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The ReliefDepartment'ofthe Pennsylvania.

Theninthannualreportof theReliefDepartmentof
thePennsylvaniaRailroad,whichis just issued,is in
manyrespectsa remarkabledocument,as showingthe
magnitudeand the successof this departmentwhich
may be termeda departurefrom ordinarybusiness
methods.it is, however,a departurethecharacterof
whichiscomingtoberecognizedas strictlyconsonant
with thebestbusinessprinciples,althoughin its incep
tionthePennsylvaniaofficerswerelargelyactuated,no
doubt,byphilanthropicmotives.

This departmentwas inauguratedin 1885,and pro—
videsfor contributors,at a moderatecost,certainal
lowancesor “ benefits" whentheyaresick or suffering
fromaccident,andcertainpaymentstotheirfamiliesor
designatedbeneficiarieswhentheydie. Membershipis
voluntary,and the numberhas grownfrom 19.952at
thecloseof 188!)to38,405onDec.31,1894.

Thelatternumbercomprisesmorethanhalf theem
ployes.manyof the remainderbeingineligibleon ac
countofageor physicalcondition.

Thesurplusnowamountsto$273,751,but it is still in
sufiicientforestablishinga superannuationfund on a
firmbasis. Thesubject,however,is receivingtheearn
estattentionof theAdvisoryCommitteeand of Super
intendentAnderson.The deathrate during theyear
wasequalto 11.5perthousandmembers,and theaver
agenumberconstantlydisabledwasequalto32.3per
thousand.

Simultaneouslywiththereportthecompanyhasissued
a pamphletdescribingthedepartmentand statingin a
plainwaytheresultsof thepastnineyears. Thesums
shownto havebeenreceivedand paid out strikethe
readerassomethingenormous.Therevenueof the re
lief fundisstatedas $4,949,011.In the distributionof
this in benefitsmendisabledbyaccidenthavereceived
433,565.To the sick has beenpaid $1,287,220,andthe

deathbenefitshaveamountedto “20,944for accident
casesand$1,279,215for deathfrom othercauses.The
totalbenefitsamountto$3,709,915.

Th:-financialstatementshowsthat thereis on hand
$195,935subjecttopaymentsof liabilitiesandthatthere
is aseparatesurplusfund0(8278551,whichhasbeenset
asideasabasisforasuperannuationfundwhichit is in
tendedtoestablish.

Nooperatingexpensesarepaidfromthefund,all these
being paid by the company,whichalsosuppliesoffice
and transportationfacilities, The actualcashpaidby
thecompanyforoperatingduringnineyearsisstatedat
“$36,555,in additionto $136,645paid by the company
through the Relief Departmentforaidtoitsmembers
whoremainedsickafterexhaustingtheirtitletobenefits
undertheregulationsgoverningtheRelief Fund. The
total paymentfor sicknesshas beennearlydoublethe
amountpaid on accountof accidentsandtheamounts
paidfordeathfromordinarycauseshavebeenoverthree
timesas greatasthosepaidfordeathfromaccidentin
theservice.Toshowthemoderatecostof membership
in this associationit isstatedthatamembermaydraw
for sickness,in one year,as muchas hisdueswould
aggregatein 16years,andthatthedeathbenefitisequal
to theduesof28years;andthesafetyoftheinsuranceis
practicallyguaranteedby the PennsylvaniaRailroad
Company,with its129millionsof capital.

TheEmployees’SavingsFund, whichis entirelydis
tinct from the Relief Association,now has4,112de
positors. The amountreceivedduring1894was$366,015
andtheamountofmoneyin thefund$1,354,595.

