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and securedas to preventthe lowerendbeingpulled
opensufficientlyforapersonto inserthishandandarm
'andremovesmallpackages.

ThePresidentannouncedthe followingsubjectsand
andcommitteesforthenextmeeting:

Managementof SteamHeat on PassengerCars; is
the Use of a Trap Necessaryand Advisable?E. D.
Bronner,RobertGunn,John S.Lentz.

AverageLife of Flues in LocomotivesWorkingunder
a SteamPressureof from125to 140poundsandboilers
under from 160to 200pounds.A. E. Mitchell,E. A.
Miller, P. E. Garrison

Oil for LocomotiveFuel in SouthernCalifornia.

BY MR.GEORGEB. LEIGHTON.
PresidentLonAnaelesTerminalRailway.

In localitiesin which the relativepricesof coaland
oil aresuchastopossiblyjustifyachangefromcoal to
oil burningonlocomotives,the followinghighly satis~
factoryresults,obtainedfromrecentexperienceon the
LosAngelesTerminalRailway,maybefoundofinterest.
Oil is nowfoundwithinthecitylimitsof LosAngeles.

A Baldwineight-wheelpassengerengine,of which
someof themorepertinentdimensionsfollow,has been
changedfrom coal to oil burning,with the Holden
burner,asusedontheGreatEasternRailway of Eng
land.

,__.

sheets,notroubleneedbehadwith leaks,resultingfromIrequiredforcombustion,involvingdangerofchillingthe
unduecontractionwhentheoil is temporarilyshutofl', boiler;while,ontheotherhand,if toolittleair is used,
or turneddown,andthereisnoindicationthatboilerre
pairswill bemateriallyincreased.

Theoil tankis builtto fit in the coalspaceof theten
der,and holdsasupplyof23%barrelsof oil (equivalent
toaboutseventonsofcoal),theoil beingheatedbyacoil
of steampipesin thebottomof thetank,asmoresatis
factoryworkingis obtainedwhentheoil is thinlyfluid.
Anair pressureoffivetosevenpoundspersquareinchis !
carriedin the tank—thisandtheheatingdevicebeingI
especiallynecessaryin the useof heavyoils—thewire‘

nettingandbaffleplateareremovedfromthe frontendi
andthenozzlesreducedto3in. 1

Followingis thecostof makingthe changes,though1
thesefiguresmaybemateriallyreducedwherelaborand
materialarecheaper,and facilitiesfor suchwork are
better:
Materialforoiltank....................................... Wl-24.
Twolioldenburners......................... ...... .. . 150.00!Liningbrickforiirebox. . ................. ........... 15.25.
Miscellaneouspinesandfittings...... ..... 10.97,
Laborandsuperintendcnce.... . .................. .. 107.72i

Total..... ................ .... ..... .....................835818\
An additionalexpenseof$63.50for50barrelsofoil,andI

$35.00forminorexperimentalalterations,was incurredl
in runningtheengine,in trial service,beforeputtingit -,
ontorevenuetrains. The enginehas beenheretofore

Cylinders....... .. ... 18in.X2!in runningin lightpassengerservicebetweenLosAngeles
gfflng Wheel" ' ' in' andSanPedro(27miles)burningWellingtoncoal(Vanre-box(atgrate .. 7210.X34In. , _
firetosurface.... ........ ............. .... 17sq coiiverIsland)costing$7.50pertononthecoalingtrack.
giliii’eiii'ifififiiiij"""JiIJIIiI.":;I; '''' "II" Lugsq‘gl During experimentsextending‘overa periodof two
Leuglhoffines..... ............ ._ 10fr. II in. weekspriortothechange,apreciselysimilarengine,in

gafgft‘ggguilgfi'"
' ''' ''" 1592,35:essentiallythesameconditionand the sameservice,

Exhaustn-zzlee.._ . 3%in diam. ..
We'gbtondrivers.. 58100lbs. ==
'I‘otalweight .. 92,000lbs.
Engineandtender(loaded). . 16’1"!)lbs.
Capacityoftank.................... .............. 3.500gals.

