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Washington,OhioSr.Western.
Piedmont.
Statesvillc8:Western.
Oxford8:Henderson.
Andweundcrsandthatsomehalfdozenminorsalesand \,Vin5ton_N_

asmanymoreconveyancesof otherkindsarenowin pro
gressin ordertoperfectthe minordetailsof thework.

Priortothereorganization,the propertiesnowmergedLouisville,

ern Railwayare Washington.D. C., Alexandria,Va.,
Charlottesville,Va., Richmond,Va., Lynchburg,Va.,
Danville,Va., Raleigh,N. C., Durham,N. C., Greens
boro,N. C., Statesville,N. C., Asheville,N. C., Salem

C., Charlotte,N. C., Columbia,N. C.,
S. C., Greenville,S. C., Augusta,Ga.,

Atlanta,Ga.,Macon,Ga.,Brunswick,Ga.,Bristol,Tenn.,
Ky., Lexington,Ky., Knoxville, Tenn.,

Spartanbiirg,

intotheSouthernRailwayCo.werecoveredby about70 ChattanoogaTenn Rome Ga BirminghamAla An. -. . -. , .,
separatem_ortgages.About40 of thesemortgageshave
beeneliminatedin onewayoranother.

niston,Ala.. Columbus.Miss.,andSelma,Ala.
The lines of the company,locatedastheyare,reach

‘annruvf

Decribedbriefly,andignoringmanysmallbranchlines,
theSouthernRailwayCo.extendsfromWashington.or,
morepro erly, fromAlexandria,Va., and from West
Point an Richmond,Va.,viaSalisbury,N. C., to An
gustaandAtlanta,Ga.;and thenceto the Mississippi
Riverat Greenville.At Salisburyanothermain line
crossestheStateof NorthCarolinabywayof Asheville;
thenceoverto Knoxville and Chattanooga,Tenn.,and
fromtheretoRome,Ga.,whereit divides,onelinegoing
toBrunswickandthe othertoMeridian,Miss. Another
linerunsfromLouisvilletoLexingtonandBurgin,Ky.,
thereconnectingwiththeCincinnatiSouthern.

DIAUIAIIIorConcinkriunsorIIONALA
i!.L‘.';"~r:*:*-'***-‘

TheCincinnatiSouthernfandthe Memphis& Charles
tonwereincludedin theplanof reorganizationasorigi
nallypromulgated,butweredrop d fromtheamended
plan,asthesecurityholdersfaile to acceptthe terms
offered.Theyhavenotbetteredtheirconditionbytheir
refusal,and the generalimpressionis that,sooneror
later, theselineswill beacquired.TheSouthernCo.is
alsoexpectedtocontroltheCentralof Georgiawhenre
organized. i;-»,'' -.:'.Z

AmongthemostimportantcitiosreachedbytheSouth

UI$IAN'sicmitsonum:
!HOP(':'.C'<lL5]

l\;"ll\or90¢?!vu.\';‘in--4:1anrrri
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andserveall of thediversifiedinterstsof theSouth. In
the way of mineral,theypenetrateits twogreatcoal
fields,viz., theKentuckyandTennesseecoalfieldsonthe
northandtheAlabamacoalfieldontheSouth,andfrom
theseareabletosupplyall theStatestraversedbythem.
Theyalsoreachthegreatironindustriesof theSouthat
Knoxville, Cleveland,Chattanooga,Anniston,Birming
ham,and intermediatepoints. Iron is madecheaperat
Birminghamthanatanyotherplacein theUnitedStates,
or, for that matter,in theworld. On theWesterndi
vision of the systemthereare over 30iron furnaces.
Throughinnumerablesmall branchesthe companygoes

