. 2. B. 4. 5.
I-I-1.1’.. . .. . .. ... . . .106.3100.8103.1105. 105.1.Sllperheat,deg.F. 0 0 118.0122.5117.7

p.'i>é£i1},'io's'.21.3 21.2 1s.9 18.5 18.0
Theaverageeconomyas shownby theabovetestsin

"Si"! steamsuperheated119.6deg.F. is 14.1per cent.
overthatof saturatedsteam.

Perryin the“SteamEngine”givestheresultsof sev

Steamperpumph.

oral testson a Corliss compoundenginewith steam
jacketedcylinderswhendevelopingabout500h.p.
saturatedsteamat 90 lbs.pressurethesteamconsump
tionwas19.8lbs.perindicatedhorsepowerperhour,but
whenthesteamwassuperheated118deg.F. thesteam
‘consumptiondroppedto 16.6lbs.,a gain of 20.8per
cent. Othertestson a singleexpansionengine“equipped

_ with a Schmidtsuperheatergave,whenusingsaturated
steam,an economyof 38 lbs.per i.h.p.perhour. When
usingsteamwith300deg.supcrheatthesteamconsump
tionwas17lbs.,showing55.3percent.increasein favor
of thelattermethod. »

in a paperreadbeforetheSocietyof GermanEngineers
in,1900,OscarHungerreporteda testof a verticalcross
compoundpumpingenginewith 23.6in. and37.4in. x
31.5in. cylindersandrunningat 40 r.p.m. At 75 lbs.
pressurethesteamconsumptionwas20.5lbs.withsatur
atedsteam.With steamsuperheated180.5deg.anda
pressureof 150lbs.,thesteamconsumptionbecame12.9
lbs.,or a gainof 30.7percent.oversaturatedsteamat
thelowerpressure.

Again,testsof a 3,0()0h.p.verticaltripleexpansion
engineat the Berlin electriclight works (Engineering
Record,Vol. 42,p. 345) showthata gainof 12.5,17.9
and 18.7per cent.resultsfromsuperhentingthe steam
181,235and264deg.F. respectively.

Othertestsin Bavaria,witha Sulzercompoundengine
(EngineeringNews,Vol. 41,p. 213) givea gainof 16
percent.withsteamsuperheated114deg.,18.5percent.
whensuperheated121 deg.,and 25.9per cent.when
superheated173deg.F.
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Economyof SuperheatedSteam.

Theaccompanyingdiagramhasbeenobtainedfromthe
abovetestsby plottingthedegreesF. of superheatas
abscissa":andthepercent.of economyas ordinates.In
spectionof thisdiagramshowsthatthegreatesteconomy
resultsin theuseof superheatedsteam_insimpleengine.
as mightbeexpected.On theotherhand,markedecon
omiesare shownfor compoundand triple expansion
engines,but the percentageof gain decreasesas the
numberof expansionsincrease. w. w. cmusrnz.

Improvementson thePennsylvaniaRailroad.*

BY 5
. WlIIl\'F.R\',C.E.

Improvementsat I’hiIa:ielphia.
As all roadsled to Rome,so all therailroadsof the

PennsylvaniaSystemmaybesaidto centerat Philadel
phia. It mightthereforebeexpectedthat the problem
0[ handlingits vastbusinessin thatcity wouldbeone
of the largestand mostdifficultthat the management
mustdealwith. Someconceptionof the magnitudeof
thisbusinesmaybeformedfromthefollowingstatistics.
The totallengthof singletrackownedandcontrolled b

y

thePennsylvaniain thecity of Philadelphiais approxi
mately450 miles. The distanceby the Pennsylvania
RailroadfromNew York to Pittsburgis 445miles,so
that the tracltagein Philadelphia is sufficientto build

a singletrackroadbetweenthosecities.
The numberof passengertrains that use the Broad

Streetstationeveryweek-dayis, accordingto current
schedule: -
Trainsoutbound.. . . . . . . . . . . . . . . .. .. . . . . . . . . . . . .. . 268
Trainsinbound.. . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . .. 262

Total . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . .. 530
A censusof thepassengerbusinesshandledat thissta

tionin a singledaywastakenonJune 1
,

1901,with the
followingresults:
Passengertrainsarrived.. . . . . .. . . . . . . . . . . . . . .. 260
Passengertrainsdeparted.. . . . . .. . . . . . . . . .. 264

Total .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52-}
Carsarrived 1,245
Parsdeparted 1,300

Total . . . . . . . . . . . . . . . . . . . . . . .. . . . . 2,545
Numberof passengersarrivedbytrains... . 80,168
Numberof passengersdepartedby trains. . . . . . .. 30,121

Total .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._.. 60.289
Singleticketssold(exclusiveof commutation).. . 39.906
Piecesof baggagehandled,outbound.. . . . . . . . . . . . 2.968
Piecesof baggagehandled,inbound.. . . . . . . . . . . . . 2,202

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,230
I‘. S. mailpouches,in andout. . . . . . . . . . . . .. .. 5,101
1'.R. R. cabservicein andout,trips.. .. .. .. . . . 801
Numberof mealsservedin restaurant.. . . . . . . .. 1,658
Numberof lettersandpackageshandledthrough

stationbranch st 0 ce... . 1,800,570
Expresspackageshanled. . . . . . . . . . . . . .. . . 7.397
Informationbureau,No.of questionsanswers . 4,337
Informationbureau,No.oftimetablesgivenout. . . 1,774

T'herecordsshowthatduringtheyear1902,8,443,663
passengersarrivedat, and8,383,729departedfromthe
station-—atotalof 16,827,392for theyear. As theSun

‘Continuedfrompage180.