Theaccompanyingdrawingwill illustratethe altera- :
tionsmadeandthe devicesat presentemployed.Two T"
Holdenburners,placedasshown,and 14in. apart,are ‘
used to atomizeand inject the oil into the firebox, ‘,. _jl
which is lined 8 in. thick withfire—brick,in frontand ‘
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Fireboxof Oil-BurningLocomotive—LosAngelesTerminalRailway.

partiallyonsides.anair spaceof2in. beingleftbetween
thebrakeandthesheetstopreventoverheating.

A descriptionanddetaildrawingsof thisburnerwill
befoundin the Railroad Gazeerof Feb. 26,1892,page
152.Roughlyspeaking,it consistsof threeconcentric
tubes,theoil passingthroughtheannularspacebetween
theouterandmiddletubes,and steamfrom theboiler
passingthroughthe like spacebetweentheinnerand
middletubes(theinnertubecarryingair)thesteamand
oil passinto and throughonecombiningtube,from
whichtheyaredischargedthroughtwo small holesin
theendformingtwojets for eachburneronestraight
ahead,andoneatsuchananglewiththeaxisofthebur
nerthatit meetsthe correspondingjet from theother
burneraboutthe centerof the firebox,the four jets
therefiaringout and forniingasheetof flamewhich
fills the box horizontally,and impingingagainstthe
frontbrickwall,followsbackunderthebrick arch,and
thenupoverit into the fines. A moreintenseheatis
obtainedthan with coal,but is so evenlydistributed
that no objectionablelocal heatingtakesplace. The
bricksin thebox becomewhite hot, and retaintheir
heatso that the enginewill standall night (10to12
hours)withdampersandsmokestackclosed,andretain

a pressureof20to30lbs.ofsteamin themorning. The
oil feed is regulatedseparatelyin eachburner. One
isarrangedsothat a quarterturnof thewheelshutsoff
theoil,and the otherrequiresseveralturns. Thus one
burnermaybeshutoff simultaneouslywiththeclosing
of thethrottle,andtheotherwhichis left burningdur
ingstops,aswellaswhenrunning, is used,byvirtueof
its gradualfeed,to nicelyadjustthesupplyof oil to
the demand,asindicatedby thesmokestackandsteam
gage.

'

Thegratesurfaceis flooredoverwith brick,excepta
rectangularspace% in. longby 18in. wide,through
whichair is admitted.Thebrick archis longerthanin
ordinarypractice,andbytheproperadjustmentof this
arch and the grateopening,preventingtheincoming
coldair fromstriking againstthe exposedpartsof the

evaporated6.2lbs.of waterperpoundof coal,fromfeed
waterat60dogs.1".,tosteamat150lbs.pressure(366degs.
F.). Sincethechangewe have burnedtwo different
oils; thefirst,a SantaPaulaoil of 24degs.to 28degs.
Beaumé(7.5lbs.pergallon)gaveanevaporationoffrom
11.73lbs.to12.40ofwaterper poundof oil,thesebeing
theextremelimits. Theleastfavorableof theselimits
makes3.8barrelsofoil, costing$4.19,equivalentto a

ton of coal,costing$7.50—asavingof 44.1per cent.,
whilethemostfavorablegivesasavingof 47.2per.cent.
Theaboveis figuredat $1.27perbarrelfor oil,which it
hascostus in small quantites(27centsbeingfreight
charges). '

The otheroil isaLos Angelesproductof from 18.8
degs.to16dogs.Beaumé (8 lbs.pergal.)whicbwegetfor
75centsperbbl.,andwhichhasgivenanevaporationof
10.81lbs.ofwaterperpoundof oil,which,figuredasbe
fore,givesasavingof64.2percent.

Theapproximateaccuracyof theaboveis checkedas
follows: During runs coveringa total of 1,094miles
withLosAngelesoil thecostpermilefor fuel has been
11.1cents,asagainstanaverageforthepreviousyearof
28.3centsforcoal. Thisshowsa savingof 60.8percent.
The difierencebetweenthesetwo resultsmay beac-,‘

countedforbythefactthatin the coal-burningserviceI

theenginewasallowedaslight switchingmileage,and:

in theoil servicenonehasbeenallowed,and also in oil i

burningasmall percentageof the steamgeneratedis

iusedin theburnerandin the steampipesfor heating
theoil, thismakingaslightincreasein costpermilefor
fuelthattheevaporationcomparisonwould not show.,