SIGNRL.CONTROLLINGGEAR.
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intotheveryheartof thelumberterritoryin the States
throughwhich it runs. It is able,of course,to draw
cottonfromeverydirection,notonlyon its own lines,
butfromitsconnections,and it penetrates.thesections
of NorthandSouthCarolinaandGeorgiawhich are cc
cnpiedbycottonmills. Thegrowthof cottonmillsalong
theline is, perhaps,oneof itsmostremarkablefeatures.
Rightthroughthehardtimesnewmillshavebeengoing
up,especiallyin NorthCarolina. Its linesin Kentucky
enablesit tocontrolits full shareof thetobaccobusiness

at Louisville,and,in additionto this, it penetratesin
every_direc_tionthe countryin whichtobaccois grown
especiallyin theneighborhoodof OxfordandDurham‘
in NorthCarolina,andalongalmostthe entirelength °'

f

the formerWesternNorth CarolinaRailroad,which is

now a _partof its s stem. Bywayof Augustaandits
connectionsto Flori a it does a verylargeshareofihe
gardentruck businessin theSoutheasternStates. It is

the mostdirectpassengerline fromWashingtontoA1.
lantaandall theintermediatepoints,andalsoasshortas
anylinetoFlorida. TheOld PiedmontAir Line,which

ntuouwonmum!stout Imow‘unin.-.'‘sir;-'on‘namewin‘

is artofzthesystem,haslongbeenfamous.
he propertiesembracedin thereorganizationhad

bondedandfloatingdebtsof about$135,000,000.This is

nowreducedtoabondeddebtof $94,000,000,including

I

sufiicicntbonds(whicharereserved),to takeup all un
derlyingbondsand all thebondsandstocksof the491
milesof leasedrailroad. The companywill alsoissue
about$6,000,000morebondsduringthenexttwoyears,to
purchaseadditionalequipmentand im rovctheproper
ties,whichwill makethetotalbondedebtof all kinds
$100,000,000.Theplanof reorganizationwiselyprovides
that $20,000,000of bondsadditional(to bestrungout
througha seriesof years)maybeissuedhereafteronlyfor
thefurtherdevelopmentof theproperty. The interest
chargesbeforethereorganizationwereabout$7,500,000
per annum,and sinking fundswereabout$600,000to
$700,000per annurnadditional. The new-company's
chargesare$4,100,000,for 1894,$4,700,000.or 1895,and
$5,400,000for1896.

The old companywas alwaysin suchdirefinancial
straitsandhadsuchlargefixedchargesthat it couldnot
affordtospenda centonthepropertywheresuchexpen
diturescould possiblybe avoided,and in this way it

really lost business.Furthermore,its financialnecessi
tieslr-.d it to litigateall claimsof shippersforlostor
damagedgoods,suchlitigationin nine casesoutof ten
havingfor its objectsimplyto procrastinateanddelay
payment.The new compan, organizedas it nowis,
can,of course,follow a di erentpolicy,and by fair
treatmentof shippersis suretoenlargeitsbusiness.

Anotherinterestingfeatureis that,notwithstandingthe
nominalcontrolof the formerEastTennessee,Virginia
8:GeorgiaandRichmond& Danvillesystemsbythenow
defunctTerminalCo.,therewas no actualcontrol,and
thetwocompaniesdid not co-‘operateevenin theordi
naryinterchangeof business.The jealousybetweenthe
twowassogreatthattheypreferredtoturnbusinessover
to someoutsideconnectionratherthangive it toeach
other. Anotherfeatureis theconsolidationof thebusi
nessorganizationsandthereductionof expensesat junc
tionpointswherethe DanvilleandEastTennesseehave
eachmaintainedseparateorganizationsheretofore.

In severalof theSouthernStates,legislationhasbeen
bitterlyhostile,and it mustbeadmittedthatthewaythese
companieswereconductedprovokedsuchlegislation.As
a resultof the reorganizationthereis alreadyamuch
betterfeelingin thisrespect,and it is certaintogrowas
thecommunityis betterserved.—.’\'rwYorkSun.

