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Herschel.C. ContinuousRevolvingDraw-Bridges.54p. 8°.
Boston.1875.Nineteenillustrationsintextand10plates.The
firstcompletetheoreticaldiscussionintheEnglishlanguageof
drawbridgesbuiltascontinuousgirders.Someof therefiiie
mentsareheretreatedforthefirsttiiue.

Merrinian.M. TheoryandCalculationofContinuousBridges.
130p..24°.NewYork.1876. ~

Merriinan.M.RoofsandBridges.PartI. StressesinSimple
Trusses.‘H-124p. 8°. NewYork.1888.

Howe.M. A. TheoryoftheContinuousGirder.84-119p. 8°.
NewYork.1889.

2. 011BridgeSlresser-—GrafihirMethod.

DuBois.A. 1. ElementsofGraphicStatics.andtheirAppli
cationtoFramedStructures.51-H04p..8°. Withatlasof 3-’
double—pageplates.8°. NewYork.1875.Thefirstpartgives
thegeneralprinciples.thesecondparttheapplicationtosimple
andcontinuoustrusses.andthethirdparttothearch.

Cain.W. TheoryofSolidandBracedElasticArches.
24°.NewYork.1879.

Greene.C.E. TrussesandArchesAnalyzedandDiscussed
byGraphicalMethods.Part1..RoofTrusses.64p.3pl.1876.
PartII.. BridgeTrusses.181p.10pl. PartIIl.. Arches.13-1-I90
p. 8pl.8°. NewYork.1879.PartII.. dealswithsingle.con
tinuous.anddrawspans.andPartIII.. includesstifieuedsuspen
sionbridgesaswellasmetallicandstonearches.

Merrinian.M..andjacoby.H.5. RoofsandBridges.Part11.
GraphicStatistics.‘T-H24p. 4pl. 8°. NewYork.1890.Con
finedtosimpletrussesof roofsandbridgesinadditionto the.
principlesandmethodsofgraphicstatics. .

Howe,M.A. SabulaDrawbyGraphics.35p. 8°.Chicago.
1886.Comparativedeterminationofstressesinadiiawspanby
bothanalyticandgraphicmethods.

Hoskins.L. M. Elementsof GraphicStatics.8+-191p. 5pl.
8°. NewYork.1892.The firstpartrelatesto thetheoryof.
graphicstatics.thesecondtosimpletrusesandthethirdto
centroidsandmomentsofinertia.

LaRue.B.F. GraphicalMethodforSwingBridges.104p.;
3pl. 24°.NewYork.1892.

172p.

3. OnStressesandConrlruclion.

Whipple,S. WorkonBridgeBuilding.12)p. 10pl. Utica.
1847.Thiswasthepioneerworkin therationaldiscussionof’
stressesandtheproportioningofmembersinsimpletrusses.A
lateredition.publishedin NewYork.1872.contains6+319p.
8°.Thetreatmentofdetailsofconstructionofwoodenandiron
bridgesoccupiesmorethanhalfofthisedition.

Hanpt.B. GeneralTheoryof BridgeConstruction.268p.
16pl.8".NewYork.l851.Thefirstparttreatsoftheresistanceof
materials.stressesinsimpletrussesandmethodsofconstruc
tion. Thesecondpart.givesa descriptionof tenwoodenand
fiveiron railroadbridges.accompaniedin mostcasesbythe
billsofmaterial.Oneof theironbridgesis the55-footspan
plategirderbridgeinventedby Jas. Millholland.anderected
in1847.

Wood.Dev. Treatiseon theTheoryof theConstructionof
BridgesandRoofs.10+2-19p. 8°. NewYork,1873.Almost
entirelyonstresses.

Bender.C. PracticalTreatiseonthePropertiesofContinuous
Bridges.150p. 24°.NewYork.1876.

Cain-W. MaximumStressesinFramedBridges.1%p. 24°.
NewYork. 1878.AlsocomparesseveralAmericantypesof
bridgetrussesasregardsweightandconsiderseconomicdepth.

