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brakedon thebasisoutlinedin Mr. Neilis'paper,with
highlysatisfactoryresults.

A paperby Mr. R. H. Blackall (\V. A. B. Co.) on
“The Frictionof Brake Shoes”was,in theabsenceof
theauthorandat therequestof thePresident,presented
in abstractby Mr. F. W. Sargent. Therewasno dis
cussionof this papernor of the onefollowing,which
dealtwith theselectionof subjects,committeeworkand
thepresentationof papers,by Mr. F. M. Nellis. In con
nectionwiththelatter,however,it wassuggestedby Mr.
F. B. Farmerthatall committeereportsandpaperssum
up,in theformof recommendations,thepointsit is de
siredto havetheassociationdiscussor act on.

In discussingMr. F. B. Farmer'spaperon “Respon
sibility for Torn-OEAir Hose,"Mr. Carlton (C. & N.
\V.) toldof havingwatchedcarsbeingswitchedin yards
in St..Paul andin all casesthehosewaspulledapart.
Theystretchedbadly,thepipesvibratediujuriouslyand
in onecasetheliningof thehosewastorn. Mr. Green
wadehadseenanglecockspulledoff. Rulesagainstpull
ing thehoseapartin uncouplingcars,with penaltiesin
caseof violations.appearedto begeneralamongthedif
ferentroads,butthechiefdiflicultyseemedto beinability
tocatchtheswitchmenat it. Someroadshavetheirin
spectorspartthehoseby handbeforethetrain is pulled
on to theleadpreparatoryto distribution,othersrequire
thetrainmento performthisduty,whilestill othershave
a helperaccompanythecheckerashe-goesoverthetrain,
andpart the hose. The NorthernPacifictriedat one
pointtheexperimentof detailingone‘manto this duty,
withtheresultthatthehoseconsumptionwascutdown
50percent. Mr. BurtonsaidtheCentralof NewJersey
givescloseattentionto the hosequestion.Inspectors
part the hoseon incomingtrains in the‘largeryards.
Regularinspectionsandtestsof thehoseare madepe
riodica]l_v,thesoapsudstestbeingusedandall hoseshow
ingbubbleson beingcoatedfrom endto endare taken
05. All of theequipmentis gotoveraboutoncea year,
andthe averageserviceof hosewith themis 25 to 27
months.The inspectorsare‘all impressedwith the idea
that theentiretrain line mustbe tight,and on their
trainstheyhaveno difiicultyin keepingup thepressure
on80carswithone‘pumpat ordinaryspeed.After some
furtherdiscussiontherecommendationof thepaperwas
adopted.

The paperof Mr. S. J. Kidder (\V. A._B. Co.) on
"ElectricCar and Train Brakes,”containedno recom
mendationsandwasnot discussed,beingreceivedas in
formation.

A committeeappointedto revisethe constitutionand
by-lawsin accordancewith thePresident'srecommenda
tion,submitteda report recommendinga numberof
changes,importantamongwhichwasthevestingin the
executivecommitteetheauthorityto selecttheplaceof
meeting.This hasbeendoneby the conventionhere
tofore.

Thesubjectsfor’the1905conventionare:
(1) The Air PumpSuctionStrainerand Automatic

Lubricationof thePumpAir Cylinde'r.
(2) Train-PipeLeaks in Freight Service:

Causes,andHowto Reduce.
(3) MaximumBrakingForceas RegardsFoundation

Brakefor PassengerandFreightCars. ,
(4) Best BrakeRiggingDesignto AccomplishHar

moniousActionof Handand Air Brakeson Passenger
andFreightCars.

(5) Revisionof “ProgressiveQuestionsandAnswers.”
UndernewbusinessMr. P. J. Langan(D., L. & \\’.)

spokeat somelengthof theconditionof brakeson pri
vateline carsandmovedthat thecommitteerepresent
ingtheassociationat the‘M. C. B. conventionbringthe
matterto theattentionof thatbodywitha_viewto see
ing if somethingcouldnot bedoneto remedythecondi
tions.

