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impacttests,for the differentsections,are not as ad
vantageousfor usefultestsas thosein currentuse.
'TestPieceandMethodsof Testing—Thedroptesting

machineshallhavea tup of 2,000lbs.weightandthe
strikingfaceshallhavea radiusof notmorethan5 in.,
whichcorrespondsto generalpractice.Placingthe rail
uponthe supportsheadupwards,only testsit for one
generalproperty. More informationCan be obtained
bymodifyingthis testby sometestsupontherailshead
down,andsomeuponthesides,andin thiswaythephysi!
cal propertiesof themetalare determinedto a’greater
extentthanwhenthe test is onlymadewith thehead
upwards.The supports3 ft. apartfor therails is what
thewriter considersthe bestpractice. That the anvil
blockshallweigh20,000lbs. is not theusualpractice,
but it is to be commended.

Samplesfor chemicalanalysisfollowthegeneralcus
tom. It is now customaryto makecarbonand man
ganesedeterminationsfor eachblow and a complete
analysisfor eachday andnightturn, representingthe
averageof theotherelementscontainedin thesteel,in
cludingcopper.

Section—Avariationin heightof 1/6,of an'in. less
and1/32of anin. greaterthanthespecifiedheight,will be
permitted.This is in accordancewith a veryold cus
tom,toallowfor thevariationsin heightfor roll turning,
but thevariationis toogreatto lay rails in thetracks
so that the runningsurfacesshallbe evenandsucha
variationis largerthanshouldbe allowed.The height
canbeandshouldbepracticallyconstant.

li’eight.——Avariationof 3%,of 1percent.for theentire
orderwill beallowed.Rails shallbeacceptedandpaid
for accordingto actualweights.This is not thecustom
in theUnitedStates.Thecustomis toconfinetheweight
ascloselyaspossibleto thatspecifiedfor thesection,and
the rails are acceptedpracticallyby lengthinsteadof
weight,thoughall paymentsaremadeona tonnagebasis.

Length—Thestandardlengthsof railsshallbe30 ft.
This is notthestandardof lengthfor railsat thepresent
time. A numberof railroadcompaniesbuytheirrails33
ft. longandsome60ft. long. Thevariationof 1/Lof an
in. in lengthfromthat specifiedwill be allowed. This
meansin practiceonerail maybe 1

/2 an in. longeror
shorterthanthenextrail fromthesamebar. In relay~
ing rails in theroadthis causesa greatdealof adjust~
ment; 1

/8 of anin. is all that is requiredin goodpractice.
It wouldseemquiteeasyto drawup standardspecifi

cationsfor rails wheretheconditionsof trafficareuni_
formfromyearto year,butwhenthetrafficconditions,
owing to commercialrequirements,are increasingin
severityall thetime.standardswhichwereampleat one
timeare not suitablewhenthe traffichas doubledor
trebledin severity.

Freight Yards of the ChicagoTransfer & Clearing
. Company.

[WITHAN INSET.]
‘Wepublishin this issuetheplansof thelargestrail—

roadyard in the world,whichis newbuildingat Chi—
cagobytheChicagoTransfer & ClearingCompany.This
projectwasstartedin 1899whenthecompanywasor
ganized.Broadlytheplansare: First, to buildimmense
clearingyardsin whichcarsof differentroadscan be
sortedanddeliveredwith greaterdespatchandeconomy
thannow. Second,to buildneartheyardsgreatcom
‘mercialwarehouses,grain elevatorsand coal chutes
equippedwith specialappliancesfor handlingmerchan
diseand otherfreightscheaply. The needof such a

clearingandtransferstationhas.longbeenfelt at Chi
cagoandseveralschemeshavebeensuggested,but the
chancesare that somethingof this kind will be needed
still morein thenear futureas track elevation is ex
tended.Raisingthepresentrailroadyardsinvolvesvery
costlywork,makes it moredifficultto reachelevators
andwarehouseswithspurtracksandtendsto limit yard
extensions.

