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passengertrain wasderailedandnearlyall of thecars
wereoverturnedandditched.A numberof passengers
wereinjured.

‘l'rc,25th,8 p. in., ChicagoGreatWestern,Dyersville.
Iowa,aneastboundfreighttrainwhichwasswitchingat
thestationwasrunintoattherearbya followingfreight,
damagingtheengineof thesecondtrain,a pushingengine
at therearof thefirsttrain,andthecabooseandseveral
cars. A droverandoneothermanin thecabooseandthe
firemanof thesecondtrainwerekilledanda droverand
twotrainmenwereinjured.

rc,26th,3 a. m.,SouthernRailway,Durham,N. C., a
freighttrain whichhadbeenunexpectedlystoppedwas
run into at the rear by a followingfreight,and the
engineandfivecarswerewrecked.Two trainmenwere
injured.

xc,25th,Pennsylvaniaroad,Rockville,Pa.,a passenger
train collidedwith somefreightcarsbeingswitchedon
themaintrack,andtheenginemanwaskilled.

unf,26th,2a.m.,SeaboardAir Line.Panasoffkee,lf‘la.,
passengertrain No. 50 brokethrougha trestlebridge
whichhadbeenweakenedby fire,andonepassengercar
wasoverturned.SeveralpassengerswereinJured._ _xc, 27th,SeaboardAir Line, Athens,Ga., C0lllSl01l
of freighttrains; oneenginemankilled. _

"unx,27th,Norfolk S
r. \Ve.stern,Henry,Va., a freight

train was derailedand the two enginesdrawingit,
togetherwithninecars,werewrecked.The_wrecktook
fire and was partly burnt up. Two enginemenand
one firemanwerekilled and one othertrainmanwas
injured.

unx,27th,GrandTrunk. Helena,N. Y_.,_apassenger
trainwasderailedand11passengerswerellljllfed.

bc,28th,AlabamaGreatSouthern,C_oaling,Ala..but
ting collision o

f freighttrains.wreckingbothengines
andseveralcars. Oneof thetrainshadstoppedat the
stationandtheotheroneapproacheda

t_ uncontrollable
spegg,

A trampwaskilledandoneenginemanwasin
ur .J unf, 29th,AtlanticCoastLine, Aianaha.Ga. 11nas

sengertrainwasderailedat a misplacedswitchandthree
trainmenwereinjured. It is saidthat theswitchhad
beenmaliciouslymisplaced.

Water Softening.

At ii recentiiieetiiigoftheEnilillecl‘-"S0(‘i<"t.\'0
f

w‘‘‘‘"‘
eiu Peiiiisylvaiiia,Mr. JamesO. Iiandy,Chief(Jliemisl
of the PittshurgTestingLabor:it0l'.\'-1l'i-‘tillll 11111)?!‘0"
theabovesubject.The first part of theDalia!’Films 4

1

goodhistoryof thedevelopmentof water-softeningappar
atus,includinggeneraldescriptionsof theprominenttypes
of apparatusnowon themarket.Mr. Handyconcludes
thattheessentialprinciplesof watersofteningon which
anysuccessfulmachinesmustbeliaseglarc:

in a continuoussystemthefeedingof chemicalsmust
beverypreciseandcapableof easyadjustmentandthe
devicesmustbesimple.

The chemicalsand waterinustbe tlioroiiglilymixed
for a suflicientlengthof timeunderproperconditions8

0

that thesofteningprocessis completedbeforeusingthe
water.

The internalconstructionof a continuousmachine
shouldbe suchthat the steadyprogressof the water
throughthemachineis certain.Theremustbenoeddies
and if thesupply is deliveredintermittentlyor therateof
pumping is variable,it is essentialthattheunevenflow
be counteracted.

In ordertoreducethetroubleandexpenseof operation
theapparatusshouldbedesignedso thatclarificationis
verycomplete,thusleavinglittleworkfor thefilters.

A continuousapparatusshouldhold four timesthe
maximumhourlyoutput. In an intermittenttypeof ap
paratusthetimefor fillingandemptyingtanksmustbe
addedto thefourhoursstanding.This makesthetank
areain theintermittentsystemusuallyabouttwicethat
in thecontinuouss_vstem.

