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TheTransportationShowat Paris.

We continueour translationand condensationfromthepagesof theJournaldesTransportsof its descriptionof theshowof locomotivesat Paris.
The Westernof Franceexhibitsat Vincennesthreepowerfullocomotives,twoof themfor fastexpresstrainsandthethirdfor heavytrainsrunningona brokenprofile. Two of theselocomotiveswerebuilt by thecompanyat itsownshops,andtheotherwasbuiltat Creusot.Oneof theseengines(Class900)for fastexpresswork,wasshownbythecompanyin 1899.Therevisionof thatclass,intoClass500,wasmadein 1809and1900. _The company,in its studiesfor enginesof greaterspeedandpower,designeda newbogie,carefullystudyingthosein usein theUnitedStatesandin England;andwithoutpretendingto haveinventedanything.it is believedthat a bogiehasbeenproducedapplicableto allfutureclassesof engineswhichthecompanymaybuild,andto severalof thosealreadyin service.This bogieischaracterizedby considerablelength,a dispositionofthepivotsomewhatbackof thecenterof figure,andalateralmotionby sliding,regulatedby springs. Thisstyleof bogietruckwasshownfor thefirsttimeby thecompanyin theengineof Class900at thefair of 1889:andthisis thesameenginenowexhibitedat Vincennes.Meantime,it has run morethan310,000mileswithoutany otherchangeor seriousrepair than replacingitssmoothtubesby Servetubes. Immediatelyaftertheexhibitionof 1889,in specialspeedtrials,thisenginereacheda speedof 105%milesan hour,showinggreatstability.This locomotivehastwocoupledaxles,withequalizers,andthebogietruckdescribedabove;being,therefore,anAmerican-type,eight-wheelengine.Thedriversare80.3in.indiameter;thefire-boxisdeep,witha brickarch;theboiler.of steel;thegratesurface,21.5sq.ft.; andtheheatingsurface132.83sq.ft. Theboilerpressureis 12kilograms;thepistonsare.46metersdiameter,.66metersstroke.Theengineweighs14tonsoneachdrivingaxleand16.5tonson thebogie.

Aftertheexhibitionof 1889the~companybuilta seriesof theseengines,twoof thenewenginesbeingfour-cylin
dercompounds,onthesystemof M. deGlehn. Thegoverningconsiderationwas not so muchfuel economy
(whichis a variableelementat best,accordingto the'servicein which the locomotive'i running) but thecompanywasmuchimpressedby the importantadvantagesof havingthegreatpowerdividedintofour parts
insteadof two,givingmuchlighterpartsfor handlinginrepairsin theshopsandevenon theroad. It wasalsoevidentthatthedivisionsof theworkinto four periods
for eachrevolutiongavean extremelysmoothrunning.
Thuspreservingall of theelementsof stabilityof Class000,thecompanyproceededto buildtheenginesof Class500in 1889and1900.Thesehavetwocoupledaxleswithequalizers,thedriversbeing80.3in.diam.;theyhavetheleadingbogiedescribedabove;fire-boxesnot so deep.
however,asClass900,butwithbrickarch;boileris steel,
with Servetubes;thegrateareais 2.4squaremeters,
and the heatingsurface133.9squaremeters,and theboilerpressureis 200lbs. Thehighpressurepistonsare13.4in metersdiameterand the low pressure20.8x25.2in.stroke._Thisenginehas15.8tonsoneachdriving
axleand18.4tonsonthebogie. .