' ,

This wholeundertakingis on a big scale.“The com—
panynowowns3,700acresof landboundedonthenorth
by theprojectionof Sixty-thirdstreet,andon thesouth

The groundwheretheyardsarelocatedis practically
levelprairie,but ratherlow,andthefirstworkhasbeen
to build a sewersystemdrainingthe wholetract into
the Illinois & MichiganCanalandtheDrainageCanal.
The mainsewer is 71/2ft. in diam.andof concrete,and
thereare 11 milesof drain pipe laterals. This work

is aboutfinished.The yardsare raised 2 ft. abovethe
surroundinglevelwith sand,on top of which is a foot
ofslagandbrokenballast,and600,000cu.yds.ofmaterial

passesoverthe outsidemaintracksinto the receiving
yardB, wherethe locomotiveis detachedand goesto
departureyardA A or G G for its returnload. If a
train comesfromthenorth,southor east, it backsor
headsin at the eastendto the receivingyard B, the
,locomotiveis detachedandpassesonthoroughfaretracks
intothedepartureyardA A for its returnload. In both
casesspecialtracksnextto theroundhouseareprovided
for the holdingof way cars. Receivingyard B holds

Plan of GeneralYard No. 2 New Buildingat Chicago—ChicagoTerminalTransfer& ClearingCo.
Yardis14,500ft. longand660ft. wide.

A 1:Departureyards.18tracks,capacity: 1,250cars.‘ \SB : Receiving “ 22 ‘ 8,500“

C =Classification“ 39 “ “ 3,500“
D : Storage “ 15 “ “ 600 “
E.: Fastfreight “ 11 “ “ 300 “
F =Repair “ 9 " “ 150 “

G : Departure “ 22 “ “ 1,250“1

is neededfor thisfillingin eachyard. For eachgravity
mound264,000cu.yds.of filling is required.This grad~
ingfor oneyard is nearlyall doneand it is proposedto
havethis yard finishedand in workingorderby the
latterpart of nextsummer.In whatfollowsonly the
yardworkwill bepresented,reservinga descriptionof
the-warehousesystemand specialmachineryuntil a

futureissue. a
By referenceto Fig. 1

,

an ideais getof the whole
schemeas planned.The yardwhich is newbuilding is

shownas No. 2 on this plan,whichit will be seen is

butoneof fourproposedunits,spacebeingarrangedfor
yardsNos. 1

,
3 and 4 as future extensions.It may

beinterestingto noteherethat betweentheconnecting
beltroads,ontheeastandonthewest,is fromthreeto
four miles. With but a singleyard unit, trains will

Commerc/a/"WHY/700!!!

[ova/av)"inf/aye;

H =Icehouse.
R :=Roundhouses,20stallseach.

8 =Signaltower.

T : Transferhouses,capacity800carsdaily.
U : Generalpowerplant.
M : Gravitymound.

3,500cars. An auxiliaryenginetakes18or 20carsat a

timeout of the receivingyardandpassesthemup the
gravityhumpM underthesignaltower S

,

leavingthe
way bills in the signaltower. The carsare thende—
tachedandsentby the operatorin thesignaltowerto
theirpropertracksin the classificationyard C; or, if

theyareempties,heldto order,theygointo thestorage
yard D; or if perishablefreightinto the fast freight
yardE, or if needingrepairsinto repairyardF. The
carsgetsufficientmomentumin runningdownthegrade
to entereitherthefan~shapedclassificationyard,storage
yard,01'fast freightyard. The heightof the gravity
hump is 22ft. at its maximumelevationunderthesignal
tower. Gradesof 0.9,1.0and1.25percent.areusedin
thegravitymound,therestof theyardbeinglevel. An
auxiliaryenginetakestheclassifiedtrainsfromclassifi

Fig. 3.—PerspectiveViewof Centerof GravityYard andTransferSystemoftheChicagoTransfer& ClearingCo.

probablybe classifiedfor the severalroadswithoutre
specttoorder,butwiththeadditionof moreunits it will
bepossibleto classifytrainsfor participatingroadsin
stationorder. The erectionof a seriesof commercial
warehouses,as shownin plan is contemplated,to be
connectedand interlacedwith a systemof trackspro
vidingfor immediatedeliveryof anyof theircontentsto
any car in the adjoiningrailroadyards. The location
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Fig. I.--Final Schemeof ClearingYards—WarehouseandElevatorSystems,ChicagoTransfer& ClearingCo.

