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ofcar. OnecylinderODBl‘ateseachshaftB, thusmaking
Iour percar. A seParatepipe linewith a standard
\Vestinghouse33-iu.auxiliaryreservoirattached,carries
thecompressedairwhichis suppliedfrom theair brake
6min pipeorfromthelocomotivedirectly. Thereis a
connectionbetweenthesetwolinesatlineendofthecar,
and a cock placedin this cross-overcontrolsthead~
mission of the air. This cock is openedbyasingle
movement of the small lever,38,placedontheendof
the car, Fig. 2

,

and the air enteringthecylinderline
operates all thecylindersthatmaybeopen.

The carsmaybedumpedbyhand,with a leverplaced
in the sockets, 6

,

which operatethedetentshaftsB by
means ofgears.

ElectricLockingCircuitsfor lnterlockedCrossings-t

BY W.H. ELLIOTT.
In lockin electricallythe leversof an interlocking

machinean takingthecontroloutof thehandsof the
operatorafter the routehas beenset andthesignals
clearedforanapproachintrain,theuseof thecressing
isundoubtedlymademuc safer,astheoperator is then
unableto changeanyoftheleversthatwouldleadtoa
derailment. B

y lockingthe leversof thedetailsonly,
theoperator is reetoreturnan signaltodangeratany
timeand b sodoingendeavor0 ate a train.shouldit
beadesirais thin todo,butmore t anthishe cannot
do.Bylockingthe everselectrically,it isalsoimpossible
for the operatorto wilfully or throughcarelessness,
causeanydamagetotheinterlockingbyopeninga.derail
orswitchfora trainorengineto run throughtrailing
thepoint.

cuitsaremadeuseof,one,atrack-lockingcircuit, T TT;
second,a lockingcircuit L, usedtoenergizetheelectro
magnetsof thelocksand keepthemunlocked,andthe
otherthreereleasincircuits. ThesearemarkedR, and
areusedtorestoret e lockingcircuit after it hasonce
beenbroken,therebylifting thelockarmaturesandre
leasingthelevers.

The lockingcircuit, L, which, to distinguishit, is
shownin heavylines,ismadeto passthroughthalock
ingmagnetA. throughthecontactpointsof thearmw
tureoftherelay,D, throughthecircuitbreakers,B. the
contactpoints,P, of therelayarmature,andthelocks
K. Alsoit maybeturnedthroughthereleasingswitch
S. The battery,M, of aboutl2cells,isusedtoenergize
thema et, .4, and the locks,K, wheneverthecircuit
is

comp
etc.

The ocksbeingreleasedbythecomletionof thecir
cuitandthearmatureof therelayA eldup,anybreak

Thereisnodangerofanaccidentaldumpwhile run
ning as the detentcannotslip fromunderthecenter
valvestrut unlessbyanapplicationoftheairor by the
useof thehandlevers. Thisispreventedbymakingall
theleversremovableandbyplacingtheleversoperating
the cylindercocksin abox thatnay belocked. It is
impossibletoclosethisboxunlessthe leversarein the
positionwhichshutsthecocks.

Thesidevalvesarereplacedby a chainwoundaround
adrum,48,carriedbyashaftwhichisoperatedfromthe
endof thecarbya.rachetand gears. Threegearsare
enclosedbyamalleableironcover,83.Thecentervalves
are replacedby the triangularcasting,21,which is
pinnedfasttoshaft,A. Thisshaftis rockedbythelong
leverin socket,42,shownin Fig. 2

.

By meansofthereplacingchains,thesidevalvesmay
beloweredgraduallyinsteadof dropped,andtheload
consequentlydischargedslowly. Bythismeanstheload
canbe distributedalongthe track whilethecaris in
motion,if it isdesirable.

All thevalvesandapronsarecoveredwithsteelplates

The GoodwinDumpCar in Service.