Whereanengine is workedhard,with heavytrains,or i

athighspeeds,and the wasteof coal correspondingly1

enormous,astill greatersavingmayofcoursebehad,as

and black smokeissuesfromthestack.carbonandthe
heavierconstituentsof theoil will depositunburnedin
thedues. Whilestandingovernighttheoil is turnedon
once,or perhapstwice,in orderto keepup sufficient
steamto run the burners,and whenfiring upa cold
boiler(whichmaybedonein muchlesstimethanis re
quiredforcoal),thesteampipeleadingtothe burner is
connectedto a stationaryboiler in the roundhouse,
whichprovidesthe burnerswithsteam.Foremenbe
comeproficientwith very little experience,the main
requisitebeingextremecarein preventingthefirebox
frombeingcooledbyusingtoomuchair ortoolittleoil.
Oneimportantfactis thatwith thisplanaheavieroil is
beingusedthanhasbeenusedelsewhere,and therefore
oil is usedfromoilwellsthathavenoothercustomers.

\Ve havealso two enginesfittedwith theBaldwin
burner,whichseemstogiveequallygoodservice.The
workingtestsarefor a lessperiod,the engineshaving
beenmorerecentlyconvertedandsosimilartothework
oftheHoldenburnerthat it doesnot seemnecessaryto
describetheworkfurther. Thereaderis referredtothe
Railroad Gazetteof Feb. 8

,

1895,page82,for a descrip
tionof thisburner,thechiefdifierencebetweenit and
theHoldenbeingthat the Baldwin burneris inserted
underthemud-ring,requiringno cuttingof the water
leg. It ismuchcheaperin first costand costof appli
cation. The Holdenburner,however,hasgivenrather
betterresultsuponourlarge10-wheelengines.

Greatcredit isdue to our Mastermechanic,T. R.
Shanks,forhisefficiehtworkin covertingtheenginesto
enablethemtousetheheavyLosAngelesoil,and tohis
watchfulnesswhenfirstputin servicein adaptingthe
liningoffirebricktogive the bestresults. No super
heatingof finesor sheetshasatany time occurred.To
hisassistant,Mr.H. S. McKee,isduethe creditof the
officeworkandthecarefulwatchon all measurements
togivetheaccuratefiguresheregiven.

RailroadLegislationin Maine.

The Legislatureof Maine,which has recentlyad
journed,passeda numberof lawsaflectingrailroads.
Wecopyfrom the LewiafonJournal, which issueda
specialeditiongivingall thelawsin full, the following
paragraphsepitomizingthesestatutes,includingalsotwo
or threewhichhaveonlya localapplication.

An acttoenable
WashinQ‘on

Countyto loanitscredit
to theWashin onCount ailroadwas

passed
andthe

charterof the boreLine ailroadwasa lowedto die.
The WashingtonCountyRailroadcharterhas beenex
tendedfouryears.

All horserailroadsaretobeknownasstreetrailroads
forthepurposesoftaxation,whichshallbe uponall at
thesamerateasheretoforeuponhorserailroads.

An_addition has beenmadeto theRevisedStatutes
relatingtomaliciousmischiefso that whoeverbreaks
andentersan rail car,destroys,in'ures,defilesor
defacesan railroadcar,ormischieviousy ormaliciously
releasest e brakesu n, movesor setsin motionany
railroadcar,etc.,shal beim risonedforatimenotex
ceedingtwoyearsorbeprunisedbyafinenotexceeding

' All railroadshavebeenauthorizedtooperatetheir
linesbyelectricity.

Therailroadcommissionershavebeengivenpowerto
determinethe mannerand conditionsof onerailroad
crossinganother.The commissionersshall determine
howbridgeserectedb any munici lity,overwhicha
rtgilrriad

passes,shall construct and maintainedas
as e y.

Thecountyof Aroostookhas beenempoweredtoin
vestin theBangor& AroostookRailroadto an amount
not exceeding$228,000,and thesecondmortgagemade
bythecompanyhasbeenratifiedandconfirmed.

e railroadcommissionersare 'venthepowerof ap
provalon thelocationofstreetrafiiroads.

A personwhosebuildingorproperty is injuredbyfire
communicatedfrom a locomotivecannotnow collect
damagesfromtherailroadcompanyandalsoreceivein
suranceonthesame.

Interlockingfor an ElectricCrossing.