A Historical Sketch of Railroad Signaling.‘

iConti'nu:dfrompage561.]
In lookingovertheseold records.oneis impressedby

thenumberof dc\’iceSwhich we recognizein the
manysignalpatentstakenoutfromtimeto timeby in
experiencedinventors.It would take a long time to
brieflydescribethe greatnumberof difierentdevices
thathavebeenproposedfor signaling,but I will not
dismissthe subjectwithoutmentioninga signalpro
posedaboutl845,which revolvedquickl to indicate
acleartrack,slowlytoindicatecautionan wasstopped
to indicatedangeror stop. Hand signalsfor use in
starting,sto ping, backing,etc.,wereintroducedat an
earlydayan havechangedverylittle in principle as
usedto-day.

Detonatorsor torpedosignalswereintroducedabout
1841asauxiliaryaudiblesignalsforusein foggyweather.

In England,wherethereis muchfog,the traclznien
havestandingoiderstoreportfordutyasfog-signalmen
in caseof fog. Eachmanhashis allotedpositionat a

homeor distantsignal. Hetakesasupplyof detonat0_r8
andplacestwo of themon therail or removesthem_in
accordancewiththeindicationsof thefixedsignalwhich
he serves.Many attemptshavebeenmadeduringthe
pastfiftyyearstodo this fog signallingby automatic
machines,workingin conjunctionwiththefixedsignals
Nosuchmachinehasbeenwidel introdueed,owingpartly
to itsbeingabadprincipleto ependupontheactionOf
mechanismwhichis onlycalledintopracticaluse under
exceptionalconditions,exceptwhen,like fire engine!»
_

‘FromalecturebyMr.ArthurH.
LawrenceScientificSchool,HarvardUniversity,
May.1894.
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themachinecan haveconstantsupervision.As before
explained,experienceprovedthatthebestsignalbyday
is affordedby positionand form,ratherthanby color.
Colorsignals.however,arestill usedby dayin connec
tionwithflagging,redmeaningstop,green.proceedwith
caution,and white,all clearorgoahead.Colorsignals
arealsousedin connectionwithswitchstandstoindicate
whethertheswitchis setforthemain trackor for the
divergingtrack.butthereis alsousuallysomedistinguish
ingshape. Colorby itselfhasprobablybeencondemned
asadaysignal.owingto the prevalenceof manyother
colorsin thebackground,but at night.whenthereis a
darksombrebackground,colorshaveprovedto be the
mostdistinguishable.In fact,a strongredlight hasno
equalasastopsignal. It has formanyyearsbeenthe
generalpracticetousethe followingnightsignals,viz.:
Redfordanger,greenforcaution.andwhiteforall clear.
Butsomeroadshaveusedgreenfor theall-clearsignal,
havingin viewthe ossiblebreakageof a redglass,and
thusobviatingthe angerarisingfromsuchbreakage.

Plate82illustratesseveralformsof semaphoricsignals
of someof the earliertypes,but thesignalof to-day
variesverylittle in generaldesignfromthese. Fig. 18
wasusedbythe SoutheasternCompany.Thereare red
andgreenspectaclestobeplacedin frontof thelampon
topof thepost. Fig. 19wasusedbytheLondon,Brigh
ton& SouthCoast. Thespecialfeatureis therevolving
coloredglassesinsidethelampintroducedbyMr. Saxby,
with the ideathattheglasseswouldbe the betterpro
tected.Fig. 20was usedby the London.Chatham&
Dover. It will benoticedthatthespectacleis attached
tothearm,andit will bewell to note in passingthat
thisis theformthathassurvivedall theothers.Fig. 21
is usedontheMetropolitanUnderground.It is designed
to be hungon the sideof the tunnel.Fig. 22showsa
signalfixedtotheplatformgatepostat aterminus,for
theusebythemanwhostartsthetrains. In thiscountry
a smallsemaphoremountedon thegatepost.has been
usedforthispurpose.