Apartfromthisengine,designedfor extremestability
in veryfasttrafiic,it wasnecessaryto providefor heavy
trainson linesof brokenprofilecrossingmanyvalleys
almostat rightangles,andthecompanybroughtout the
tenderenginesof Class2500,drawingsof whichareshown,andof Class3700,oneof whichappearsat Vincennes.TheClass2500enginehasthreecoupledaxles,
therdriversbeing69in. in diam.,andhasa gooddealof
similarity.to recent10-wheelenginesof the NorthernandSouthernrailroads,exceptthat the Westerncompany‘sspecialformof bogieis used. Equalizinglevers
areusedbetweentheaxles. The fire-boxis of mediumdepthandhasbrickarch;theboileris steel,Servetubes;
gratesurface.25.8sq. ft.; heatingsurface,2,088.3sq.ft.; boilerpressure,200to 213lbs. Thepistonsare13.8
in.highpressure,21.75in. lowpressure,andstroke25.2
in. Theweightoneachdrivingaxleis 13.8tons,andon
thebogie17.5.

Theengineof Class3700,as shownat Vinceunes,has
made68.2milesanhour. It alsohasthreedrivingaxlescoupled,withfour-wheelbogieforward. Thedriversare60.6in. in diam.andthecylinders18.1x 23.6in. Thisenginecarries14.6tonsoneachaxleand15onthebogie.\

Mr. S. P. Bushon BrakeShoes.

At thelastmeetingof the\VesternRailwayClub,Mr.S.-P.Bush,whois Chairmanof theM. C. B. BrakeShoeCommittee,gavesomereasonswhymoreencouragement
shouldbe givento thedevelopmentof highpowerbrakeshoes,andit wouldnotbesurprisingif thespecification
for brakeshoeswhichthis committeeis to presentatthenextConventionshouldsetonlythelowerlimitsof the
coeflicientof frictionwithoutnaminganymaximums.

Mr.Bushsaidin part: "Thereis roomfor somediscussionas tothe maximumcoeflicientof frictionallowableina specificationforbrakeshoes.Weknowthatthefrictionis reducedwith increaein speedandpressure,andsofar as thatgoesit wouldseemdesirableto keepdownthebrakeshoepressure.In’otherwords,it wouldseem
desirableif possibleto obtaina brakeshoethatgivesasmaximumfrictionwith a minimumpressure.The shoe,developedon theselines,wouldcertainlygivea greater
efliciencyfor retardingtrains,particularlyat highspeeds.

Further,with theconstantlyincreasingloadcarriedbycars,it is particularlydesirabletokeepdownthebrakingpressure.We cannotverywell reducethepressurepersquareinchor perunit of areabyincreasingthesizeoftheshoe. We havecertainlimitationsthere. On some‘roadsit is thepracticetousetwoshoesonthewheel,butthatcomplicatesthebrakerigging;it wouldbeexceedinglydesirableif it werenotnecessaryto haveriggingof thecarsso heavyandso expensive.
"All thesethingsleadmeto believethatit wouldnot.’bedesirabletoplacea maximumlimitonthecoeflicientoffriction. It mightbearguedthatit: is necessaryto dosofor thereasonthatwehavegottomaintainthebrakingpoweron carsuniformlyso thatthereshallnotbetoomuchvariation.Thatis a thingthatwouldbe,whileinoneway desirable,almostimpracticableto attain,forthereasonthatwehavevariableconditionsotherwisethatvwecannotcontrol. Thedifferencein theladingof cars.in thesametrainbringsaboutmuchlargevariablesthanwewouldevergetfromanydifferencein thefrictionofbrakeshoes.
“Again,frommyexperience,I donotbelievethatit islikelythatanypracticalbrakeshoewill bedevelopedimmediatelythatwill givea coefficientof frictionmuch,ifany,higherthanthemaximumsthathavebeenattainedsofar,andI thinkit isdesirabletolendall influencethatis properin thedirectionof.developingwhatmightbecalledhighpowershoes.For the reasonsthat I havestated,I think theyshouldbefavored,_andif we omitthemaximumlimit and_leavethefieldopen,I believethatthosemakerswhoareeitherin thebusinessnoworare prospectivemakers,or any oneelsewith ideasonbrakeshoeswouldfeelencouragedtoworkin thatdirec-,tion. ‘
“Oneof theimportantthingsin connectionwitha good