Mostprobablythefirstin thefieldinthiscountrywere
theUnionSwitch& SignalCo.,whostronglyadvocated
theuseofelectriclocking,apropositionbein regularly
madein theirbidsforputtinginan electric ockingde
vice. Finding,however,that owing

to thecostit was
seldomorneverwanted,they,whie believing it was

a goodthing, havenot ushedit to any reatextent.
Thearrangementused y themto lock t e levercon~
sistedof an electro-magnet,enclosedin a boxand at—
tachedto the frontof themachinein suchamanner,
thatwhenthearmaturewasdroppedby theopeningof
thecircuit it wouldfall intoanotch cut in the outer
edge.of a diskattachedto the flopof the leverit was
desiredtolock,lockingit whentheleverwasreversed,
thecircuitthroughthe magnethavingbeenbroken b

thereversalof the lever. To effecta release,atrac
circuitplacedbeyondthelimitsof theinterlockingwas
used, it bein so arraned that not until a train had
passedentire y off of t e circuit and therefore,outof
theinterlockin , couldanychangeoftheleversbemade.
Forsingletrac crossings,wherea train runningto
wardthecrossingwouldreleasethelocksbeforereach
ing the interlocking,mechanicalinterlockingrelays
wereused,which bymeansof a tracklockingcircuit
preventedthecompletionof thereleasingcircuit,until
thetrainhad assedentirelyoverthe crossingandofi
thelock circuit. This virtuallyaccomplishedall that
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in thecircuit,asat DorB, will of coursedropthelocks
and also the armatureof the relayA, this armature
breakingthelockcircuit at thepointP. sothatit can
notberestored,even if it wereagainmadegoodatthe
pointwhereit hadpreviouslybeenbroken. To restore
thecircuit,therela A mustbe againenergized,when
its armaturewill lifted and a contactmadeonce
moreat thepointP. To energizethis magnet(A), a
shuntcircuitthrou h thepointsof the releasingrelay
Ris madeuseof,w ich bridgesthe gap madebythe
pointsP, andcompletesthelockingcircuitfromthebat
te

through
wire 8 to therelayR, toB throughwire 9

an than t rou h L tothemagnetA. Thearmature o
f

A is thus lifte and the circuit completedoncemorethroughthepointsP andthelocks.
Butastheresistanceof the locks is greatlyin excess

of that of theshuntcircuit,not enoughcurrentwill
passthroughthelocksto energizethem,solong as the
shuntcircuitiscomplete,andtheyare,therefore,lifted
onlyafter the shuntcircuit has beenbroken. From
thisit will beseenthat by assingthe lockin circuit
throughthecontact ints of therelayA an around
thelocks,thecontroof the circuit is takenoutof the
handsof theoperator,forwhile he maybreakthe cir
cuitandlockupthemachineatwill, he is powerlessto
unlock,andmustwaitfor the trainto passout of the
interlocking(beyondR) toreleasethelevers.

‘|i|.|.|i|
M

Fig. 2
.

AutomaticElectricLocksfor SwitchLevers;Diagramsof Connections.

V8 in. thick.
automaticquickactingair'brakes,andM. C. B. Stand

The “’illiams couplers,Westinghouse

ardironaxles,journal boxes,brasses,33in. cast-iron
wheels,etc.,areused.

Theweightof thecaris estimatedto be about35,000
lbs.

It is theintentionto build ore carsof specialdesign
foranyroadwantingthem,andthcsewill besimilarin
constructionthoth of shorterlength. Thesecarsare
putonthemarketbythe GoodwinCarCompany,The
Rookery,Chicago.

_ onlyclaimmadeforthearrangementthat

numberof circuitshasbeenreducedasmuchas ispossi
blewhileaccomplishinglthe

enddesired.
Bydoingawaywith t e interlockingrelaythereleas

ingiseffectedentirelybyelectricalmeans,andthereis
nochanceof the pointsstickin andfailingtorelease,
noris thereanychanceof theloc s bein releasedbefore
theyshouldbe,bytheoperatorjarring t e relaybox._

In thearrangementshownin Fig. 1 fivedifferentcir

"A paperreadbeforetheRailwaySlgnalingClub,Chicago.
Nov.12.1895.

wasdesiredwithanyarrangementofcircuits,sothattheI nowdescribe
is,thatnomechanicalinterlockingrelayisusedandthe

