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NormalClearandNormalDangerSignals.

To run Eorroaor Tun RAILROADGsznrrsz
The normalclearsystemof operatingautomaticblock

signalsoriginatedin 1871,<thedateof the first instal
lationof automaticsignals. This methodwasusedexclu
sivelyuntil 1891,whenthe first normaldangercircuit
was tried. This new systemgraduallywon adherents
andof lateyearsmuchhasbeenwrittenfavoringeither
the new or the old system.The‘argumentsof those
whohavewrittenin favorof thenormalclearsystemmay

b
e summarizedas follows:

1
.

A falseclear indication is as liableto be given
underthe-normaldangersystemas underthe normal
clear.

2
.

The normaldangersystemusesmorelinewireand
contactpointsandso is moreliableto getout of order
andmoreexpensivetoinstall.

3. The signalson doubletrack roads-canbe more
easilyinspectedfromtherearof a trainunder_thenormal
clearsystemthan.underthenormaldanger.

4. The fact that thereis a largernumberof signals
installedon the normalclearsystemshowsthat there
aremanywhobelievethissystemto bethebetter.

5. The normaldangersystememploysnormalclear
circuitsplusadditionalcomplications.

6. The cost of operationunderthe normaldanger

, system is onlya triflelessthanunderthenormalclear.
First.—A falseclearindication is lessliableto occur

underthenormaldangersystemthanunderthenormal
clear. The accumulationof ice and snowon thebear
ingsuponwhichthebladeof a semaphoresignalmoves
hasoccasionallyfrozenso as to stopany movementof
the blade. If this bladestandsnormallyin the clear
positionthefreezingwill naturallykeep it in thatposi
tion. If it standsnormallyin thestoppositionthefreez
ing will keep it there. Electro-pneumaticsignalshave
failedin the clearpositionon accountof the freezing
of thevalveswhichcontroltheescapeof theair. Elec
tric motorsignalshavefailedin theclearpositionfrom
the accumulationof frost on the clutchmagnets.All
thesefailuresfromfreezingor frost difficultiestendto
hold the signalin the positionin which it normally
stands. Should it normallystandin theclearposition
thesechecksto movementswill hold it clear,and pave
thewayfor a tail-endcollision.

Second.—Thatthe normaldangersystemusesmore
line wire andso is moreliableto getout of orderand
moreexpensiveto install is partiallyuntrue. In all re
centdoubletrack installationsof signalswith normal
danger“\vire"circuitonlyone line wire hasbeenused
for the distantsignals,the sameas requiredfor the
normalclear“wire”circuit. Wheredistantsignalsare
not usedno line wire is requiredfor thesignalcircuit.
The normaldangercircuitsfor singletrack protection

requirelessline thando the normalclear. “Wireless"
circuitsarequiteas practicableunderthenormaldanger
systemas underthe normalclear. There is at pi~es+.-iii
beinginstalledon theCentralRailroadof NewJerseya
systemof homeanddistantsignalson thenormaldanger
plan whichrequiresabsolutelyno line wire. Oneand
sometimestwobackcontactsareusedin a normaldanger
circuit whichwouldbe unnecessaryunderthe normal
clearsystem.Sincetheamountof linewireis thesame
andtheadditionalcontactsare few theinitial costand
complexityof thetwosystemsarenearlyequal.

'l'hird.—~Thatsignalson doubletrack roadscan be
moreeasilyinspectedfrom the rear of a train under
thenormalclearsystemthanunderthe normaldanger
seemsquestionable.On thetrackon whichthetrain is

runningtheconditionsare identicalunderbothsystems
as the signalsshouldbe at dangerbehindthe ti-ain.
Hencewhatforcetheargumenthasappliesto onetrack
alone. Under the no1'maldangersystemfailures at
dangercausedby thetrackcircuit (and a vastmajority
of thesignalfailuresarefromthiscause)canbereadily
detectedby seeingthe next signalin the rear heldat
clearwith no train in theclearingsection.Underthe
normalclearsystemfailuresat dangerum be readily
detected,but failuresat clear cannotbe seen. Under
the normaldangersystemfailuresat dangercannot
alwaysbedetected,but failuresat clearcan beeasily
seen. Thus this rear endinspectiondiscoversonly the
minoror delay-causingfailuresunderthe normalclear
system,but it is sure to find thedangerousor wreck
causingfailuresunderthenormaldangersystem.Should
the circuits be properlyinspectedon the‘groundone
systemis as easilytestedas the other,althoughthis
fact is not understoodby thoseunfamiliarwith normal
dangercircuits.