Ricker.N. C. Constructionof TrussedRoofs.158p. 4pl.
8°. NewYork.1885.Twochaptersaredevotedtothedesign
ofawoodenandanironrooftrussandtheirdetailsofconstruc
tion.whiletherestofthebookrelatesprincipallytostresses.
Asmosttextbooksonbridgesalsotreatof rooftrussesthis
workisinsertedinthelist.

Burr.W.H. StressesinBridgeandRoofTrusses.ArchedRibs
andSuspensionBridges.1sted. 1880.3ded. 1+454p. 12pl.
8°.NewYork.1886.Thediscussionofstressesinbridgetrusses
includesalsoswingordrawbridgesnotmentionedin thetitle.
Nearlyone-thirdofthebooktreatsofthedetailsofconstruction
andthedesignofawroughtironthroughrailroadbridge.The
detailsofthebridgeareshownontheplate.

DuBois.A.1.Strainsin FramedStructures.1sted.1883.7th
ed.2'Z8+540p.8 pl.sq4°.NewYork. Thefirstpart(thy-=9.
fifthsofthewhole)isdevotedtothedeterminationofstresses.
thediscussionrelatingto suspensionsystemsandcontinuous
girdersbeingquiteextended.whilethaton elasticarchesis
verybrief. In theseventheditionthetheoryof thecantilever
trusswasadded.In thesecondpart124pagesaredevotedto
describingtheformsof bridgemembersandtheirdetailsand
themethodsofdimensioningthem.illustratedbynumerousiii
dependentexamples.andfollowingthisarechaptersonthe
derivationofformulasfordeadweightandeconomicdepth.on
thedesignof an iron railroadbridge.onshopdrawings.on
ordering.shippingandinspectingbridgematerial.andon
bridgeerection.The platesincludedetaildrawingsof the
wroughtirontrussandof a numberof travelersandfalse
worksusedinerection.

Johnson.J. 13..Bryan.C.W.,andTurneaure.F. E. Theory
andPracticeofModernFramedStructures.ll-l-527p.39pl. sq.
4°. NewYork.1893.The firstpart(230p.)containsthedis.
cussionofstressesinsimple.continuousandcantilevertrusses.
suspensionanddrawbridgesandarches.The secondpart
openswithdetailsof construction.followedby designsof a
plategirder.anironrooftruss.apin-connectedrailroadbridge,
andahighwaybridge,andtwostandardplansforHowetrusses.
Succeedingchaptersdealwithswingbridges.trestles.elevated
railroadstructures.stand-pipes.tallbuildingandmillbuilding
construction.Thechapterontheaestheticdesignofbridgesis
illustratedby numerousdiagramsandhalf-toneviewsof
bridges.Theappendixcontainsarticleson structuralsteel.
generalspecifications.manufactureandinspection.andAmeri
canmethodsoferection.All designsareaccompaniedbygen
eraldetaildrawings. _

Bovey.H.T. TheoryofStructuresandStrengthofMaterials.
154,817p. 8°. NewYork.1893.A portionof thisworkison
stressesinroofandbridgetrusses.includingarchedribs.draw,
cantileverandsuspensionbridges:andthedetailsofconstruc
tionalsooccupyasmallspace.Thelargerpartis ontheme
chanicsofengineering.

Thesubjectof stressesin trussesis alsotreatedin several
otherworksonmechanics.suchasthosebyChurchandLauza.

(To ancourmusn.)

