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stability o
f partswhichentirelyprevent,or a
t

leastmin
imize,independentmovements.Theroadbed is drained

to increasethestabilityof the tie embedmentandpre
ventsthechurningmovements o

f

theties in their beds.
Ballast is used to facilitatesuchdrainageandprovide a

morestablesupportfor thetie. -
Thefailure to provideaccurategage,correctline or

truesurfacemustresult in transversemovementsand
impacts,whichwill still furtherderangethe condition
anddistort the materialsin the track. It is not the
weight o

f

thetrain which primarily injuresthetrack,
butthedamage is doneby heavyweightsmovingat
highspeedsstrikingirregularitiesandmakingthetrack
worseandworse. Theadvantage o

f heavyrails is not
somuchtosecureadditionalwear andlife, but that in

affording a stifferbeamthere is lessflexure o
f

therail,
theconditions o

f

theline, surfaceandgageare better
preservedandmuchlabor is saved.

Therestrictionof independentmovements, so far as
laborwill accomplishthisresult,shouldbetheconstant
aim o

f

track men. Thehook-headspike in common
use, so far asholdingtherail securelydown to the tie

is concerned,is a veryimperfectfasteningand there is

alwaysmoreor lessverticalplayof therail betweenthe
spikesandthetie,causingtherails to cutdownintothe
tie. It is at thispointthattieplatesare introduced to

preventthewear o
f

thetieand to a certainextentre
strictthemovementsof therail.

It is a mistake to applytheword“elastic” to track, a
s

onlysuchmaterialsareselectedas are not elasticand
theobject is to absorbandnot amplify original move
ments. The importantpoint in trackconstructionand
maintenanceis to reduceall independentmovementsto

a minimum. It is necessary to work to exact gage, to

perfectlevelandtrue line,with correctspiking,thor
oughtamping,gooddrainageandotherdetailsessential

to theirpreservation,andtherefinements o
f

track will
surelyfollowsuchefforts.

Mr. Reece'sdiscussion o
f

theengineeringside o
f

the
tieplate is interestingandvaluable,but o

f

thatweshall
make no abstracthere. The readerswho wants it

shouldaddressthe Q & C Company.
Mr. Wallace, Mr. Harahanandotherstookpart in

thediscussion,whichwas a novelandinstructivefeature
ofaninspectiontrip.

Track Elevation in Chicago.

Quite the largestwork so far undertaken in track
elevationabout Chicagohas beenthe raising o

f
the

joint tracks o
f

the Lake Shore & Michigan South
ern and the Chicago,Rock Island & Pacific Rail
ways. Through the courtesy o

f

Mr. L. H
. Clark,En

gineer o
f

track elevationfor both of theabove-men
tionedroads,weareenabled to describethis work,and
givesome o

f

theimportantdetails o
f

construction.This
we d

o
in continuation o
f

severalarticleswhichappeared
on thissubject in theRailroadGazette, in 1894,themost
important o

f

which was a description o
f

theArcher
avenuesubway,whichwas

In 1894,the work was begunand the tracks were
elevatedas far southas Twenty-thirdstreet,which in
cludedthebuilding o

f

threesubways. In 1895,thework
wascontinuedasfarasThirty-eighthstreet, 1

2 subways
beingbuilt. Duringthe presentyear the tracksfrom
Forty-seventh to Fifty-ninth streetwereraised to theº andsevensubwaysbuilt. This leavesa small
sectſonunfinishedbetweenThirty-eighthand Forty
seventhstreets,as noagreementhasbeenreachedbe
tweenthe city and the Union Stock Yards Railway
which crossestheworkat Fortiethstreet. Therealso

Width of- Depres-Eleva
Numberº,º sionof tionof

Nameofstreet. o walls subway.tracks.
tracks. -

Fr. Ft. Ft. Ft.
*Archeravenue. 5 S0 12 4 9

*22dstreet...... 4 66 13.5 5 9.5
23dstreet........ 5 66 12 4.4 8.6
24thstreet...... 5 66 12 4.6 8.4
25thstreet. . 5 66 12 4.3 8.7
*26thstreet..... 4 66 13.5 5.8 8.9
27thstreet..... 4 60 12 3.7 9.3
29thstreet...... 4 66 12 2.7 10.3
30thstreet...... 4 66 12 1.5 11.8
*31ststreet...... 4 66 13.5 2.6 12.0
32dstreet....... 4 66 12 2.4 10.8
33dstreet........ 4 66 12 2.6 10 7