It hascometobeoneof thefirstprinciplesof signaling
thatthenormalpositionof allsignalsmustbethedanger
position,andshouldanypartof themechanismfail, the
signalshouldat oncefly to the dangerposition. Al
thoughthereasonforthis rule nowappearstobeobvi
ous.yettheearliersignalswereso constructedthat the

Historyof RailroadSignals.
“['ln!eml,”withpaperlfyJlr. A.II. 9'0/rnsnn.

armwouldfall totheclearpositionin thecaseof arup
tureof connections.Signals18,19,21,23and28areso
constructed,whileit will benoticedthatthesignalarms
of23and24arecounterbalancedsoastoflytothedanger
positionwhendisconnected.

Fixedsignalsare dividedinto twoprincipalclasses.
viz.: Homeor stopsignals,anddistantor warningsig
nals. Homesignalshavesquareendedarms,as at 20
and28.anddistantsignalshaveswallow-tailedarms,as
at23and27. Theirprincipaldistinction,however,is in
theirrelativelocations.I canbestillustratethisbya dia
gram.Fig. 1.Signals2,7andSarehomesignals,locatedat

Fig. 1.

thepointsat whichit is desiredthattrainsshall stop
whenrequired.Signals1,6 and8 aredistantsignals,
placed1,000to 5,000feetfromthehomesignals,whichtheyserve;the distancebeingregulatedby speedsand
grades.Signal8 is the“distant"which serveshomesignal7. Theofliceof the distantsignalis to givead
vanceinformationwithreferenceto the positionof the
homesignal,anditsuseis madenecessarysimplybythehighspeedsatwhichsometrainsrun. Undersomecon
ditionsit isimpossibleforanenginemantoseehishomesignaluntil his engineis withinashortdistanceof it,
andhewouldthereforebe obligedto approachsuchasignalveiyslowly._The distantsignalenableshim toknowwhetherheis to stop at the homesignal, or
whetherthat signalstandsat"all clear.”and he may

proceedatspeed. It is mademechanicallyimpossibleto
placethe distantsignalat“all clear”until the home
signalhasbeenplacedin thatposition._ _AgainreferringtoPlate82,signal27_is fittedwith a
lamphoistforraisingthelamptoapositionoppositethe
coloredspectacleglasses.Lamphoistshavebeendiscardedformanyyears,asit wasfoundthatthemenfail
edsometimestoraisethelampshigh enough,and thus
thelampsshowedacontinuouswhitelight. Thepresent’
eneralpracticeis tousewroughtironladders,asshown
y Fig. 28. Fig.26showsasimplearrangementof home

signalsataplaintelegraphblockstation.Thegreenflag
is usedin certaincontingenciestopermittrainstoenter
ablocksectionthat is alreadyoccupied,undertheper
missivesystem.I shallrefertothis matterlater,when
expaiiiingtheBlockSystem._ _ _ _ _

It is thepracticeon somelines to
_

usedistinguishing
marksonthehomesignalarms. Fig. 29showsanarmfittedwith a ring.Thisparticularsignalisusedata termi
nus for backingoutroadenginestotheround-houseor
turn-table.It will be noticedin the illustrationsthat
thearmsextendtotheleftof thesignalposts,asreadby
theenginemen.This is commonpracticein GreatBritainwhereall trainsrunontheleft-handtrack,butin this
countrythearmsextendto theright,with a fewexcep
tions,suchastheOldColonyandBoston& Albany. _In thebestpracticethesignalpostsarepaintedwhite,
andthefrontsideof the signal_armred with a white
transversestripe. It mustbe distinctlyunderstoodthatthecolorof semaphoresignalshas iiothing_todo with
their indications. They shouldbe so paintedas to
makethemeasyto pick out by the runnersof fast
trains. OnPlate88,Figs.30and31show_two examples
of thearrangementof signals,whereit is necessaryto
haveagroupat onepoint. Fig. 31is termeda bracketsignal. On railwayshavingfour maintrackssignals
aresometimesarrangedon bridgesspanningthe_tracks
eachsignalbeinglocatedoverthe track,which it gov
erns,otherwisetheyareusuallyplacedontheeiigiueman’s
sideof thetrack.