Efiects,

TopicalDiscussions.
On Tuesdaya 15-minutetopicaldiscussionwas dc‘

votedto thematterof bestmethodof stencilingbrake
cylinders,triplevalvesandhigh-spccdvalves. The‘sub
jectwassuggestedby Mr. Burton,whostatedthat not
onlydo no two roadsdo this alike,but neitherdo any
twopointson anyoneroad; andnonefollowM. C. B.
recommendedpractice.Theirscheme(C. R. R. of N. J.)
is to showthenameof therepairman,nameof station
at whichrepairedanddate,andtheinitialsof theroad
—eachof thesethreeitemsbeingon a separateline.

Mr. Stricklan(D. M. & N.) said theirpracticewas
to stencilthe monthand yearof cleaningon theside
of theauxiliaryreservoir.

Considerableobjectionis foundagainsttheraisedcast
letterson thesideof theauxiliaryreservoir,as theyin
terferewith stencilingand it wasstatedthat thereis
a growingsentimentin favorof theomissionof these
letters,leavingthesideof thereservoirsmooth.

The questionwasaskedby a memberfromtheNew
York Centralif anyroadsmadea practiceof stenciling
thedateof cleaningthehigh-speedreducingvalve. The
N. Y. C. doesnot.

Mr. Down(W. A. B. Co) wasin favorof condemning
thepracticeof stencilingthe dateof testingonly,as
productiveof confusion,preferringstencilingonly for
cleaning,oilingandtesting. Mr. F. B. Farmerthought
that onestencilshowingmonth,year andplaceis all
thatis necessaryandthis shouldcoverminorrepairsof
the usual kind. Hr. Nellis suggestedthat the repre
sentativesof the differentroadsstatetheirpracticein
writing,thewholeto besubmittedto a committeefor
studyandtheevolutionof a recoinmendcdpractice.

In a shortdiscussiononThursday,the‘matterof adopt

ing the11/4.-in.air hoseasstandardwasconsidered.It
wasrecommendedthatduringthecomingyearmembers
observetheeffectson thissizehoseof thehighertrain
linepressuresandreporttheresultsat thenextconven
tion.

Exhibits.
The exhibitorsat the’conventionwereas follows:
The AshtonValve Co., Boston,Mass.—Sampleair

gage.
J. R. Clancy,Syracuse,N. Y.—Sampleof “SureGrip"

hoseclamps.
ConsolidatedCar HeatingCo.,Albany,N. Y.—Sample

partsof heatingapparatus,hosecouplings,etc.
CrandallPackingCo., Palmyra,N. Y.—Samplesof

Crandallair-pumppacking.
The DukesmithAir-Brake Release-SignalCo., Mead

ville,Pa.—Instructioncar equippedwith air-brakeap
paratusandtheDukesmithair-brakereleasesignal. P

John T. Fuhrman,St. Paul, Minn.—Sampletriple
valve-seatfacingdevice.

The GarlockPackingCo., Boston,Mass.—Samplesof
Garlockpackingsfor air pumpsandthrottles.

H. G. Hammett,Troy, N. Y.-—Sampletriple-valve
bushingroller.

Harris ManufacturingCo., Greenville,S. C.——-Harris
combinedtrainsignalandindicator.This devicewasde
scribedin theRailroadGazette.

H. W. Johns-ManvilleCo., New York.—Train-pipe
coveringand“Vulcabeston”specialtiesfor air pumps.

John C. Lyons,McComb,Miss.—Improve'dengineer’s
brakevalveand improvedair-pumpsteam-headusing
balancedvalve.

NewYork & NewJerseyLubricantCo.,NewYork.—
Samplesof “Non-FluidOil” air-brakelubricant.

Performance of Automatic Signals Under Unfa
vorable Conditions.*

in: n. s. BAI.LlE'1‘.
IiI.—Or1-:a.\'rnvo/uvnCozvrnonunu.\lECiIA.\'lS.\IS.