Thesoftenedwatershouldbeentirelyclarifiedwhendis
charged.

Laborandsuperintendencemut be cut downto the
minimumandhighclasslaborshouldbeemployed.

Thecontinuoussystemhastheadvantagesof simplicity
andcompactnessand is cheapertooperate,becauseit re
quireslesspowerandlesslaborandtherearefewervalves
togetoutoforder.Themaintenancechargesarealsoless

if steelconstructionis used.
Mr. Handyalsocallsattentionto thelackof uniform

ity in themethodsof obtainingandexpressingtheanalyti
cal*resultson which watersofteningcalculationsare
based.The methodusedby thePittsburgTestingLa
boratoryis as follows:Evaporationto drynesson the
waterbath. Treatmentwith theboilingdistilledwater
freefromcarbondioxide.Filtrationandwashingwith
boilingwater.Theresidueis thoroughlyrubbedupwitha
rubber-coatedrod. If thewater is highin sulphates,use
plentyof hotwater. Dissolvetheinsolublepartin dilute
hydrochloricacid. Determineiron. limeand magnesia
volumetricallyin both solubleand insolubleportions.
Expressresultsas solubleand insolublelimeandmag
nesia. Determinesilicain separateportion. Determine
chlorineandsulphuricanhydrideby usualmethods.De
terminealkalinityor aciditybyadding a measuredexcess
of standardd.n.sulphuricacidto 100c.c.of water,boil
ing 20 minutesin platinumor porcelain,and titrating
back with deci-normalsodiumhydrate,using phenol
phtaleinindicator.Calculateacidityto sulphuricacidor
alkalinityto calciumcarbonate.Determinenitric anhy
drideby the phenol-sulphuricmethod,usingsilversul
phatetoremovechlorinebeforeevaporation,andaddinga

littlesodiumcarbonatetopreventlossin evaporation.
Free carbondioxide is determinedif thesamplehas

beensentin a sealedcondition,so thatthegashasnot
escaped.This is determinedby titrating50 c.c. in a

nesslertube,with1/50N. sodiumcarbonate.
The calculationof chemicaltreatmentrequiredfor

softeninghardwateror neutralizationof acidwater is

_ truteundisturbed.

basedentirelyontheamountsof freecarbondioxide.sol
ubleandinsolublelimeandmagnesia,freeacidandiron.
It is in thelessimportantmatterof arbitrarilydisposing
the-acidsamongthebasesthatchemistsdifier. Proper
practice is to calculateinsolublelimeandmagnesiato
carbonates.The residualalkalinity is figuredto sodium
carbonate.When,however,wehaveto decidehowmuch
of thesolublelime is combinedwithsulphuricanhydride
or otheracids,andthesamefor thesolublemagnesia,we
realizethatwecanno longerproceedlogically,butmust
follow an arbitrarypractice. It is possibleby using
dilutealcoholfor extractionof theoriginalsolidresidue
to leavecalciumsulphatebehindwith thecarbonatesof
limeandmagnesia.This,however,seemsof questionable
advantage,astheseparationof all sulphateofsoda is dif
ficult,and sulphuricacid has to be determinedtwice.
This method is notused,but if used it wouldbebestto
maketheseparationbywaterfirst,thenevaporatetodry
nessandextractwith alcohol.An arbitrarymethodof
calculatingis togivethesolublelimefirstsulphuricanh_v
dride,thenchlorine,thennitric anhydrideuntil satisfied.
Satisfysolublemagnesiain thesamewaywithwhatre
mains,calculateresidualacidradicalstosoda,unlessboth
sodaandpotashhasbeendetermined.In thatcasesatisfy
sodafirst. Thequestionis whethertorecommendthein
troductionof thealcoholmethodinto ordinarypractice
for thesakeof actuallydeterminingsulphateof lime,or
to figureall solublelimeto sulphate, if there is enough
sulphuricacidpresent.