Thereleasingcircuits,of which thereare threeone
foreachtrackonwhich trainsusually passout o

f

the
interlockin , extendonly through60ft. of the track.
The rela. fiis energizedand the armatureheld_up so
lon as t ereisnopairofwheelson this shortpieceof
trac to forma short circuit. When the relayis de
energizedby theshortcircuitingthearmaturefallsand
makesa back contact,completingthe shunt circuit
throughthelockingmagnet.4,aroundthelocksandre
storingthelockingcircuitin themannerspokenof. The
locksarenotreleaseduntil thelockingcircuitthrough
thepointsof relayR hasbeenbroken,sothataslongas
thereis a train on thereleasingcircuitthe machineis
lockedup. A trainmustnotonlyhave reachedthere
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lensingcircuitbutmustpassbeyondit beforethelevers
will bereleased.

Thetracklockingcircuit.energizingthe relayD. the
armatureof whichwhendownis madeto breakthe
lockingcircuit and preventthe locks from beingre'
leased,is usedtopreventatrainpassingovera releasing
sectionononetrack from releasin the locksbeforea
train which may be on oneof t e other trackshas
passedoutof theinterlocking. In thiswayanoperator
s preventedfrommakinga mistakeandchangin the
switchesin front of anyenVine.that maybewor ing
withinthelimits of theinterockingandwhich,for the
moment,hemayhaveoverlooked.

The circuit breakersB, oneofwhichisprovidedfor
theleverofeachhomesi nal,areusedtobreakthe cir
cuitandlockupthemaciinewheneverahomesignalis
cleared,thusinsuringthatwhilethesignalmay be re
turnedtodan r atanytime,nochangecanbemadein
theswitches0 theroutethathadbeenset.As thelock
ingcircuitis theonethatisbrokenwhenthehomesignal
iscleared,thecircuitwill, of course,notberestoredand
thelockswill notbereleased,whenatrainpassesout of
theinterlockin, if thesignalhasnot beenreturnedto
dangerbeforet elastcarhaspassedoffthereleasingcir
cuit. Thismakesanoneratorattendstrictlytohisduties
asotherwisehemaybecaughtwiththemachinelocked
upwhenthereisatrainwantingtouseoneof the_other
tracksof thecrossing.

In caseofa failureof thecircuitstorelease,a releas
iii switchS may beclosedand the leversunlocked.
Thisswitchisenclosedin alockedboxhavingapieceof
lasssetin thecover.whichthe o eratorhasto break
forehecan

g
e
t

at theswitchtoc oseit,andeveryglass
brokenhasto e accountedforandagoodreasongiven
for thebreakage.A secondswitch,enclosedin another
box, which is of the sameconstructionasthefirst.is
providedwhich,whenclosed,will do awa with the
tracklockingcircuit,withoutthrowingthe ockingen
tirelyoutofservice.As it isa somewhatdifficult mat
tertomaintaina trackcircuitWheretherearemanypipe
andwirelinescrossingundertherails.nine out of ten
casesof failurebeingcausedby sometroublewith the
trackcircuit,theuseof thea paratuswith this switch
closedwill befoundtogivea mostthe sameprotection
aswiththetracklockingcircuitin use,whileadmitting
of theuseof circuitsthatwill seldomorneverfail. If at
ail y timechangesin therailsorrepairstotheinterlock

ln arebein made,thisswitchcanbeclosedby the re
pairmanan thelockingfeaturefor thegreaterpart be
maintained.

Theorderin which theseveraloperationstakeplace
whena train isadmittedto andpassesovertheinter
lockingisasfollows:

“’henthehomesi nalis clearedthelockingcircuitis
brokenbythecircuit reakerBandthelocksandthearm-
ature,P, of therelay,A, are dropped;the armatureof
therelay,D, isalsodroppedassoonasthetrain reaches
the track-lockingcircuit. W'henthetrainreachesthe
releasingcircuit, R, the armatureof the releasing
magnet,R, drops,makinga back contact;this com
pletesthelockingcircuitaroundthepoint,P assoonas
the circuit is restoredattheotherpomtswhereit has
beenbroken.

