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NOTES ON SOME WORLD‘S FAIR SIGNALING

MACHINES.*

Br W. L. Dims.
It isnotmyintentiontotroubleyouwitha longlist of
signalingappliancesexhibitedat the world’sfair.I have
simplyselectedafewoftheexhibitswhichseemto meto
embodyinterestingfeatures.ThatthereareothersmoreinterestingthantheseI shallattempttodescribeis prob
able,andI hopethatif suchisthecasethegentlemenhere
to-daywhohavenotedthemwill giveus the benefitof
theirobservations.
AmongthePennsylvaniaRailroadexhibitsis foundthe
UnionSwitch&SignalCo’s.pneumatic_interlockin sys
tem,of whichso muchhas beenwritten_that fear
I shallbe unableto bringout any new pointsrelating
thereto.Theuseofelectricallycontrolledvalvesatswitch
movements;theapplicationofstoragebatteriesinsteadof
gravitycellsforfurnishingcurrentstocontroltheswitches
andsignals;andtheapplicationof the Saxby5:.Farmer
improvedlocking(one-halftheusualsize)aresome _o

f

the
newerandmoreinterestingfeaturesofthepneumaticma
chine.
Theuseof electricvalvespermitsthe abandonmentof
allpipesleadingtothe signalstation,resultingin much
economyandfacilityofoperationandmaintenance.The
stations,signalsandswitchesarenowconnectedonly by
electricwires. In theoriginalmachinet_wopipesranfrom
eachswitchleverinthestationtotheswitchontheground.
Theuseofstoragebatteriespermitsa closerregulation_of
quantityandpressureofcurrent,andresultsin _a consid
erableeconomyincostof operation._ The application o
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theSaxbyAtFarmerimprovedlookingto thepneumatic
machinepermitstheclosestandmostaccurateinterlockingof levers,anddispenseswith a largeamountofcostly
electricalworkinthemachine. _ _
Theexhibitof theJohnsonRailroadSignalCo._is most
completeandinteresting.TheirstandardNo. 1 interlock
ingmachineisnoticeableonaccountof itsstrong,well de
signedparts. A lowdwarfsignalspeciallydesignedfor
piacin betweentrackssoasto clearpassingtrainsisan
exceelnglyhandylittlemachine.Themechanicalslot,an
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otherinterestingdetail,is an arrangementwherebytwo,
or for that matteran unlimitednumberof aignaimen
stationedat differentpoints,controlonesignal. This is
oftendesirableinordertoavoidmultiplicationof signals.
Withthismachinetheconsentofall signalmenis required
toplacethesignaltoclear. Anysignalmancan,however,
putit atdanger.
Anotherinterestingmachineis thesignalrepeater,for
indicatinthepositionofanobscuresignal. It consistsof

a bellan miniaturesemaphoreoperatedby electro-mag
nets. M etsands1nalsareconnectedbywire,thecir
cuitbeingormedor rokenby thesignalarmandthe
movementofthelatterrepeatedontheminiaturesignalin
thestation.The employmentof electricityto denoteto
thesignalmanthat the signallight is “in” or “out” is

showninthe“lightcommutator.”Thecontractionofcer
tainrodsin themachinecausedb the lightbeingout
breaks a circuit,therebyreleasingt e armatureof a mag
netlocatedin the si nalstation.Thiscausesa belltoring
andalsogivesvisu notice.byshowingtheword“out”on
theminiaturesignal,thatthelightis out.
TheSykessystemandPatenali’simprovedlockingand
blockinginstrumentsarebothshown. Theseinstruments
aresowellknownthat I shallnotattemptanydescription
ofthem,butwill simply

remindyou that in additionto
theirusein ordinarylookingtheyareespeciallyvaluable
appllianccs

intheoperationof terminaland otherlarge
viir s.
Twoblockinstrumentsexhibitedby theJohnson00.and
deservingmorethanpassingnoticeare the "Webb &
Thompsontrain staffmachine,”and "Tyer’s train tab
let machine,"bothdesignedfor singletrackblocking.
Thesemachinesareworkedmechanicallyexceptthatthey
areunlockedbyelectricity.Either systemrequirestwo
machinesforeachblockstation—onefor eachblock. The
machinesatbothendsofblockareconnectedbyanelectric
circuit. In operatingwiththosemachinestheengineman
mustcarryastaffortablet,asthecasema be. Beingthe
chiefagentinthemovementofatrainhe is madethekey
tothewholesituation.
TheWebb&Thompsonmachineconsistsof an iron pil
arwith a verticalslot,throughnearlyitsentirelength,in