It maybesupposedthatcalciumchlorideandnitrate,
and thecorrespondingsaltsof magnesia,includingalso
thesulphate,donotformscale,and,therefore,neednot
beremoved.In replyto this it maybesaidthat it is

doubtfulwhetheranymagnesiumsaltsarestableunder
boilerconditions,andtheyshouldall beremovedto pre
ventcorrosion.It is diliicult. if not impomible,to par
tiallytreat a watersoasto leavecalciumchlorideandni-'

Theyareobjectionable,astheychange
to sulphate if niagnesiunisulphate is present. They
should,therefore.heremoved,

StandardTunnelSection,Norfolk& Western.

A descriptionof someof themostinterestingfeatures
of theNorfolkandWesternw_as_'publishedin theRailroad
GazetteJul_v 3 and24andSept.25,1903.Supplement
ingthesearticles,whatmayhitconsideredas a standard
tunnel:-ertinnonthatl'n:l(i is nownrcsented.Thedraw
ingshowstheportalandsectionof tunnelNo. 3 onthe
doubletrack line betweenEllistonand Christiansburg.
Modificationsare,of course,madetosuit thelocalcondi
tions wheresuchwork is done;but, in the main,an
attempt is madeto adhereto thegeneralstandardform_

tunnels‘wherethe roof was eitherleft unsupportedor
wheretimberingwasputin in ordertosaveonfirstcost,
andtheworkwill probablybeextendedto othertunnels
on thelineuntil theyall conformytothestandard.Im
provementsof thischaracterhavebroughttheroadupto
its presentstateof efliciency.

Performanceof AutomaticBlockSignalsUnder
UnfavorableConditions.

BYH. s. BALLII-II‘,
AssistantSignalEngineer,LchighValley.

I .--FROST.
[Theinterestshownbyreadersin Mr. Baliiet‘sarticleof

Feb.26hasbeensogeneralthatwehaveaskedhimtodis
cussautomaticsignalsandtheproblemsof theirmaintenance
andoperationmoreat length.andthefirstof a seriesor
articlesis givenbelow.—Ei»iTon.l

interruptionsto theregularoperationof automatic
blocksignalsoccurmostlyduringthewintermonths,and
principallyonaccountof suddenchangesin temperature.
Failurespeculiarto thesummermonthsarethosedueto
heavythunderstorms.

The winterof 1903-04has provedto be the most
severein manyyears,and signal apparatushasbeen
alfcctedby weatherthroughouta largeterritory. A few
railroadshavefor severalwinterssufferedtheinconveni
encesof theseweatherconditions,but it remainedfor
thepresentseasontodeterminewhatkindsandhowmany
signalsand howlarge a

. territoryare susceptible.But
few railroadswerepreparedto anticipatetheextreme
conditions.

Testsmadeduringthepasteightyearshavedeveloped
nian_vpeculiaritiesor “freaks"in thecausesof failures
of signalll[)[)lli1ll'llS,themostinterestingof thesebeing
thosedueto frost. Frost and ice are responsiblefor
manyfailuresnotedin daily practiceas “causeun
known.”Themechanismandcontrollingpartsof signals
in boxesandotherenclosuresaresubjectto conditiozis
comparablewith thoseattendingthe formationof dew
andafterwardsfroston grass,fencesandboardwalks.
Frost formswithinsomeenclosuresmorereadilythanin
others.Dew is formedat night,frostoccursin themorn
ing.

The air alwayscontainsmoisture.Theamount it can
holddependsuponthetemperature;warmair more,cold
air less.A cubicyardof air, at 75deg.F. will holdhalf
an ounceof water. A ‘reductionof 27 deg.will cause
half thatquantityto bedeposited.“Thentheair is sat
riaterlwitlrmoisture.or, moreproperly.vapor.any fall
of temperaturewill condensea partof thevapor.Grass,
at night,becomingcooledby radiation,conileisesupon
its surface,thevaporof theair. Dewwill gathermost
freelyuponthebestradiators,as theywill thesoonest
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SECTION0/VCENTERLINE.

StandardTunnelSectionon the Norfolk& Western. ‘

shown. As muchof therockworkalongtheline is soft
shaleandsandstoneassociatedwith thecoalformations,
lining is a necessaryelementof thetunnelconstruction.
Thelining is formedby an arch,six bricksdeepwith a

concretegroutingbetweenit andtheoverlyingrock,so
that the latter is evenlysupportedand the dangerof
cavingin prevented.Theserocksneedsuch a support,
elsepiecesof greateror smallersizeareaptto fall down
andimpoe a localoverloadonthebrickwork.