If theoperatorhasrestoredthehomesignalto
danger,

closingthecircuitatB, thenassoonas t e'trainpasses
of!the track-lockingcircuit the relayD, is energized,
allowing the relay,M, to be energizedby the release
ing relay whenthe train has assedon to the re
leasingsection.Thiscomletest ie circuitat thepoint
P butwithoutlifting the ocks. Whenthetrain asses
o thereleasingsection,therelay,R, isenergized,mak
ingthe shuntcircuitandforcingthewholeof thecur
rent to passthroughthe locks. releasinthem. The
leversarethenoncemoreunderthecoutroof theoper
ator.

\Vhere it isdesiredtolock the leversof a plaincross
inginterlocking,a muchsim ler arrangementcanbe
usedthantheonedescribed.w ile practicallythesame
resultsmaybeobtained.Thisarrangementisshownin

s will beseen,only two circuitsareused,thetrack
lockingcircuitbeingdoneawaywithandtheonereleas
iii circuitbeingmadetoact also as a lockingcircuit.
Ail the otherparts, the lockin circuit, the locking
relay,thecircuitbreakers,the100s,the handreleasing
switchandtheshuntcircuit throughthe backcontact
of thereleasingrelayarethesameaswith thearrange

mentfirstexplained.Usingonlyonetrackcircuitand
thata releasingcircuit,doesnotchangetheactionofthe
locksinanyway, as the leeksare not liftedin either
caseuntil the train has passedoff the circuit, and
practicallyoutof theinterlocking.

For verycomplicatedcrossingswhereno switchingis
allowedwithoutthetrain passin eachtimeoutsideof
thederails,this arrangementwi undoubtedlyanswer
all practicalpurposes.and, at the sametime,bevery
eas to maintainand cestbut little to install. For a
plaincrossing,thetotalcostneednotbemorethan$150,
although if the crossingwasmadeat a rightangle it

wouldprobablycostmore, a differentsystemofWiring
havingtobeput in:

Skeen'sAutomaticCrossingSignal.

Thissignal,usedon a numberof streetrailroads,is
designedfor crossings,but is suitablefor any danger
point,andmaybeusedto operatean automaticblock
system.

Referringtothe accompanyingcuts,Fig. 1 is a per
spectiveofa.signalforuseata four‘waycrossing,with
the casingpartly removed,exposingthe interior and
workingparts;Fig. 2 isa detailof the locking device,
showingthe meansby which the signal is held in
position;Fig. 3 is adiagramshowingconnectionsfor a
crossingof twosingletracklines;Fig. 4 is a perspective
ofSkeen’strolleycontact.

Thesignal,Fig. l, is dividedinto twocompartments—
tlieupperonecontainingtheworkingpartswhichoper
atethesemaphore,andtheloweronecontainingthesig
nallamps.

Thissignalisoperatedbyaseriesofsolenoidmagnets,
designatedonthedrawingsas A A’. Thecoresof these
magnetsareconnectedbytheconnectingrodF F’ tothe
crankH, whichisfastenedimmovanyupontheshaftE,
whichextendsthroughabearingoutthroughthecasing
andtotheouterendof whichis fastenedthe disk. On
theinnerendof theshaftE'is fastenedthelampcontact
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Skeen'sAutomaticSignalfor ElectricRailroadCrossings.

bar0’. Whenthecurrentis passedthrougheitherof
thesolenoidsA orA', it turnsthediskD, which is nor
mallyhorizontal,intoa verticalposition. This action
alsoturnsthecontactbar C ’ againstthe contacts 0

',

thuslightingthelampin oneof the compartmentsbe
low.

The signal is held in the positioninto which it is
turnedbythelockingdeviceshownin Fig. 2

.

In Fig. 2

thecurrenthaspassedthroughthecoilA andturnedthe
diskD fromahorizontalinto a verticalposition. The
connectingrodF, whichhasaslotG’,ispassedthrough
anaperturein thebaseandis helddownbytheshoulder
I’. It will beseenthatit is impossiblefor the windor
otheroutsideinfluencetoturnthediskbackintoa hori
zontalposition,asthelowerextremityof theconnecting
rodF’ will tendtomoveinanarcstruckfromthecenter
E, asshownbythe dottedarrow,and be preventedby
theshoulderI'. When,however,the currentis passed
throughthe solenoidA’, and the coreB’ is lifted,the
slot 0’ allows the connectingrodF to riseabovethe
shoulderI’ andbereleased,asshownbythe full arrow.