I In ordertosecuresafety it oftenbecomesnecessarythat

a signalannshallbe underthecontrolof twoor more
signalmenlocatedat differentpoints,and it musttake
the combinedactionof two ormorementoplacethesignalat safety,but any one man.by reversinghis

._.._.c__-as
Fr-n|:'£!4:|u(4,¢{n

lever,mustbeabletoplacethesignalat danger.This
is accomplishedby whatis calleda “slot," this term
havingarisenfromtheconstructionof thefirstapparatus
foraccomplishingthispurpose,shownatFig. 35. B is a

rodattachedtothesignalarm,andthroughslotsin which
passbalancelevers E andF. operatedby two separate
sigiialmen.It will be readilyseenthatbothbalance
leversE and F mustberaisedbeforetherod B attached
tothesignalarm,canrise,andthatthereturnof either
leverwill restorethesignaltodanger.Thiswasa rimi
tive construction,andthesignalarmhadtobeweighted
to the clearposition.Fig. 36showsSaxby& Faniier‘s
scissorsslot whichwas designedto operatean arm
properlycounterbalancedtodanger. Signalsare some
timesconirolledmechanicallybya localman,and elec
tricallybyanothermanat a distance,bywhatis known
asanelectricslot.

It is veryimportantthatsignalsshould,whenpossible,
be lacedsothat they may be seenfrom the signal
cabin;but it is sometimesimpossibleto arrangethis,
andthenit becomesmostadvisabletorepeattheiraction
tothesignalcabin, in orderthat the sigiialmanmay
assurehimselfasto the properactionof suchsignals.
Theearlyrepeaterswereoperatedby a returnwire,a
shownbyFig. 37. A is theminiaturerepeaterof the
linesignal,and it is operatedby the returnwire as
shown. Thismethodprovedto be very inefiicieiitand
gaveplacemanyyearsagotorepeatersactuatedby elec
tricity.Contactsarearrangedonthesignalarms,andthe
miniaturerepeatingsignalin thecabinis madeto cor
respondwiththeactionof theline signalby the influ
enceofelectro-magnets.-A bell is madetoringin case
thesignalfailstocorrespondwiththeoperatinglever.

Owingtotheexpansionand contractionof wire con
nectionsto signalsat a long distancefromthesignal
cabin, it hasbeenfoundadvisableto inserttemperature
compeiisators,asin practicethe mencannotbe relied
uponto continuallyadjusttheconnectionsbymeansof
theusualturn-buckles.Hundredsof patentshavebeen
takenoutforsignal-wirecompensators,buttheirgeneral

lever,and C is a pulleyoverwhichthesignalconnection
passes,andto the end of which is attacheda weight
sntticienttopull thewiretaut.It is, of course,necessary
togriptheconnectionbeforethesignalcanbemovedby
theleverA, andthisis accomplishedbytheratchettrip
E. whichlocksthepulleyassoonas the small leveris
liftedfromthestop.

An ingeniouscompensatorwasinventedbyMr. Henry
Johnsonaboutfifteenyearsago. It consistedofaniron
tube,containingnon-freezeableliquid. A plungeris in
sertedthroughastuti-ingbox into this tube. The co
efficientofexpansionofthe liquid beingascertained,
enoughof it wasputin thetubeto expel the plunger
theproperdistanceby its expansionwhen a riseof tem
peraturetookplace,andthus take uptheexpansionof
thesignalwire. Thousandsof theseconipensatorshave
beenusedin France,Englandand America,and they
wereperfectaslong_astheydid notleak,butthispoint
provedtobetoodelicateforordinaryrailroadrepairmen,
andtheschemewasabandoned.