Thespringinglineof thearch is 11ft. 3 in. abovethe
topof therail andthelatter is 1 ft. 7 in.abovethesub
grade.Thewidthof thearchat thespringingline is 30
ft. 6 in.and it is turnedonradiiof 12ft. and20ft. for
thesidesandcrownrespectively.Thesidesareof stone
with a brickcap,andrisewith a batterof 1 in 12. The
portalsareof cutstonewiththefrontfacecarriedupto

a suflicientheighttoserveasaretainingwallandprevent
theslidingof earthor rockdownuponthetrack. In the
caseillustratedit is 34ft. 10in.abovethesubgradeline.
Thisstoneworkis laid in cementwith3-16in. joints,and

a facebatterof 2 in 12. Thetrack is laidonbrokenstone
ballast,well tampedbeneaththeties.

This section‘isnowbeingsubstitutedin a numberof

becomecool. It will not formon windynightseven if

thewind is light,becausetheair is constantlychanging
anddoesnotbecomecoolenoughto depositits moisture.
\Vhenthelemperalureof thegrassfallsbelow32deg.F.,
thevaporor moistureis frozenintohoar-frost.

Theprecipitationof moisturewithinenclosuresis dia
metricallyoppositeto that just described,exceptthat
thecondition is notedin themorningwhenthesun is

abovethehorizon(theskyneednotbecloudless).The
heatof thesunstrikestheearth,andthisheatis radi
atedbackas obscureheatin longslowwaves.Theheat
fromthesun is transmittedto theearthin straightlines
anddoesnot heatthesurroundingair. Space is not
warmedby thesunbeam,neitherdoraysof heatalways
elevatethe temperatureof themediumthroughwhich
theypass;but the heatthat is in the earthtendsto
diffuseitselfequallyamongsurroundingbodies;and it

is thislatterconditionwhichplaysso muchhavocwith
metallicsurfaces.Theair surroundingironcasestaking
heatfromtheearthcausesthetemperatureof themetal
to riseandtheheatcontainedin themetal is transmit
tedto theair withintheenclosure.Wherewoodis used
to protectthe apparatus,the warmair on theoutside
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affectsthewoodverySlowly. In consequenceof thisob
structionor insulator,theair within is heatedgradually,
therebyallowingthe metalpartsof the apparatusto
warmat thesamerate. It is evident,therefore,that it

is not, as is generallysupposed,the fault of thecold
wavethat frost interruptssignaloperations; it is the
suddenrise in temperature.The temperatureof the
metallicpartswithinthecase is considerablybelow32
deg.F., andtheair withintheenclosuresaswellasthat
surroundingthemrisesrapidly.

Themechanismsbeingseparatedfromthesidesof the
casesby bodiesof air, remainat thelowertemperature
until theair canwarmthem.The moisture is precipi
tatedbecausetheheatof theair is abstractedandtrans
mittedto themetal,andwhen it touchesthemetals, it

is frozenandsticksthere. If therisein temperaturecon
tinues,this frost is reconvertedinto water,andnot in
frequentlylargedropsareseento havebeenformedon
all metalswithintheenclosure.Themetalsmostafiected
arccopper,steelandcastiron. Platinum.Germansilver
andcompositionmetalswill beconsideredin connection
withrelays.

Wherethesesuddenrisesin temperatureare followed
by rapiddeclines,say.30deg.to -10deg.within a few
hours,thewarmair,havingalreadyabsorbedsomemois
turefromtheouteratmosphere,seemsto beincapableof
collectingall themoisturefromthevariousmetalparts,
andassoonasthedeclinesetsin, a portionof themois
turecontainedin theair, within theenclosure,is pre
cipitatedanddepositedon thesameparts. The entire
quantity,seeminglyso verylittle, freezesinto ice and
not infrequentlycausesimportantmovingpartsof the
mechanismto be frozentogether,makingthemimmov
able. It usuallyrequiresthreeto fivehoursfor themet
als to heatso that their temperaturewill correspond
with that of theair. This is readilydemonstratedby
openingtheenclosureandnotinghowquicklythefrost

is dissipatedby air rushingin. If thedeposit is light,

it will disappearalmostinstantly;nowrestoretheorig
inal conditionby interceptingthemeansof ventilation
and\vaitaboutthirtyminutes;and,unlessthetempera
turesarealike,in theair andthemetal,frostwill again
beformed.