*35thstreet.... . . 4 66 13.5 3.0 11.5
37thstreet...... 4 66 12.0 2.5 10.7
38thstreet...... 4 66 12.0 2.4 9.8
*39thStreet.... 4 66 13.5 3.4 11 1

*Rootstreet.... 12 66 13 5 5.2 9.6
43dstreet........ 15 66 12 5.0 8.0
44thStreet...... 6 66 12 4.2 8.9
45thstreet...... 6 66 12 3.9 9.1
45thcourt...... 6 66 12 3.2 10.1
*47thstreet..... 7 66 13.5 4 3 10.3
51stStreet....... 12 66 12 3 0 10.1
53dstreet...... 6 66 12 2.9 10.2
55thstreet(Gar
field B ou le -

vard)........... 6 200 13.5 3.7 10.9
57thstreet...... 6 66 12 1.1 12.0
58thstreet...... 6 66 12 1.3 11.8
*59thstreet..... 6 66 12 3.2 10.0
60thstreet..... 6 66 12 2.5 10.5
*61stStreet.. . . . . 6 66 13 5 4.9 9.7
**63dstreet..... 6 60 13.5 4.5 10.1
*Statestreet.... - 60 13.5 5.3 9 3

*Went w orth

a venue and
65thStreet...... 3 63 13.5

66thStreet...... 3 66 12
67thstreet...... 3 66 12
NormalParkWay. . . . . . . . . . . . 3 73 12
*69thstreet...... 3 66 13.5

*Electriclinecrosseshere.
+Northapproach–C.,R. I. & P

.

andP., F. W. & C
.

Southapproach—L.S
.

& M. S
.

remainsabouthalf a mile o
f joint tracksbetweenFifty

ninthand Sixty-firststreets,and shortsectionsbeyond
Sixty-firststreet,whichwill b

e

carriedonindependently.
It is theplan to completeall thework in 1897and'98.

As will beseenfromFig, 1
,

thenewgrade is reached a
t

Archeravenue,from which pointsouththenewtrack

is practicallylevel,the maximumgradebeing0.3per
cent.for a distance o

f

about400feet. At all otherpoints.
the gradesrangefrom 0.3per cent. to a true level
/3'0" /4'0"—x—13'0"—x—/3'0"—

givenon page718, in the
issue o

f

Oct. 1
9

of thatyear.
An ordinancepassedthe

ChicagoCityCouncil,July 9
,

1894,providingfor theeleva
tion o

f

thesetracks, the
work to be donejointly by
thetwo roads,startingat a

pointon the southside o
f

the right o
f way o
f

theSt.
CharlesAir Line,nearSixteenthstreet,and extending
south to a pointbeyondSixty-firststreet,wherethe
roadsdiverge. From the point o

f divergencetheLake
Shore & MichiganSouthernmustcontinuetheelevation

o
f

its tracksbeyondthe crossing o
f

Statestreet;while
theChicago,RockIsland & Pacificmustextenditswork,
meetingtheoldgrade a

t Seventy-secondstreet. South

o
f Sixty-firststreeteachroad is obliged to conductthe

work o
f elevatingtracksindependently.Theordinance

furtherprovidesfor theconstruction o
f subways a
t

the
variousintersectingstreets.

By theterms o
f

theordinance,all expensemust be
bornebytherailroadcompaniesexceptclaimsfor dam
agescausedbychangingthegrade o

f

streetsor alleys,
whichare to bepaidbythecity. In the case o

f

non
performance o

f

theterms o
f

theordinance,the railroad
companiesarerequired to pay the city $50,000,and a

payment o
f $100,000is alsorequired a
s

a contribution to

thecitytowardliabiiltiesfor land or businessdamages
whichmaybeincurredbyreason o

f

thework. Thepay
ment o

f

thisamount releasesthe railroad companies
fromall claimsfor damages,exceptingfrom negligence
onthepartof thecompanies’employees.The timeset
for thecompletion o

f

thework is Aug. 1
,

1899.In re
turnfor thechangesmadebythe railroad companies,
thecityreleasesthem from all regulationsgoverning
speed a

t crossingsassoonastrainsare run on the ele
vatedtracks.