The drawingsgivenherewithshowthe mannerin
whichtheNationalSwitch& SignalCo.hasequippeda
crossingof theChesapeake& OhioatCatlettsburg,Ky.,
toprotecttheC. & 0. trains from thedangerof run
ning intoelectricstreetcars,and to protectthelatter
fromthesteamlocomotive.

Themain ideain'designingthis interlockingwasto
providecompletesafetyat theleastexpense,and thear
rangementissuchthata regularattendantneednot be
employed.Theconductorof the streetgiera'si‘ltoleave
hiscarbeforeit entersuponthecrossing,Mgointo the
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Fig. Z—TrackCircuitl.
cabinandsetthesignalson theChesapeake& Ohio at
danger. After proceedingthus far he finds‘ himself
lockedinto thecabin. Hethen setsthe signalfor his
owncar to cross;andhemustreplacethis at danger
andsettheChesapeake&Ohiosignalsatall-clearbefore
hecanopenthedoortogoout.

Thearrangementof tracksis shownin Fig. 4
,

the let~
combustionof oil is virtuallycomplete,howoeverhard, tersr‘ and1"indicatingthe electricalconnectionwith
theenginemaybeforced. ‘ therelays. Thehomesignals, 2 and 7

,

arelocatedabout
Our experiencehasindicatedthatthebestresultsare , 300ft. fromthecrossing,andthedistantsignals, 1 and 8

,

obtainedwhenthin,greysmoke is allowedtoissuefrom about1,500ft. fromthehomesignals.Therearederailing
thestack,aswhenthestackis entirelycleared it is ac- switches5

, 5
,

in thestreettrack,butnonein thetracksof
complishedbyadmittinganexcessofairovertheamountthe standardrailroad. The streetsignals 3

,
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dwarfs,thoughtheymaybeplacedonhighpostswhere
desired.These,aswellasthederailingswitchesandall
the othersignals,are connectedwiththeleversin the
tower in the usual manner.Ordinarilythe railroad
signals1,2,7and8areleftatall-clear,andtheothersat
danger,with thederailingswitchesopen.

A sectionof the interlockingis shownin fig.1. To
provide against carelessnesson the part of the
conductorof the electriccar the leversare so in

l 3 a

F'r'u.l.—Inlcrlocln'ng.

terlockedthathecannotclearNo.1untilhe hascleared
2,7and8;andhecannotopenthedoortogooutuntilhe
has clearedNo.1. Besidesthis the homesignalsare
lockedat clearand the streetsignalsat dangerby a
trackcircuitwhenan approchingtrain passesthe dis
tantsignal. Thearrangementof the track circuits is
shownin fig.2,in whichR' and1‘?1representthe relay
points,andL' andL’ leadtothelockmagnet.It will be
seenthatbothtracksmustbeclearof trains (from the
distantsignalto and beyondthe crossing),in orderto
closethecircuitthroughthelockmagnet,soastounlock
lever2andpermitthestreetsignalsto be cleared.The
arrangementofthelockmagnetisshownin fig.8. When,
in consequenceofthepresenceofa train insidethe dis
tantsignal,oneithertrack,eitherone of the relaysis
open,thelockmagnetis openandthecounterweight,0,
attachedto thearmature,falls, thrustingthe plunger
intotheholein thetappetof the interlockingmachine.
This hole is shownat Hon tappetNo.2in fig.1. The
similarholeatA, fig.1,is for a plungeroperatedby a
leverconnectedwith thedoor of the cabin,this being
themethodof lockingleverNo.1,referredtoabove.

In the operationof thesignalsfor thepassageof a
streetcar theoperatorputslevers1,2,7and8todanger.
Themovementof lever1, whichmust be madefirst,
shifts theholeA sothat theplungercannotenterit,
andthiskeepsthe cabindoorclosed. When the four
levershavebeenputtothedangerposition3 and 5 are
unlockedso that the man can closethe derailing
switchesandclearthesignalsforhisowncar. Afterthe
carhaspassedoverhereplaces3 and5andclears1,2,
7andB. As beforestated thehomeanddistant sig
nals1,2,7and8aresointerlockedthatall of themmust
beclearedin propersequence,1beingclearedlast; and
with leverlthus reversedtheholeA registerswiththe
plungeroperatedby thedoorandtheoperatoris free
to leavethetower.