Interruptionsdueto this frostyconditionhavebeen
found,fromcloseobservation,to beconfinedprincipally
to the monthsof November,Decemberand January.
Slightfrostconditionsarenotedat a fewscatteredsig
nalsduringOctoberandFebruary.Mostof thetrouble,
a alreadyshown,is experiencedwithsignalsin regions
wheretheair is heavilychargedwith vapor.

Again, it is foundthat thelocationof thesunenters
largelyinto thesefrostconditions.It is an interesting
factthatfrosttroublesareonlyheardof duringthewin
ter solstice.This is dueto the shortertimethat the
sunis abovethehorizonduringthatseason,whichmeans
but littleheatradiatedto theearth.

Thoughtheconditionshereenumeratedappearto be
beyondcheckor control,manyeffortshavebeenmadeto
anticipatetheaccumulationof frostandice,and with
moreor lesssuccess.The first practicaldesignof an
enclosurefor protectingautomaticblocksignalmechan
ism frominterruptionby theelementswasput in ser
viceasearlyas 1800.This design is thepioneerof the
encloseddisk,or “banjo"signalcaseof to-day. There
arenowtwodistinctdesignsof thesecases:The one is

built up eachside,of two thicknessesof narrowboards
\vithanironframesurroundingthem;theotherisofsheet
it-onexclusiw-l_v.Ten years’practicesubstnlitintesthe
claimthatbotharestorm-proof.

The operatingandcontrollingelectro-magnetsandthe
diskarecontainedin thesecases;in a numberof instal
lations,the lightningarresterand alsothe trackrelay
arelocatedtherein.This is donetosimplifytheinstalla
tionandfacilitateinspection. ,

\Vherebutonecase is usedtogivetherequiredindica
tion, it is usuallyplacedon topof a hollowironmast;
wheretwocasesarerequired,as for a homeand a dis
tantsignalat thesamepoint,theyareplacedonbrack
etswhichareboltedto thesidesof woodor ironmasts.

Thereare but few movingparts to the mechanisms
containedwithinthesecases,audit is dueto thesim
plicityof constructionandcontrolfthatthere is so little
interruptionto theirperfectoperation.Instancesare.
however,on recordwhereicehasformedbetweenthere
volvirgarmatureandits polepieces,causingthediskto
remainin thepositionoccupiedat thetimeof freezing.
Theexcessof moisturein thesecases is smallfor several
reasons.First: Thecase is alwayssituatedsomedistance
abovethesurfaceof theground,whichgives it thebenefit
of air freelycirculatingaroundit. Second:The small
amountof metalsurfaceand the presenceof a large
quantityof air reducesthe amountof precipitation.
Third: Wherethecase is of wood.a poorconductorof
heat,thetemperaturewithin is raisedslowly.

Theexposedor “clockwork"disksignalis designedso
a.-{torequiretheuseof a hollowironpost,themechan
ism,caseanddisksbeinglocatedon the topof same.
Thegears,armaturesandcontrollingelectro-magnets,as
sell as the contactsfor controllingthe circuits,are
placedwithina squarecastironenclosurejust belowthe
disk. This signal,as thenameimplies,is operatedby
meansof a weight,which is suspendedWithinthehollow
post.

Frost causesseriousinterruptionsto theproperoper
ationof thesemechanisms.In additionto cloggingthe
gnar,theaccumulationof icewill preventtherevolving
of thedisk by freezingthemainverticalshaftto the
bearing.Mostof thetroublefromfrost is causedbythe

'kceptheair dry.

mechanismbeingsetdirectlyoverthehollowpostwhich
allowscommunicationwith theearth.