The signalcontrollingmechanismis ,a part in which
thereis roomfor improvement.The encloseddiskis the
oldestformof automaticblocksignalnowin use,and
thereisnodoubtthatit is thesimplestandmostreliable.
The parts composingit are few and easily inspected.
The methodof operatingthearmaturewhichcarriesthe
disksis by magneticattractionthrougha curvedarma
ture. (SeeFig. 2.) The disksareput to "proceed"by
energizingthemagnetandtheyareheldin thatposition

Fig. 1.—Electro-GasSignal Apparatus.

by thesamearmaturepull. Whentheflowof current
is interrupted,and the magnetde-energized,the disks
returnto the“stop"positionby gravity.

In the later designsan operatingand a controlling
magnetare employed,the'latterbeingcalledthe “hold
clear”magnet.(SeeFig.3.) Theoperatingmagnet,termed
thesignalmagnet,hasa curvedarmature,andthepoles
areseparatedfromthearmaturebyan air gapof about
‘/,,, of an inch. This spaceis designedto beuniform,
nomatterwhatpositionthediskoccupies.

The controllingmagnetis an ordinaryelectro-magnet
woundto a givenresistance,and is usedto hold the
disksin theproceedposition.Thearmatureof thismag
net,about‘/,,,-in.thickand6-in.long,is fastenedto the
revolvingarmatureof theoperatingmagnetin sucha
manneras to allowthelatterto reston theendsof the
controlmagnets,an air gapof only.about‘/,, in. being
maintainedso as to getalongwith theleastpracticable
amountof energy.The controlmagnetsareso situated
thata contactspringis openedwhentherevolvingarma
ture has reachedthepositionto correspondto the pro
ceedpositionof the disk,and this puts theoperating
magnetand the controlmagnetin series. The resist
ancesof themagnetsareusuallyarrangedsoas to con
sume,whilethediskis beingdrawnfromthestopto the
proceedindication,about.150ampereat 4.5 voltsand

‘Previousarticleson pages137,242and237.

.015ampereafter it has reachedtheendof its move
ment.

Thecontrolmagnetthussavesmuchenergywhichoth
erwisewouldbe wasted.In manyinstancesthelife of
primarycellshasby this meansbeenprolonged60 per
cent.;whena signalbatteryis knownto haveoperated
a signaltwo years,its life hasbeenextendedto about
3'/.’,years. This savingis, of course,verytemptingto
the signalsuperintendent,but thereis a newpossible
dangeraddedby its introduction;theliabilityof thear
maturefor thiscontrolmagnetto becomewedgedor pos
sibly frozenfastto its polepieces.

To obviate.this ditiiculty,a new designof con
trol magnet has been introduced(see Fig. 6).
and its location with/ referenceto its armature
has been changed. In this design the magnets
are fixed in _a horizontalplane,with their poles
facingthe edgeof thearmatureandseparatedfrom it
byanair gapof about‘/,,, in. The chanceof interrup
tionby \vedgingor freezingis anticipated.Themagnets
are woundto 600 ohmsresistance,whichfurther re
ducesthecurrentneeded.Onlya smallpart of theen
closeddisksignalsnowin serviceareequippedwith the
controllingmagnet.