brakeshoeis thatthewearof thewheelsshouldbereducedtoa minimum.Weknowfromourexperiencethatsomeshoeswearthewheelsmuchlessthanothers.Thereis not thesamecuttingactionwith somebrakeshoesthatthereis withothers,andit happensthatthosethathavegiventheleastcuttingactionhavegiventhe'bestcoelficientof friction,at leastfromall appearancesitwouldseemthatthewearof thewheel,whethercuttingor merelyrubbing,is less. It is alsoa factthatsomeofthoseshoesthathaveperformedin thatwayhavealsogivenverysmallwearof theshoeitself,andthatis afurtherreasonwhy I feelin favorof lendingwhat’inl'luenceis rightin thedirectionof developingbrakeshoeshavinghighfrictionalqualities."

The TaylorElectricSwitchandSignalApparatus.._

TheTaylorSignalCompzuiy.of liulfalo,whichmakesthe electricinterlockingmachinementionedin recent
issuesof theRailroadGazetteis nowactivelyengagedinmakingat its shops,CarrollandWells-streets,Bufi‘alo,
theapparatusfor a numberof importantswitchandsig
nalplants. Thediagramshownherewithillustratesoneof theseplants,thatat Lawreuceville,Ill.‘

Electricity,froma 60-v0ltstoragebattery,is thepower
for all thefunctionsin thisinterlocking,excepttherail
r-ircuits,whichare workedby gravitybatteriesin the
ordinaryway. Currentfromthestoragebatteryis usedonlywhileswitchesor signalsarebeingmoved,so that
theconsumptionis verysmall;andat theplantsthus
far installed,someof whichareof considerablesize,thegasolinemotorusedtochargetheaccumulatorsis runonly
oneor twodaysin a months‘

Theprincipaldistinctivefeaturesof theTaylorsystem
are: .

1. Theswitchmotor,for switchesor‘derails.
2. Thesignalmotor.; , ~
3. (At eachswitchorsignal) A circuitclosertoreturn

an indicationto thecabinwhentheswitchor signalhas
finishedits stroke.

4. Itail circuitstoserve(wherenecessaryor desirable)thesamepurposeas detectorbars.
5. The interlockingmachine,and insulatedwiresto

connectit to switchandsignalmotors.
The switchmotoris shownin Fig. 2. Throughthe

gearingshownthemotorM, turning20 revolutionsin
about1% or 2 seconds,revolveswheel1 onerevolution
to makeonestrokeof theswitch. The switchis con
nectedby rod2, pivotedat a to cammovement,3, re
volvingonpin b. Crank-pinc onwheel1 besidesmoving
theswitchbymeansof thecam,movesthelockdirectly
byrod4,connectedto thelookthrough5 and 6

._ To the
endof 6 (7) maybe attached, if desired,a crankto
work a mechanicaldetectorbar. In theelevationa de
tectorbaris shown. Thelockbolt 6 is withdrawnfrom
lockrod 9 beforerod 2 beginsits stroke,and it is rein
sertedafter 2 hascometo rest. Theswitchbeinglocked,
thefinalmovementof thelockboltcausesthereversalof
electricswitch10whichopensthepowercircuitandcloses
theindicationcircuit. Thepowerfor movingthiscircuit
closeror switch is furnishedby thespiralspringencir
clingits rod. Thespring is compressedbythemovement
of rod 9 and,at thepropermoment,by thefinalmove
mentof lockbolt 6

,

is releasedsoas to close10.
The“indication”actingontheleverin thecabin,indi

catestothesignalmanthatthestrokeof thetrackrails is

completed,andpermitshim to finishthestrokeof the
lever;withoutthisindication,theleverwouldremainim
movable;andas it is interlocked,wherenecessary,with
anyor all otherlevers,theclearingof conflictinglevers
is madeimpossible. . -.

