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pertknowledgeof finelumber. Hedeclinedtheoffer,
butagreedto takethelog,cut it intoveneeringand
pay what it provedto be worth. It provedto be
worth$7,000,andthissumwaspaidfor it

. Any one
whocandeterminethecausesandidentifythesevari
ants in standingtimberhas a certainty o

f profitable
and enjoyableemployment.—EDITOR.]

The BridgeportImprovemento
n

the NewYork, New
Haven & Hartford.

The Bridgeportviaduct,now in courseof construction
for thenewhigh-levelline o

f

theNewYork,NewHaven

& HartfordRailroad,eliminatingsome25 grade-cross
ings,betteringthealignmentandgrades o

f
theroadand

includinga largenewstation, is a notableexample o
f

goodengineeringdesign,carriedoutundersomewhatdif
ficultconditions,withthoroughattention to detailandby
theuse o

f

sufficientmeans to accomplishthedesiredend,
eventhoughthenecessarycostrun into themillions.
Thereare,however,no frills; simplygoodconstruction,
using,withtrueeconomy,thebestmaterialsandwork
manshipfor thepurpose,asbefitsthepermanentnature
of thework.

The city o
f Bridgeport,with its 70,000inhabitants,

is oneof thebusiestConnecticuthivesof industry,its
businesscenterlyingalongtheestuaryknownasPequon
nockRiver,nearlyparallel to which,runningnorthand
south, is theprincipalbusinessstreet o

f

thetown-Main
street.TheNewYork,NewHaven & HartfordRailroad
approachesBridgeportfromthewestby a tangentrun
ningnearlydueeast. Just beforereachingtheriver

it turnsabruptly a
t

theMainstreetcrossingby a sharp

ontheeastside o
f

theriver, it hasbeenfoundpracticable

to shift overthepresenttracksfar enough to entirely
cleartheline o

f

thenewstructures.Thesetemporary
changesarenowfinished.(theimprovementwasbegun
two yearsagoandthe westernportion,fromthe ex
tremeleftof thesketch,Fig. 1

,
to Mainstreet,wasfin

ishedoneyearago,asdescribedin theRailroadGazette
of March 1

,

1901);but a yearmustelapsebeforethe
newlineeast o

f

Mainstreetcanbeopenedandthepresent
tracksandstationremoved,so as to afforda clearsitefor
theproposednewstation,whichwill belocatedjustnorth
and a little to theeast o

f

thepresentbuilding,occupyinga

space o
f

about120 x 180ft., o
r

halfan acre. An open
squarewill beleftwheretheoldstationnowstands,thus
wideningWaterstreeteastof Fairfieldavenue.The
newstationwill facesouthon thesquare,fromwhich

a broadflight o
f stepswill lead to thesecondfloorof the

stationat thenewtracklevel. The northfrontof the
proposedstationwill beapproachedby a drivewayon

thestreet,graduallyrising(supportedbyan outsidere
tainingwall) to thehighgradeandthenextendingas a

fifth track to theEastfreightyard. This sidingwill

, serveseverallargemanufacturingconcernssituated in the
vicinity o

f

its startingpoint. At thestation a track
oneachsideof thefourmaintrackswill extendeastward

to theriver,whereeachwill switchintoitsnearestmain
linetrack. Theseextratrackswill b

e

usedbytheNau
gatuckDivision,the trainstherefromarrivingon the
westtrack(nearest to thestation)andleavingfromthe
easttrack,access to whichwill b

e

hadby passageways
carriedunderthe main-lineplatforms.The Berkshire
Division,singletrack,which is also to bebrought in over

a pier-supportedviaduct,will connectwith the west
Naugatuck(receiving)trackjust south o

f

thestation,
andwill thencontinue a

s
a “ramptrack”by a descend

inggrade to anobliqueundercrossing(18ft. clearance),
thereunitingwithtracksleadingthrough it (undermain
line) fromthepresentfreighthouse o

n
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Fig. 1.-Bridgeport,Connecticut;Sketch o

f

the Line o
f

the NewYork,NewHaven & HartfordRailroad.