A Historical Sketch of Railroad Signaling‘

The commencementof railwaysignalingmaybe said
tohavebeencontemporarywiththeintroductionof the
locomotive.Railwayengineersat oncerecognizedthe
importanceof securingimmunityfromcolfision,andfrom
thattimetothepresent,a remarkableamountofingenu
ityhasbeenbroughttobearupontheart. Notwithstand
ingthis.thebestpracticalapplicationshavefallenshort
of securingthedesireddegreeof safety. The evervary
ingcontingenciesof railwaytraffic.andthe seemingim
possibilityof reducingthehumanfactorbeyondacertain
point.aretwoof themanydifficultieswhich havefaced
the signal engineer.Oneof the greatestdifficultiesin
thewayof eflicientsignalingin thiscountry.is thelack
of sufiicientsidetrack siding accommodation,and the
attendantinferiorarrangementof switches.Thismatter
of properswitcharrangementsgreatlyaffectsthe safety
of theline.andit is almostimpossibleto properlysig
nala badlyarrangedsystemof tracks. A greatnumber
of fatalaccidentshavebeencausedbyusing the main
tracksfor passingorshifting purposes.The dangerin
railwaytravelarisesfrom theirregularmovements.If
all train movementscouldbemadeaslaiddownbythe
timetables.weshouldhavefewcollisions. Owingtothe
rapidincreaseof railwaytraificinEnglandaftertheintro
ductionof thelocomotive.the needof propersignaling
applianceswas muchsoonerfelt in that countrythan
elsewhere.andwethereforeturntoEnglandfortheearly
historyof signaling.

1cannotgiveabetterideaof thefirststepsin signal
ing.than by readingthe followingextractsfrom the
RailwayEngineer(London)of February.1881.

“Theimportanceof meansandapparatus.forcommuni
catingintelligence,bysignsorsignals.betweendistant
places,wasrecognizedataveryearlydate.and amongst
theearliestappliancesforeffectingthisend,wereadof
the semaphoreor its equivalent.which form is still
chieflypreservedonalmosteveryrailway,whetherhome
orabroad.Probablythefirstrecordof aseniaphoricsys
temis thatdescribedbyPolybiusin ancientGrecianhis
tory.fortransmittingmessagesbyitscombinationsspell
ingoutwords. In 1700.semaphoreswereexhibitedin
France.andwelearnof their applicationagainduring
the FrenchRepublic. A Prussiansemaphore_wasthen
inventedwiththreearms,capableof indicating4,000dif
ferentsignals. We nexthearof its introductioninto
Russiain amoreexpensiveandelaborateform.duringthe
daysof EmperorNcholasI.. witha viewto transmitting
bothcivil andmilitaryintelligence.ButDr. Hookewas
aboutthefirsttoassociatehisnamewith semaphoresin

conveyingconflictingintelligence,andcausingmanysad
accidents.

TheGreatWesternlineemployedpartiallyrotatingper
forateddisks.witharectangularboardbelow,fixed on
thepostatrightanglestothedisk. Thisarrangementis
shownin fig.2. The Lancashire& Yorkshirerailway
usedsignalsconsistingof two disks.situatedonarmsat
rightanglesto the post.commonlytermed“spectacle
signals,"andshownatFig. 3.

In themeantimesomeof the Irish railwaysadopteda -
rotatingpennant-shapedsignalasrepresentedatFig. 4.

Figures5and6representrespectivelytheearlysignals
usedontheBlackWallandGrandJunctionRailway. Fig
ure 7 showsthe classof daysignal employedbythe
SouthwesternRailwayin 1840,in whichthe disksare
capableOi turningon an independenthorizontalaxis.
besidesturningbodilywiththepostonaverticalaxis. In
this caseone signal controlsboththe“ up" andthe“ down" linebythevariouspositionsof theperforated
disk.themovmentsof thesamebeingaffectedby a cord
passingoverapulley. Therespectivesignalsgiven by
the relativepositionsof the solidsegmentin thedisk.
will be readilyunderstoodb referenceto the sketch.
Whenthedisk is turnedroun bodilywiththepostsoas
topresentanendview.itsignifiesbothroadsare“ clear.”
This kindof visibledaysignalis still retainedonsome
partsof theline.

Somewhatsimilar signalswereusedontheBrighton
Railwavfor governingthebranchand shuntingtraflic.
TheyareshownatFig.8. Butthediskswerenotprovided
withanindependentrotarymotoiiasin theabovecase.

In theineanwhlea modified"spectaclc”signalbecame
muchin vogueonthesouthernrailways.and is repre
sentedatFig. 9. Thegeneraldesignis exactlysimilarto
thoseusedonthe Lancashire& Yorkshire.but on the
Southernrailwaysthepostswerefixed.while the arms
anddisksattheirextremitieswerecapableof partialver
ticalrotationaboutaclear horizontalaxis.throughthe
interventionof ropesorchainspassingoverpulleysand
actuatedbylevers.