If the conductorattemptsto set signal 2 or 7 at
dangerwhena trainisapproachingit hefinds it locked
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although it ischeapenough. TheP.,L. &M.Co.used it

i until 1875,andthere it cost11.4cents+ pertie. Of this6.2
centswas for the sulphateitself. Each tie received
from 52.8to70.4lbs.of a solution,whichsolutioncon

, tained33lbs.ofsulphateof coppertoevery260gals.of‘ water;thatis,eachtiewastreatedwith 1.08lbs.of sul

| phateofcopper.Theantisepticdosewasfeeble,thesul<
phatewas partiallywashedout by humidity,and it
causedrapidcorrosionof therail fastenings.

’

Chlorideof zinc is muchusedin Germany,Austria
andRussia. It is usedin a solutionof 2 to 8 percent.

1 For oak ties,9.51quartsof thesolution,thatis, .4lbs.

: of thesalt,areusedpertie. For pineabout1.10to1.65

' lbs.ofchlorideofzincis usedpertiein Denmark.This

, treatmentis still cheaperthan that bysulphateof cop

i per,butit hasthesamedrawbackwith regardtosolu

: bilityin water.
Creosotehaslongbeenusedin England,France,Bel

gium,AustriaandPortugal.It is relativelycheapwhen
itsantisepticqualitiesare takeninto accountandits

i naphthalineis insoluble.0n theFrenchstaterailroads,
ian antisepticmixtureof creosoteand chlorideof zinc

i isemployed,being 8 gallonsofchlorideand10.4gallons

1 ofcreosoteto every260gallonsofwater. Thewoodis

1 treatedtosaturation.
With thisbriefexaminationof thevariousmethods,

Mr.Euverteproceedswithhisparticularaccountofcreo
‘ soteanditsuses. Thegeneralnameof creosoteapplies

.‘ tooneof theproductsofdistillationof coaltar contain
ing a certainproportionof antisepticproducts.Of
course,othertarsyieldcreosote,andwoodtarwouldbe
particularlyusefulfor preservationif thepricewasnot
toohigh,for it is richin antisepticphenols.The chief

l sourceofcoaltarisfromilluminatinggasworksandfrom
cokeworks,butthefirstsourceis verymuchthe more
importantasthecokeworksarenot oftenarrangedto
savethetar. It is believedthatbyachangeinthismat
terin theFrenchcokeworksall the creosotenecessary
couldbeproducedin that countrywith- ,/\
out importation.In the French exper- 1

i\ v;
ienceabout 5 percent.of the coal is re- !

V
turnedin tar in themanufactureofgas

‘

and about 2 percent.in making coke.
After distillationat the gas works,the
heavyoils aredelivereddirectlyto the
railroadcompaniesfor creosoting.This
heavyoil or creosote,asit is calledwhen
usedasa woodpreservative,shouldhave
aminimumof 10percent.anda maximum
of30percent.ofnaphthalineandasmuch
aspossibleofphenols,sayup
to 10percent. It is well to

'3
l

i
L

be sure that your creosote
M,

M .
containstheseproportionsof ' c o i

theseelements,for thereis f...
considerabletemptationto “ "

extractthephenolswhichare M, "

nowuseful,in Franceatany o

rate,in makingnitricacidexplosivesand
naphthaline,whichhasvariousindustrial
uses. 1

.,

TheFrenchcompaniesusegenerallyfor '

tiesthreedifferentwoods—oak,beechand
pine. Exceptionallythey usefir, larch Fig. 3.—Lock
and chestnut. Heart oak may be used Mamet
withouttreatment,butwhenit has muchsapwood it

soonrotsandshouldbeinjected.
Ties of heartoakwill absorbbutsmallquantitiesof

creosote.Oak tieswith moreor lesssapwoodabsorb
from5.2to7.39quartsof creosote.Thebeechandpine
tiestakeupabout26quartsbeforetheyare saturated,

’M-‘
Fig.4.—IntcrlockedSignalsfor StreetRailwayCrossing.

bytheelectriclock,lever 7 in the clearpositionbeing
lockedbylever2in theclearposition.

Thewatus for lockingthe leverby meansof the
patentedandapatenthasbeenappliedfor

ufieelect-tc lock.
A plant of this kind has also beenorderedby the w

Toledo,St Louis8:KansasCityroadforAlhambra,Ill.