eurve o
f nearly90deg.of arcup thewestbankof the

river,betweenit andWaterstreet to thestation;thence
by a 4-deg.curvethelinecrossestheriverover a prim
itive type o

f swingdrawbridgeand strikesanother
tangent,alsorunningaboutdueeast,with EastWash
ingtonavenuecontiguousto it on thenorthandCres
centavenueon thesouth. The offsetbetweenthe two
paralleltangentsis aboutonemile. The BerkshireDi
vision(formerlytheHousatonicRailroad),alsoon the
westbankof thePequonnockRiver,comes in abovethe
presentstation,whereits tracksaredead-ended.Around
the “railroadcenter”thus,doubtless,inheritedfrom
earlierindependentroadsthebusinesscenterof thecity

about a 3 o
r

4 percent.grade to a spaciousplateau
or concourse,wherecarriagescanturnandstand. The
finaldetails o

f

thestationbuildingarenotyetfullyma
tured,but its costwill benotfar from$175,000.The
structurewill be o

f

brickandstone,with a towerand
otherarchitecturalfeatures- and will present a very
handsomeandimposingappearance;it will beprovided
witheveryconveniencefor passengers,includingsubway
crossingsto reachthedifferenttrackplatforms.

Returning to the viaductimprovement,thewestern
finishedportionwasdescribedin theRailroadGazette,
asjustmentioned.Onthemap,Fig. 1

,

thestreetswhich
werebridgedon this part o

f

thelineare indicatedby

west o
f

mainline, to theold freightyardon theeast.
Beforethe Berkshiretrack extensionleavesthe high
grade to crossundertheline a “laddertrack”withslip
switchesruns from it acrossthe four-tracksystem,
clearingthesameat Sta. 121,andthencedescendingto

thefreightyardtracks,whichcanthusbereachedfrom
anytrackontheviaduct.

It maybenotedthattheviaductgradesasestablished
arefavorable,theheaviest,goingeast,being,respectively,
– 0.547,+0.50and+0.46;thefinalrun-off,ateastendof
theline, is -0.31. Theprofilealsoshowstheintroduction

o
f

verticalcurveswhereverthedifferencebetweengrades
exceeds0.3percent.Theapproachfromthewest to the
stationwillbeby a 2 deg.30min.curve(totheright),fol
lowedby a 500-ft.tangentacrossPequonnockRiver,and
thenby a 3 deg.curve(totheright) to Crescentavenue
tangent.Thefourmaintracksareequallyspaced,12ft.on
centers,except a

t

theriver,wherethetwogroups o
f

tracks
areseparatedto get18 ft. betweencenters o

f

thetwo
middletracksat thedraw,whichwill bespannedby a

Scherzerrolling-lift,single-leaveddrawbridge,built in

twohalves,onefor eachgroupof twotracks.
Contractsfor theworknow in handdividethesame

intothreesections,as follows:The first section,from
Mainstreet to theriver(Sta.100 to 142),let to Dwight

& Daly; thesecondsection,includingriverworkandas
far asNobleavenueontheeastside(Sta.142 to 152),
awarded to J. J. O’Brien & Co.,andthethirdsection,
fromNobleavenue to Centralavenue(Sta.152 to 204),

to John C. Sheehan& Co. Thesecontractsdonot in
cludesteelstructure, o

f

whichonly thedrawbridgeis

nowundercontract,awarded to the PennsylvaniaSteel
Co. All thework is performedunderthegeneralspeci
ficationsof therailroadcompany,withsuchlocalmodi
ficationsasarenecessary,and is in chargeof Mr. R. M.
Berrian,AssistantEngineer o

f Construction,to whom
manyfeatures o

f

thedesignaredue,underapprovalof
C. M. Ingersoll,Jr., ChiefEngineer.