‘Diagramsof twootherlnterlockings,muchlarger,areshownin theadvertisingpagesof thls'lssue.

thebrake

W ‘%.
When a swichmovementis completedand'themotorcircuit is brokenthemot'or is at thesamemomentconvertedintoa generator.Thiseisdonebyclosingtheindicationcircuit(at 10) andthiscurrent,generatedbythe—motor,lastingonly a fractionofilasecond,is whatgivestheindication.
‘Themovementof th’elswitch b

la
ck

to its originalposi
tion is

accomplishedflifzturning
wheel 1 in theopposite

direction;themovenieth of thedim beingthesameasbefore,butin fevers'e!ordealThepolarityof themotor
waschanged‘(bythe-iprededinig‘ ovement)at 10. If amotorshouldruntoo‘longi ‘ is automaticallythrownout

‘of’ iglear.' Fof ‘ singlelfs'witclliesor‘derailingswitchesa1-h.p.‘mot'orisused,b'ut‘thepowerrequiredis usuallyonly7 amperesat’60volts;. ' ' "
A signalmotor is 1%,h.p. It putsits signalin theallAcle'arpositionby windingup a chainwhichlifts theweightedendof thebalancelever,pushingup thesignal, rod. This windinguprequiresabout 2 amperes.Whena signalhasbeenputin theclearpositiona polechanger

operatesasat 10ontheswitchmachine,closinga circuitthrougha brakemagnetto hold‘thesignaldown. The
motor is at thesametimede-energized.To returnthesignalto thestoppositionthebrakemagnet is de-energizedandthe‘counter-weightcausestheblade‘to takethe
horizontalposition.The brakemagnetrequiresonly.1ampere.
7Beforeproceedingtodescribethemachineandthecon—

nections to it wewill turnto Fig. 1
.

Thisshowsthearrangementof tracksandcircuitsat a plantemploying16
levers. Del-ailingswitch14 andsignals 9 and13 are
shownon a hirgerscalein Fig. 5

,
in whicha, is themotor'for thetwosignals,and b motorfor derail~14;c and darefixedto thepostandoneor theother,accordingto

whichcircuit is closed,causesa hookto engagetherod
for workingthe appropriate‘signal,thusperforminga
functionsimilarto thatof a mechanicalselector.The
circuitcloserto.openthemotorcircuitand‘closethat
totheelectricbrakeis representedat e. At f areshown
contactpointsinsertedin themainwire,asanadditionalsafeguardto insurethata highspeedsignalshallnever

\ be givenwith a facing-pointswitchor a derailopen.
Whentheswitchorderail is closedthepoints f areclosedbyg. Thepolechangeris shownath; i is thebrakemag
netand j is thetrackcircuitbattery.

In Fig. 6 a is thegenerator(or storagebattery)for
supplyingcurrentto theprincipalcircuits; b

,
c, d and o

areprincipalleadouts;m,n,o, p and q correspondwith
thesamelettersin Fig.5; 1',r1,r2,r3,r4aretrackrelays.
.Theconnectionstor2areshownat r2 (1-andr2 b

,

Fig. 1
.

A frontviewof a smallinterlockingmachineis shown
in Fig. 10anda rearviewof two “lever,"onefor a
switchandonefor a signal,is shownin Fig. 7.

“Levers”(bars) with handlesextendingupwardare
for switches,andthosewith downwardhandlesarefor
signals. The, former,whenmoved,openstwo circuits
andclosestwo; thesignalleveropensoneandclosesone.