In the electro-pneumaticsemaphoresignals,_asorig
inally designed,theonlyapparatuswhichareprotected
from'interferenceby theelementsaretheelectro-‘magnet
andthevalvewhichcontrolsthesupplyof air usedto

se
t

thesemaphorearmsin theproceedposition.In more
rccentinstallations,thebalanceleversandverticalrods
whichworkthearmshavebeenplacedwithincastiron
enclosures.Frost doesnotappearto interferewith this
mechanism,butthecondensedmoisturein thevalvesome
timesfreezesandpreventsits promptoperation.

The earlier types of the electricsemaphorewere
workedby outsideconnections.Thereare still in use
manyof this type. Themotorandmechanismare in u
Loxon a bracketsuflicientlyfar downfromthe topof
thepostto allowtheconvenientoperationof thebalance
lever.Althoughsethighabovethesurfaceof theground,
thesemotorsandtheirmechanismare frequentlyinter
ruptedby frost. They are enclosedin a metalliccase
fairly well ventilated.This mechanismusuallyconsists
of a motordriving a drumto wind—acableto raisethe
balancelever. Thefrostmakestroublebyaccumulating
onthemotorcommutatorenoughto insulatethebrushes;

it also formsin suchquantitiesas to clogthegear.
In theUnionandtheHall electricsemaphoresall of

the apparatus,includingmotor,gears,slots, clutches,
relaysand lightningarresters,are containedwithinan
iron boxfixedat thebaseof an ironmast,whichcon
tainstheverticalrods. Thereareseveralimportantde
tails to beconsideredin connectionwith theseinstalla
tions;oneof themostimportantbeingthedesignof the
mechanismcase.

The latestdesignof a castiron mechanismcasenow
in use is soarrangedas‘toallowno roomfor a battery,
thebaseof thecasebeingbolteddirectlyto a concrete
foundation.In thisarrangement,thedashpotsarealso
set on theconcrete,themotor,its mechanismand the
controllingelectricalpartsbeingmountedon a wooden
or cast iron shelf somedistanceabovethe dashpots.
The dashpotsarefrequentlyfrostedandthereturnof
thearmto thestopposition is somewhatdelayed.The
mechanismsgatherlargequantitiesof frost and some
timesice; thereis onecaseon recordwheretherewas
suflicientof thelattertopreventits operation.Thepart
mostsusceptibleto frost is themotorcommutator.It

is subjectto mostinterruptionwhen it hasno covering
of anykindtopreventtheair comingdirectlyin contact
with it; thefrostwill insulatethebrushes,therebypre
ventingrotation. The precipitationof moistureon un
protectedcommutatorsis sometimesanticipatedby ap
plying a coatingof oil. This is partiallyeffective; it
will act as a preventivein themildercases. A better
waytoanticipatethisinterruptionis tocoverthecommu
tatorwithflannelor felt; thisovercomesmanypettyin
terferencesfromfrost; butextremecasesariseandthis
alsofails.

'

Theseironcasesareventilatedontwosides. The air
is allowedtocirculatethroughthesetwoopenings(about
11/1»in. in diameter,suitablyprotectedoutsideto prevent
stormsfrombeatingin), and if thereis enoughwindto
keeptheair withinin circulation,theaccumulationof
frost will not betroublesome.This meansof prevent
ing themoisturein theair fromprecipitatingis satis
factoryuntil thedraftceasesand thenthedifiicultyrc
appears.A numberof plansto successfullyventilate
severalhundredof this designof mechanismcasesby
meansof a drafthav_ethusfar failed.

The laterdesignsof ironpostshavea.mechanismcase
anda batterycaseboltedtogether.Thesecasesarebuilt
up fromcast iron frames,and are coveredwith sheet
iron. Thebatterycase is bolteddirectlyto theconcrete
base. Thesecaseshaveno ventilatingopenings.Me
chanismsin themdonotshowany lessaccumulationof
frost than in cast iron. Most of the motorsin these
havetheirconimutatorscoveredeitherbyglassor a com
binationof celluloidand brass. In ordinary'circum
stancesthis is quiteelfective,but extraordinaryfrosts
still causeinterruption.Scientificallythereis but one
surerelief; thatis to keeptheair circulating.There is