The embankmentretainingwalls, o
f

third-classma
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radicallychangetheexistingmainlinelocation,although
theconnectingcurves o

f

theoffsetaremateriallylight
enedand amplespace is savedfor theproposednew
stationbymakingthenewlinecrosstheriversome250
ft. southeasto

f

thepresentbridge. A badreversedkink

in thepresentmainline,half a milesouthof thesta
tionwill alsobestraightenedby sacrificinga part o

f

thefreightyard,which is to beextended,while a new
yard o

f
1

5

tracks(openedMarch30) hasbeenprovided
ontheeastside o

f

thecitybetweenCentralandBishop
aVenues. -

In order to providefor handlingthetraffic a
t points

wherethe new constructionstrikesthe existingline,
thepresentdoubletrack,startingfromtheMainstreet
curve, is thrownover to thewestward,carriedpart

o
f

thewayon a temporaryembankment,supportedby a

substantialgrillage o
f

old tiesandthen(alongWater
street)by a temporarytrestleoverportionsof thenew
pier foundationsalreadybuilt. This changehav
ing been made, the remainingportions o
f

the
piers will be finished to the new high level, so

that, by opening to travel two or three o
f

the
newtracks,thetemporaryline canbe abandonedand
Waterstreettrestle, in front o

f

thepresentstation,and

portion o
f

thelinelies in themiddle o
f

a straightstreet,

a
s shown,thelongitudinalretainingwallsbeing66 ft.

apart, outside to outside,and beginningnear Main
streetcrossing,thesolidfill withretainingwalls is cou
tinued to Sta. 121(stationsare100ft. apart),where
theopenviaductbegins,consisting o

f heavysteelplate
girderscarriedonmasonrypiers,everyfourthpiercom
ing to thegirder-gradeandtheintermediatelow piers
supportingbuilt steelcolumns,spaced6 ft. on centers
andabout 9 ft. high,for thefloorsystembetweenthe
high-gradepiers.This constructionextends to theriver
(Sta. 142). Crossingtheriver (Sta. 142 to 148) all
piers,of course,arebuiltup to thehighlevelandonthe
eastside(Sta.148 to 154)theopenviaductagaincon
tinuesuntil it reachesthe solidembankment,with its
heavyretainingwalls,asbefore,crossingseveralstreets
with a minimumheadroom o

f

12ft., andendingnear
Centralavenue(Sta.204). Thustheentireviaductim
provementcovers185stations,or a distanceof 3%miles
of four-trackmain line. Additionaltracksare also
providedas follows,workingbackwardfromSta. 204:
OnCrescentavenue,eastof theriver, a

t

abouthalfway

o
f

theembankment,thehighretainingwall jogsinward
and a “ramptrack”for freightstartsfrom a levelwith

Fig. 2.—Profiles o
f

Old andNew Lines—BridgeportImprovement,NewYork, NewHaven & Hartford.

sonry,about 4 ft. thick, 3 ft. underthecoping,arelaid
with verticalfaceandthebackbattered4 in. to the
foot. Thecoping,16 x 30in.,andfaces o

f bridgeabut
mentsareof second-classmasonry,andbridgeseatsand
parapetsof first-class,finepointed.Thestoneused is a

goodqualityof granite,obtainedfromMine Hill and
Millstonequarries,Connecticut;Dummerston,Vermont,
andMonsonandLinwood,Massachusetts.Streetopen
ingsarecrossedby plategirders, o

r by deck o
r

half
throughbridges,accordingto headroomrequirements.