The interlocking,which is mechanical,of theJohnsontype is shownon thefrontof themachinein Fig. 10.
The vertical‘tappetsareactuatedby themovementsof

a slotin thelever. See a
,

Fig. 11.
The“indication”actsbymeansof thesolenoidsM and

31‘. Whena‘switch (havingcompletedits stroke)en
ergizesoneor theotherof thepairsof solenoidsM or M‘,
Figs. 7 and11,themovementof thearmaturef controls
thebarB, supportedby L andpivotedat a,Fig.11.The
armature f is rigidly fastenedto the coresof the
magnet. ‘

In Fig. 11theleverL hasbeenpushedin aboutthree
fourthsof its stroke.Thefirstpartof thestroke,bythe
actionof theupperleft handportionof slht s hasde
pressedtappett for enough to lockall conflictinglevers.
Duringtheintermediatepart’oftlie'stroke,whilethepin
of thetappet is in thehorizontalportionofshit .9

,

thelever
L, throughbarsB andr, haschangedthedircuitcloser
or controllerfromthe“reverse"tothe"ndrmal"position
(usingthesetermsin thesensecommonin interlocking
practice).Thecontrollerbeingnormal, it seds:1.current
.to theswitchmotor,changingthetrack-railhto normal.
Thisbeingaccomplished,the“indication,"sentbackfrom
theswitch,asbeforedescribed,energizesmagnetM‘. This
attractsarmaturef andpermitsbar B to dropout of
notch h

,

bywhich it movesbar1';theoperatorcanthen
push L theremainderofitsstroke,forcingtappett farther
downandthusunlockingsuchleversas it is propertoun
lockafterthemovementof this‘switch. In casetheindi
cationshouldnotcome‘(aswouldbethecaseif the,switch
railsshouldfail to move“home”)andL is pulledbacktowardsthepositionfromwhich it started,thepawl .4

1

engagesthelug f1 on the‘sideof armature andpdshes
thearmaturetotheright; :1 is thenlifted‘overf‘ bystrik
ingagainstanothering,9,extendingdownwardfromthe
frame.The pushingof f to theright‘preventsB from
droppingwithoutbeingreleasedby an indicationcur
rent. If there is a failure to indicateon this side
also, and the operatormakes a secondattemptto
movetheswitchby againpushingin L'the dog4!‘will
push f to theleft. Bar B canneverdropexceptafter
orM1haspulledf outfromunderthepointb‘orb. Ituspossibleto movetheleverinwardtothefull extent‘Of-it!strokeafterhavingmovedit partlyoutward,but it 15mmpossibletomoveitthroughthelastpartofits strokeUJ
eitherdirectionwithoutgetting-a

relcfise
bymeans o

f the
“indication? ~

__Thedottedlinesat dd indicatethepositionof barB
when it is disengagedfromr. Rollersmand11.supportor
guidetheslidingbars. The functionof therecessat p

is to‘limitthemotion‘ofslidingbarr. ' _ l _Themovementof theswitchin theoppositedirectionin
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Fig. 1.-Electrically workedSwitchesandSignalsat
Lawrenceville,Indiana-Clert"

Chicago& St. LouisRailway,andBaltimore& OhioSouthwesternRail"

Fig. 2.-Plan andElevationof ElectricMotorfor Switch. Fig. 11.—“Lever”

THE TAYLOR ELECTRIC SWITCH AND SIGNAL APPARATUS.
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effectedin thesamemanneras heredescribed,but‘by’
pullinginsteadot‘pushingleverL.

ThedwarfsignalFig. 9, is workedbya pairof solen
oidsS, S‘. These,beingenergizedbya currentfromthe

‘No; 14,'or" in “other

635,_ -._._‘_’—
maybe tracedin Figs. 5"and 6. To reverseswitch

track, lever ‘14'_is- reversedor pulled.out which' putsthearms27and‘28,Fig. 6. in contact‘respectively

, Fig. 3.—SwitchMachine(Left Hand).'
Withcover017.

cabin,lift theconnectingbarB, forceupthesignalrodR
andclearthesignal. A springin thecolumn,0, returns
thearmto thehorizontalpositionwhenthecurrentis
withdrawn. In this signal the indicationcurrentis
closedbythecontactpointsshownbetweenthesolenoids.
Just beforethesignalreachestheclearpositionthelow
resistancewindingof thesolenoidis automaticallyputin

Fig. 9.—DwarfSignal.

serieswith thehighresistance,sothatthesignalis held
at all-clearby 1

,4

ampere,althougha currentof six am
pereswas usedto moveit.