:1secondremedy if it couldbecarriedout; that is to
Of thefirstsolution, it maybesaid

thata numberof plansto createa drafthavebeentried
andappearto behopelessfailures. If onedeemstheex
pensejustifiable,well-madefan motorswithin the en
closure,operatedfroma battery,wouldbeelfective.If
a fan is keptin properworking.order, it will provean
absolutesuccess;this has beendemonstrated.As to.
keepingthe air free frommoisture,manythingshave
beentried,someof themostinterestingbeingsulphuric
acid,ordinaryburntrock lime,and chlorateof lime.
lleat,providedbyhotwaterapparatus,thermalcoilsand
keroseneoil lamps,hasalsofailed. In severalcasesthe
lampsincreasedthetroubleby promotingtheformation
of ice. At onetime,theexperimentwascarriedso far
as to buildlargefiresonthegroundnearthecasein an
effortto dry theair, but it provedfruitless. Lining
theseironcaseswithwhitepineboardsappearsto have
givensomerelief. Liningwithhairinsulatoralsoassists
verymateriallyin thereductionof theinterference.

The gassignals,operatedby liquidcarbonicgas,are
placedin iron mechanismcasesto which is bolteda
sub-casefor thebattery,bothcasesbeingsurmountedby
theironsignalmast,thedesigncorrespondingwiththeone
builtofsheetironandpreviouslydescribed.In somelocali
tiesfrost is depositedonthesemechanisms;it takes,how
ever,an extremecaseto interruptits operation.The
propertiesof thisgasaresuchas to insureperfectfree

I _ ._

domfromfreezing.If, however,there is moisturein the
gas,there is likely to befreezingat thevalve,thereby
causingfailuresin operation.Thegas(if perfectlydry)
exhaustingfromthecylinder.after thesignalhasbeen
set to the proceedposition,absorbswhatevermoisture
theremaybe in theenclosure,therebydecreasingthe
chancethatfrostwill accumulate.

ElectricRailroadsin Ohio.

TheStreetRailwayJournalreviewstheprogressmade
by thestreetrailroadsin Ohio. Ten syndicatesoperate
about1,700of thc 2,917milesof electricroadwithin
theState. Thesesyndicatesandthemileagetheywork,
classifiedaccordingto whether it is interurbanor city,
areas follows:

Name. lnterurban.Clty. Total.
Everett-Moore. . . . . . . . . -. . . . . . . . . 272 195 414
Elklns-Widener. . . . . . . . . . . . . . . . . 141 226 367
Pomeroy-Mandelbaum... . . . . . . . . . 250 .. . 250
Andrews-Stanley.. . . . . . . . . . . . . . . . 220 220
Tucker-Anthony. . . . . . .. . . .. . . . . . 163 20 188
Appleyard. . . . . . . . . . . . . .. .. . . . . 142 10 158
Wlnters~('lcgg. . . . . . . . . . . . . . . . . . 80 40 120
Allen-Stone.. . . . . . . . . . . . . .. . . . . 110 .. . 110
ColumbusRailway & Light. . . . . . . 8 98 106
Scrugham.. . . . . .. . . . . . . . . . . . . . . 101 .. . 101

Thegrossearningsof electricroadsfor theyearending
April 30,1903,accordingto reportsfiledwith theAudi
torof State,thesebeingthelatestfiguresobtainable,were
$18,927,250.Of course,this is ona considerablysmaller
mileagethan is in operationatthepresent,since a number
of roadswereplacedin operationlast year,and their
earningsdidnotfigureat all in thistotal. It shouldalso
beconsideredthat severalroadswereplacedin opera
tionlatein 1902,hence,didnotfigurefor anentireyear.
neitherweretheyup to their full earningpower,on
accountof onlypartialoperationin manycases.But it is

safetosaythatOhioroadsearned$20,000,000in 1903.
It is manifestlyimpossibleto separatetheearningsof

thecity roadsfromthoseof theinterurbans.becausea

nulnberof companiesoperateand figurebothtogether,
but it is interestingto notethat as, indicatedby the
followingtable,thecity roadsof thefiveleadingcities
of theState,withlessthanone-fourththetotalmileage,
earnedoverone-halfthetotalgrossreceipts:

Clty. Earnings. Mileage.
Cleveland. .. . . . . . . . . .. . . . . .. . $4,500,000 220
Clnclnnatl. . . . . . . . . . . . . . . . . . . 3,500,000 210
'ro1t-do. . . . . . . . .. . . . . . . . .. . . . . 1,500,000 '

102
Columbus.. . . . . . . . . .. . . . . . . . . 1,200,000 106
Dayton. . . . . , . . .. . . . . . . . . . . . . 785,000 03

Total. . . .. .. . . . . . . .. .. .. . . .s10,0ss,000 701
Theihandlingof freightand express is beginningto

provequitean importantitemin theearningsof some
of tl.eelectricroadsof Ohio,butas a generalproposi
tion it can only beconsideredas beingin its infancy.
Forty-onecompaniesengagedin eitheronebranchor the
otherduringtheyearendingApril 30,1903,andthetotal
receiptsfrombothsourceswere$343,735.The largest
earningsweremadeby thosecompaniesthat handled
freightat freightrates,ratherthanexpress,whichtends
to refutethegrowingimpressionthat theearningsare
largerwheregoodsare handledas expressat express

‘ rats. The showingsof someof thebestof thefreight
andexpresshandlingroadsareshownin theaccompany
ingtable:

Name. _Gross.I-‘relght.Expr‘s. Both.
FalrfleldTr. Co.(I.ancnster).$10.!i00$5,200
EasternOhioTraction. . . . . .197,00044.000
Toledo & Western.. .. . . . . .122,00023,000 .. .
Clnclnnatl,Dayton& Toledo..-482,0002,700$11,000
Clevc.,Palnesville& East..231.000 .. . 10,000
Cln.,Georget'n& l"tsmouth.1il0,60037,50010,200
Cleve.& Southw‘nTr. C0.. . .382.70010,000 7,200
Col.,BuckeyeLake & Newark.13U.500 3.800
Col.,London& Springfield.. . 119.900 .. . 3.200
Col.,NewAlbany8

:

Johnst'n.21,6001,000
Dayton,Covlngton& 1-‘lqua..54.2002.300
Dayton G

:

Northern. . .. . . . . 96,9009,300 .. .
Dayton,Sprlngfl'd& Urbana.19-1600 11,350
Dayton& Troy .. . . . . . . . . . .117,7004,700
Dayton& Western.. . . . . . . .. 80.2007,400
Dayton6

;

Xenia. . . . . . . . . . . . 98.9003,500 . . .
LakeShoreElectric.. . .. . . .49-4.00026,200 4,700
MahonlngValleyBy. ('0.. . .-111,00012.200
.\Iaumee\'al.Ry. & LightCo. 75,3003,800
Newark8

;

GranvilleRy.. . .. 63,5001,300 .. . . .
NorthernOhioTr. 8

:

Lt. Co..727,000 .. . . . . $15,800
Ohio(‘antral‘Fr.(‘0. . . . . . . . 60.7001,500 .. .' . -. .
OhloltlverEl. Ry. & 1'.Co.. 45,-100 .. . 2,900
(‘anton-AkronRailway. . . . .293,000 2,000 .

Pennsylvania& OhloRy.. .. 73,000 2,200 .. .
Tlflln,Fostorla & Eastern.. . 47.-100 . . . . . . 3,100
Toledo,Fostorla & Findlay.. 50.0002.064
TuscarawasTr. Co.. . . . . . 56,8002,500 . . .
WesternOhloRailway. . . . . .121,000 3,800 .. .
Youngstown& Sharon.. . . ..112,200 3,700

The SwissStateRailroadsearnedin 1903about11/5
percent.moregross,but 9 percent.lessnettban.in1902.
Thevariousclaimsfor improvedserviceandbettertreat
mentof employeeswhich the companiesdid but the
Statedid not resist,havenaturallyresultedin a con
siderableincreasein expenses.The GotthardRailroad.
theonlyimportantSwisslinestill workedby a company,
earnednet 5 percent.morein 1903thanin 1902.
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