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of pressureis considerable,but whenthebrakeis fully
appliedthisdifierencebecomesinsignificant.

“Thesecondtablegivesthe comparativetravelof pis
ton.with an emergencyapplicationforcarlight and
loaded.This,youwill notice,is on an averageabout
34inch.

"The comparativetestsshowingtheefiectwhen light
andloaded,weremadebyputtingthedeadleversin the
correspondingholesin theguides.

“As ourT. C. truckshave the centerof brakeshoe
about12inchesabovetherail, the variationwill prob
ablybestill lessthanin thiscar,wherethe centerof
brakeshoewas10 inchesabovethetail whenthe car
wasempty."

BRAKEEXPERIMENTSWITH5. I. C. L. CAR

leversata centralpointin yardsandterminalstations.
Theobjectsin viewweresafetyand economy. It was
found,however,thatthisconcentratedcontrolintroduced
newdangersol a veryseriousnature.The signal_inan,
throughmistakeorcarelessness.oftengaveconflicting
signalsandswitches,andmanyseriousand fatal c_ollisioiisresultedfromthiscause. it thenbecameevident
thatsomethingwouldhaveto be doneto securethe
harmoniousoperationof theseconcentratednestsof
switchandsignal levers. The agitationarisingfrom
thelossof life and limb, led to the introduction,step
by step, of what is now.knownasthe interlocking
system.Col.Yolland.of the Royal En ineers,o_ne_oitheGovernmentinspectorsof railwa's,maeauthoritative
demandsforbetterpublicsafeguars. Thefirst attempt
ataninterlockingmachinewasmadebyMr. Gregory.of
theCroydonRailway.aboutthe year i843. Improve
mentswere soon afterwardsintroducedby Stevens,
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60lbs.pressure(regardlessof pistontravel)with emergencyapplication.

A Historical Sketch of Railroad Signals.‘

(C0nI‘Iut_i(r1fr0Ilpage615.)Abouttheyear 1846it becamecommonpractice_inEnglandtoconcentratetheswitchand signal operating

I

‘FromalecturebyMr.Arthur H
.

Johnson,deliveredbeforeLawrenceScientificSchool,HarvardUniversity,Cambridge;May,1894.

| Chambers,Saxbyandothers,and I will brieflydescribe
andillustratesomeof theseeafly ma¢hincs. Fig, 1

,

showsa simpledoubletrack junction. There are
two switchesoperatedby levers 3 and 4 in the

signalcabin- Therearefourhomesignals,viz. : 2
,

2
,

5

and 7
,

and threedistantsignals,viz. : l, 6 and 8
.

Thismakesa totalof 8 levers.It will beseenat a glance
that if signals 2 and 5 couldbesimultaneouslyplacedin
the“all clear" osition,therewouldbegreatriskofone
of the trains t us signaledcuttingthe other in two.
Again,if signals 5 and 7 couldbeclearedsimultaneously
fortwoconvergingtrains,thesetrainswouldverylikely
collide. To showthedegreeof dangero

r
-u¢l1a junction,

wherenointerlockingexisted,and leavingthe distant
signalsoutof thequestion, it may be statedthat there
would be aboutsixty-fourpossiblecombinationsof
switchesandsignals,onlythirteenofwhichwouldbesafe.

Onplate146.fig. 195showsasideelevationof Cham
bers‘interlockingapparatus,erectedatWillesden_ _ Junctionin 1859.Thisconsistsof leversA, B

,

for operating

theswitches,andstirrups d for operatingthe signals.
Wireswereconnectedfromthetopof thestirrupsto the
signals,andtheswitcheswereconnectedtotheleversby
rodsas shown. A tappetattachedto the lever was
carriedin a boxacrossthepathof thestirrupends,andsoarrangedthatthestirrupscouldnotbedepresseduntil
theproperadjustmentof the switch-movinglevershad
takenplace. Althoughthisframedid not affordcom
pleteinterlocking. it wasconsidereda greatadvanceon
whathadgonebefore,and it receivedthehigh approval
of theGovernmentInspector.