by Seventy-ninthstreet projected,this tract being
about7% mileswestof the Lake. On the eastside
of this land is the Chicago & iVesternIndianaR. R.,
andon thewestsidearetheChicagoJunctionRy. and
theChicagoTerminalTransferR. R., all of thesebeing
beltandswitchingroads. The Chicago&,Altonandthe
Chicago & GrandTrunk arealsoadjacentto this tract.
At onecornerthecompanyownslandextendingto the
DrainageCanaland Illinois & MichiganCanal.

for elevatorsandcontemplatedcoalyards is alsoshown.
Fig. 2 of theaccompanyinginsetshowsthearrangement
of yardNo. 2 to sucha scaleas to makethedetailsof
thedesignapparent.Fig. 3 is a bird’s-eyeviewof the
gravitysectionof this yard and Fig. 4 is a diagram
whichwill bereferredto particularlyin describinghow
theyardis worked.

’

Trains comein eitherat theeastor westendof the
yard. If cominghead-onfromthewestthe locomotive

cationyard C andputsthem,overthoroughfaretracks,
intothevariousdepartureyardsA A or G G. Thesignal
tower S on the gravitymoundgovernsnearlyall the
switchesin thisyardbyanelectro-pneumaticinterlocking
system,nowbeingarrangedfor by theUnionSwitch &

SignalCompany.
In thismanner4,000cars a daymaybereceivedand

classified.The transferof brokencar lots from and
betweenthevariousroadswill beeffectedin twotransfer
houses50 by 1,600ft. The useof specialmechanical
appliancesfor economicand rapid transferof broken
car lots is underconsideration.An icehouse,H. is pro
videdfor icingtrainsof perishablefreight.Two round
houses,R R, at the endsof the yardwill furnishac~
commodationsfor 40 locomotives.U is the general
powerhouseprovidingfor electriclight,compressedair,
fireprotectionandwatersupply.

Thisyard(No.2) is 14,500ft. longandhaspractically
42paralleltracksin a widthof 660ft. Altogetherit will
hold14,000cars. It will be fully ballastedand is now
beingthoroughlydrainedby_an extensivesystemof
lateralsandmainsewers.A completesystemof electric
lightingof theyardshasbeendesigned,alsothedetails
for amplefire protectionby an independentwater
supplyandthedistributingsystem is nowin courseof.
construction.As said,the gradingis nearlycomplete,
as are.alsothedrainageworks,andit is expectedthat
thisyardwith its 105milesof trackandaccessorieswill
bereadyfor serviceduringthelatesummerof 1901.
Mr.A. \V.Swanitz is ChiefEngineeroftheCompany,and

to his co-operationwe owemuchin thepreparationof
thisdescription.Mr. Swanitzhasatdifferenttimeshad
chargeof largeterminalandyardwork at Port Chal~
mette,nearNewOrleans,La., theEast ShoreTerminals
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atCharleston,S. G.,andtheChicago& CalumetTerminal
roadat Chicago. He has also actedas Constructing
Engineerfor theChicago8: Northwestern,and the In
ternational& GreatNorthern.

TunnelsontheWestVirginiaShortLineRailroad.

BYJ. v. DAVIES,G.E.
The Stateof WestVirginiais wellnamedthe“Moun—

tain State,”for,exceptingtheplateautopsof themoun
tains,thereis hardlya levelpieceof countrywithinits
boundaries;and consequentlyrailroadconstruction,it
designedfor operationundermodernconditionsof loads,
speedsandeconomy,mustbeveryexpensive.The loca
tionof anyrailroadin theStatecanonlybeas goodas
the narrowand precipitousvalleyswill allow and in
orderto obtaingoodalignmentit usuallybecomesneces
saryto introduceintoconstructionmultitudinousbridges
aswellastunnels.

The 1WestVirginia Short Line Railroadwasheated
as a shortandmostadvantageousconnectionfromthe
growingandflourishingdistrictof HarrisonCounty,W.
Va.,,andits chieftownof Clarksburgto theOhioRiver
Railroad;andbytheconnectionof thatrailroad,to pro
videanalternativeoutletfor the‘WestVirginiadevelop
mentof thecoalfromthePittsburghseameithersouth,
westor to theGreatLakes. It is theonlyfeasibleor
advantageousroute acrossthe trianglebetweenthe
GraftontotheWheelinglineandtheParkersburgBranch
of the B. & 0.; with the‘immenseadvantagesover
thoseroadsof beinga low gradelocation.