To makethis designof signalas economicalas pos
siblefroma maintenancepointof view,theair gapbe
tweenthecurvedarmatureandthepoleshasbeenmade
so smallas to elicit criticism. The constructionof the
clothor aluminumdiskis suchas toallowbutverylittle
counterweightwhenthe magnetsare de-energizedand
thereforea slightfrictionwill causethediskto remain
at “proceed."Flies,spiders,grit,coaldirt andparticles
of steelbrokenfromscrewheadshavelodgedin thear
matureinterruptingits operation.It maybesaidthat
neglectin maintenanceis the causeof theseinterrup
tions,but as a practicalmattermostfailuresof this
kind are beyondanticipation.A maintaineror repair
man in makinga systematicinspectionmustopenthe
signalenclosureandnot infrequentlythe faultsare de
velopedwhile thecaseis thusopen. The obstructions
maynot lodgeon thearmatureor polepiecewhilethe
inspectionis in progress,but it is the opendoorthat
nmkesthe trouble. Particlesof coal or similarsub
stances,scarcelyperceptibleto thenakedeye,havebeen
foundto maketroublewith thesearmatnres.The air
gap mightbe increasedto ‘/,,, in. with but slightin
creasein the costof maintenance.A few of thesein
strumentswith ‘/" in. air gapare nowin serviceand
are workingsatisfactoril-y.Theseinstrumentsare on
circuitswherethe currentis .130amperesat 4 volts.
The testthusfar indicatesno increasedcostin mainten
ance,butas it is unquestionablewhetherthis will hold

Fig. 2.—$igna| Magnetfor EnclosedDisk Signal.

goodin all cases.it will bebestto allowan increaseof
onevoltper circuit. This increaseappearsjustifiedin
the increasedsafetyafforded.

As n_otedin a previouspaper,moistureis collected
within the enclosurescontainingtheseelectromagnets
and theirarmatures.Thesedepositsoccurat any sea
sonof the year,whenconditionsare favorable.\Vhen
themoistureis thuscollectedandremainson themag
nets,thewire terminalsareslowlydestroyed;corrosion
setsin wheretheypassthroughtheendpiecesof their
respectivemagnets,‘and it is necessaryto renewthem
oncein abouteveryfouryears.A numberof thingshave
beentried to anticipatethis interruption.Thus far
shellachasprovedbest. It shouldbeappliedandthor
oughlydried,beforethemagnetis installed.This will
materiallyprolongthelife of thewire. Duringthewin
ter thismoistureis liableto freezethepolesandthear
mature,therebypreventingtheproperoperationof the
armatures.

Theelectricsemaphorehasnowreacheda gooddegree
of perfection.In a generalway,thereis probablybut
little roomfor criticism,exceptin themotorand the
partscontrollingit. \\'ith the verticalrodsand their
connectionswithiniron mastsreducestheinterruptions.
In orderthat the semaphorearm maybe quicklyre
turnedto thestoppositionwhentheclutchmagnetsare
de-energized,suflicientweightis addedto the spectacle,
casting,and the verticalrodsand their connectionsto
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, compensatefor anyexcessiveweightwhichmaybecaused
by the accumulationof wetsnowor sleeton thearm.
Thesecounterweightsare generallyarrangedso as to
requirea weightof twopoundsat theextremeendof a
41/‘)'f0Otarmto deflectit onedegree.In theearlierde
signsof electricsemaphoresthearmis returnedto the
stoppositionby employinga 20-lb.ovalshapedcasting
fastenedto thebalanceleversupportedseveralfeet"down
on the outsideof the mast. An automaticsemaphore
signal,whichis so designedas to requirea deadlift of
100to 110lbs. on theverticalrod when the arm is
startedfromthestopto theproceedposition,will require
a coatingof sleet,iceor snowof notlessthantwoinches
overits entiresurfaceto causeit to remainat proceed.
How muchaccumulationwouldbe necessaryto deflect
thearmdownward10or moredeg.,whenso\veightedis
not known,as no recordsareavailable.

Thereare few instanceswheresemaphoresignalsfail
to returnautomaticallyto thestoppositionwhencondi
tionsare favorable;but conditionsdo arisewhenthe
armswill remainat proceed.