\Vith
I daybusinessis comparativelylight,theabovefiguresindi

rate that theaveragenumberof passengersin andout
of the stationon week-dayswas in the neighborhood
of 50,000. This great station is itself worth our
attention.Built in 1880for theusealoneof whatwas
thenthe PennsylvaniaRailroad, it wascalleduponto
accommodatethe otherlines that havebeensinceab
sorbed. It was enlargedin 1800,but has becomeso
crowdedthatfurtherenlargementis absolutelynecessary.
and the train shed,now000ft. long,will be extended
‘200ft. This trainshedis still oneof themostremark
ablestructuresof its kind. its roofandsidesareformed
by a greatsteelellipticalarchhaving a clearspanof
306ft., with a riseat thecenterof 1041/;ft. \Vhen it

is recalledthattheclearspanof thearchof theReading
Terminalstationin thesamecity is 259ft. 8 in.,thatof
thePennsylvaniastationin JerseyCity is 252ft. 8 in.,
andthatof thenotedSt. Pancrnsstationin Londonis
243ft.. someideaof its comparativesizemaybeformed.
It shelters16tracks,andwhenextended,will be800ft.
long.

The statisticsof freight movementat Philadelphia
wouldbeevenmoreimpressivethan thoseof thepas
sengerservice,but I amnotableto givethemcomplete.

Duringthemonthof January last, therecordsshow
thecar movementfor twoof thelinesto beas follows:
MainLineWest; Loaded. Em ty. Total.

No.of carsarriving. . . . . . .. 23, 0 893 23,883
No.of carsleaving.. . . . . . .. 9,4 4 14,156 24,100

Totals. . . . . . . . .. . . . . . . .. 32.034 14,849 47,983
SchuylkillValleyDivlsion—

No.of carsarriving. . . . . . . .. 5,635 265 5,900
No.of carsleaving... . 2,226 1,238 3,462

Totals. . . . .. . . . . . . . . . . . . 7,861 1.501 9,362
The totalnumberof carsarrivingandleavingoverthe

abovetwodivisionsFeb. 7
,

1903,was2,431.Thesewith
theenginesnecessaryto movethemwouldforma trait;
overtwomileslong.

All the Pennsylvania’sroadsat Philadelphiamaybe
saidto enterthecity throughWestPhiladelphia.This
is true evenof the New Jersey coastlinessincethey
reachtheBroadStreetstationovertheDelawareRiver
bridgeand the tracksof the New York division. An
enormousamountof businessis thereforeconcentrated
in WestPhiladelphia,and it is to facilitatethehandling
of thisbusiness.bothpassengerandfreight,thatimprove
mentsuponso largea scalein that sectionof thecity
havebeenplanned.The principalobjects it has been
soughtto accomplishmaybestatedas follows:

(1.) To providefor thesafeandexpeditioushandling
of incomingand outgoingpassengertrains,by elimi
natingall crossingsat gradeof bothtracksandstreets.

(2.) To providefacilitiesfor runningpassengertrains
throughbetweenNewYork andWashingtonandbetween
New York andthemainlinewest (calledthePhiladel
phiadivision),withouttakingthemintotheBroadStreet
station,asis doneat thepresenttime.

(3.) To providebetterandmoreextensivefacilities
for handlingthroughandlocalfreight.

(4.) To providefacilities for handlingthe large
amountof coalusedin thecity andsuppliedto vessels,
and.incidentally,to providefor therapidtransitof fast
or perishablefreightthroughthecity.

We canonlybrieflydescribein a generalway,in this
article,the methodsby whichtheseresultsare to be
secured.

At presentnearlyall the passengertrains entering
Philadelphiagoto theBroadStreetstation. Until very
recentlyall thesetrainsused a singlethree-trackbridge
overtheSchuylkillRiverjust aboveMarketstreet. The
mainshops,roundhouses,andstorageyardfor passenger
cars beingon the westside of the river not only all
scheduletrains,butall theemptytrainsto andfromthe
storageyard and shops,mustcrossthis bridge,which
hasfor manyyearsbeenover-crowded.A seconddouble
trackbridgewas thereforebuilt just aboveand nearly
parallelto thefirstbridgeandthis is now,andwill con
tinueto beusedfor trainsof thePhiladelphia,Baltimore

& \VashingtonRailroad. This newbridgeis a through
trussstructurewithtwospansof 160ft.,onespanof 153
ft. andoneof 61ft. It wascompletedandputin service
Aug. 1

,

1902. To providestill greaterbridgecapacity,
andparticularlyto accommodatethetrainsof theNew
York andthePhiladelphiadivision, a third double-track
bridgehasbeenbuilt just belowtheoriginalbridge. It

is a decktrussbridgewith two spansof 160ft. each,
onespanof 150ft. andoneof 85ft. Fromthewestend
of this bridgea steelviaduct730ft. longcarriesits
tracksoverthefreighttracksandyardson thebankof
theriver. The wholestructure is just aboutcompleted.
The eastendof all threebridgcsleadintothemainline
of tracksto theBroadStreetstationon theeastsideof
theriver,buteachof thenewbridgesdivergessomewhat
fromtheline of theold bridgein a fan-likeformation.
The old or centralbridgeis to be usedhereafterexclu
sivelyfor emptytrainsandenginesin transitfromthe
shopsandstorageyardsto theBroadStreetstation.

A commodiouspassengerstation,nowapproachingcom
pletion, is beingerectedat32ndstreetandMarketstreet.
The locationof this stationis shownon Fig. 3

,

and
furtherdetails,with the arrangementof tracksabout

it areshownby Fig. 4. It is a two-storystructureto
accommodatethe two setsof trackson differentlevels
which it is to serve. The generalarrangementof these
tracksmaybe tracedon Fig. 3

,

rememberingthateach
line representsa doubletrack. P., B. & W. trainsen
routeto or fromBroadStreetstationcrossthe upper
bridgeovertheriver,andfollowingthelowerlevel,curve
to thesouth,andpassingfirst through a tunnel,163ft.
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long,thenthroughan open,walledcut440ft. longand
50ft. wide,thenby a coveredcut95 ft. long,reachthe
lowerlevelof the32ndStreetstation. Overthetunnel
andtheopencut, thetracksfromthemiddlebridgeto
thestorageyardsandshopsas wellas variousconnect
ing tracks,are carried. Passingthestationthe P., B.
& \V. tracksentera tunnelalongandunder32ndstreet.
This tunnelbeginsat thenorthlineof Marketstreetand
extendssouthwardfora distance750ft. Thetracksthen
proceedtoward\Vasl1ington.