Balancecrossbarsignalswerenexttriedonthenorth
enirailwaysasshownatFig. 10. Andin 1841,the sem
aphoresignalwasintroducedonour railwaysbyMr. C.
H. Gregory.It rapidlysupersededall otherkinds of
visibledaysignals.and maintainsits superiorityto the
presentday. Figure11representsthe earlyseinahore
signal,whichconsistedof two arms,capableof eiug
radiallyraisedor loweredthroughanarcof about90de
grees;thelefthandarmonlyconcernedthedriverof an
approachingtrain.andwhenat rightanglestothepost
signifiedstopordanger,whenatanangleof about45de
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“Plait73,-"mi’!!!paperbyfilr.A. H._/olmson.

thiscountry.andin 1814theAdmiraltyadoptedMacdon
ald’ssystem,whichwassubsequentlyimproveduponby
AdmiralPophamandLieutenantColonelPasley.

At thecommencementof railwayengineering,as pre
viousystated,it was obviouslynecessary
schemewouldhavetobedevisedtoconductandregulate
thetransitof trainswith safetyandreliability. But al
thoughourengineerstlinsearlyrecognizedthevalueof
thesemaphoresignal,eachpreferredtosupplyhisown
contrivancesfortherailwaysunderhiscommand.There-'
foretherewasverylittle siiiiilitudein designoraction,
butsignalswerevariouslymodifiedaccordintoindivid
ual fancies.andin someinstancesevencarriedto such
extremesthatsimilarsignalsondifferentrailwayshad
oppositesignifiicatious.

Onthefirstrailwayopened.the Liverpool82Manches
ter,in 1830.thesignalsweregivenbysquareorcircular
boardsfixedatthetop of poles.of sufiicicntheightto
insuretheirbeingeasilyseen. Figure1,plate73.repre
seatsa frontandend elevationof suchsignal.in which
the boardsand the post.are capableof beingturned
racticallyroundona verticalaxis. One side of the
oardwaspaintedred implyingdanger.and was tobe

considered‘on’ whenplaceedtransversely.or at right
angles,totheroad,and 0B‘’ or‘ lineclear’ whenturned
halfround,or aralleltotherails,presentinganendview
tothedriver o

f)

an
approachingtrain The lampsfor

nightsignalswerefixe tothe boardor post.receiving
thesamerelativemotion,and presentingrespectivelya

redorwhitelight. Thesignalswerelocatedonthe left
of thetrain.

Onsomelinesnofixedsignalswereoriginallyused.
thetrafiicbeingentirelyconductedbyhandsignals.but
fromthefirst,uniformityof colorwasobserved.Forex
ample:ontheGreenwichline onlyhandlampsandflags
wereemployed.thesignlsbeinggivenbymensituated
atdifferentpartsoftheroad;whichmethodprovedasin
efficientas expensive,and in 1845thesystemwascon
demnedasutterlyuseless.In windyweatherwhenthe
flagswereblowingin thedirectionof the train. the
signalscouldnotbeseenatall.

Butafterthisdateflagsignalscombinedwithmechani
caloneswereconsiderablyused.and oftenresultedin

*FromalecturebyMr.ArthurI-I.
LawrenceScientificSchool.Harvar
May,1894.

ohnsoiideliveredbefore
University.Cambridge.

that some'

greesorhalf lowered.caution,andwhenalmostparallel
withthepost,goaheador lineclear. The nightvisible
signalswereworkedin concertwiththearmsby impart
ingradial reciprocatingmotiontoapivotedframepro
videdwithbi or tri-coloredglasses.The glasseswere
thus movedoverthe faceof a fixedlam presentinga
red.greenorwhitelight,in accordancewith the previ
ouslymentionedrespectivedaysignals. -

Thesedifierentpositionsof thearmsfor transmitting
signalsof intelligencewereseenatagreaterdistance
thananyotherprevioussignal. Thearmswerewoiked
bystirrups.locatedin cabins,andthepointswitcheswere
independentlyshifted. Semaphoresignalsactuatedby
passingtrains.weretriedontheNorth LondonRailway.
butprovedunreliable.