Thearrangementof theconnectionsbetweena leverand
its switchor signalcanbeseenby an examinationof
Figs. 1

,
5 and6. Take,for example,switchNo.10. On

closingthecontactpointsat 1:1(leverN0. 10) current
fromthesupply a flowsthroughwire (1

,

forwardstops
andarmaturesof relaysr2and r‘ (in series)contactsof
circuitcontrollerm‘,wirez,polechangers’ (Fig 5) motor
of switchNo. 10,wires:1:and42 backto generator(1.
Motor.lI'”,beingactuated,movestheswitch. Themove
mentof theswitchchangestheconnectionat :2,so that
thenextmovementof lever10will send a currentthrough

1
;

insteadof z.
Thecontrolof this leverby therail-circuit is effected

throughtrackrelayr“,Fig. 6
,

whichis actuated,through
wiresFe and1%(Fig. 1) bythecircuitfrombattery 1

'.

Thearmatureof r”,whendropped,in consequenceof the
presenceof a trainonthetrackbetweenj andthecrossing,
opensthe'circuit throughwhichthe signalmanworks
switchNo. 10.

Both the“normal”and“reversing”circuits o
f switch

No. 10 are takenthroughthecontactsof the relaysr1
and1'2becausea trainmaypassoverthisswitchin either
of its positions.Onlythe“normal”circuitof a derailing
switch is takenthroughtherelaycontactsbecausea train

is notto runovera derailwhen“normal”and it maybe
desirableto“reverse”it-witha trainonthetracksection.
f'll-‘het‘connectionsto switch14andthesignalnextto it

with blocks26and25. This closesa circuitfromgen
erator a tiroughwire0,block26,arm27,wire0,contact
block31 (Fig. 5) arm32.armatureof motor b

,

arm35,
block36,wirea,fieldcoilsof motor b

,

wire~12,backto
generatora. \Vhentheswitch is completelyclosedand
lockedthepolechangerh is thrownoversothatarms32
and35aretakenawayfrom31and36andputintocon
tactwith theblocks33and34respectively.This closes
a circuitfromtheswitchmotorto indicationmagnet20,
(Fig.6) throughwirer, arm35,block34,wire(1,arm28,
block25,magnet20,wires 6 and42tofieldcoilsof motor

b
.

This energizesthemagnet20 andreleaseslatchB
(seeFig. 1]) sothatlever14canbepulledtotheendof
its stroke. This final movement.of lever14 releases
lever 9

.

Reversalof lever t) putsthearmof theelectriccon
trollingswitch 3 (Fig. ti) into contactwith block2.
This closes a circuit fromgenerator(1throughwire0,
block 2

,

arm 3
,

wirem,contacts38,39,37,controlledby
therailsof switch 10; it continuesthrough‘irem.
magnet0, signalmotor a andsignalcircuitcontroller0,
wire51,controllerfg, operatedbyswitch1\'o.14,wire8,
fieldcoilsof switchmotor I)

,

wire42,backto thegen
eratora.

Whenthesignalarmhasmovedto all-clearthecir
cuitcontroller0 is movedsothat it nolongerconnects~13
and~45;buttheabovedescribedcircuit is shuntedaround
thisbreakbythebrakemagnet.i. This holdsthesignal
in theall-clearpositionas longas lever 9 remainsre
versed.The movementof thecircuitcontroller0 when
thesignalgoestoclear,connectscontacts~13and—i-l.thus
closingthecircuittothedistantsignal.Thiscircuitthus
dependson thehomesignalbeingclear. '

\Vhenlever 9 is put backintoits normalpositionarm

3 is putintocontactwithblock4. Thenasthesignalre
turnstoitsnormalpositionthelastpartof themovement
of thebladereplacescircuitcontroller0 sothat it connects
43and45. This closesthecircuitcontainingthesignal
motor a andtheindicationmagnet9 in thetower. The
signalmotorarmature is rotatedbythefall of theblade,
andthecurrentgeneratedby thisrotationflowsthrough
wirem,arm 3