Mr. G. \V. Dickinson,GeneralSuperintendentof the
NorthernPacific,hasappliedto somepassengercarsof
thatroada newarrangementofbrakerigging,bywhich
the air-cylindersand the handbrake-wheelscan be
operatedsimultaneouslywithoutdangeror inconveni
ence,anda patenthasbeenobtaineduponit. Theopera
tionof theserodsandleverswill beunderstoodbyrefer
encctotheaccompanyingdrawing,inwhichA represents
a lever,whichturnsuponafixedfulcrumat its center,
insteadof beingafloatinglever,as it is in theordinary
Hodgearrangement;therod 1,havinga slottedend,is
theconnectionbetweenthisleverandthe main connec
tionwiththeair-brakecylinder,andH, Hand Darethe
mainleversforequalizingtheair-pressuretotheseparate
trucks. M showsasideviewof theslottedendI of the
leverG. (Thepartsat theleftof thedrawingaredupli
catesof thoseattheright.) Thebracketfor supporting
therodA at itscenterisshownin theuppercentralpart
of thefigure.

a»

It will beseenthat by the introductionof the loose
connectionat I the hand-brakesontheoppositeendsof
the cararedisconnected,sothateachbrake-wheelcon
trolsonlythetruckon itsownend. By introducingthe
fixedfulcrumatthecenterof theleverA, andby mak

NorthernPacific

C, theapplicationof the air, insteadof pullingonthe
hand-brakeleverE, as it doesin theordinaryarrange
ment,hasnoeffecton15';thuswhenevertheair is par

Fig. 2.——SmithThree-CylinderLocomotive.

tially appliedthe brakemancan produceadditional
pressurebythehand-brakes,if thatbefounddesirable.

When carshavebeenplacedupona sidetrackthe
brakemancanwind upthe hand-brakechainsand set
themsoastoholdthebrakesonaftertheair shallhave
leakedofl. By theuseof theslotI in theendof leverG
the brakemanis enabledto applythe brakeswithout
wastingenergyontheair-cylinderor itsconnections.

Weunderstandthatthisarrangementhasbeenintro
ducedonsomeorall of thethroughpassengertrainsof
the NorthernPacific. The road has sevenmountain
summits,approachedby 116-ft.grades,so that it is
necessarytomanagetheair-brakesin the mostcareful
manner.Experienceonthesegradeshasshownthatthe
necessarybleedingof theair-cylindersbeforeattempting
tousethehand-brakeisoftenveryinconvenient;andby
this inventionit isdoneawaywith.

Track Elevationin Chicago.

In consideringthepresentstatusof themovementfor
abolitionof streetcrossingsat gradein Chicago,it is
welltotakeabriefretrospectof theentirematter.

Twentyrailroadcompaniesownanduserightsofway
intothecityof Chicago.Someof thesecompanieshave,

‘
severaldivisionsseparatingwithin the citylimits,and
thetrainsof othercompaniesare run oversomeof the
rightsof wayunderleaseor contract.As thecityis a
flatprairie,therearenotopographicalfeaturestorequire

1groupingof railroadlinesin certainlocalities,asis the

i' . .
BrakeRigging.

casein mostcities,buttherailroadscomein fromevery
direction. Theearlierrailroadsof Chicagowerebuilt
onreasonablydirectlineswithin thecity limits,while
thoseroadsthat camein laterwerecontrolledtosome
extentin their choiceof locationby the priceof real

Fig. l.—-SmithThree

estate.In somecasesthenewlinesparalleledcloselythe
olderlines,whilein othersthenewlinesmadewidecir
cuitsaroundtheoutskirtsof thecitybeforetakingaim
atadepot. \\'ith the increaseof freightbusiness,con
nectinglinesandbeltlineshavebeenbuiltfromtimeto
time,sothatat thepresenttimethelocationofrailroads
in Chicagoisaboutascomplicatedasit wellcanbe.

Asthepopulationof thecityincreasedsoalsodid the
businessof the railroadsincrease,until anaverageof
upwardsof 350peopleperannumwerekilled onthe
tracksof railroadsin the city of Chicago.Thelocal
paperstookuptheappallinglistof railroadcasualties,
andurgedaseparationof thegradesofstreetsand rail
roads. Via/ductshave beenbuilt at great expense,
carryingthestreetsovertherailroads,and manyother
viaductshavebeenorderedbuilt.