In 1842a novelsignal,inventedbyMr.C. Hall. wasin
troducedontheEasterncountiesrailway. It consisted
of fiveleavesof fillets.eachof difierentcolor,put to
getherlike a fan,eachcoloredsectorrepresentinga diff
erentelapseof time,thusenablingthe driverto know
howlong agotheprevioustrain hadpassedthatpoint.
Thearrangementis shownatFig 1.

Thesevisible mechanicaltime indicatorswerenot
foundtoanswerlong. A schemeforthesameobjecthad
beendevisedandtriedelsewhere,butwasneversuccess
fully adopted.It consistedofacopperball.whichwhen
placedatthetopofa.verticalguidepostoccuied about
tenminutesin itsdescent.thusindicatingbyits relative
heighthowlongsince a trainhadpassed.

Mr. Whitworth,thewell knownmechanicalengineer,
providedthe Lancashire& Yorkshirewith a mechanical
disk and gongsignalfor protectingtrainsduringtheir
transitthroughtunnels.Bycombiningbothvisibleand
audiblesignals,thedrivercouldnotmake a mistake.

Auxiliaryordistantsemaphoresignalswerenextadop
edfor indicating.at intermediatepositionsof theroad.
howthehomesignalsstoodbeforesightingthem.which
signalswerewc-rlredfromthehomecabinsbyleversand
wires.

Theearlysignalsforindicatingtothedriverthe posi
tionof theswitches,werein mostcasessimilartothose
signalsalreadydescribed,withtheexceptionof size,as
showninFig. 13.Figure14showsaratherdifierentswitch
indcatorusedbytheSoutheasternRailwayCo.,for gov
erningbranchswitches,in whicha verticalradialarmwasworkedtotherightor leftbyrodsorchains.
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It will benecessaryheretobreakofffromtheelements
of early ' out-door" signalstobrieflyreviewwhathad
beengoingonin thecabinsor “ indoor" department.

Electricityhavingbeensosuccessfullyintroducedfor
commercialpurposes,itsutilityandapplicabilitytorail
waysignalingwasverysoonobvious,andMessrs.Cooke
andWheatstonewerethefirsttoshowushowtoapplyit,
andobtaineda patentin connectiontherewithin l9’7.

-Their“ind0or"electricalsignalinginstrumentwasreally
nothingmorethanwhatwenowknowasalgalvanometer;
it hadfivedeflectingneedleswhich servedto indicate
anyrequiredsignalsbyacodeof signs.

Thesegentlemenspentsometimein tryingto introduce
it totheLiverpool& Manchester,andit wassubsequently
adoptedbythe EasternCountiesbetweenNorwichand
YarmouthandafterwardsbytheGreatWesternline.

Until 1840,thelinewiresforconnectingtheseandother
similarelectricaltransmittingandreceivinginstruments,
wereinsulatedbyacoveringandplacedin pi es under
theground,but it wassubsequentlydiscoverethatthe
barewiresmightbesupportedonpolesin the openair,
with glassor eathernwareinsulators,to preventthem
communicatingwiththeearth,throughthepoles,towhich

showhowfar the trainhadtraveledunimpededin the
time,and,therefore,therewasalwaystherisk of being
caughtupbyasucceedingtrainandruninto.

Not longafter,Mr. Edwin Clarkimproveduponthis
veryimperfectmode,and introducedto the LondonSt
NorthWesternRailwaythenowwell-known“blocksig
nalingsystem,"meaningthe maintenanceof a definite
andunvaryingintervalof “space"betweentrains,instead
of time. _ _

In 1852Mr. E.Tyermadeseveralimprovementsin this
system.which wererapidlyadoptedbythe London
Brighton,andsubsequentlybytheSouthEastem.This
gentleman.with suchothereminentelectriciansas Mr.
Preeceand Mr. Walker,havecontinuedthe work of
improvementuntilwerecognizetheinstrumentof to-day.