‘A paperpresentedtotheAmerican_Soclet_vof Railroad
Superintendents.
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whichis a supplyof staves. The headof themachine,
calledthelockingcase,containsthe electricalapparatus.
Onlyonestaffat a timecanbe withdrawnfromthe two
machinesgoverningablockandthenonlywith thecon
sentofthesignalmanatthe receivingstationwhoalone
controlsthestavesatthesendingstation,thosestavesbe
ingbeyondthecontrolof the signalmanat the latter
station.Anotherstaffcannotberemovedfromeitherma
chineuntiltheonealreadoutisrestoredat eitherendof
block. Thus,when a sta hasbeentakenoutat station
A,anothercannotbetakenoutat stationB, norcan a sec
ondstaffbetakenoutat.4,untilthestaffpreviouslywith
drawnhasbeenrestoredin themachineat A orB. Each
blockhasitspeculiarformofstaff. The stavesfor one
blockcannotbe placedin machinesbelongingto another
block. However, a staficanbe replacedin a machine
without previouscommunicationwith oppositeendof
block. Communicationbetweenblockstations is effected
bymeansofelectricbells. In practiceeachblockstation
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beprevidedwithordinaryout-doorsemaphoresig

nas.
Forthepurposeof illustratingthemethodof working
thestaffmachine,letA andB representtwoblockstations.
Beforestartinga trainfromAtowardsB thesituationwith
referencetotheblockis clearedupbymeansof hellcode.
If blockisclearoftrainsandobstructionsB, whenasked,
unlocksA’smachinebyholdingdownhiskey,whichallows
A towithdrawonestaff. This staffis givento theen
gineman,whoonarrivalat B hands it overin thesignal
mantoplaceinhismachine.Asthemachineateitherend
ofblockcannotbe unlockedwhiletheenginemanhasthe
staff it isofcourseimpossibletofurnish a staffforanother
trainuntilthefirsttrainhasclearedtheblock.
TheLondon&NorthWesternRailwayCompanyexhibit

a Webb&Thompsonmachinesoarrangedthatmorethan
onetraincanbe sentinto a blockinsamedirectionatone
time. Thismachinehas a specialstaffcontainedin a sepa
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rateslot. The specialstaffis usedinconnectionwithsix
metaltraintickets,providingforthemovementof seven
trains. It is a keyto unlock a boxcontainingthetrain
tickets,andiswithdrawnfrommachineinsamemanneras
theordinarystaves.After unlockin theboxandtaking
outall theticketstheboxisagainloc ed. Theticketsare
givenouttotrains,permittingthetraintoentertheblock.
Thelasttraintakesthestaffandanyremainingtickets.
Afterall theticketsandthespecialstaffaredeliveredat
eitherendof blockthe ticketsare lockedup andstaff
placedinmachine.Lineis thenagainclear.Themachine
is soarrangedthatthespecialstaffcannotberestoreduntil
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all theticketshavebeenlockedup in onebox.
specialstaffiswithdrawnno otherstaffcanberemoved,

When

andviceversa. Thereisbut onespecialstafl.’andsetof
ticketsforeachblockandtheymustalwaysbein onema
chine. Both the ordinaryandspecialstavesarekeysto
unlockswitches,andaresoarrangedthattheycannotbe
withdrawnfromswitchlookwithoutlockingtheswitch
formaintrack.
Tyer’straintabletmachineisoperatedsimilarlytothe
W. &T. machine.A metaltabletis usedinsteadof a

staffthetabletbeingsimply a trainstaffin anotherform.
Asthesetwoinstrumentsaresonearlyalikein theiroper
ations it isnotconsiderednecessaryto gointodetailswith
themboth.
Besidesbeingabsoluteblockinginstrumentsthesema
chinesarepeculiarlyadaptedto the protectionofdraw
bridgesandJunctions,andwouldseemtomakesuchplaces
asabsolutelysafeashumanforesightcanprovide.

I desiretothankMr.Geo.H. Paine,generalagentUnion
Switch&SignalCo., andMr. Henry Johnson,assistant
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general
managerandtreasurerJohnsonRailroadSignal

0.,forinformationfurnishedwhichhasbeenofgreatas
sistancetomeinthepreparationof thispaper.

DESCRIPTIONor DRAWINGS. -
Webb&ThompsonElectricTrainStaffMachine.
Fig. 1 is frontelevationofWebbAtThompsonmachine
Fig. 2 sideelevation.
Fig. 3 stafl.
Fig. 4. sectionof staffmachinelockingcase. Move
mentofstaflwhenbeing

withdrawnfrommachineisshown
bydottedlinepassingt rough X

,
s, .v
,
ii, (s being a staff). In

withdrawingthestaff"s”thetailpiece“I,” towhichisat
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tachedamagnet,is lifted. This actionunlocksthe disc
WI"whichisthenfreetorevolve,allowingthestafftobe
movedtofinalopening“<1”shownin Fig. 1

.

Tyer‘sBlockMachine.
_Fig.5generalviewof theTyer machine.“a” is the
slidefor withdrawingthe tablets,“s" is slot through
whichtabletsarepassedwhenreplacingtheminmachine.
Fig. 6 longitudinalsection.“la”is thechamberinwhichthetablets‘ ' areplaced.
UnionSwitch&SignalCo.’sElectric-PneumaticMachine.
Fig. 7 locationandwiringofelectricallycontrolledvalves
forworkinga crossover.
_l:‘ig.8 sectionofelectricallycontrolledvalve,normalpo
sition.

East-boundshipmentsforlastweekfootedup54,073tons
against55,062tonsfor the previousweekand77,524tons
forthecorrespondingweeklast year. Lakeshipments
amountedto140,101tonsagainst127,756tonsfor thepre
viousweek. Lastweek’sthroughshipmentsweredivided
amongthecompetingroadsin the followingpercentages:
Baltimore&.Ohio,7'1;“BigFour,"9'3; Chicago8: Eric,
86- GrandTrunk, 6'5; LakeShore,194:MichiganCen
tral,10-2*NickelPlate,9'1;Panhandle,7-5;FortWayne,
14"},andWabash,s-2per.