,

block 4
,

magnet9
,

wires 0 and~12,field b
,

wire8.points I’ and43,circuitcontrollerc, fieldcoilsof
thesignalmotora andbackto thearmature.This cur
rentservesthepurposeof retardingthefall of the-coun
ter-weightof thesignalandalsoof energizingtheindica
tionmagnet9 (Fig. 6) whichreleasesthelatchandper—
mitslever 9 to bemovedthroughthefinalportionof its
stroke.

As beforestated,theelectricinterlockingplantsthus
far installedhavebeenrun bybatterieschargedbygen

Fig.i1o.—Frontof Taylor InterlockingMachine.

eratorsrun by gasolineengines.At oneof theseplants,
thatat Edgewood,111.,ontheIllinoisCentral,a recordof
thecostof maintenancefor threeyearsandsix‘months
showsan averageof $10.62a month,including.onere
newalof thestoragebatteries.In 1897theaveragecost
was$7.14a month;in 1898 it was$2.18;in 1899,not
countingtherenewalof thestoragebattery,$3.17.The
renewalof thebattery,which'wasmadein 1899,cost
254. Theplantat Edgewoodhas18levers. '

- l_Tl1ispapcrwasbrietlyret'crredltolastweek.
.*"'U‘tl'd't‘l‘
;-'.--..Simts‘fromtheMl .(JQB'.laboratorytestsM1895and1896,' - ‘ thattheco-etiicientof frictionof brake‘shoes’increases

-Th‘éifiiect Temperature'onthe‘Frictionof Brake
QWQI'd?to set for the mains-__.--,_ ---___~- fimshoesv-- =~_.'.._-.~riii.._. __._.-. l

At themeetingof the’WesternRailwayClub,Sept.
.18,Prof. R. A. Smart,of-PurdueUniversity,‘presented

—,a paperon thefrictionof brakeshoesgivingresultsof
testson theM. ,B. brakeshoetestingmachineunder
variousconditionsof pressure,speedand temperature.

The tests
the first two the conclu,' conditionsconfirm

withdecreases'of spéeahitinvitndecreasesof pressure.
".i‘he‘Purdueexperiments,‘however,are-thefirst to give
conclusive‘dataasQtojthecffe'ct'oftemperatureon fric
tion. This conclusionis thatwithin the limitsof the
teststhecoetlicientof frictionofcast-ironbrakeshoes

is practicallyconstantwith changesin temperature.
Prof. Smartsays.in part: '

So far as the‘writer is aware,noreliableinformation
hasbeenobtainedheretoforeontheetfectsofvtemperature.

a factwhich is easilyexplained~by-thedifficultiesattend
ingsuchinvestigations.In fact, it

:

is well-nighimpossi
bleto carryout theexperimentswith a greatdegreeof
refinementor toarriveat otherthangeneralconclusions.
This,however,hasbeendonein theinvestigationunder
consideration,andthegeneralconclusionreachedis put
forthwithconfidenceasonewhich is accurateforall prac
tical purposes.The testsuponwhichtheconclusionis

‘basedinvolverangesof temperatureof theshoeup to
1,5UU°Fahr.,speedsof from40to60milesperhour,and
normalpressuresof from2,800to 6,840lbs. Theyalso
involvecontinuousrunsof aboutfivemilesin lengthand
fromfiveto 10minutesin duration.'It is believedthat
therangeof temperaturementionedis su icientlyhigh
toembraceall‘butthemostextremeconditionsof service.
Theterm“temperatureof theshoe,"ashereused, is more
accuratelydefinedas thetemperatureof twopointson
thecenterline o

f thefaceof theshoeandneareitherend.
It is obviouslyimpossibletomeasuretheaveragetemper
atureof thewholeshoewhilerunning.Two pointsof
measurement.as justnoted,werechosentorepresentthe
averagetemperatureof theshoe.