Trains to and from Broad Streetstationoverboth
thePhiladelphiaandtheNewYork divisionswill cross
the loweror southerlybridgeoverthe river,and will
approachthenewstationon a risinggradepassingover
thetracksof the P., B. & W. as describedabove,and
will beservedbytheupperfloorof thestation.

In orderthat trainsof the New York divisionmay
reachthetracksof theP., B. & W. roadat thisstation
theywill beswitchedfromthe mainline to New York
at somedistancenorthward,as will hedescribedlater,
and,droppingbelowthemainlineswill crossunderthem
througha tunnelor archedwayandconnectwith theP.,
B. & W. tracksat the station. Overtheseconnecting
tracksthroughfast trainsbetween\VashingtonandNew
York will passwithoutgoingto the BroadStreetsta
tion, passengersfor Philadelphiabeinglandedat the
32ndStreetstation,whencetheycan reachthe Broad
Streetstationby localtrains.

The32ndStreetstationis an artisticstonestructure
with extensivetrain shedsand shelters.The arrange
mentof tracksgivesit a greattraincapacity,as eight

ing fromthetunnelthetrackscontinueto curveto the
rightaroundtheZoologicalGardens,andproceedtoward
New York, with connectionsto belaterdescribed.

At a pointabout4,000ft. westof the32ndStreetsta
tion the trucksconnectingtheNew York divisionwith
theP., B. & W. divergefromtheNewYork tracksjust
described,whichat this pointare a suflicientdistance
apart to allow theseconnectingtracks to be located
betweenthem. The connectingtracksat oncebeginde
scendingsouthwardon a gradeof 74 ft. per mile,and
at a pointnearlyin thelineof Mt. Vernonstreetenter
a walledcut whichextendsfor a distance_of1,750ft.
At thesouthendof thiscuttheyhavedroppedsufiiciently
belowtheplaneof themainlinesto permitthemtopass
underthe outboundmain line tracksthrougha tunnel
400ft. long,wheretheyenteranotherwalledcut 785ft.
longnorthof themainlines. At theendof thisoutthey
enterthetunnel,305ft. long,at the32ndStreetstation,
previouslydescribed,and are led into the main line
tracksof the P., B. & \V. at thestation. Thesedo
pressedconnectingtracksare also providedwith con
nectionswith boththeinboundandoutboundtracksof
thePhiladelphiadivisionsothattrainsbetweenPittsburg
andWashingtonmayavoidgoinginto theBroadStreet
station. '

The twomainlinetracksof thePhiladelphiadivision,
after partingcompanywith theNew York trackscon
tinuewestwardon a risinggradeandat the sameele
vationuntila pointjust westof thecrossingof Belmont
avenue,after whichthe outboundtrack beginsto rise
abovethe inboundwith an ascendinggradeof 1.5per

on a rathersharpcurve,switchesintotheinboundPhil
ndelphiadivisiontrackeastof the52ndStreetstation.

It remainsto describethe connectionsbetweenthe
New York divisiontracksand thePhiladelphiadivision
trackswhichenablepassengertrainsto berun through
betweentheWestandNewYork withoutgoingtoeither
the 32ndStreetor the Broad Streetstations.These
connectingtracksswitch0|! fromthePhiladelphiadivi
siontracksat a pointabout4,500ft. eastof the52nd
Streetstation,near the crossingof Belmontavenue,
anddescendeastwardona gradeof 11/2percent.through
a walledcut1.670ft. longbetweenthePhiladelphiadivi
sion tracks,and curving'tothe north,passunderthe
outboundtrackof the Philadelphiadivisionthrougha
tunnel1,000ft. long,thewesternendof whichis about
150ft. westof the40thstreetcrossing.Emergingfrom
this tunnel.thetracksare carriedthrougha walledcut
about600ft. longtowardthe mainline tracksof the
New York division. But if the junctionof thesecon
nectingtrackswith theNewYork division‘maintracks
weremadewith all thetrackson thesameplaneit is
evidentthat therewouldbea crossingof onetrackat
grade. To avoid this, the inbound~maintrack of the
NewYork division_whichis theextremeright-handtrack
approachingPhiladelphia,is swung‘outwardand de
presseduntil it canbepassedundertheconnectingtracks
just described,as well as the freighttracks,througha
tunnel485ft. long. The situationat this pointis still
furthercomplicatedby thefact thata double-trackcon
nectionwith thePhiladelphia& Readingmustbetaken
careof. Thesetracksarecarriedthrougha tunnel390

C/an/fi'car/bn
Yard

HuinLineTrackPhila.Div.

Fig. 3.—GeneralArrangementof PassengerTracks,WestPhiladelphia.

trainsmaybeservedat thesametime. It hasbeencare
fully designedand is very’completein all its details.
Separateplatformsare providedfor inboundand for
outboundpassengers.Theplatformsfor its lowertracks
extendintothearchedor coveredtunnelsthroughwhich
passthe lower tracks. Commodiousstairwaysconnect
thetwo levels,andpassengerelevatorsandbaggagelifts
are alsoprovided.A coveredwalk extendsto Market
streetanda commodiouscabstandis provided.

Fig. -1showstheplanof thisstationandof thetracks
aboutit. Thecostof thestationandits appurtenances
will beabout$125,000.