Fig. 196 represents a modernsignal or switch
leverin sideelevation. C is thefulcrum, e is the lever
tail towhich is attachedtheswitchor signalconnec
tion. Theleveris capableof beinglatchedin two osi
tionsbymeansof thespringlatch d

,

whichis lifte out
of thenotchesin segmentD bymeansof latchhandleF.
In theearlierlockingmachines,all thelockingwas at
tacheddirectlyto the main lever, but owingto the
greatercompactnessofpartsandlessenedstrain,nearly
all modernmachineshavethelockingconnectedto the
latch. Thisisknownas“preliminary”or latch-locking,
andtheoldstyleas“lever-locking."

Fig. 198showsa
glenviewof an early lever locking

machine,designed y Saxby. Theleversareshown in
cross-section.and it will be readily seenthat when
leverA is reversed,it will impartsuchactionto the
pivotedhookplates E and P as to releaselever C and
lockleverB.

Weshallseemodifiedformsof thistypeon plate 153,
in which figs.241,242and243representa machinede

Fig.I.
signedbySaxbyandFarmer.Thehookplatesgiveplace
hereto bevelledrockingshafts. At fig.246.anothermodificationis shown;theonlydifferenceis the screw
motionfordrivingthelockinghooks.

At plate Bat figs.217and 218,Rapier'smachineis
shown. Theconstructionof thismachinewasextremely
simple. Each lever carrieda light quadrantA, A.,
suitablynotchedtoreceivetransverselockingbars,B, B. .
Lockswererivetedinto thesebais at suitablepoints.‘
Thebarswereprovidedwithhandles,and it was necessarytomaketheproperadjustmentof locking barsbyhand,toreleaseanydesiredcombinationof leversand
atthesametime lockall conflictinglevers. This was,
of courseanunnecessarilytediousoperation.

Fig. 219showsthe machinedesignedby Stevens&Sons,and I maysaythatthishasbeen,and is to-day,by
farthebestlever-lockinmachine,owingprincipallyto
itssimplicityanddurability.Thelever framearrange
mentneedsnoexplanation.Theinterlockingisperfomied
byta petsE, whicharepinnedtothebodyof the lever

Fig. 220shows
M, P

, B, are threelevers,to
and s idethroughlockingboxesFF.
thelocking in detail.

Plan:153.
Historyof RailroadSignals.

“Plat::40"and“Plate153,“:4-illipaperbyMr;A.ll. Ynlutson.
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which are attachedsteeltappetsE. E‘ andE’. These
tappetsrest in the groovedlock boxG, G, and_have
bevellednotchescutin them,i, i‘, i‘ andb“. It will be
seenthatleverB cannotbe pulled over,becausethe
passageof itsta pet E’ is obstructedbythelockdog F;
until leverP is firstpulledover,soastobring notch_boppositedogF. LeverB canthenbereversed,shooting
dogF‘ into notchb" and thus locking lever P in its
ieversedosition.Thereversalof leverP has,however,
shotthe 0gF intothenotchi1 of tappetE‘, so that
leverM cannotbereversed.Thus any desiredcombi
nationof locking may readily be effectedby these
bevelleddogs.Mostof the modernlatch lockingma
chinesusethistappetanddogprinciple.

Wenowcometoaconsiderationof the“latch-locking”
or“preliminaryaction“typeofmachine.In thistypethe
intentiontomovea lever,asexpressedby graspingthe
latchhandle,andraisingthelatch,is madeto lock all
conflictingleverlatches. Two inventors,viz., Saxby
andEsterbrook,filedapplicationsfor a atenton this
ideaaboutthe sametime, and this le to expensive
litigationbetweenthem,asto which of the applicants
wasentitledto the patentright. The SupremeCourt
finallydecidedthatbothshouldhavetherighttomanu
facture. On plate 146,figs. 212and 213 show Mr.
Esterbrook’smachine.It will beseenthatthelatchrod
wasprolongedbelowthesegment,soasto engagewith
locks thrownintooroutofgeaitherewithby theaction
of conflictinglevers.