Thepiersfor thesteelviaductarespaced44ft. 6 in.
on centers,westof theriver (Sta. 121 to 142)and46
ft. eastof theriver (Sta.148 to 154). Theriverpiers
varyfrom55 to 59ft. on centersandon theeastside,
whereseveralstreetsare crossedobliquely,skew-piers
arebuilton sidewalkcurbline,and, in somecases,in
centerof street. All thepiersarebuilt of first-class
granitemasonryandof differentlengths,according to

thenumberof trackscarried,thelongestbeing60 ft.;
theiruniformwidth is 5 ft. 6 in.oncoping(2 ft. thick),
and 4 ft. 6 in. undercoping,for landpiers,and 6 ft. on
copingand 5 ft, undercopingfor riverpiers. Faces o

f

piershavea uniformbatter o
f

1 in. to theft. Thefoun
dationsfor piersconsist o

f sprucepiles,setabout 2 ft.
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on centersanddrivento hardbottom.The pile-heads
underlandpiershavea fillingof concretearoundthem
abovethepiles;fromthatleveltheconcretebasestarts,
witha 3 ft. footingblockand12in.offset,andthenona
batterof 4 in. to thefootto thegroundsurface,where
thegranitecoursesbegin,with12in.offset.Sheetpiling,
tonguedandgrooved(three-plyplank)is drivenaround
landpierfoundations,notwithstandingwhichmuchcostly
pumpingwasrequiredalongtheWaterstreetfront,and
a furtherdifficultywasheremetwith,themadeground
alongthis sectionhavingbeenformerlyfilledin over
mudof a veryliquidcharacter.For about1,000ft. it
was,therefore,necessaryto drivea bulkheadof sheet
piling,27 ft. deep,to retaintheearthandpreventthe
mudfromflowing,thesheetingbeingreinforcedbytwo
linesof 9 x 16in walings,bracedby inclinedpiling. As
a furtherprecaution,inclinedbracepileswerealsodriven
betweentheverticalpilessupportingthepiersalongthis
“dockfront.” As thepresentmainlinehereleavesbut
little roomfor working,onlya shortpieceat thewest
endof eachpiercouldat firstbebuilt. At thispoint,
however,thetemporarytrestleis nowreadyfor chang

-------&”-----------------

PLAN
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highenoughsunkat lowwatertothepiles(whichhave
beenpreviouslyfilled6 ft. deepabouttheirheadswith
rip rapandcoarsegravelanda diversentdownto level
sameandleavepileheadsclear),andthecaissonsare
thenfloodedsufficientlyto holdtheworkin placeuntil
additionalmasonrycanbelaid. Thecaissonfor thelarge
pier for the rolling-lift drawbridge,the pier being
59x 80ft., is a mammothaffair,and,as illustratingthe
expensivenatureof suchwork,it is estimatedthatthis
pier and its caissonwill costabout$85,000.It will
havea heavystonefacingwall,6 ft. thickall around,
the interiorto befilledin with concrete,in whichthe
iron workframingwill beimbedded;alsotherewill be
formedthereinpocketsor pits (with connecting24 in.
chain)for thebridgecounterweightsto sink intowhen
the bridgeis lifted,the wholedesignbeingverycare
fullyandthoroughlyworkedout.

The workeastof theriver,consistingchieflyof em
bankmentand retainingwalls,thesameas previously
described,callsfor nospecialremark.Generallytheor.
dinaryexcavationreachesa goodhardbottomfor the
walls,thougha fewhundredfeetof pilingmaybere
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Fig. 6.–Piers Southof thePassengerStation.

ingtomainline,sothattheremainingeasterlypartsof
thepierscanbebuilt; but theseextendso nearto the
riverthatcaissonswill berequired,thesameas for the
riverpiers,as will be presentlydescribed.The west
erlyportionsof thepierswerebuiltwitha concretebase
andin theeasterlyenda facingof graniteis inserted.
The upperpartof thiseasterlyfaceis left “toothing;"
whenthebalanceof thepier is built (afterchangeof
tracks)thesamewill becarriedup (in caisson)wholly
of stone,with thewestendalsoleft “toothing,”andon
removalof caissonsidesandsheetingtheupperpartof
thegapbetweenthe twosectionsof the pier will be
filledupby fittingin andkeyingcutgranitestones,so
gettinga goodbondandmakinga veryneatjob. Piers
8 to 22,inclusive,arethustobespliced.