Earlyin 1892thefollowingresolutionwaspassedby
the City Council: That the Mayorbe and herebyis
authorizedtoemploythreeexperts.who shall examine
the roadsandconstructionofall steamrailroadsnow
centeringin Chicagoongradecrossings.Thatsaidthree
expertsbe appointedfor the purposeof suggestinga
remedywherebygradecrossingson all saidterminal
roadscanbeabolishedbyelevationorotherwise.

In accordancewiththeresolutionMayor 'Washburne
rippointedan ex-mastermechanic,a real estateagent
andaninsuranceagentas his Boardof experts.This
Boardemployedabridgeengineer,visitedseveraleastern
cities,and in July, 1892,madea reporton the sub
ject. In this reportthe TerminalCommissionrecom
mendedthatall railroadtracksberemovedfrom the
irea boundedbyCanalstreetonthewest,Kinziestreet
onthenorthandTwenty-secondstreeton thesouth,and
that all othertracks beelevatedsufficientlytoclearall
streets.

After this an ordinancewas passedby the City
Councilrequiringall steamrailroadsto elevatetheir
trackssothatno part of the structureshouldbe less
than16ft.abovethegradeof the streets.In a certain
districtof thecitythiselevationwastobecomp‘etedby
January,1895;in anotherdistrict byJanuary,181W;and
thewholewastobecompletedbyJan. 1,1899.Sofarno
workhasbeendonebytherailroadsundertheprovisions
of thisordinance.

'

It is nottobesupposedthattherailroadcompaniesdid
notrealizetheseriousnessof thesituation.Theconstant
andincreasingexpensesfor maintenanceof gatesand
watchmenatstreetcrossings;thedamagesuitsandver
dictsfor injuriesanddeaths;the delaysand interrup
tionoftrafficcausedbythe numerousstreetcrossings,
all appealedtothemanagersforaremedyof theexisting
evil. Therailroadofficersdidnotmakeas muchnoise
asthenewspapers,butit isevidentthey keptupadeal
of thinking.

TheIllinoisCentralRailroadwasthe first oneto ac
complishanythingin the wayof track elevation.In
1892anordinancewaspassedbytheCouncilandaccepted
bytherailroadcompany,whichprovidedforthe partial
elevationoftheirtrackssouthof Forty-seventhstreet,
withacorrespondingdepressionofthestreetscrossed,so
astoallowbridgingoverthe streetswithout excessive
elevationof thetracks,which,betweenbridges,werecar
riedonearthembankments.Thisworkwascompleted
in 1892,andasa result the Illinois CentralRailroadhas
thefinestapproachtotheheartof a greatcitythatcan
befoundonthiscontinent.

TheconditionsontheIllinoisCentralwereexception
.,_-.5-' r“ ,. s

CylinderLocomotive.

ally favorableforabolishinggradecrossings.It crossed
norailroadnorthofGrandCrossing,ninemilesoutfrom
itscityterminus;foradistanceofover5%milesit was
builtalongthemarg'nof LakeMichigan,withnostreets
to cross;hence,therewerelessdifficultiesin theway
andlesstimewasrequiredfor negotiationsthanwould
be the casewith any otherrailroadin Chicago.The
Vi’orld’sColumbianExpositionwillingly contributed
$250,0(X)towardthe 00stof theimprovement,asit took
the tracksoff from thesurfaceof theirgroundsand
renderedaccessto the groundssaferandmorecon.
venient. Without this track elevationit wouldhave
beenimpossiblefor therailroadto handlethe millions
ofpassengerstoandfromtheiVorld‘s Fair that it did
handle.