Fig. 1 is a profileand plan o
f

the tracksbetweenthe
crossing o

f

theSt. CharlesAir Line,at Sixteenthstreet
andSixty-thirdstreet. Theplanshownprovidesfor the
raising o

f

six milesof roadbed,carryingin mostcases
four o

r

six tracks,while a
t Forty-third and Fifty-first

streets,yards 1
5

and 1
2

trackswideareraised.
Nothing has beendonenorth o

f

theSt. CharlesAir
Line crossing,astheplansfor raisingthetracks a

t

Six
teenthstreethavenot yet beendefinitelysettled,the
tworoads in questionbeingherecrossedbytheChicago

& WesternIndiana,and the Atchison,Topeka & Santa
Fe, aswell a

s bytheSt. CharlesAir Line.

% Ż

Fig.3.-Section o
f Bridge a
t

GarfieldBoulevard.

Exceptingthroughtheyardsshown,the right-of-way is

uniformly100ft., so that wheresix tracksoccur,retain.
ing wallsarenecessary,andwalls havealsobeenbuilt
at a numberof pointswherefourtrackswereraised.

The tableshowsthe variousintersectingstreets a
t

whichsubwaysare built, thenumber o
f

trackscarried
over eachsubway,width o

f subwaysbetweenwalls,
clearance o

r headroom,depression o
f subwaysandele

vation o
f

tracks. It will be seenthat to carryout the
wholeplanwill requirethe construction o

f
3

7 subways

to complywith the terms o
f

the ordinance,andat 1
4

o
f

thesesubwayselectricstreet-railwaylinescross.
Thenewroadbed is made o

f

whitesand to withineight
in. o

f

the surface,coarsegravelbeingusedfor the re
mainingdistance.The railroad companiesbuild the
embankmentsandthe masonryworkonthe abutments

o
f

the bridges. Limestone is usedfor abutmentsand
retainingwalls. The ironbridgesarefurnishedbythe
AmericanBridgeCompany,whichalso doesthe work

o
f erectingand thefieldriveting. The retainingwalls

arebuilt,andthepaving a
t

thesubways is done,bycon
tract,byKimbell,Cobb & Co., o

f Chicago. -
Thetracksarebroughtupgraduallyoneither side o

f

a streetcrossing.Two tracks a
t

leastareleft openfor
traffic,theothersbeingblockedandthemasonryfounda
tionsput in and abutmentsbuilt. Timberfalse work

is erecteduponwhichthegirdersare unloaded.These
arethenlinedupcarefullyandthefloorbeamsput in a

t

fourpoints to holdthegirders in place,afterwhich the
completefloor is put in, therivetingdoneand railslaid.
By thetimethetracksarelaid on the bridgethe em
bankmentsoneachsidehavebeenbroughtupandtrains
arethenrun overtheelevatedtrack,whilethe remain
ing tracksarebroughtup to grade. Whiletheworkon
thebridge is goingon,the excavation is madefor the
subway,sothatbythetimethesuperstructureis finished
thesubway is pavedandcompleted.

The subwaysare built with a clearheadroomof not
lessthan 1

2

ft. over the roadway,and 7% ft. overthe
sidewalks. The roadwaysare pavedwith a single
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courseof vitrifiedbrick,laidat rightanglestothecurb
and,restingonafoundationof hydrauliccementcon
crete9 in. deep. The pavingextends10ft. fromthe
bridgeportalson eitherside. The approachestothe
subwaysaregradedandpavedwith whatevermaterial
is usedontheparticularstreet. In the subways,stone
curbsare placedand Portland cementsidewalkslaid.
Oneor morecatchbasinsareplacedat thelowestpoints
in thesubways,toprovidefordrainage,whichdischarge
intothecitysewers.Waterpipes,electricconduitsand
sewers,whichonaccountof the depressionat thesub
wayarebroughttoonearthesurface,arecarriedbackof

Thethe abutmentsand through the embankment.