Commencingat Clarksburg,the line followamoreor
lesscloselythe West Fork of MonongahelaRiver to
Lumberport;thenceup the valleysof Ten Mile and
Little Ten Mile Creeksandits tributarystreams,using
a maximumadversegradecloseto 18 ft. per mile
(equatedfor curvatureat therateof "/1000perdegree)
for a distanceof 5% milesto thesummitof therange
of hills whichformstheeasterndivideof thevalleyof
theOhio. The descentto the OhioRiver is dOWIlthe
tortuousvalleyof Fishing Creek,using a maximum
equatedgradeof 50 ft. permilefor 41/2miles;andthe
connectionto the Ohio River Railroad is effectedat
Brooklyn,WetzelCounty. In orderto passthroughthe
rangeof hills abovementionedtherewerefoundto be
two locationsfeasible,in eachof which the line fol
lowedup smallbranchcreeksto the headwaters,the
valleysheadingup againstthoseon the othersideof

In thealignmentof theSummitTunnel,theheading
fromthewesternendrequiredto becarriedin on the
tangentfrom theverticalshaft. This shaftwas made
about15ft. wideon theaxisof thetunnel,andas the
depthwasveryshallow,andin orderto avoidtheuse_of
plumbingwires,theResidentEngineer,Mr. IsaacDox,
arrangeda verysatisfactorymethodof cuttinga nar—
rowdiagonaltrenchfromtheSurfacedownto thetunnel
headingon eachsideof theshaft,andby settingup the
transiton thecenterline at thesurface,on eitherside
of theshaft,wasenabled,by takingverticalangles,to
extendthe baseline on to the floorof the tunnelby
two extendedpointsabout75 ft. in length. This gave
an admirablebasefrom which to extendthe heading
alignmentandtheresultworkedoutin everywayalmost
exactin themeetingsof theheadings.

At this SummitTunnel,the westerlyapproachcut
with theendembankments,andalsotheone-halfof the
totallengthof thecompletedtunnelwereconstructedby
Messrs.Carpenter& Boxley,while the exactlysimilar
sectionontheeastendwasexecutedbyMessrs.Rinehart
Sons& Co. Eachof thesecontractorsinstalledidenti
callythesameplantsconsistingof a Bandstraightline
air compressor,16 in. x 24 in., with an equipmentof
fiveNo.3 B “Little Giant”Randpercussiondrills. The
lightingof headingsandtunnelwasdonelargelybynat
uralgas,pipedfroma gaswella shortdistancefromthe
tunnel. At theeastend,the contractorsused'a small
30—in.gagelocomotiveenginefor disposalof the exca
vation,whichwashauledin thiswayrightoutfromthe
facewith trainof rotarydumpcars (havingcapacityof

spoilbank. Theapproachcutexcavationandthat from
the westportal was hauledby locomotiveengineand
dumpcarsa distanceof abouta mileto the approach
embankments. '

The geologicalformationsin whichthis tunnelwas
constructedaretheclayshalesandmicacioussandstones
of theuppercoalmeasuresof WestVirginia,whichhave
a normaldip to the West of aboutone to one-and-a
quarterper cent. All theseshalesdisintegratevery
rapidlyon exposureto air, and it was thereforefound
absolutelynecessaryto timbertheentiretunnelas exca
vationproceeded;and evenby doingso and notwiths
standingthegreatestcareexercisedin placingtheshot
holesin theheading,it wasfoundalmostimpossibleto
preventtheseshalesfrom breakingup to the nearest
benchof hardstonein theroof,whichcommonlyinvolved
an additionalheightoverthatcalledfor of some3 or 4
ft. abovetheroof timbersof thetunnel. All thesecav
ities,bothin theroofandin thesides,werepackedwith
thebestmaterialavailableout of thatexcavatedas the
work proceeded,and the inspectionwas verycloseand
rigid in respectof thecarefulpackingof all cavitiesin
therearof timberlaggings.

In carryingout this workin theSummitTunnelthe
holesdrilledfor excavationof headingvarieds0mewhat
accordingto whethertherockwashardor shaly. Usu
ally thecompleteroundconsistedof from18to 22holes
fired;andof depthsof from61/2to 10 ft. Thesewere
groupedpartlyfor threeandpartlyfor four shotsfired
perround. In thefirst casethecutwasarrangedfor 8
holeshavinga dipof from1 to2 ft. andfiredfirst. Then
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thedivide. Therouteadoptedinvolvedthelongertunnel
butallowedof theflatterapproachgradeandlessenedthe
difficultiesof approachconstruction.