Onplate153,figs. 247,248and 249showthe well
knownSaxby81Farmermachine.Theendofthespring
latchrodengagesin a reversingrockerC, whichin turn
givesmotiontothetransversereciprocatingbarsH, H,
whichcarrythe lockingdogs,by meansof universal
link, E, F, andspindleG. Fig. 244showsthe London
& NorthWesternstandardmachine.Thelockingin this
caseis arrangedvertically,thenotchedtappet]engaging
withsuitablestopsscrewedto the locking bars I. 1.
Oneof thesemachineswasonexhibitionatthe nWorld's
Fair, as wasalso the Johnson interlockingmachine
shownin Figs.1A and2A. In theJohnsonmachine,
actionis impartedto the verticallocking tappetsby
meansofa reversingrocker,mountedon the lever and
operatedbyanextensionof the latch rod. The chief
pointaboutthislockingis its extremesimplicity,and
theaccessibilityof thepartsforexaminationandrepair.

It will bewellbeforeleavingthesubjectof interlock
ingmachines,tomentionbrieflythevariousmachinesfor
controllingswitchesandsignalsby meansof steam
power,actingthroughthemediumof Hydraulics,Pneu
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Fig. 2A.-—Dzmi!ofju/mmn[nit-rlocl-z'ng11/larfiinz,

niaticsorElectricityor a combinationof theseelements. Pia" 3'
Numerousexperimentsin this line havebeenmadeduringthelasttwentyyears,and the bestexampleofthistypeis undoubtedlytheelectro-pneumaticapparatus

designedbyMr. Westinghouse.TheHydraulicmachineofMr.Servattez,of Rome,Italy,isalsoworthyofmention.As thereis nothinggainedin safetyandeconomyin thistypeofmacliine,ithasfoundbutlittlefavorwithrailroad
oflicers,owing to its comparativecomplicationanddelicacyofparts.

as everyone is familiarwiththegeneraldesignof apointswitch,it will not be necessaryto deseribethesame. It tookmanyyears,however,to piove to somepeoplethatthepointswitchis preferableto any otherknowndesign.As firstconstructedeachrail was movedseparatelyandthefiremandismountedfrom his engine
andforcedthetonguesor pointsoverby meansof acrowbar. It wasconsideredthat the manwho firstcoupledtheswitchrailstogetherby a connectingrod,
hadmadean impoitantinvention. Switchesare con.nectedto theinterlockingmachinesby bell cranks,thearmsof whichareumallyabout9 incheslon . and connectingrodsortubesabout1% inchesoutsi e diameter.Theserodsare carriedby anti-frictionrollersplacedabout7 feetapart,soastopreventbuckling.Switchrodsovei‘)0feetlong.arefittedwith automatictemperaturecoinpensatorstoguardagainstthe wrongadjustmentof
switchesbyexpansionandcontractionof the connections. This is accomplishedbymeansof any reversinggear. For instance,aplainswaybeam,placedhalf-waybetweentheoperatingleverand the switch,will compensateforthewholelength.or,astheend of the rodattheleveris fixed,thathalf of the rod will expand
towardsthecompensatorandwill forcetheexpansionoftheotherhalftotakeplaceatthecompensatorand thusleavetheswitchpracticallyfixed.

Railroadswitchesof whatsoeverpattern,are dividedintotwoclasses,viz.'. facingandtrailing.TheyaretermedFacingSwitcheswhentheyare so placedthat trainspassoverthemin thedirectionfrom left to right,fig.159,and trailingswitcheswhentheyareso placedthattrainspassoverthemin the oppositedirection. It isthereforeobviousthatswitchesusedforshiftingpurposesarebothfacingandtrailing,and it is also clearth it aswitchusedin thefacingdirectionis muchmoredanger.ousthanatrailingswitch,becausethefacingswitchmaystandforthebranchwhen it shouldstandforthe mainor it maystandhalf-way,thuscausingaderailmentof the
train._ In caseamainlinetrain passesin the trailingdirectionover a ‘=Wll<.‘i]thatissetforthebranch,theswitch

(Concludedonpage689.)

Historyof RailroadSignals.
“Plat::33" and“PlaIe13,"’rt/ill:paperbyMr. A. II. 70/lnson.
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Fig. 1 A.—JuhnsonInterlockingMachine.
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