It wasnotuntil1856thatconflictingsignals,orcontrary
ositionsof switchesandsignals,werepreventedbythe

introductionofMr.Saxby’snowwellknown“interlocking
system”inwhichanarrangementofmechanicalobstacles
renderedimproer relativepositionsof theswitchesand
signalsimpossile. Thus,byaningeniousarrangementof
pins,workingin slots.thepositionof theswitchesand
SIgl18l5ofthemostcomplicatedjunctionwererenderedsafe
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theywereattached;thusattaining a greatreductionof
cost,superiorinsulation,greaterpermanency,andeasy
accessibility.the newsystemcostinglessthanone-half
theold. Thewiresarenowusuallygalvanizedtoprevent
corrosion.It is toMessrs.Brett& Littleweareindebted
fortheintroductionof earthenwareinsulatorsin connec
tionwithrailwayelectricalsignalingwires.

Havingsofartracedthe“out” and“indoor"elements
of earlysignals,we,will nowconsidertheir combined
workingasasystem.

Theoriginalmethodof signalingtrainswastolet the
trainsdepartandthencoveritsrearby puttingon the
dangersignal. After fiveor tenminuteshadela sed,
thecautionsignalwasgivento a followingtraintoin icate
tothedriverhemightproceedcautiously.The caution
signalhavingbeenkeptonforfiveminutestheall right
signalwasgiven,implyingthetrainhadleftaboutfifteen
minutespreviously,andthatthereforethelineshouldbe
clear. OntheLiverpool& Manchester.theredlight,or
board.waskeptonfor threeminutesafterthe trainhad
departed,thenthegreenlight,orhalf-turnedboardfor
fiveminutes.thusgivingaline-clearsingalafteithelapse
of eightminutes.

It is obviousthatthis systemcouldnotguaranteeat
an' timethelinetobereallyclear,foralthough it could
in icatehowlong a trainhadbeengone, it couldnot

andreliable. Thisprinciplehasundergonecontinuedim
provementby Messrs.Saxby& Farmer,Chambersand
others.until it hasarrivedatitspresentstateofexcellence.

About1860Mr. Lankesterinventedandproposeda sys
temof communicatingmotionto signalsbymeansof
hydraulicpressure,in which a pistonactedon a solution
of salt and watercontainedin pipes. Subsequently
pneumaticpressurewassuggestedfor thesameobject.
Distantsignalshadbeenso constructedthatthearms
weiepulled"up" bywiresfromthe cabinandthe ex
pansion,contractionand breakingof the samewasa
frequentcauseof accidents.Now theywereprovided
withtemperaturecompensatorygear"andcounterweighted,
sothatif thewiresbrokethearmatonceflewto danger.

Whenthe“blocksystem"cameintousethe“caution"
signalbecamegenerallydiscarded.as it wasconsidered
unnecessary.It wasobservedatHatfieldasearlyas1856
thatdriversnotuncommonlypassedcautionsignalsat a

rateof35milesanhour.andatLewishaniin 1862many
personslosttheirlivesthroughsuchnegligence.

The foregoingpassagefrom the Railway Engl'm'er
givesusagoodideaoftheearlystepsinsignaling.Some
notesontheprogressin otherfeaturesof theartwill be
givenin a subsequentchapter.

u__ _
[T0in: corrrmusn].
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The Union PassengerStation at Aohlllfld, Wlo.

Theaccompanyingengravingshowsthegeneraldesign
of theUnion PassengerStationrecentlyerectedatAsh
land,\Vis..for theWisconsinCentralRailroadCo., after
theplansof Mr. S. S. Beman.Architect,Chicagll The
station is usedjointlybytheWisconsinCentralLinesand
theNorthernPacificRailroadCo. The buildifli i9 con
structedof Lake Superiorbrownstone,laid in random
rubblewithlimestonewatertableandsills. The roofis
of tile. The outsidewoodworkis paintedolive. The
insidewoodworkis whitepine,thebasementand first

AshlandStation,EastElevation.

floorbeingfinishedin oil andthe secondfloor painted.
Thebuildingis heatedbysteamfroma smallboilerin
thebasement,andlightedbyelectricity;light andwater
beingsuppliedbythelocalcompany.