FromSeventysecondstreettotheold stationatRan
dolphstreetthereis notasinglecrossingof astreetat
grade,andnorailroadcrossings,so thatwith its eight
tracksthecompanyisenabledtooperatepassengertrains
athighspeed,freighttrains atany desiredspeed,and
frequentsuburbantrains,makingall stops,withsafety
andconvenience.Theinclinein therailroadtrackscom
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menceaat Forty-seventhstreet,the first undergrade
crossingisatFifty-firststreet,andthelastoneatSixty
seventhstreet;thefootof theinclinejoins theoriginal
gradeof the tracks at Seventy-secondstreet. In all
thereare12subwaysforstreets,two for parkways,and
onefor footpassengersonly. Thetotalcostof thistrack
elevationwasapproximately$1,360,000,andthelengthof
theraisedtrackis2%miles.

Thenextcompaniestotakeactivestepstowardtrack
elevationweretheLakeShoreandtheRockIsland.These
c m ianiesown and operatejointly the line from the
Van BurenStreetStationto Englewood,adistanceof
six and one-thirdmiles,wherethe tracksof thetwo
companiesdivergeto the southeastandsouthwestre
spectively.An ordinancerequiringthe elevationof
thesetrackssouthofSixteenthstreetwaspassedby the
CityCouncilin June, 1894.It waspromptlyacceptedby
the companies,andwork wasbegunas soonasplans
c)uldbeprepared.andcontinuedup to late in Decem
ber,whentheseverewinterweatherput a stopto con
structionof masonryandraisingof tracks.

At presentthe conditionof the work is as follows:
Fourtrackshavebeenraisedon earthembankmentsto
thenewgrade,fromthecrossingof theSt.CharlesAir
Line,nearSixteenthstreettoTwenty-firststreet,thence
thetracksdescendon a steeptemporarygradeto the
originalsurface;steelplategirderbridgeswith solid
floorshavebeenbuiltoverArcheravenue,Twenty-second
andTwenty-thirdstreets.Thesebridgesaresupported
onabutmentsofmasonryatthestreetlinesandsteelcol
umnsatthecurblines. It isreportedthattheremaining
bridgeswill be builtwitha clearspanfromabutment
toabutment,omittingthecolumnsatthecurblines.

Theentireworkcontemplatedin theordinanceistobe
completedin 1899,andit appearsasif the railroadcom
panieswerecarryingouttheprovisionsof theordinance
in goodfaith. Theordinancerequiresthattheelevation
sh)uldcontinuetoEnglewood,wherethe tracksof the
tworoadsdiverge,andalsoonthelineof theLakeShore
R-iilroadtoapointbeyondStatestreet,andontheRock
'IslandtoapointbeyondSixty-ninthstreet,aboutseven
milesfromtheVanBurenstreetstation. Theordinance
doesnotprovidefortheelevationof the tracksnorthof
the St.CharlesAir Line. Herethesituationis compli
catedbythe crossingof the tracksof the Chicago&
WesternIndianaRailway,aswell as thoseof the Air
Line, andthese,with their connectingcurves,make
anexceedinglydifficultproblemtohandle.

Theordinanceprovidesfor depressingthe streetsat
thesubways,distancesvaryingfrom2to 9.2feet,gener
ally not over3 feet. Thereare 37of these subway
bridgesrequired. The mostdifficult and expensive
bridgeswill bethoseatStatestreet,wherean extensive
yardis crossedon a skew,and at Wentworthavenue,
wheretheRock Island crossesa wide streetat avery
acuteangle,withotherstreetsjoining theavenueclose
tothecrossing.