It is diflicult,in a briefdescription,to conveyan ade
quateideaof theimprovementsin progressin the West
Philadelphiayards. Simpleandcompleteas will bethe
wholearrangementfor operatingpurposes,it is struc
turallyso extensiveand complicatedas to impressthe
unfamiliarstudentas a giganticChinesepuzzle. Per
hapswe maybestobtainsomeideaof it by following
eachset of main line passengertracksfrom the 32nd
Streetstationto its emergencefromthe labyrinth,and
thendescribingbrieflythearrangementof trucksfor the
freightservice.Fig. 3 will assistin followingthispro
gramme,bearingin mindthat eachline on the sketch
representsa doubletrack.

Themainlinetracks,fourin number,of theNewYork
divisionand thePhiladelphiadivision(whichlaterare
usedherealso by the.trains of the SchuylkillValley
division),leadingto andfromtheBroadStreetstation,
are on thehigherlevelat the32ndStreetstationand
theirarrangementat thatstationis shownby Fig. 4.

It will beobservedthattheinboundandtheoutbound
tracksof the Philadelphiadivisionare the inner and
outerof thefourtracks.thetwotracksof theNewYork
divisionbeingbetweenthem. Fromthisstationthefour
tracksrunalmostparallelwitheachotherto34thstreet.
In this vicinity‘the tracksspreadfurther apart, the
New York tracksdip downwardand, curvingto the
right.Passundertheoutboundtrackof thePhiladelphia
division‘.througha tunnel ft. long. The tunnelis
precededbya walledopencutabout500ft. long.Emerg

cent._so thatwhenthe52ndStreetstationis reached,it
is onthelevelof thethirdfloorof thestation,at a height
of 35 ft. abovethegradeof thestreet. This trackis
supporteduponan embankmentbetweenmasonrywalls
for a distanceof 2,170ft.—thewallsgraduallyrisingin
heightwestwal-d—andthenupona viaductconstructed
withmasonrypiersandplategirdersof 35ft. span,1,750
ft. long.endingat theeastendof a throughtrussbridge
with a spanof 385ft., aftercrossingwhichthetracks
reachthenaturalsurfaceof thegroundoveranembank
ment. The freighttracksconnectingthe receivingand
theclassificationyardsof thePhiladelphiadivisionpass
underthisbridge. ‘

The inboundPhiladelphiadivisiontrack is parallel
to theoutbound,but with a lighterascendinggrade,0
thatwhenthe52ndStreetstationis reached,thegrades
of the“twotracksare separatedby a verticaldistance
of 2-1.6ft., and it is servedby thesecondfloorof the
station. It is carriedfor a distanceof 700ft. eastof
thatstreetuponanembankmentsupportedbya masonry
retainingwall. “'estwardfromthe52ndStreetstation,
the outboundand inboundtracksbeginto divergeso
that thereceivingfreightyardmentionedhereaftermay
belocatedbetweenthem. _

Themainline tracksof theSchuylkillValleydivision
use the main line tracksof thePhiladelphiadivision
fromthe52ndStreetstationinto thecity,andthecon
nectionsbetweenthetwodivisionsarearrangedas fol
lows:‘ The SchuylkillValleytracksapproachthePhila
delphiadivisiontracksalmostat rightangles.fromthe
north,on a line thatwouldcrosstheoutboundPhiladel
phiadivisiontrackabout500ft. westof the52ndStreet
station.

The outboundSchuylkillValleytrackswitchesofi to
theright fromtheoutboundPhiladelphiadivisiontrack
just westof thewestendof thebridgedescribedabove.
The inboundtrack is depressedby a grade"of 31,-’;per
cent.,sothatit passesthrougha tunnel325ft. longunder
boththeoutboundandtheinboundPhiladelphiadivision
tracksaswellas thefreighttracksconnectingthereceiv
ing andtheclassificationyards,and turningto the left

ft. long,locatedalongsideof andnearlyparallelto the
tunnellastdescribed,andthesejunctiontracks,as they
are called,are thencarriedto a connectionwith the
freightandyardtracksof thePennsylvaniaRailroad.

If the abovedescriptionhasbeenmadeclear,it will
be seenthat as a resultof the arrangementof the
tracks,passengertrains,eitherin or out, on the New
York division,thePhiladelphiadivisionandtheSchuyl
kill Valleydivisioncan proceedto or from eitherthe
Broad Streetstationor the 32ndStreetstation,and
thetracksof anydivisionconnectedwith thoseof either
of theothertwo,withouta singlecrossingof passenger
tracksat grade;andaswill appearlater,withoutcross
inga singlefreightor yardtrackat grade. Considering
all the complicationsthat exist and the greatnumber
of tracksthat it wasnecessaryto dealwith this is a
mostremarkableresult,andonecannotbut admirethe
geniusandskill of theengineerwhoworkedit out.

The 52ndStrcct passengerstation,which has been
mentionedabove,incritsa passingnotice. It is a.three
storystructure.Thefirstflooris uponthelevelof 52nd
street. There are no passengertrackson this level.
The secondfloor is at the levelof the inboundtracks
of the Philadelphiaand theSchuylkillValleydivisions,
andthethirdflooris at thelevelof theoutboundtracks
of thesamedivisions.Eachflooris providedwithample
platforms,waitingroomsand all usualstationconve
niences:andthefloorsareconnectedbyamplestairways,
passengerelevatorsandbaggagelifts.

It is hardlypossibleto givea satisfactorydescription
of the arrangementfor handlingfreighttrains in the
VVestPhiladelphiayardswithoutgoinginto detailsthat
cannotbeattemptedin thisarticle. Theverylargearea
of propertyownedby thePennsylvaniaRailroadis liter
ally crowdedwith tracks,andtheir arrangementin all
theirdetailshasbeenworkedoutwiththesamecareand
skill as thatof the passengertracks.