Thediflicultywith weightcompensators,asappliedto

a one-wireconnection,is thatthe varyingfrictionin a
longwire,owingto the differencebetweenwetanddry
weather,makesthe effectof the compensatingweight
variable.butthishasbeenlatelyovercometo a greatex
tentbvtheuseof two-wireconnections.Fig. 60a,Plate
101,showsanotherformofweightcompensator.

Wehavethusfarconsideredonlysignalswhichinform
theenginemanwhetherhemayproceedor must stop.
Wenowpasstosignalswhichare placedatswitchesto
informthe traiiiinenwhethertheywill takethemainor
thedivergenttrack.

Thereareagreatmanydifferentpatternsof switchin
dicatois,andPlate101will showussomeof them. Fig.
68representsa switchindicatorof thesemaphorepattern.
'i‘hetwo armsand the greenand red spectaclesare
mountedonacommoncenterpin,andconnectedto the
switchbycranksandrods.

Whenthearmsarein thepositionshown,theyindicate
thattheswitchis setfortheleft-handtrack,and that it

is setfortheright-handtrack whenthearmsarein the
reverseposition.

Therearetwolampstogivethenight indications.In
thepositionshownthereis a greenlightontheleftand
aredlightontheright,and it will bereadil seenthat
whentheswitchis reversedthegreenandre lightswill
betransposed.Fig. 69is a revolvablediskindicator,and

it makesaquarterturnbybeingconnectedtotheswitch
byarod. Fig. 70showsa simple formof switchstand.
Theleverhandlefor throwingtheswitchis mountedon
thesameshaftasthesignal.

Fig. 76showsa similarswitchstand,but theswitch
throwingleveris mountedto swing vertically,andthe
signaldisksarecarriedhighsoasto bebetterseenby
fasttrains.

Thelensesof theindicatorshownat Fig. 71 are in
clinedu wardatabout45degrees.in orderthatthelight
maybe etterseenfrom yardenginesat shortrange,
whileatthesametimebeingobscureto the runnersof
fasttrains.towhomthesesignalsdonotapply. Fig.L72
showsaswitchindicatorwhichwill explainitself. It is
similarin designto the semaphoreindicator,Fig. 68.
Thereis, however,onlyonearmandonelantern,andthe
nightsignalis whiteforthemaintrack, and greenfor
thesiding. At Fig. 73,the signal is connectedto the
switchby a wire,thesignalbeingmovedbacktoitsnor
malpositionbyacounter-weight.

In Fig. 74thelampcaseis stationary,andthe indica
tionsaregivenby a reddiskcar inga red glass. The
diskis pivottedtotheframe,an is madeto coveror
uncoverthewhite faceof thelampcasebybeingswung
like a boxlid.

Figs.80and81showtwoformsofScotchblocks.These
blocksaresometimesusedto preventcars from being
accidentallykickedorblownoutof asiding on to the
mainline. Fig. 80is madeof oakandismovedbyband.
Fig. 8] is of iron,and is operatedby rodconnections
froma signal cabin. It hasan indicatorconnectedto
it, toshowatnight,whentheScotchblocksare clearof
therail.

I will nextpasstoabriefdescriptionof the introduc
tionof theinter-lockingsystem.

(T0HECONTINUED.)

The KoppelStop-Block.

The illustrationsrepresenta stopblockpatentedand
manufacturedby ArthurKoppel.of Bochurn,Germany.
It is in successfuluseonseveralGermanandLuxembourg
railroads.The deviceconsistsof a tongueof pressed
wroughtiron,linkedbyaniron strapto a smalldouble
flangedsteelwheelwhichturnseasilyaroundthebolta.

The KoppelStop-Block.

Betweentongueandstrapa wroughtiron brakeshoeis
placed,turningon a bolt b

.

Whenacar wheelmounts
thetongue it pushesagainsttheshoewhichgradually
brakesthe runningwheel. The stop-blockis carried
alongbythecarforashortdistance,bringing it toa halt

principleis illustratedby Fig. 38. A is the operatingwithoutinjuriousshocks.
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