In Figs. 1
.

to 4 areshown,in graphicform,theresults
fromfourcontinuoustests. In theseteststhewheelwas
runat a constantspeedof about~10milesperhour,and
thebrakeshoepressurewas2,808lbs. Both shoeand
wheelwerecoldat thestart. Successivereadingswere
taken.duringtherun,of thetemperatureof thetrailing '

endof theshoe,andtheseareplottedwiththecoetlicient
of frictionfor thesameinstant. It will beseenthat
thecurveof temperatureof theshoerisesduringtherun
to severaltimesits originalvalue,whilethecoetlicientof
frictionchangesbut little. The curverepresentingthe
coetlicientof frictiondoesnot,in thesediagrams,start
at theaxisof or'dinates.The readingsobtainedat the
beginningof an applicationarealwaysmoreor lessir
regular,andwere,therefore,omittedwhenplottingthe
curves.The linesshowingthecoeflicientof frictionare
notstraight,butthevariationsarenotgreaterthanthe
variationsfoundin ordinarystoptestsunderidentical
conditions.Their characteranddirectionwarrantsthe
generalconclusionwhichhasbeendrawn. ,

In partialexplanationof thepeculiarformof thetem
peratureline, it shouldbesaidthatat no timedid the
shoeheatup uniformlyoverits entirerubbingsurface.
Thepointof maximumtemperatureduringthefirstpart
of thetests,particularly,shiftedfromthecentertoeither
endandbackagainfor noapparentreasonandwithno
observableregularity.Readingstakenfrombothendsin
quicksuccessionwouldsometimesshowtheleadingend
hotterandsometimesthe_reverse,althoughat anytime
thedifferencebetweenthemwasnotgreat. Thegeneral
formof'thetemperature‘curvemaybeexplainedas fol
‘lows:Immediatelyaftertheshoe is appliedto thewheel
its temperaturerisesto about500°Fahr.‘ In‘this time
thewheel,beingof greatermass,hasremainedpractically
cold. At thispointtheshoebeginsto impartheatrapidly
to thecoldwheel,therebykeepingits owntemperature
down,until thewheelhasbeenheatedup andthetrend
has acquired a comparativelyhigh temperature,after
whichthetemperatureof theshoeagainincreases.

'In' thecontinuoustestsjust described,theinitial tem
peratureconditionsof theshoeandwheelwerethesame.
Bothwerecold. To showthatvariationin theinitial
te'nnieraturedoesnotleadtodifferentresults,referenceis

made-toFig. whichrepresentstheresultsof 15stop
testsin whichthewheelwasbroughtto restfroma 35
milespeedundera continuousbrakeshoepressureof
6,840lbs. The initial temperatureof the shoevaried
fromabout20U°to 600°Fahr. Thetemperatureof the
wheelvaried.also.followingapproximatelythetempera
tureof thewheel.Thetestswererun in severalseries.‘
eachseriesconsistingof threeor fourtestsrunafterthe
other,thefinaltemperatureconditionsof onebeingthe
initial conditionsfor thenext,andsoon. The conclu
siondrawnfromtheseresultsconfirmstheonealready
stated.~i.c.,thatwithinthelimitsof theteststhetempera
tureof therubbingsurfacesdoesnotaffectthecoeflicient
of friction. A numberof seriesof stoptestsweremade
in additionto thosetheresultsof whichhavejust been
presented.The resultsfromthesetestswereirregular
and unsatisfactoryand no conclusioncouldbe drawn
fromthem.

In orderto measurethetemperatureof thefaceof the
shoeduringthe‘applicationof theshoeto thewheel.use
was madeof specialLe Chatelierpyrometers,*onein
eitherendof eachshoe.Eachthermo-electriccoupleor

‘Describedin theRailroadGazette,April.2,1897.
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