Thebottomof PequonnockRiver,beneathsome15ft.
ofsoftmud,is foundtobea veryhardgravel,intowhich
pilesaredrivenas far as theywill go,andcutoff at
grade65for thedrawbridgerest-piers,andat grade69
fortheotherpiers;grade93is high-watermarkandlow
wateris at grade86. Land pierpilesarecut off at
grade82. The trackgrade(Elev.116)is 23 ft. above
meanhighwater.

Opencaissonsare usedfor the riverpiers,thebot
tomsor masonryplatformsconsisting,for thesmaller
piers,of threelayersof 12x 12in. hardpinetimber,the
firstcourselaid transversely,theseconddiagonally,and
thetop longitudinally,andfor thedrawbridgepierfour
courses,includingaseconddiagonallayer,all driftbolted
at eachintersectionwith78-in.squaredrift bolts,18in.
long.

The platformswere raftedand assembledon the
waterandtheframedsidesof thecaissonattachedby
rods hungfrom theplatesand hookingovereyebolts
in theflooringto permiteasydetachment;sufficientin
teriorcrossbracingis alsoprovided.Theoutersheathing
of 3 or 4 in. plankis calkedwithoakum.The caissons
are floatedto siteandwhenthemasonryhasbeenlaid

quiredin oneplacealongCrescentavenue.By leav
ingopeningsin thesix or sevenstreet-bridgeabutments
oneof theoldmainline tracksis convenientlyput to'
usefor bringingin trainloadsof graniteandothermate
rials.

The Portlandcementconcreteusedon theworkis of
verysuperiorquality. Alphaand Lehighbrandsof ce
mentarelargelyused,in proportionof 1 part cement,
3 of sharpsandand 6 of cleancoarsegravel. The
concretemixerin use is of the rotarybox type,24
menanda smallengineturningout 125cu. yds.of
concretea day,andthesameis movedto siteovera
narrowgagetrackon whichrun pushcars,ingeniously
devisedby Mr. Rollins,thecontractors'superintendent.
Thesecarscarrythefilledboxes,whichhavetwoleaved
hingedbottoms;afterthederrickhasdumpedtheircon
tentstheswingingbottomsare automaticallyclosedby
inclinedsidepieceson thepushcars,as theboxesare
loweredonthemfor thereturntrip.

Theestimatesofmaterialandquantitiesgivea compre
hensiveideaof themagnitudeof theundertaking.These
show150,535cu.yds.of grading,morethanone-quarter
of whichconsistsof dredgingfor thepierssouthof the
station;3,867cu.yds.of first-classmasonry;24,630cu.
yds of secondclass,and38,355thirdclass. Thereare
26,113piles,including3,640over50ft. long; 1,845M.
ft. of timberand173tonsof iron in grillage;28,000sq.
yds of graniteandmacadampavement,and7,000linear
ft. of curbing.It is estimatedthet, in roundnum
bers,the wholeoutlay for viaduct,bridges,embank
ments,trackchanges,etc.,includingtheproposednew
stationand its accessories,will not be far from $4,
000,000,themostof which(aboutthree-quarters)is now
undercontract.Not muchbeforeAugust,1903,canthe
new road-bedand track be sufficientlycompletedto
permitthe removalof the temporarytracksthat now
are obligedto occupythespacereservedfor thepro
posedstation;so thatat leasttwoyearsmustpassbe

583

forethewholedesigncanbecarriedout in its entirety.
Nevertheless,thecity of Bridgeport,whichhaswaited
over 12 yearsfor this great improvement,is to be
congratulateduponthesplendidpublicbenefitwhichit
is sosoonto receive.

Moral Discipline.”

BY B.S. WossELYN,Managerof theKentucky& Indiana
Bridge& RailroadCompany.