The freightbusinessof thePhiladelphiadivision—the
mainline to HarrisburgandtheWest—isof enormous
volumeand requiresa vastamountof yard and track
room. Westof the52ndStreetstationtherehasbeen
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laid outandconstructeda receivingyardabout3,000ft.
long,and200ft. wide,betweentheinboundandoutbound
mainlinepassengertracks. At its easternendthelevel
of this yard is suflicientlybelowthegradeof the pas
sengertracksto allow.the tracksconnectingthis yard
with the classificationyard, to passunderthe bridge
westof the52ndStreetstation,andat the sametime
tocross52ndstreetoverthegradeof thestreet. _

The greatclassificationyard,lyingbetweenthemain
linepassengertracksandFairmountPark, hasa length
of about-1,000ft. anda \vidthof over1,200ft., covering
an areaof some83acres. It embracesa largetransfer
station,roundhouse.coalingstationandothernecessary
appurtenances.This yardas well as thetracksto the
receivingyardis designedto beoperatedby gravity.

The freightyardof theNew York divisionlies in a
spacenorthof themainlinesandwestof thepassenger
train tracksconnectingtheNewYork divisionwith the
Philadelphiadivisionwest.and is connectedwith the
classificationyardof thePhiladelphiadivisionbya large
numberof'tracks. It is as largeandas advantageously
arrangedas thespaceavailablewill permit.

Theyardsdescribedarebuta smallpartof thefreight
trackagein WestPhiladelphia,as everyavailablehit of

line. This connectionwith the l’., B. & W. roadis a
veryimportantone,aswill beexplainedlater. Thecost
0!‘this newGreenwichline will beabout$2,000,000.

The greatnewcoalpierat Greenwichis T35ft. long
andhasa capacityfora verylargequantityof coal. The
arrangementsfor handlinganddeliveringthecoalto it
are verycompleteand interesting.Loadedcoal trains
arrivingoverthenewGreenwichlinearedeliveredto a
specialsetof fivetracksabout600ft. long. Thesetracks
haveindescendinggradeof 1 percent.towardthepier,
andall leadinto thesingleinclinedtrackup whichthe
carsareelevatedto thetopof thepier. Carsto beun
loadedon theypierare droppedby gravityto the foot
of theinclinetip whichtheyarethenhauledby a wire
ropeactuatedby a stationarysteamengine.The grade
of this incline,is 17%percent.,andits crestis 75 ft.
abovemeanhighwater. From this summitthetracks
descendon a.gradeof 1 per cent.to theoutwardend
of thepier,wheretheyare05 ft. abovehighwater,so
thata car,whendetachedfromthecable,runsbygravity.
first intooneof threetracksfor temporarystorage.and
thenoutuponthepier.

Therearetwo dischargingtracks,50 ft. apart,center
to center.uponthepier. Betweenthemis locatedthe
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Fig. 4.-—Arrangementof Tracksat Thirty-secondStreetStation—WestPhiladelphia.

spacefor a distanceof 3% milesout from the 32nd
Streetstationis now or will becloselyoccupied.The
yard for storageof passengertrains and cars.located
directlynorthof the32ndStreetpassengerstationand
alongsidethe\\'estPhiladelphiashops is of largecapacity
findadmirablyarranged.It is connecteddirectlywith
thethreetracksof themiddleor oldbridge.

Oneof themostimportantimprovementsat Philadel
phia is a newelevateddouble-trackfreightlineconnecting
theWestPhiladelphiafreightyardswith thegreatcoal
piersat Greenwich.This line beginsnear36thstreet,
withconnectionstothePhiladelphiadivisionclassification
yard,andto thefreighttracksof theNewYork division.
Continuingsouthwardit beginsto riseabovethegeneral
levelof theadjoiningtracks,passesunderthe34thstreet
highwaybridge,butattain a sutlicientelevationto pass
by an elevatedsteelstructureoverthe SpringGarden
Streetbridge,andthence,curvingsouthward,andpass
ing overtheroofsof the shopsand overall themain
passengerlines,crossesMarketstreetjust eastof the
32ndStreetstationat an elevationof 42 ft. abovethe
streetandcontinuessouthwardto the"Arsenal-Bridge”
overtheSchuylkillRiver. Thence it will followtheex
istingtrucksto Greenwich.The elevatedstnucturewill
be7,000ft. long,endingat Southstreet. It is of the
ordinarysteelviaducttype.but stone])it‘l’.\.’] deck
plate-girdersareusedat thestreetcrossings. Jus before
reachingtheArsenalbridgeconnectingti-ackj'l d to a

junctionwith thefreighttracksof theP., B. d
z W. main

singlereturntrackfor emptycars. The car is stopped
and unloadedat any point upon thepier, and then
droppedbygravityto theouterendof thepier,where it

is switchedinto thecentral"empty"track. This track
descendswith a uniformgradeof 1.54percent.,passing
undertheincomingtrackneartheinnerendof thepier,
and('0Iltll.lllvill§_'i()a junctionwith thestorageyardfor
cmptycurs. Thus,withtheexceptionof haulingthemup
the inclinedplane,the cars are handledentirelyby
gravity. ‘ _

Theelevationof thestoragebinsofthepiei-‘issuchthat
vesselslayingalongsidemaybecoaledby gravity. The
costof thepierandits adjunctshasbeen$3lli,000.

The elevated(ireenwichline is intendedto he used
almostexclusivelyfor two importantpurposes,Oneof
theseis thedeliveryof coalto Greenwich.The otheris
theunobstructedandrapidtransitthroughPhiladelphia,
of fruit, vegetablesandotherperishablefreight,en route
fromtheSouthto NewYork. "Berry trains" (therail
roadvernacularfor thisclassof freight)will beswitched
fromthe P., B. & \\'. to andover this elevatedroute
to thetracksof theNewYork division,andon to New
York, practicallywithout :1 stopin Philadelphia.andthe
time in transit for this classof freightswill thus be
materiallyshortened.