ThetracksofthePittsburgh,Fort Wayne8.:Chicago
Railwaycrossthoseof the Rock Islandat gradenear
Sixty-thirdstreet,andastheelevnion0ftheRockIsland
tracks is to be but 10feet,somethingwill havetobe
donewiththetracksoftheFort Wayneroadin orderto
makethis elevationpracticable.An ordinancefor the
elevationof a portionof thetracksof theFort Wayne
roadhasbeenprepared,andis nowin thehandsof a
Committeeof the City Council,andwill probabybe
reportedand passedbeforelong. This ordinance,as
proposed,callsfor theelevationof thetracks12feetat
the northline of Fifty-fifth streetBoulevard,the in
clinedapproachto beginat somepointin theyards
northof Fifty-fifthstreet,theelevationto continueto
the eastline of Statestreet,with an incline returning

, to the presentgradeof thetracksat somepoint fur
thereast. Thetotal lengthof the proposedwork, in

-cluding_the approaches,will be two and,four-tenths
miles. Subwaysbeneaththe tracks are to be con
structedatFifty-fifthstreet( this is a boulevard2X)ft.
wide),Fifty-seventhstreet,Sixtiethstreet,Maplestreet,
Sixty-firststreet,Chestnutstreet,PrincetonAvenue,
Sixty-secondstreet, Wentworth avenue,Sixty-third
streetand Statestreet. Someof these streetscross
obliquely. The depressionof the streetscalledfor is
generallybetween2ft.and3ft., but at Sixty-thirdand
StateStreetthedepressionis to be9 ft.

Viaductsnowcarrythestreetsoverthe tracksof the
Fort WayneroadatTwelfthstreet,Eighteenthstreetandi
Thirty-fifthstreet. No satisfactoryarrangementsfor
the elevationof the tracksof this companynorthof
Fifty-fifthstreethaveasyetbeenagreedupon,but this
is mainlybecausetheWesternIndianahasnotagreedto
carry out its part of thework. The proximityof the‘
tracksof thesetwocompaniesrendersit impracticable
to abolishstreet-gradecrossingson oneroadwithout
doingthesamewiththeotherroadsimultaneously.

Thereportof ColonelEllers ConsultingEngineer)1]
trackelevationfor the city,datedNov. 19 1894,setsforththesituationclearl . Hesays:“The ittsburgh,Fort Wayne& Chicago
St'itionat Canaland Madisonstreetsdue southtoa
pointnearSixtiethstreet,thencurvin tothesoutheastit ursuesthelatter directiontothe ndianaStateline\
a istanceof 14.7miles. BetweentheUnionStationand
Twentiethstreettheroadbedandrightof wayisownedandusedjointlybythe Fort \Va noandtheChicago&Alton Companies,while from went-first to Forty—
sixthstreetstheright of wayof the Port \Vayne"oins
theri htof wayof theChicago& WesternIndiana il—road,t etracksof thetwo

compgniespracticallyoccupying and using the sameroad d andrightof waytoForty-sixthstreet,immediatelysouthof which theyseparate,the tracksof the W'esternIndianaCompanycurvingtothewestwhilethetracksof theFort Viayne

ilwayextendsfromtheUnion‘

iCo.continuetheir southerlydirectionandfinallypass
intotheiryardsat Forty-seventhstreet,whichpractic
all occup the entireareabetweenthe latter street
an thePif'ty~fifthStreetBoulevard,andbetweenTracy
and Stewartavenuesin an east and westdirection.
Within the present municipal limits the P.
I". W.& C. R . ownsanduses96milesof track,andtheChicago8: estern Indianasystem,whichalso in
cludestheBeltRailroad,ownsandoperates216milesof
track. South of Twenty-firststreetthe tracksof the

1WesternIndianaare usedbythe W‘abash,Chicago8;
Erie, Louisville,New Alban & Chicago,_Chicago&
Grand Trunk, Chicago8.: astern Illipoxs.and the
Chicago& IndianaCoalRailwaycompanies.With the
exceptionof thefewblocksbetweenThirty-seventhand
Forty-firststreets,practicallytheentiredistanceonthe
westsideof the right of wa of
the Chicago& WesternIndiana
Company,from Thirty-third to
Fifty-fourth streets, is covered

deckplategirder,thesubstructurebeingpilesin cylin
ders,the cylindersfilledwith concrete.Cast-ironcaps
onthecylindersformseatsforthegirders. In orderto
keepthe slopesof the banksawayfrom thecylinders
thegirdersarecontinuousoverthepiers,andoverhang
about10ft.at eachend,makingcantileverarms; thus
thelengthof thegirdersisactually101ft. overall. A
sketchof oneof thesebridgesis givenin Fig. 1. The
singletrackportionof the line is nowballastedwith
gravel,but will be ballastedthis spring with burnt
clay; therestof thelineis ballastedwithbrokenstone.