Thearrangementof themainflooris clearlyshownby
our engraving,'thebaggageroombeingat oneendand
the expressofficeattheother,andtheinterveningspace
occupiedbywaitingrooins,ahall,andlunchanddining
rooms.The upperfloorfurnishesroomforvariouslocal
officesof the company.Thecostof thebuilding was
about$30,000.

The LiverpoolOverheadHallway.

Thedirectors’reportforthe firsthalf of thepresent
yearhasjustbeenissued.Thenumberofpersonscariied
duringthesix monthsreacheda totalof 2,861,437;277,
653firstclass.1,246,975secondclass,and1,336,809work
menpassengersat specialrates. Thesefigures.ascom
paredwiththetwoprevioushalfyears—thatis, sincethe
openingoftheliiie—showasteadyincrease.FromMarch

6 toJune30,1893,thetotalnumbercarriedwas 1,370,742
(madeupof 235,487.956,922and178,333,)while for the
secondsix monthsof last yearthenumberswere2,475,
639(madeupof260221,1,293,840and921,578).Thesefig
uresshowthealmoststationarycharacterof thefirstclass
travel,withanactualdimunitionin thesecondclass,and
aheavyincrease(50percent.)in whatcorrespondsprac
ticallyto the third class. This is quite in accordance
withthe generalexperienceonEnglish lines wherethe
threeclassesarestill in use. Duringthe pasthalf year
50,483trainshavebeenrun,makngatotalmileageof265,
349,as comparedwith 243,539in the previousperiod.
Punctualityhasbeenwellmaintainedwiththeautomatic
electricsignallingsystem,96 percent.of trainsbtfig on
time. Ofthe7miles 5 chainsauthorized,6 miles 4 chains
havebeenbuiltandareoperated;therestis inhandwith
earlyexpectationofbeingfinished.

Turningnowtothefinancialresults,thegrossreceipts
forthe six monthsapproximateto $100,000,whilst the
workingexpensesare$74,735.giving a proportionof 74
percent.asnearasmaybe. This is thesameasforthe
previoushalf,whentheamountswere$91,710and$63,660
respectively,sothatnogreatsavingof costin working
thelinehasbeenachieved.Theproportionseemshigh,
evenfor a shortline with manystations.Althougha
greatertrainmileagehasbeenmade,yetthetotalexpend
itureonlocomotivepoweris nearly25percent.lessthan
previouslywhenthelinewasworkedundercontractata
fixedsumpertrainmile. The costof fuelworksoutto
.81of a pennyper train mile,and the total running
expenses—-includingwagesconnectedwiththegenerating
plantandmotors,fuel,oil, tallow andotherstores—do
not exceed2.73penceper trainmile,or say5%cents.
Renewalsandrepairsunderthisheadcometo ,(,'157only,
say$785,makingatotalof £3,179,or $15,895.

Byfarthe heaviestitemin thetotalexpenditureis put
downtotrafficexpenses,whichincludeall salariesand
wages,stationexpenses,etc.,andthis amountstonearly
one-halfof thegrossexpenditure.Thesumnamed—£6,276
or $31.380—coverssalariesandwages,fuel,lighting,sig
nalling,waterandstores,clothing,printingandstationery
(tickets,etc.),andis 20per cent.heaiverthanfor the
precedinghalf. The netrevenue—afterpayinginterest
onmortgagedebenturesand callspaid in advance-is
sufficientwiththebalancebroughtfromlast half yearto
paythefull dividendof 5 percent.uponthe preference
sharesandadividendof l per cent.upontheordinary
shares,with a balanceof$5,000carriedforward.

The LiverpoolOverheadline has thustakena much
shortertimeto reacha dividendpayingstagethanthe
lessfortunateCity8:SouthLondonunderground,although
forthepasthalfyearthelatterhasdonesomuchbetter
thatitsdirectorshavealsovotedadividendof 1 percent.
upontheordinarysharesinsteadof the§ithsor’ 1 percent.
hithertodivided.
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