A man'sprivatelife mustbebeyondreproachin order
thathemaygetthebestserviceoutof hissubordinates.
Likeproduceslike,andthosedirectlyin chargeof men
influencethemby thecharacterof theiracts,andeven
by their thoughts.You can not sow corn and reap
wheat.

I amof thefirmconvictionthata higherstandardof
moralsis necessaryin thosehavingchargeof men. A
superiorofficer,whosethoughtsdwell upon carnal

-

Fig. 5.—Detailsof Caisson.

pleasures,eitherin licentiousness,strongdrinkor opiates
of anykind; or whofindspleasurein gambling,there
peatingof “smutty”yarns,or kindredexcitementor pas
time,is not fittedto mouldthemindsof thoseunder
himin a way thatwill producetheresultsexpectedby
our superiorofficers,for theyareall eviland cannot
fail to produceinharmonyand discordof everykind.
Whatwewantis toproducegoodandsatisfactoryresults
in our businessandhomeaffairs,andthatcanonlybe
donebysowingonlythatwhichis goodandpure.

The necessityfor a higherstandardof efficiencyand
moralsin railroadserviceis becomingmoreapparent
eachday. A manwhois "blear-eyed"or nervousfrom
dissipationcan not put the samecheerfulenergyinto
himself,his work or into his men,as onewhosehead
is clearandwhois givinghisentirestrengthtohiswork.
A morbidmindproducesa morbidbody and morbid
thoughts.Youcannotgetrightoutof wrong,orwrong
outof rightthoughtsor acts. Andit is alsowellto re
memberthatoldadage,“You cancatchmoreflieswith
molassesthanwithvinegar."

A manthatis light-heartedby feelingthathis supe
rior is pleasedwith his workandis his bestfriend,is
wortha dozenmenwhofeelthat theyarebeing"raw
hided”at everyturn,whethertheydotheirworkwellor
not. IDisciplineshouldneverbeadministeredin theheat
of passionor in the spiritof vindictiveness;but in a
kind,dignifiedand lovingmannerthat will causethe
manto feelsorry for his workpoorlydone;andcause
him to feel that thereis a bondof brotherlyloveex
istingbetweenthetwo; thathis superiorhashis best
interestsat heart,andis not lyingin wait to givehim
theworstof it

.
I havelongsinceceased to derivesatis

factionfromanythingthatcanbegottenout o
f

a man's
hide. Loveandcharity is alwaysthebestplan,for like
produceslike. Morecharityandlessvindictivenessand
driving is wanted in thehandling o

f

men. The Golden
Rulecanbeused to muchbetteradvantagein anylegiti
matebusinessthanthetravestythereon,whichsays“Do
others, o

r theywill doyou.”

I havebeen in railroadservicefor 30 years,and in

directcharge o
f

men o
f

differentclassesfor 19 years.
For 16years o

f

thattime it wasmypractice to handle
men in a “czar”fashion,and I mustadmitwith indif
ferentresults. For thelastthreeyears I haveendeav
ored to directtheworkof mysubordinatesthroughthe
principle o

f

loveandcharity,andhaveaccomplishedin
finitelymore in theshorterthan in the longerperiod.
Somemaysay,“That is well andgood in theory,but
will notwork in practice”;butloveandcharityarenot
sentiment,theyaretheLaw o

f God,andwhentheory
hasbeenputintopractice,it nolongerremainsa theory,
but a fact. -

Sverythingto-day is beingreducedto a science;should

it beconsideredimpossibleto put into practiceon rail
roadsthe teachings o

f 2,000yearsagoby sowingas
wewish to reap? This plan, if perseveredin, will sure

ly bringaboutharmonyinstead o
f discord,goodandef

ficientserviceinsteadof bad,employeeswill have a

unity o
f purpose,will loveoneanother,andselfishness,

*A paperread a
t

theannualmeetingo
f

theCentralAssociationof RailroadOfficersat Put-in-Bay,July 22. Con
densed.
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