Thisdescriptionof theimprovementsat Philadelphiais

necessarilyinadequate.Someidea of their magnitude
maybegainedwhen it is statedthattheirestimatedcost
whencompletedis overfourandone-halfmilliond0"!\l‘S

Philadelphiato .\'cu:York.
Theprincipalworkthathasl'cccntl_\'occupiedandcon

tiiiuesto occupytheattentionof themanagementon the
linesbetweenPhiladelphiaandNewYork is theelevation
of tracksthroughtheseveralcitics,andworkincidental
thereto.

ProceedingnorthfromPhiladelphiathefirst important
improvementis foundat FrankfordJunction.wherethe
locationof themainline is to bemateriallychangedto
reducegradesand to secureeasiercurvature.()n the
presentline thegradeagainstsouthboundtrafiic is 31.7
ft. permile.andthis is accentuatedby a 4'4;deg.curve.
making it thecontrollinggradebetweenl’hiladelphiaand
New York. The changeto be madewill besomething
overtwomilesin lcngth_thegradewill bereducedto 21
ft. per mile,and the degreeof curvatureto 19 min.
Owingto thegreatvalueof propertythroughwhichthe
newline will run, it will be a veryexpensiveimprove
ment. The estimatedcost,includingan elevatedconnec
tion with the DelawareBridgetrackto theJerseysea
coastresorts, is aboutoneand a quartermilliondollars.
This improvementwill becompletedby theendof this
year.

The next importantimprovementis at Bristol, Pa.,
wherethetracksareto beelevatedto avoidgradecross
ings,andthelocationchangedfor a distanceof slightly
overtwoandone-halfmiles. Thenewlinewill beabout
one-fourthmileshorterthanthepresentline,and will
have49deg.of curvatureof 40 to 45min.curve,while
theold line has107deg.of curvaturevaryingfrom20
min.upto 1 deg.40min.curve. Thework is in progress
and will becompletedthisyear. The totalcostof the
improvementwill beabout$600,000.

At Ti-en‘ton.N. J.. an importantchangeof routeis
nowbeingmadefor thepurposeof straighteningtheline,
throwingoutsomeobjectionalcurvatureandelevatingthe
tracksthroughMorrisvilleandTrenton. The lengthof
linechangedis about10,000ft., but thetrackelevation
extendsover a considerablygreaterdistnncc_to avoid
eightstreetgradecrossings.Themostnotablefeatureof
this improvementis thenewstonearchbridgeoverthe
Delawareonthenewline. Thetotallengthof thisbridge
is 1,220ft., andtheelevationof thetracksabovemean
low water is 40ft. The bridgeconsistsof 18archesof
stonemasonry.eacharchhaving a clearspanof 60 ft.' Thewidthundertheparapet is 5-1ft..andthebridgewill
carryfo'nrtracks. I

The Trentoncut-ofl’,whichconnectswith the main
line just southof Morrisville,mustalsobeelevatedat
its junctionwith themainline. The costof this work
at Trentonwill be_:ibout$600,000,and it will becoin
pletedin July, thisyear.

Thenextimportantimprovementin progressis at New
Brun.'swick,wherethetracksarebeingelevatedfrom16to
22ft. throughthecitytoavoidallstreetcrossingsatgrade,
and a newstonearchbridge is beingconstructedoverthe
Raritan River. The elevationbeginsabouttwo miles
southof thesouthabutmentof theRaritanRiverbridge,
andextendsto a distanceof threemilesnorthof that
point beforejoining the old gradeline. a total length
of aboutfivemiles. The alinementis notchanged.The
newbridgeovertheRaritanRiver,andthemannerin
which it is beingerecteduponthesameline as theold
trussbridge,presentsmanypointsof engineeringinterest.
The total lengthof the newbridgeextendingoverthe
river,the Delaware & Raritan Canaland overWater
andNeilsonstreets,is 1,455ft. Beginningat its north
endthereare 10 archesof 66 ft. clearspun,thentwo
archesof 56 ft. spanfollowedby eightarchesOf 51 ft.
span,and finallyoneribbedskewarchof 72 ft. span,
overNeilsonstreet. This last is a segmentalcircular
archwith a radiusof 39 ft., and a riseof 24 ft. All
theothersareplainsemi-circulararches.The piersare
foundeduponrockthroughout,thebottomof themasonry
in the river being65 ft. belowthe crownof the arch
(intrados)andabout73ft. belowbaseof rail of thenew
tracks. The bridge is 55ft. wideundertheparapetand

is intendedtocarryfourtracks.
The generalplan of the track elevationthroughthe

city is to buildmasonryretainingwallson eachsideof
theroad,andto fill thespacebetweenthe walls with
earthto thepropergrade. At"the,strect1'l'0-L\'iIlKSstone
nbutmentajoinedto theretainingwallsarebuiltoneach
sideof thestreet,andplategirdersareusedtocarrythe
tracksoverthestreet. This workwill becompletedthis
yearandits costwill beabout$1.='i00,000.

Arrangementsare beingmadeto elevatethe tracks
throughthetownof Rahwayandtheworkwill beginas
soonas thenecessaryauthority is grantedby themunic
ipality. The changeof gradewill be about6.000ft.
long.and21streetcrossingsat gradewill beavoided.