ThroughSt.LouisCounty,that is,southof the cross
ingoftheMissouriRiver,therewasagooddealof heavy

with the ard systemsandtracks
oftheC. E. I., the Wabash,the
L., N. A. & C..and theChicago
& Erie companies,the width of
thesamebeingfrom100to800ft.
in an east and west direction.
If thehazardouscharacterof any
crossingat gradeis directlypro
portionalto thenumberof tracks
crossedand to the numberand
frequencyof trains, then the
manvhighwaycrossingsat grade
on this extensiverailroadsystem,
betweenTwent'ethandFiftyfifth
streetsmustbeclassifiedasamong
themostdangerousin thecity.”

In a tabularstatementheshows
the numberof- tracks of these
two companiescrossingthe var
ious streetsbetweenTwenty-first
and Fifty-fifth streets,this num
ber varies from 6 to 101,none
of the streets betweenForty
eighth and Fifty-fourth hav
ing less than 48 tracks crossing
them. I

Continuinghis reportsays:“It ismanifestthattheremovalof t ecrossingsatgradewithinsuchlimitswillrequireconcurrentactionon the partof thePennsyl
vaniaCompanyandtheChicago& “’esternIndianapeople.It will be joint work and it shouldbe commencedat an earlyday. The PennsylvaniaCompany
standreadytogoaheadwiththeir artof theworkimmediately,and the havebeenreadyto doso formore
thapayearpast. regretto saythat it is theWesternIndianaCoin anythat isholdingback. It isadmittedthat thepecuiarcharacterof theirpositionmakesthequestiononeof gravemomenttothem,bothfinancially
and‘otherwise,butI doubtif theobstaclesin theirwaareinsurmountable,andbelievethe problempresented
fortheir considerationcapableof successfulsolution.. . The tracksshouldbeelevatedtothemaximumpracticablelimit, which, in my jud rent,will bebetween10and 11ft. throughout.excusiveof the terminalapproachesandyardconnections. .”

l'he St. Louis Extensionof the $1. Louis, Keokuk&
NorthwesternRailroad.

In theRailroadGazeerof Dec.15,1893,appearedan
accountof theworkthatwasin progressfor thepurpose
ofprovidinganentranceintoSt.Louisfor thelinesofthe
Burlingtonwestof the MississippiRiver,and for the
Missouri,Kansas& Texas,andfor providingterminals
in the city. This work was at that timein progress
underMr. GeorgeS.MorisonasChiefEngineerand Mr.
B. L. Crosbyas ResidentEngineer. In the January
numberof theJournal of theAssociationof Engineer
ing Societiesappearsa paperunderthe title that we
haveplacedat the headof this article,which is the
addressof Mr. Crosbyas retiring Presidentof theEu
gineers‘ClubofSt.Louis. We give belowsomeof the

;pointsof Mr. Crosby’spaper,not,however,attempting
togive the detailsat greatlength. Amap of theline
anditsconnectionsappearedwiththeRailroad Gazelle
articleof Dec.15,1893,andisgivenin thearticle in the
Journal. -

Thetotallengthof thislineof railroadis42miles. It
islocatedwithmaximumgradesof26.4ft. tothemile,and
maximumcurvesof 3deg. Thefull trainshauledover

_ -' j“? J. - ,_ ' »r_ >, _:_-.=,,s‘,-_J~ ,”
Fig. 1.--CantileverPlate'GirderBridge.