Preservationof Ties inFrance.‘
In a recentissueoftheRevueGénéraledesCheminsde

Fer,Mr. Euverte,an officerof theParis,Lyons& Medi
terraneansystem,givesa prettycomprehensivestudyof
themethodsof treatingcrosstieswhicharegreatlyused
in France. Thesubjectis presentedwith that elegance
ofarrangementthatweexpectin Frenchscientificwrit
ing,but in the abstractwhichfollowsweshallcut it

down a grea: deal and departsomewhatfrom the
author‘sarrangement.

Theseprimaryconditionsare laiddownasnecessaryto
theutilityofanantisepticemployed.It mustbe liquid
at themomentof injection,and it mustbecheapenough
for practicaluse. Sulphateof copper,chlorideof zinc
andcreosotefill theseconditionsandareall used. Sul
phateof copper.however,has to-daybut little use,

'For anexcellentaccountof lhe methodof preservative
treatmentof timberontheSouthernPacific.seetheRail
roadGoalieofFeb- 8

,

1895

lbut the processis usuallystoppedbeforethatpointis
reached.The quantitiesof creosoteasadoptedbythe
differentdemonstrationsare,as below,in poundsper
tie:

gr: .. . ... . . . ..... . . . . . . -.. . . . . . . ....llt015.4lbs.ch,NorthernSystem .. '6

'estern... . 33to$32“
P.,L. 8: 352 "
Eastern.... . .. . . ... .. 52.8“Pine,SouthernSystem 264 "
Orlsnns...... . ..... .. . . . . . . . . ....... ..... ...... 30.8"
P.. L. & M. . .... ......... . . .. ...... . . . ............. 26.4“

theirtiescreosotedorhavethemcreosotedby contract
ors. TheLyons Co. and the Northernbuy a part of
theirtiescreosotedandtreattherestintheirownworks,
ofwhichtheP., L. & M. hastwoandthe Northernone.
TheP., L. & M. Co.cantreat600,000tiesa year,and, if

needbe. 800,000.The Northerngenerallytreatsfrom
250,000to300,000.TheEasternCo.treatsall of its own
tiesin twoworks,oneof whichaloneturns out about
400,000tiesayear,andmayturnout500,000.

TheNorthernCo. employsat its worksat Villers
Cotteretsa specialprocess,a modificationof the old
Blythesystem.Thetimberis first steamedin a reser‘
voircontainingcreosote,thentheproductsof condensa
tionaredrawnOEandtheheavyoil is collectedfor use

0 In transformingfromtheFrenchsystems,afranchasbeen
takenas20cents

again. Thecylinderisthenfilledwithcreosoteandsub
jectedtopressurebysteam,andadoseof about6.6lbs.
pertieforcedintothebeechwood.At theseworksthere
are 9 cylinders,eachofwhichwill takein about25ties
andabout1,000tiesareturnedoutperday.

The companiesgenerallyuse stationarycylinders,
whilethe contractorsmoregenerallyemployportable
cylinders.In thefirstthetiesarerun in on trucks,the
trucksbeinghandledeitherbyhandorby capstans.In
thesecondsystemthecylindersopenat themiddleand
eachofthetwohalvescanbe rolledto the placewhere
thetiesarepiled. Thesystemusingstationarycylinders
hastheadvantageofeconomyof timein loading,while
themovablecylindersadmitof lesscostlyplant. The
cylindersusedvaryin length. Theyaregenerallyfrom
twotofourtimesthelengthof a tie ; that is, from19.7
to39.4ft. Theirdiameteris generallyfrom5.2ft. to5.9
ft. Theoperationoffillingthecylinderswith ties,car
ryingouttheprocessof injection,and then takingthe
tiesout,is foundtotake75minutes,on the average,for
stationarycylinders.For the portablecylinders,the
averagetimeattheditferentworks variesfrom 105to
125minutes.

In theearlydaysof treatmentthe aim was to treat
thewoodneartheforestwhere it wascut,andsmalland
portableplantswerecommon.Generallyit is found
moreadvantageousto build larger and permanent
plants. Theseareplacedneartheforestregions.Thus,
theNorthernCo.has establishedits worksat Villers
Cotterets,the Lyonsat Collognesand the Easternat
Amagne. The additional transportationof the ties.
necessitatedbytakingthemtotheworksisestimatedto
cost about six cents pertie. In orderto minimize
thistheP., L. & M. Co. hasestablishedtwo works,one
for itsNorthernandonefor the Centralportionof its
system,notcountingtheworksofthecontractors.