The workof elevatingthetrucksthrough.\'cwarkand
its suburb,Harrison,is nowin progressandwill becoin
pleted(hiringthis year. The total lengthof this track
elevationwill be two nndeight-tenthsmiles.and as a

resultno lessthan23 streetcrossingsat_grudewill hc
eliminated.Thecharacterof thework is similarto that
at NewBrunswick,butsomespecialdifi'icultics,aremet
with andthework is moreexpensive.The clcvationof
the tracksthroughElizabethand through.lers<-_vCity
wascompletedsomeyearssince,andwhenthework is

completcdin all thecitiesreferredto above.all grade
crossingsin everyconsiderabletownbetweenI'hilndelphi:i
andNewYork will havebeeneliminated

Theeifectof theseimprovementsupontheeconomyand
safetyof operationand uponthe speedattainablewill
undoubtedlybe verymarked.It shouldbe possibleto
shortenmateriallythealreadyfasttimemadebythrough
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trains betweenthe two cities. Whenall the work in
progressandprojectedis completedtheroadbetweenNew
York andPhiladelphiawill havenoequalin Americaif
in the world. With no curvesexceeding2 deg.,and
the total amountof curvaturereducedto a minimum,
with maximumgradesof 21 ft. permile,with four pas-1
so-ngertracksthroughout,of thebestmodernconstruction
andsuppliedwith themostapprovedappurtenances,and
with a signalsystemas nearlyperfectas humaninge
nuity andskill candevise,theline maybeacceptedas
a modelof themostadvancedrailroadpracticeof the
age. "

Improvementsat New York. "'

If themagnitudeandimportanceof theimprovements
wehavenotedbetweenPittsburgandNewYork impress
oneas stupendous,no wordshort‘ofcolossalwill fitly
characterizethosenowunderwayand projectedin the
vicinityof thelastnamedcity.

New York is becomingeveryday,in a. largersense,
theCommercialMetropolisof America.Recognizingthis
andforecastingthedemandsthatthewonderfulgrowthof
thecity will, in thenearfuture,makeuponthetrans
portationcapacityof all the railroadsenteringit, the
PennsylvaniaRailroad Companyis preparing,in its
broad-mindedand courageousway, to meetthem. The
problemsit findsitself calleduponto solveare pecu
liarly diflicult. It presentterminusat JerseyCity is
separatedfromNewYork by a wideanddeepriver,or
armof thesea,acrosswhichall its NewYork business,
bothpassengerandfreight,mustbehandledby boats.

The numberof passengerscarrieddaily by the road
betweenPhiladelphiaandJerseyCity is verygreat,and
in additionto this throughtravel,theroaddoesa very
largecommutationbusinessbetweenNewYork andthe

determinedupon, the detailshave not beenentirely
workedout and no accurateestimatesof the probable
costhavebeenmadepublic. Thefirsttunnelis tobecom
pletedwithinfiveyears.

The objectof this greattunnelis notalone,however,
for theaccommodationof localNewYork business.The
geographicallocationof the PennsylvaniaRailroadand
its terminalin JerseyCity is notat presentfavorableto
a satisfactoryconnectionwiththeNewEnglandRailroad
System,involving,as it does,a ferry transferat New
York. ThroughtrainservicebetweenNewEnglandpoints
andthewestvia NewYork andthePennsylvaniaRail
roadis not possibleexceptto a limitedextentby cars
transferredbetweenthepresentterminalsby boats.

It is thereforecontemplated,in conjunctionwith the
tunnelsystemunderNew York, to builda connecting
line betweenthe Long Island Railroadand the New
York.NewHaven8:Hartfordsystem,thusprovidingan
all rail connectiont'orthisclassof business.Thedetails
of thisprojectarenotyetavailablefor publication.

Thetwoimprovementsreferredto havefor theirobject
the accommodationof the passengerbusinessat New
York. Thehandlingof thefreightbusinessis to bepro
videdfor uponan equallybroadandliberalbasis. It is
probablyunknownto morethan a few New Yorkers,
thata workof verygreatmagnitudehasbeenfor some
timein progressat their verydoors,whichis nothing
lcss thanthe reclaimingof a largeareaof submerged
landin NewYork Bay to beusedfor theconstructionof
freightyardsfor thePennsylvaniaRailroad.

The companysecuredcontrol,someyearssince,of a
largetractof submergedlandon theNew Jerseyshore
oppositeGreenville.aboutthreeandone-halfmilessouth
of its JerseyCity station. This tracthasa frontageon
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The PanamaCanal.

the Long Island Railroadwill be directlyacrossNew
YorkBay,andbuttwoanda halfmilesfromthesepiers.
and the conditionsfor transferringcars betweenthese
pointswill beunusuallyfavorable.

I haveattemptedin this articleto sketchbrieflythe
improvementson themainline fromPittsburgto New
York only. Prodigiousasmayseemthescopeandmag
nitudeof theworkin handuponthispartof thesystem,
it is buta partof thetotalbettermentsthatareengaging
theenergiesandcapitalof thecompanyuponthewhole
systemunderits control. Improvementsupontheother
linesandbranchlinesof thesystemarebeingprojected
andcarriedout uponthe samebroadand liberalscale,
in orderto meetthegrowingdemandsof theirbusiness.

The keynoteto the wholepolicyof the management
seemsto bethat in servingthepublicbestit will best
serveits own interests.PresidentCassattvoicesthis
policyin his annualreportwhenhe says: “The duty
whichyourcompanyowesto thepublic,as well as to
theshareholders,clearlyrequiresthatyourlinesshould
beput in a conditionto supplythe legitimatedemands
of yourshippers."

(ToanCONTINUED.)

ThePanamaCanalTreaty.

ThePanamaCanalTreatybetweentheUnitedStates
andColombiawasratifiedby theUnitedStatesSenate
March17,with onlyfivenegativevotes. It wassigned
at Washingtonon Jan. 22,1903. It wasnegotiatedby
SecretaryHay on the part of the UnitedStatesand
ThomasHerran,Charged’Affaires,on the part of Co
(ombia.Neitherin committeenorbytheSenatewasthe

(FromMr. GeorgeS. Mortsorfspaperin theJanuary,1903,Proceedings0/ the‘AmericanSocietyof Civil Engineers.)

citiesand uburbantownsalongits linesin thevicinity
of NewYork.