work,thedeepestcutsbeing50ft. Thegroundherewas
verymuchbrokenby pot holes,with no valleysthat
could be followed. With two exceptionsall of the
countyroadsarecarriedoveror underthetracks. The
culverts,withtwoexceptions,arecast-ironpipesfrom24
to48in. in diameter.Of the two exceptionsoneisa
10-ft.,brick,barrelculvertwithfoundationandsupport
ing sidewallsof concrete.The other,the Goldwater
arch,is novelandan engravingof it is givenin Fig.2.
Thebedof thestreamat thecrossingis on solid lime
stonerockandon thenorthsideis an abruptbluli of
limestone,risingabout25ft.abovethebedof thecreek.
It wasdecidedtoputin anarchhereandcarrythe road
overonasolidbank. Thebluffwascutawayenoughto
carrythecreekthroughat rightanglestothelineof the
roadandan archof 20ft. radiuswas constructed,one
sidespringingfromtherockatthebottomof thecreek
andtheotherfromaroughskew-backcut in the rock
about16ft. abovethe true springinglineof the arch.
Thearchis90ft. in length,builtofhardburntbrick,laid
inPortlandcement,and86in. thick. Thehaunchwalls
areof Louisvillecementconcrete.The headwalls at
eachendarebrick,withstonecopings.

Yards in St Louis.-—Themainfreightyards,which
beginabouttwomilessouthof thecity limits,arepar
ticularlyinteresting. This work was especiallymen
tionedin ourformerarticle. About 500acresof landis
ownedherebythecompanyandat present20milesof
trackhasbeenlaidin theyard,whichcanbe usedasa
gravityor poling yard. Hereare a roundhouse,coal
chute,freight house,oil houseand warehouse.The
roundhouseisbuilt for40stalls,but only 30havebeen
builtnow. Thereisasteelturn~table66ft. long.

Acrossthe northernhalf of the yard runs Harlem
Creek,whichwasverydeviousin its course,and over
whichall thetracksof theyardhadtobecarried.It was
decidedtochangethechannelandrunthecreekstraight
totheriver. Boringsshowedthat rock for foundation
couldbegotatfrom20to24ft. andabovelowwaterin
theMississippi.It wasdecidedtobuild an archedcul

vert to carrythecreek. This

i Fig. 2.—ColdwaterArch.

culvertor sewer.Mr. Crosby
thinks, is largerin areathan
anyin thecountry. The bench
walls are 30ft. apartandare
of limestoneand cementma
sonrybackedwith cementcon.
crete. The spandrilsare of
concrete. The bench walls
vary in height from 6 to 11
ft. The face stonesaverage
2% ft. deepfrom the face,
withheaderseverythird stone_
notlessthan3%ft. deep.The
top courseis cut in the form
of a skew-backto take the
arch. Thesebenchwallswere
built by the companyfrom
the MississippiRiver to the
westernlimitsof theproperty.
1,560ft.,andhavebeencontinued
by the city to connectwith

itheoldlinescanbebroughtthroughtoSt.Louiswithout thewaterworksarchovertheHarlemCreek. Thearch
r

brokenupintotwotrainsbeforeenteringSt.Louis. The
ifirst21milesof thenewline,afteritsdeparturefromthe
.oldline,is singletrick; therest of it, intoSt.Louis, is
idoubletrack. Two smallstreamsarecrossedbybridges

l
which havea.novelfeature. Thesefire emhan80-ft.

.doubling.whereaswhiletheentrancewasbythewayof isof h1rd~burntbrickhid in Portlandcement.
ithe “’abashthetrainshauledto St. Peter‘shadto be!

It con
sistsofsevenrings,witha totalthicknessof32in. It is
segmental,has16ft. radiusand11.43ft. rise. Thearch
wasturnedonlywithinthelimitsof theyardnowbuilt,
that is,607ft.; but thebenchwalls are completethe
wholelengthand the arch maybe continuedwhen
needed.Thisculvcitcontains6,000cu.yds.of concrete,
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