In all theelectricsignalsthereis to befoundan ar
rangementof gears,armsor othermechanicalcontriv
ancein conjunctionwith an electricarmature(seeFig.
4), throughwhichthe arm is set to the proceedposi
tion by powertransmittedfromthe motor. Not infre
quently,thecloggingof somepart or partsthroughthe
mediumof_a strayscrewdroppinginto movingparts,or
absenceof lubricationor thepresenceof frostand ice
or rust,causedby watercontinuallydroppingfromwith
in themast,causefailuresin operation.Usuallythese
failuresdonotcausea dangerousindication,but this is
not unknown. Thereis but little weightavailableto
startthearmfromtheproceedto thestoppositionun
lesseverythingis in goodworkingorder. Careful’and
regularinspectionis theremedy.

On accountof thenumerousconnectionsandcontacts
requiredin thevariouscircuitsoperatingelectricmotor
signals,not a .fewfailuresare causedby sparkingand
dirtycontacts.This trouble,unlessanticipated,becomes
a seriousannoyance.Brusheson motorcommutators
haveworkedoutof theirholdersandcausedunnecessary
stoppageof trains. Owingto thesmallpoweravailable,
on accountof the limitedvoltagegenerallyemployed,
highresistancesarenotinfrequentlynotedbetweencom
mutatorandbrush. .

The generalpracticeof trying to operatethe sema
phoresignaltoocheaplyis a causeof muchunsatisfac
toryservice.It is thecustomto employmotorsof about

1
,,

/-
,

h.p.to performthis function. Sevento 10voltsand

2 to 3.2amperesaregenerallyrequiredto setthesignal
to the proceedposition. The energy is suppliedby 14
to 16 cellsof primarybatterycapableof deliveringbe
tween8.4and10.6voltsat about 4 amperesfor 300_am
perehours. This tendencytowardcheapmaintenance
compelsthereductionof thesafetyfactorverypercept
ibly; for tomaketheair gapsandarmatureadjustments
capableof workingon a very little current, usually
about‘/,,, of an ampere,theyaremadetoosmallto be

Fig. 3.——SignalMagnet and Hold-Clear Magnet—
Old Style.

reliable. Secondarycellsare installedat a fewpoints,
usuallyfourcells,practicallyeightvolts,beingavailable.

If signalsare to be reliedon underall conditions
motorsof greaterefficiencymustbeemployed.so as to
makeavailablemorecurrentandvoltagefor theclutch
armature;enoughsothat it maybefartherremovedfrom
its polepiece.therel)_vdecreasingits liabilitytoremainin
an improperposition\\'henthetracksection is occupied.

The mostdelicatepartof theelectricsemaphoresignal

is the motorarmatureor commutator.In additionto
interruptionspreviouslynoted,theaccumulationof mois
tureon thesearmatnresbringsaboutmanybadeffects;

it notonlytendsto destroytheinsulationof thevarious
connections,but it startscorrosionof theterminalsand
brushes.Theseconditionsoccurin thesummerprinci
pally. In thewinterthetroubleis dueto precipitation
andafterwardsfreezing.W'hilemuchhasalreadybeen
saidaboutcommutators,it maynot be amissto refer
to thesubjectagain,asmyassertionin a previousarticle

is now disputedin somequarters; I referto frost on
glasscnclosedcommutators.In defenseof this earlier
statement,it maybewellto inquire a littlemoreclosely
into the constructionof theseso-calledsealedor frost
proofconnnutators.

In theconstructionof anymotor, it is practicallyim
possibleto cut_off thecirculationof air alongthearma
ture-windingwhere it passesbetweenthe poles. 'I‘he
practice is to placeextracollarson thepolesandon the
commutatorin sucha manneras to make a good,close

fit, but not an air-tightfit. To the upper collar is
screwedtheglasscover(B, Fig. 4). This samedefectis
foundwherecelluloidandbrasscommutatorcoversare
used.To doawaywithprecipitationwithintheseenclos
ures, it will benecessarytoforma vacuumwhichcannot
be accomplishedin thepresentdesignof motor. Every
designof motor,whetherits commutatoris openor
closed,hasfailedfromfrostaccumulationin givenlocali
ties; thoughof course it mustnot be assumedthatall
motorsignalsarecondemnedby a fewextremecases.