Whenthediskis inahorizontalpositionthe magnet
coreB will bedownandtheconnectingrod F will ex
tendthroughtheapertute I, andthepinin thecrankH
will beat theupperendof theslotG,thus lockingit in
thesamemannerthatit is lockedin the otherposition;
thusapositivelockis formedfor both positionsof the
semaphore.

ReferringtoFig. 3
,

it will beseenthatthecarmoving
towardthewesthaspassedthecontactpan L, and by
sodoinghascausedthecurrentto passto the ground

throughthecoilA, whichoperatesthe signal,stopping
the southboundcar. The contact bar0’isatthesame
timeturnedagainstthecontactbrushesC,whichgireq
currentto thelower lamps,thus showingred,0 ,h,
southboundcarandgreento the westboundcar.Th,
apparatuswill remainlockedin this positionwhilethe
caris passingbetweenthepansL andM. Whenthecar
passesthetrolleycontactM the disk will beturnedin

itshorizontalpositionby the current passingthrough
thecoilA’ (behindA) totheground,andthelampum.
tactwill bebrokenby removing C’ fromcontactwill
thebrushes0. After the westboundcarhaspassed11,, .

panM atthecrossingthe southboundcarwillhave

‘rightof wayandproceed,and,makingcontactwithth,
pauL’, will causethediskusedfor blockingtheeastand
westtracktoassumeaverticalposition,andthelamp l

in theuppercompartmentto belighted,showinga red
lightto westboundcarsand a green light tosouth. l

boundcars. Thiswarningpositionwill bemaintained‘

till the southboundcar passesthe pan M’ at ciaor
ing,whenthesignalwill be returnedto normaland
locked.

For acrossingofsingletracksbut two pairsofsole
noidmagnetsandtheircorrespondingdisksandlight-i
arerequired;for a double-trackcrossingfourpairso

f

operatingsolenoidmagnetsand four correspondingsig~ l

nals;butthesamenumberof lightsarerequiredasbe.
fore. Fig. 1 showssuch a signal adaptedfordOUble
trackcrossings,but the diagram of Fig. 3 is usedfor
simplicity.

A trolleycontactorpanespeciallyadaptedtooperate
withthissignalisshownin Fig. 4. It consistsofstar
uponwhichis suspendedasetof branchingspringsover
lappingoneanotherandapproaching,butnottouching
thetrolleywire. Thebar is insulatedandelectrically
connectedwithits propersolenoidA orA'. Thetrolley
passingalongthetrolleywirebyitsgroovetouchesthese

Fig. 3
.

springsandsendsacertainand continuouscum!" l”

thesolenoidmagnetwithout impedingthePimageo
r

thetrolley.
Thereis a cut-outfeaturecombinedwiththefliJlfm‘

tus which enforcesthe warninggivenbytheY‘“
signal. It consists of an insulatedsectioninter
posedin each trolley wire and extendingfromthe
crossingto a suitabledistanceawayfromsame.811d
correspondingwith the distancebetweenthemile, l

contactspreviouslydescribed.Eachinsulatedseam“
is wired to a switch operatedby the58m”Shim
whichcuts the currentin andoutofthecorrespond“
sectionin the same manneras the lightsarecut

in and out,andsimultaneouslywiththem-Thus! “h
e
:

a cargoingeastreachesits insulatedsectionit Wlll0“

out thecurrentfrom theinsulatedsectionON“or?“
ing line,at the sametime that it presentsa “liming
signal to that line. The signal maybeusedmmor

withoutthecut-outswitch. . h &

Thissignalis madeby the SkeenElectric5‘"tc
SignalCompanyof St.Louis.

Tests of A Ten-Horse-PowerDe Laval3"“
Turbine.‘

BY PROF.WILLIAMF. M.0055. noon,
The de Laval steamturbineexperimented“

stitutesa art of the permanentUipnlel't_°s
gineering laboratoryof Purdue Universiifiithrough
presentpaperis basedupondatasecuredCh"?Y

theassistanceof CharlesE. Brufi, B .M- E

nib““ A paperpresentedattheNewYorkInfield"
1896)oftheAmericanSoolfit!ofMechanical3"
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