Fourth.—Thatthere is a largernumberof automatic
signalsinstalledon thenormalclearplan thanon the
normal,dangerandthatmanypeoplebelievetheformer
to bethebettersystem is undoubtedlycorrect.But other
factsshouldbebornein mindbeforedrawingan infer
encefromthis statement.In a progressivesciencethe
argumentthatonesystem is betterthenanotherbecause

it hasbeenusedmoreis of littlevalue. A fewyearsago
the sameargumentcouldhavebeenadvancedfor the
clock work signalover_all automaticsignals,yet its
mechanismhadto bedailywoundup. Automaticblock
signalshavebeeninstalledfor over30 years,and it is
only duringthe last 11 yearsthat the normaldanger
systemhasbeendeveloped.The onecompanysupplying
eithersystemindiscriminately,hasinstalled69percent.
of its signalsunderthe normaldangersystem,and it
wouldseemthat a majorityof thosehavingan equal
choicebetweenthetwo systemshadchosenthenormal
danger.»

Fifth.—'1‘he'old argumentthatnormaldangercircuits
are merelynormalclear plus additionalcomplications
is probablyno longerused. The “wireless"normaldan
gercircuitnowbeinginstalledon the CentralRailroad
of New Jersey is perhapsthe moststrikinganswerto
that argument.

Sixth.—'I‘hecostof operationunderthenormaldanger
systemis only a trifle less.thanunderthenormalclear.
Thestatementthat it is somewhatlesshas probably
neverbeenquestioned.If we assumethat a signal is

in theclearpositionfour hours a dayunderthenormal
dangersystem,andthis wouldimplyveryheavytraflic,
and at clear20 hoursperday underthenormalclear
system, it is plain thatthere is a drafton theelectrical
energyto holdthesignalclearfivetimesas longunder
thenormalclearplanasunderthenormaldanger.Thus
to bringthe costof operationof normalclearsignals
approximatelynearto signalsoperatedonnormaldanger
circuits it is necessaryto employextremelyhighresist
anceclutclimagnets.Thesehigh-woundcoilsnecessarily
makethe circuit moresusceptibleto lightning,chilled
batteriesandthepermanentmagnetizationof themagnet
coresandhencemoreeasilyderanged.It is alsoprac
ticable,with thenormaldangersystem,to usea normal
opentrack circuit whichcan be operatedwith either
potashor gravitybatteries.If potashbatteriesbeused
thecellswill operateWithoutrenewalfromsix monthsto
a year,dependenton theamountof traffic. On normally
closedtrack circuitswheregravitybatterieshavebeen
used it hasbeenfoundadvisablebymostsignalengineers
to havethebatteriescleanedoncein twoweeksandre
newedonceeachmonth. The economyof this normal
dangercircuit is soobviousas to needno furthercom
ment.

The normaldangersystem is a surerprotectionthan
thenormalclearbecausestoppagesby frostor freezing
tendto holdthesignal“stuck"in thepositionin which

it normallystands.It is morereliable,eflicientandmore
easilymaintainedbecausehigh resistancemagnetcoils
are unnecessary,lesseningthe greaterdangersof light
ningandresidualmagnetismanddecreasingthefailures
fromchilledbatteries.

The normaldangersystemis onlyslightlymoreexpen
siveto install thanthe normalclear,since it usesthe
samenumberof tracksectionsandline’wires,and is ad
mittedlymuchmoreeconomicalto operate.The addi
tionalcostof installationis usuallylessthantheamount
savedin operationduringthefirstyearof service.

It is easierto inspectfor dangerousfailures. It helps
trackworkersandsectionmenbyindicatingtheapproach
of a train andgivestimefor handcarsto be removed
from the tracks. A minor but somewhatattractive
featureof the normaidangersystem is its convenience
for thepassengers,thecustomersof theroad,whilestand
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ingon the platformor hurryingto meeta.train. The
positionof thebladeshowstheapproachof a train and
the’?soonlearnto recognizeandrelyupontheindication.
This is not a theory, it is a factobservedon roadson
whichthenormaldangersystem is in use. Sectionmen,
passengers,everybodyknowswhetheror not a train is
coming.

Automaticintermediatesignalsbetweenmanualblock
towerscanbeoperatedon thenormaldangerplanwith
outchangein lockingcircuitsor in operatingregulations.
Sincetheinterlockingandmanualsignalsarekeptnor
mallyatdangerthe‘samesystemappliedtoautomaticsig
mils obviatesthe necessityof new rulesand practices
whenthesesignalsare installed.

It is a suggestivefactthatmanyrailroads,afterusing
theold normalclearsystemfor ye'ars,havechangedto
thenormaldanger.That its superiorityhasbeenbroadly
recognizedis shownby the fact thatalthoughinvented
but a few yearsago and installedby only onesignal
company,one-thirdof theautomaticblocksignalsin the
UnitedStatesareoperatedon thenormaldangersystem.