It hasbeensuggestedthat thefrostconditionswhich
causesomuchannoyancearemostlydueto thefactthat
mechanismsarenotproperlyprotectedwith referenceto
theirconnectionwiththeearth. But I cancitethecase‘

of a certainsignalwhich,whenfirst installed,wasfre
quentlyinterruptedowingto frost accumulations;the
mastbeingso designedas to allowcommunicationwith
the ground. The followingseason,this mastwas re
newedandits mechanismplacedwithinan ironcaseand
all communicationwiththeearthapparentlycutolf; but
still therewerefailuresfrom this samecause. Two
seasonshavenowpassed,and the interruptionsdo not
appearto be any lessthan threeseasonsago. In an
otherinstance,it wassuggestedthatthemotorsbeplaced
undergroundto getbelowthefrost line. A testof this
theorybroughtnobetterresults.

The electricsemaphore,as well as theencloseddisk,

is subject to criticism becauseso little room is

left betweenthe armatuie (C, Fig. 4) which en
gagesthe verticalrods (commonlyknownas slot or

Fig. 4.—Electric Motor for Semaphore
Signal.

Fig. 6.--Signal Magnetand Hold-Clear Magnet—
New Style (Top View Looking Down).

clutch magnetarmntures)and the pole piecesof
the magnet (A. Fig. 4). Not a few cases are
reportedwherethemoistureaccumulatedat this point
hasfrozenthearmatureto thepolepiece,making it im
possiblefor thesame.todisengageandthusallowingthe
semaphorearmto returnto thestopposition.To meet
this ditficulty,thermalcoils werearrangedaroundthe
polesof themagnetsand an effortmadeto keepthem
dry byheat,but it wasonlypartiallysuccessful.

In justiceto thevariousdesignsof slotsandclutches,

it canbesaidthatwith a little moreair gapto guard
againstfreezing,theycan be madepracticallyperfect.
There is no chancefor cloggingor interruptionas in re
volvingarmatures,suchas areemployedin theenclosed
disk. '

To surelymaintainthe spacebetweenarmatureand
polepiece.thereshouldbea stopsofixedthatthearma
tureplatecannevertouchany partof its poles. It is

thiscontactbetweenarmatureandpolesthatcausesthe
sluggishreturnor thefreezingfastof thearmatureplate.

Practiceindicatesthattheresistanceof slotor clutch
magnetsshouldbelow. Themanyturnswhicharenec
essaryin high windingscausethe slow releaseof the
armatureand in manyinstancesappearto promotere
sidualmagnetism.

The electrogassemaphoreovercomesmanyof the d
c

ficienciesnotedin otherdesigns.A fewof thesesignals
havebeenin servicefor two winters,but it wasnot
until this seasonthat thenumberwassulficientlylarge

andtheirlocationsdistributedoversuflicientterritoryto
givea goodtestof theirefliciency.

There is littledoubtthatfrostaccumulationsonmotor
commntntorsis responsiblefor this latestinnovation.
The liquidcarbonicacidgasor carbonicdioxidegaspos
sessesthe property,if perfectlyfree frommoisture,of
absorbingvaporfromair. Thenagainthelowtempera
tureof thechemicaltendsto keepthemetallicpartsat
a uniformtemperature,doingawaywithcontractionand
expansion.