Muchattentionis paidin Franceto theseasoningof
theties beforetreatment.The time thattheyareleft
piled,toseasonvariesfromsix monthstoayear,accord
ingtotheclimate,theprevailingwinds,etc. Therefore,
thetreatingplantshouldhavelandavailableforpiling
agoodmanyties.Variousmethodsofpilingareadopted,
butgenerallytheaim is to pile thetiessolooselythat
theair cancirculatefreelyandtoarrangethepileswith
regardtotheprevailingdirectionof thewinds. In some
casestiesarekiln dried. For instance,at theAmagne
worksof theEasternCo.,all ties are kiln dried,prob
ablyforthereasonthattheclimateoftheregioniscom
parativelydampandcold. It is estimatedthatoakties
loseabout15percent.of theirweightafter18months’
seasoningin theopenair,andthenabout1.6percent.in
kiln drying for a periodof 144hours. For beechthe
averagefiguresareratherdifferent.Afterthreemonths’
seasoningin theopenair thesetieswill havelostabout

7 percent.oftheirweight. Theyarethenkiln driedfor
72hoursandlose 4 percent.more. Kiln drying is used
moreor lessbytheNorthernCo.at itsCollognesestab
lishment.Theauthorestimatesthecostofkiln drying
atfrom0.6to1.0cent.pertie.

It iscustomaryattheFrenchworkstofacethetiesfor
thereceptionof therail or chairbymachinesdevisedfor
thatpurpose,-whichisagreatsavingovertheoldmethod
ofdoingthisbyhand.

Thecostoftreatmentofoaktiesisputdownat 8 cents
pertieforcreosoteand4.4centsforotherexpensesatthe
Collognesworks. For beechorpinethe creosotecostis
considerablymore,namely,22.4centsontheP., L. & M.,
and34centsontheEastern,whichcompanyusesagreat
dealmorecreosote.Wemaysay,then,thattheoakties
will costfortreatment12.4centsand the beechor pins
tiesfrom26.8to 88cents,althoughthe authorthinks
that 4 centsshouldbe subtractedfrom thesefigures.
Theextracostfortransportationisof coursequitevari
able.

Ofcoursethegain in lifeof tiesis themostimportant
of thequestionsto beconsidered.The P., L. & M. 00.
substitutedcreosotingfor the treatmentof sulphateof
copperin 1876,for beechties oroaksapwoodties,which
representedaboutone~fifthofthetiesused. Theaverage
lifeof thosetakenoutof thetrackin the years1881,'82.
and‘83hadbeen9.8years. Fromthelatterdatethelife
of thetiesgrewsteadily,andin 1898it had reached13.4
years; butthislife isstill growingasthe old tiesdisap
pearandasthepercentageof treatedties increases,and
it maybeexpectedtogrowmuchhigher.

A non-treatedoak tie costs90centsnearthepoint
whereit iscut. After treatmentit costs$1.08,an in
creaseof20percent. Thebeechtie, not injected,costs
60cents;creosotedit costs92cents. 0n theP., L. & M.
thelife is seentohaveincreased37percent.,while 4 per
cent.ofthetieswerecreosoted.Observationsweremade
ontrial sectionson theEasternsystem,whichindicated
anincreaseof 65percent.in thelifeof treatedties,and
ontwotrial sectionsontheP., L. & M. theobservations
led tothebeliefthat thetieswould live from21to24
years,wherethelifeof tiestreatedbysulphateofcopper
wasonly13.7years.

At presentabouthalf thecreosoteusedontheFrench
roads is imported. France exportsannually about
850,000ties,mostofwhicharecreosotedbeforeshipping
andareimportedfromBordeauxto SpanishandPortu~
gueseports.

The MozierThree-éositionSemaphore.

TheMozierSafetySignalCo.,of Cleveland,is issuing
anewcatalogue,fromwhichwetaketheaccompanying
engravingof thelatestdesignof thecompany‘sthree
positionsemaphorewithahollowpost.

The companymakesthesesignals,with solid posts,
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