-~

approximatelyequalsections,the splicesbeingcovered
with7-in.x 3g-in.platesoneachside.

Thetopchordsof thegirdersaremadeupof two6-in.
x 6-in. x 33-in.angles,and five 16-in.x 36-in.cover
plates,the anglesbeingsplicedat the tangentpoints
of thecurvesat eachendand coveredwith 5%-in.x
%-in.plates. Thefirstcoverplatestarts at the endof
eachgirderuponthelowerchord,leadsup,formingthe
endposts,isbentaroundateachendand is splicedbe
low thesecondcoverplate,adistanceof28ft.eachsideof
thecenterof thegirder. Thesecondcoverplateis58ft.
6in. long,coveringthe spliceof thefirstplate15in. at
eachend: the third coverplateis 49%ft. long, the

2^ Ø --~~~~Zºr- -

Fig.2–Elevationof theBridgeat GarfieldBoulevard–TrackElevation

abutmentsrest on concretefoundationsvarying in
depthfrom3to6ft.,dependingupon the materialen
countered,theconcretebeingbroughttowithin6in. of
thesurface;uponthis foundationthestoneis laid. The
abutmentsarebuilt of hardlimestonecuttodimensions
at the quarry; the abutments,back wall andcoping
arerock-faced,whilethebridgeseatsaredressed.

Fig. 2showstheelevationof thesubwayat Fifty-fifth
street(GarfieldBoulevard).Thisdiffersfrom theother
subwaysin that it is a three-spanbridge,with orna
mentedironwork. The other subwaybridgesarenot
ornamentedandin themajorityof casesaresinglespan.
In this instancethereare two driveways,oneateither
side.

-

Fig. 4showsportionsof theironworkfora66-ft.clear
spanbridge. Where six tracksare carried,the two
middletracksare14ft. centertocenter,all othertracks
beingspaced13ft. centertocenter. Wherethedistance
betweenthefacesof abutmentsis66ft. nointermediate
columnsupportsareused,andthegirdersmeasure70ft.
fromendtoend.

Thebridgesareall of theplate-girdertypewith solid
floorsmadeof 5912-in.I-beams,weighing32lbs.perlin
eal foot, spaced13.1%in. centertocenterand covered
withacontinuoussheetof º-in. steelplate. The plate
girdersare sospacedthat theyare eachin thecenter
betweenadjoiningtracks. All girdersareof thesame
sectionalareaanddetail,sothat at anytimeadditional
tracksmaybeprovidedand addedtothe bridgeswith
out re-inforcementorchangein theexistingwork. The
girdersareall fivefeetdeepoverthechordangles,with
roundedcornersat the ends,the radiusof thecurve,

C, O O***O O
O O O / O
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a/r/re'sinºrdersſobe%ar.
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so'.2"aza

fourth 41 ft. andthefifth30% ft
.

Thebottomchord is

madeup o
f

two6-in. x 6-in. x 96-in.chordangles, o
f

one
21-in. x 9

6

in. coverplate 7
0

ft
. long,and o
f

fourcover
plates 1

6

in. x 9
6

in...:the first plate is 56% ft
. long,the

second49%ft., thethird 4
1

ft. andthe fifth30% ft
.

All
rivets in thegirdersare36-in.,andoverthebedplates a

t

eachendtheyare countersunk anddrivenflush. All
rivets in theattachmentsbetweenthe floor beamsand
thelargerplatesare 34-in.,andwherethe floorbeams
areconnected to the girders96-in.rivetsareused. The
70ft. girdersareconstructedsoas to have a camberof

% in. in thecenter.
Thefloorsystemused o

n
thesebridges is entirelynew,

and is the design o
f

Mr. Clark. No stringersareused
and the whole forms a waterprooffloor,which,while
stiff, is still sufficientlyelastic. All partsacttogether
under a load instead o

f

the variousmembersacting
separately,as in theoldconstruction.