D. ll.

Maintenanceof Air-BrakesUnderFreightCars.*

Qn the IntercoloniiilRailway,we aim to giveevery
freightcar air-brakeon theroad a generaloverhauling
‘"109I1 Year. To get this result.we cannotconfine
0"!‘Operationstorepairtracks,andwe‘findanidealplace
to reachthecars is on theloadingandunloadingtracks
of thefreightdepotsat our largerterminals,wherecars
standfor hoursandsometimesdays. We havealready
installedair plantsat someof thesepoints,andwill in
timehaveall of themthusequipped,so thatthework is

thoroughlytested.We thusavoidmuchdelayto freight
trainsfromholdingthemfor air-brakerepairs. We are
doingthisworkat fivesuchpoints,andare‘employing14
menworkingin pairs.

Of °°\1l‘$@WeCannotdothisworkin thewinterseason;
we thereforegetat it as soonas possiblein thespring,
andworkuntil all thefreightequipmenthasbeengone
over.‘As an example,at St. John, N. B., weextended
the air plant to reachthe freightdepottracks,and
locatedthepipingto reach10 tracks,holdingaltogether
300cars,so therearealwaysplentyof carsto workon.
We use11/4-in.pipe,locatethehoseboxesabout100ft.
apartandcarry90 lbs.air pressure.\\'e put twomen
at work there,whodo nothingelseduringthe season
but testand overhaulair-brakeson thesetracks, We
are now equippingsuchpointshavingair plantswith
the\Vestinghousetriplevalve‘testingdevicesfor cleaning
roomsandyardcarts.

The menwork underthe variousterminalforemen,
andwekeepthemsuppliedwithall repairpartsrequired.
Theyhavebeenspeciallyinstructedfor_thiswork,and
havebecomeveryproficient.Theystenciltheirworkon
the sideof the auxiliaryreservoir,givingletterdesig.
natingplaceandthedate--forinstance‘,St. J., 20-8-03.
This stencilcoversthefollowingworkdone:

Triple valvecleanedandoiledor changed.
Brakecylindercleanedandoiled.
Pipeclampsandcylinderblockstightened.
Pistontraveladjusted.
Hosetestedwithsoapsuds,andcouplingsandgaskets

testedandrenewedif required.
Anglecocks,cut-outcocks,releasevalve,andretaining

valvetestedandrequiredrepairsmade.
Pipeworktestedandrepaired if required.andbrake

shoesapplied if needed.
Every brakegets a generaloverhaulingif in service

oneyearsincethelaststencilmark,or in anycase if the
testshowsthat it requiresit. Theresultof one‘season's
workat thatpoint,whichis fairly indicativeof thework
doneat all suchpoints, is as follows:

Eight hundredandfifty-fivebrakesreceiveda general
overhauling,andwereturnedout in firstclasscondition.

The materialusedcost. . . . . . . . . . . . . .. $241.00
Labor . . . . . . . . . . . . . . . . . . . . . . . . . . .. 390.00

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . $631.00
An averagecostof 73.8centspercar,whichdoesnot

includecostof brake-shoes.Besidesthe work doneat
the fivepointsspokenof, the usualair-brakerunning
repairsarecarriedon at therepairshopandtracks. A
formfor keepingrecordof thesegeneralrepairsto all
our air-irakes is sentin by theterminalforemanat the
endof eachmonth. A set of car recordbooks,enough
booksto indexeverycar on thesystem, is keptin which
theforemen’sreportsare copied.Each bookwill index
4.000carnumbersandfor thissystemof air-brakerecords
Will last 10years. We are thusableto tell just when
andwhereany car on theroadhadits air-brakeover
hauled.whatwasdoneto it, andwhen it is dueto be
againoverhauled.We arealsoableto keep a recordof
air-brakework doneto foreigncars whichservesas a

checkon bills for suchrepairs. In tracingup respon
sibility for slid flat wheelsand damageto ladingor
draft-gearthe record is also very valuableas a time
saver.

For oursystemof keepingdailycheckon thecondition
of freightcar air-brakesrunningon the wholesystem
we usethreeprintedforms,the air-brakedefectcard;
theconductor‘sreportof conditionof air-brakes;and a

third formwhichis simply a printedletterwith a few
blankspacestofill in.

The air-brakedefectcard is only to be usedto indi
catedefectsin theair-brakewhenfound,butthesecond

‘Extractsfrom a paer readat theOctobermeetingof
theCanadianRailway lub,byW. C. Hunter,Intercolonial
By.
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