But thegascylinders(A, Fig. 1) bywhichtherodsare
operatedby the admissionof gasundera pressureof
from30 to 40 lbs.to thesquareinch,becomechilledin
extremecoldweather,and it is necessaryto addextra
counterweightto assistin the returnof thesemaphore
armto thestopposition;and in suchweatherthedis
chargeof gasinto theenclosureswhenmoisture is pres
entin thegascauseslargequantitiesoffrost to bede
positedon all movingparts,therebyinterruptingtheir
properoperation.\\'ith theuseof levers(B, Fig. 1) to
mechanicallyshift someparts,there is troublebecause
whenfrost is presentthevalvesremainpartlyopen,thus
allowinga freeescapeof gasfromthetankthroughthe
valve,withoutperforminga function. In onedesignof
thesesignals,thenumberof movingpartsis reducedto
a minimum,andthere is little tobesaidagainstits gen
eral design.The rmtgnets(Fig. 5) areproperlylocated
withreferenceto thegatheringof moistureonpolepieces
and armatureplatesare built on a horizontalplane.
A goodair gapis provided,making it practicallyimpos
sible for it to becomeinterruptedby freezing.These
clutchesandslotsrequirean averageof eightvoltsand
.190amperesof currentto engagethemandsuccessfully
operatethevalve.

In theotherdesign,the_slotmagnet is built on a ver
ticalplane,andthere is theliabilityto interruptionson
accountof frostandicedescribedin a previouspaper.

The clutchesor slots requiremorevoltageandcur
rentto engagethemowingto thepressureof gason the
diaphragm.Vi/'hen,however,thesignalhasbeensetto
theproceedposition,theenergycanbereducedto a mini
mumby introducingextraresistancesintotheclutchor
slot,therebyreducingthecostof maintenancesomewhat.
The costfor batteryenergy is greaterfor gasthanfor
encloseddisksor ‘electricsemaphores,but this is war
rantedbecauseof theextraprotectionguaranteed.The
locationof theclutchmagnets,in thegasmechanism,is
suchas to discouragethe accumulationof moistureon
thepolepieces,whatsmallquantitiesarecollectedreadily
droppingdownbetweenthemand the armatureplate.
Theair gap (A, Fig. 5) beingverygreat,thedropsof
n.-oisturcwill not lodgeon theplate. This protectionis

a distinctdeparturefromotherformsof electricclutches
or mngretsthusfar employed.

Theexperienceof thepastwinterhasshownthatthis
gaswill freezeat thevalves,eitherat thereservoiror
thesignalmeclianism(C, Fig. 1), interruptingoperation:
and it is necessarythatthegasbeusedin an absolutely
dry stateif it is to meetextremeweatherconditions.
Probablytheonlyway in whichthisdrynesscanbeas
sured is by meansof electrodesplacedwithinthetanks.
The expansionof thisgasin warmweathercausesthe
pressureto riserapidly,and it is oftenthecasethatthe

Fig. 5.—Clutch Magnetof Signal Motor.

pressureat the cylinder is raisedfromthe normal30
lbs. to 90 andeven100lbs. This causesthearmsto
movetooquickly,andis likelyto bendor breakdifferent
parts. It is impossibleto maintaina reasonablyeven
pressureduringthesummer.In thewinterthesudden
dropin temperaturecontractsthegasenoughto cause
thearmsto operateverysluggishly,and unlessa high
pressureis continuallyavailable,therewill befailures.

Circuitbreakerslocatedat switchpointsor on signal
mastsandusedtoopenandclosethevariouscircuitsare
alsosubjectto muchinterruptiondueto theaccumula
tionof frost. It is a commonsighttoseethesecontacts
completelycoveredwith iceandfrost. This condition is

notedprincipallywherean effort is madeto keepthe
boxesair tight. All manufacturersas a rulesupplyrub
ber packingbetweenthe lid and the frameso as to
excludeanywaterin caseof flood. This condition is the
directcausefor manyunnecessaryfailures.

During the early morninghoursin the summerthe
armsandcontactspringswill be foundcompletelycov

‘credwithdewandcasesareonrecordwherewelldefined
leaksin circuitsoccurredon accountof thepresenceof
thismoisture.Wherethesecircuitbreakersareusedto
controla distantsignal,by repeatingthepositionof the
homearm,thesespringsareopenfor sometimeand it is

a commonoccurrenceto havea smallcoatingof iceform
on thecontactblocks,insulatingthemandtherebycaus
ingthefailureof thedistantsignaltomovetotheproceed
position.
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