On the final locatedline the shortesttunnellength
wouldhavebroughtthe portal and approachcut on
thewestendunderthesteepslopeof thehillsides,soas
to endangerveryseriouslythemaintenanceof therail
roadin caseof cloudburstor snowstorm. This portal
was thereforemovedsomedistancedown the valley,
lengtheningthetunnelsome600ft., but shorteningthe
totaldistancefromgradepointto gradepointand re
ducingthedepthof opencutat portalfromabout35ft.
to about20 ft. This change,however,involveda short
lengthof 8 deg.curvewithin the tunnelitself from
neartheportalto themaintangentof the tunnel,but
in viewof thefactthatthislocationbroughtthetangent
underoneof theforksin thevalleyof ManionRun, it

allowed a shallowshaftbeingadvantageouslyinstalled
fromwhichto drivethewestendheadingof tunnel,and
thepointbelowtheshaftwasmadethesummitof the in
tersectinggradesand it is plannedthereonto construct

a lowchimneyto assistventilationafteroperation.At
theeastendthewastematerialfromthetunnelcouldall
beusedadvantageously,withsome7,000ft. haulto con‘
structa highembankment,and it wasthereforearranged

_

to takeouttheapproachcut to grade,beforedrivingin
thetunnelbench. In themeanwhilethe upperlift of
approachcut was takenoff to gradeof the bottomof
timbersills carryingtheroof sets,whichwasthemade
levelof thetopof tunnelbench,andso theheadingwas
startedanddrivenin, somedistancein advanceof the
commencementof thebenchexcavation,andthesizeof
theheadingwasworkedthroughoutthetunnelsthefull
widthas calledfor by thedrawings,andtheheight(9
ft.) as requiredabovethesills to theroof backof the
timbersets.

about2% cu.yds.each),and the materialdisposedof
about a mileand a halfdistantfromtheportal. At the
westendof the tunnel,however,the contractorsused
muleservicefromthefaceof thebenchto thebottomof
theshaft,andalsoon thesurfacefromtheshaftto the

East End SummitCut—W.Va. ShortLine.

thebreastholes,6 in number,havingdipof from 1 to1%
ft., werefiredsecond,andthethirdshot,consistingof 4

holesfor the uppers,for roundingout the form of
thearch.

In thesecondcasetheholeswereusuallygroupedas
follows:
Outholes. . . . . .. .. . . .Firstshotfired 6 holesdip11,/2to 3 ft.
First breastupper
holes.. . . . . . .. ... .Secondshotfired 6 holesdip-1 to1%ft.

Secondbreastlower
holes.. . . . . . . . .. . . .Thirdshotfired 4 holesdip 1 to1%ft.

Upperholes... .... .Fourthshotfired 6 holesdip V
2

to 1 ft.
In eitherof thesecasesthenet resultwasaboutthe

same,or 5 ft. advancein headingfor the round.
In excavationof the benchwhichwas for the most

partin shalerockthroughoutall thetunnels, it wasre
movedas a doublebench,usingfor thetop lift 4 holes
from7% to9% ft. deep,firedin pairs,andfor thelower
lift from 4 to 6 holes,alsofiredin pairs. This roundof
holeswasdrilledabout 5 ft. from the face,makingan
advancein benchexcavationof thatamountfor eachcom
pleteroundof holes. Thecontractorsusedanaverageof
3.6 lbs. of 40 per cent.dynamite,per cu. yd. of ma
terialexcavated,fromtheheadingand1.4lbs. for ma;

.terial excavatedfromthebench,or an averagefor the
entiretunnelsectionof 2.17lbs.percu.yd.of excavated
material.Progressaccomplishedwasnotunusuallyrapid
andamountedfor theentiretunnelto anaverageof 110
ft. per monthof excavatedtunnelof full sectionwhich
waslinedwith timberas theworkproceeded.

The tunnelson this line wereconstructedonly for
singletrackrailroad,beingdesignedfor a measurement
in widthinsideof permanentlinings,16 ft.', andfor a

heightabovethebaseof rail to thesofiitof arch18%ft.
The Summittunnelmeasures3,194ft. from portal to
portal,whiletheTwin tunnelswererespectively738and
1,032ft. in length.
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