The disadvantageand expenseattendingthe transfer
of all this businessfromJerseyCity to New York by
ferryboatsis verygreat,particularlywhenit is remem
beredthata considerablepartof it originatesin or goes
to Brooklyn,now a city havinga populationof over
1,000,000,andseparatedfromNew York properby an
otherchannelof thesea. Thecompanyevidentlyrealizes
thattheproblemof handlingthisgreatpassengerbusiness
satisfactorilyrequiresheroictreatment.It has, there
fore,projectedandis aboutto begintheconstructionof
a greattunnelwhichwill pas underthe North River,
underManhattanIsland and underthe East River to
Long Island. The routeof this tunnelandits connec
tionswill besubstantiallyas follows: The double-track
elevatedroadleadingto thetunnelwill leavethepresent
mainlineaboutonemileeastof Newark,andrunthence
northof eastto thefootof BergenHill in WestHoboken.
Here thedouble-tracktunnelwill begin,passingunder
BergenHill, Weehawkenand the North River in the
generallineof 32dstreet,NewYork, produced;it will
followthelineof 32dstreetunderNewYork continuing
undertheEast RiverandunderLongIslandCity until
it emergesandconnectswith theLong IslandRailroad
nearThompsonavenuein thatcity. Thewholelengthof
thetunnelwill bein theneighborhoodof 5% mfles.

An additionalparalleldouble-tracktunnelis provided
for overthewholeroute,anda thirdonefromtheNew
York passengerstationto Long IslandCity is contem
plated. Uponthe lineof thetunnelin NewYork there
will be constructedthe largestpassengerstationin the
world,occupyingthespacebetween31stand32ndstreets
and Seventhavenueand Ninth avenue.Thesetunnels
areintendedto beusedprimarily,if notexclusively,for
passengerbusiness,and theywill probablybe operated
byelectricity.

Whilethegeneralplansof thisgiganticenterpriseare

thepresentshorelineof 3,600ft., andextendsoutto the
establishedpier line,a distanceof about9,500ft., or 1.8
miles,its Widthalongthepier line being1.900ft. The
distancebetweenpierlineandbulkheadlineis here-1,400
ft., admittingof theconstructionof piersof morethan
four-fifthsof a milein length.The areaof thewhole
submergedtract acquiredby thecompanyis about550
acres,andtheareaof thatpartof it betweenthebulk
headlineandthepresentshorelineis about340acres.

Thecompanyhasbeenengagedfor sometimein dredg
ing channelsand in filling in that portioninsidethe
bulkheadline. About 8,000,000cu. yds.of fillingwill
berequiredin all, of whichaboutthree-quartershasbeen
put in place. The materialexcavatedfrom the great
tunnelunderNewYork will bedepositedhere,andplans
for transportingand handlingthis materialare being
workedout. The companyhasalsoacquireda strip of
land 400 ft. wideextendingfrom the abovedescribed
tract entirelyacrossthe peninsulato NewarkBay, a
distanceof nearlyonemile. Rightof wayis alsosecured
for theextensionof theNewYork Bay R. R. fromthe
main linesacrossNewarkBay to the abovedescribed
property.

Uponthepropertydescribedwill beconstructedfreight
yardsandpiersof verylargecapacity.Thestripbetween
NewarkBayandthepresentshorelineof NewYork Bay
will be utilizedfor a receivingyard,anduponthe re
claimedlandWestof thebulkheadline will be laid out
andbuilta vastclassificationyard. Fromthebulkhead
linewill bebuilt out fivegreatpiers,oneof whichwill
be usedfor warehouses,onefor exportgrainbusiness.
withagrainelevatorat its outerend,andthethreeothers
for coalandotherfreight. Therewill alsobea special
commodiouspier for car floats.fromwhichcarswill be
distributedby transferboatsto variouspointsin New
York city, or transferredto the Long IslandRailroad.
and to New Englandpointsvia the New York, New
Haven& Hartford road. The Bay Ridgeterminalat

treatyamended,and it was ratifiedas first negotiated.
The treatyis yet to beratifiedby theColombianGov
ernment.

The treaty,as ratified,givesthe UnitedStatesex
clusiveright for 100years,renewableat theoptionof
theUnitedStates,to completethePanamaCanal,main
tain,protectandoperateit.

Alsogivesto theUnitedStates“theuseandcontrolof
a zoneof territorythreemileswideon eachsideof the
canal. The UnitedStatesrecognizesthesovereigntyof
ColombiaovertheIsthmus.Colombiaagreesnottocede
or leasenavalstationsor militarypostswithin theDe
partmentof Panamatoanyforeigngovernment.

The treatyrelievesthecanalfromtaxesof anykind,
permitsimmigrationof workmen,authorizestheUnited
Statesto preserveorderanddisciplineon thecanaland
railroad,declaresthecanalneutralin perpetuity,gives
Colombiatherightof freetransportationof its vesseis.
wipesout all anteriorconcessions,andtransfersto the
UnitedStatesColombia’sinterestin the new Panama
CanalCompanyandin thePanamaRailroad.

Colombiaagreesto providearmedforcesfor thepro
tectionof thecanal,if necessary.In theeventof her
inabilityto do so, the UnitedStatesis authorizedto
employsuchforcesasmaybenecessary.

TheUnitedStatesagreestobeginthe1nainworkwithin
twoyearsandto openthecanalfor passagewithin H
years. For therightsandprivilegessecuredbythetreaty
theUnitedStatesagreesto pay(‘olombia$10,000,000in
goldwhenratificationsof thetreatyareexchanged,and
$250,000annuallyafterthefirstnineyears.

UnderthecontractdrawnbetweenAttorneyGeneral
Knox and the PanamaCanalCompanythe latterwill
receive$40,000,000in a lumpsumupontheexchangeof
rntifications.

It is saidthatPresidentRooseveltwill notappointthe
membersof the CanalCommissionuntil after ratifica
tioubyColumbia.
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