Theweight o
f

a four-track,70-ft.girder bridgewith
thedesign o

f

floorshown in Fig. 3
,

is 200tons,and o
f

a

six-trackbridge o
f

thesamelength,300tons.
Thefloorbeamsarecut to a levelwith a coldsaw,and

are riveted in the shop to 9-in. x 4-in. hangerplates

b
y

means o
f

two 3%-in. x 3%-in. x *g-in. angles using
four 94-in.rivets each. The hangerplatesareriveted,

in the field, to the webs o
f

thegirderswith five36-in.
rivets eachand to the21-in.coverplates o

f

thebottom
chordwith three34-in,rivetseach,throughthe 9-in. x

%-in.bentplates.The º-in,floorcoverplatesaredressed

to leave a seamnotmorethan % in open,and are con
nected o

n

theirunderside b
y

5-in. b
y

36-in,battenplates
riveted to theflanges o

f

thefloorbeams;thecoverplates

Q.-.9

O “º
O. O

O

O O

72-ºxº O
O O

zo'o'ownfo ena.o
f

ºrder-—

ra.
Bewanate2/72/73*"

entprovisionfor theprompttransferof the

- -
At theshopsthebridgesare givenonecoat o

f

refined
rawlinseedoil,andaftererectiontheironwork is cleaned
andgiventwoheavycoats o

f bridgepaint.All themate
rial ºsed in thebridges is open-hearthsteel.

Railroad Terminal Stations."

BYMIR.E.K.TURNER.
Terminalstationsare o

f

twogeneralclasses,thosefor
the accommodation o

f passengertrafficandthosefor
freight. Thesubject is so extensive,that, in thepresent
paper,thewriterwill confinehimself to theconsidera
tionof thoseof thefirstclass. . . With theincrease

in Chicago.

in populationand changes in its distribution in and
aroundthecities,andwiththegrowth of trafficonthe
railroads,hascomethe imperativeneed o

f

betterter
minals,andwithinthelastfewyearsmany o

f

the most
importantrailroadshaverearranged o

r

relocatedtheir
terminalpassengerstations.

Thepassengermovement,so far as it concernster.
minalstations, is composedo

f

threeclasses:Through o
r

longdistance,suburbanor shortdistance,and excur
sionsor irregular travel The conditionsgovern
ingthe movements o

f

the threeclasses o
f passengers

noted,with theirbaggageandappurtenances,are very
different,andtheaccommodations,which it is necessary

to providefor them,varywidely.
helongdistancepassengershave a large amount o

f

baggage,some o
f

whichcanbetakendirectly to or from
thetrain,but a largeproportionrequiresprovisionfor
storage,andall requiresprovisionfor handlingwhileat
thestation,for thereceptionanddelivery o

f

thebaggage
androomfor storageof checksandfor theclericalwork
necessaryfortheproperrecordingandaccounting.Pas
sengers o

f

thisclassusuallyvisitthecity a
t long inter

vals,anduponarrivalmustgo to their destinationby
someconveyance,eithercarriageor streetcar, so that
thelocation o

f

thestation is o
f

lessimportance to them
than to those o

f

theSecondclass. Its arrangement a
s

to

comfort o
f waiting-roomsand convenience o
f baggage

rooms is ofgreaterimportance.Manypassengerso
f

this
classwishtotakethecarsof somerailroadotherthan
those o

f

theroaduponwhichtheyarrive. If thetrains
of bothrailroadsare in thesamestation,with conveni

passengers
andtheirbaggagefromone to the other.their comfort
andconvenienceareservedin thebestmanner.Thisre
sult is reached in many o

f

the “union stations”which
havebecomecommonwithinthelastfewyears.

Thesecondclassnotedabove,containingthe greatest
proportionofpassengersusingtheterminalstation,in
cludingall passengerswhoseworkcallsthem to thecity
daily,coveringthelargenumberwhoseplace o

f

busi
ness is in thecity and residence is outside,havevery

º Fººw >º§§º ºSºº-5

D g
º

ºrate3ozºtomy.16,wa"amazeat toº D neº-sa"ºuteºº 15"oversºliceºf ºstratea
t

| eachend.D 16**/e-plateendtoend,
#IC spice28-fºomcentereachº D *}.º 63.67%fromendto end.O spiceda

s

shown.
º º§|Oº Nº§|ONº

§|Oºº º§|ONºº

{|Oºº-

3:34.3/a".A § O
a/efiner- t Ozºº º -60%pººl t sa"cusseralate.

§|O -

§º

|NO

r*/garate

6.7"/~a"rºomcºcŽ roorºearns3-7.32aºsºs"- – sa"o'caar

ºwoc.s.r.ºr

-
7heºncefromcentero

f

ºvertº centero
f

"ººzeyºer...

a 74-,ºr 2//othergirdersexceeºheamºe**** *stanceis 66

º26, rº &:º
Zºº<|:

…

à

ºvºvººvºvº --º- ºr -º- vºvº wº- -º-º-º-º-º:- CTU v v.3'-tº-"sentplate.Bºmarcherºeſ:</a"Plate70'long.- re-wa"anare56-a-ºranº.te:*%-ºate43/2"lery
16%ºf 41.º:16%ºw"/"late30/2tºng.

Fig.4.—PartialElevationandSection o
f

66-Ft.ClearSpanBridge—TrackElevation in Chicago,

30% in , beingcentralover the endfloor beams.The
girders rest on 21-in. x 21-in. x 35%in, wall plates
madeup o

f
3

4

in. topand bottomplateswith fillersbe
tween,thetopplatebeingplanedtrue; theseplates, in

turn restonthe abutmentsandarecarefullybedded in

cement.Thewhole is bolted to the masonrywith 134
in. anchorbolts,split anddrivenover steelwedgesand
cast in the bolt holds in the stonewith Portland
cement.The anchorboltsfit the holesin the wall
plates closely,but the holes in the girdersare two
inches in diameter to provideforexpansion,bothtrans
versely a

s

well a
s longitudinally.All girdershave36-in.

webplates re-inforced a
t

thetopchordbytwo12-in. x

%-in.sideplatesand a
t

thebottomchordbytwo 17-in.

× 36-in.sideplates,all sideplatesbeingcontinuousfrom
end to endwithout splice. Thewebplatesare in three

are also connected to the web plate o
f

thegirdersby
means o

f

6-in. x 4-in.x}g-in.flangeangles. The seams,
wherethe floor platesare joined, are filled withhot
asphaltumbeforepainting. -

Therails,whichweigh 8
0

lbs.peryard,are placed o
n

%-in.rail plates,oneoverthecenter o
f

eachfloorbeam.
Theplatesare16%in. long, alternating 1

0

in. and 6 in.

in width ; the 10-in.plates are bolted with four
1-in.boltspassingthroughthe cover-railplate,and a

cast-steelrail clip, which fits closely to the foot o
f

the rail. The 6-in rail platesare merely bearing
platesandare without bolts. On the outsideof the
rail andrestinguponthesamerail platesare6-in. x 4-in.

x 33-in.angleironguardrails,whicharerivetedthrough
therail andfloorplate to theflanges o

f

thefloorbeams,
withfour 36-in.rivets a

t

eachintersection.

differentrequirements.Theydo not needsuch pre
visionfor baggage o

r waiting-rooms.They reachthe
stationjust beforethetime o

f departure o
f

their trains
andhurryfromtheirtrainsimmediatelyonarrival. In
sidethestation,convenientwaysfor the quick ingress
andegressaretheprimaryrequirements,with a good
system o

f running and despatchingtrains, and con;
spicuousandplainindicatorsshowingdestinationand
startingtime o

f

trains. -
Tothisclassthelocation o

f

thestation is o
f

thegreat
est importance.For them,on generalprinciples,the
stationshouldbeasnearthebusinesscenteraspossible.
If thisclassof business is to be attractedto therail
road,the facilitiesofferedand cost o

f transportation
must b

e
a
s

favorable a
s

those o
f competinglines. The

majority o
f

thisclassare peoplewithsmallincomes, to

whom the addition o
f

a street-carfare daily to the
steam-carfare, is a serious, if notimpossible,expense,

* Extractsfrom a paperreadbeforetheNewEnglandAsso
ciationofRailroadSuperintendentsOct.12.


