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thisis toraisethat sideof the carbodytowardwhich
thebolstermoveswhenstrikingacurve,andtogivethe
effectof anadditionalelevationof theoutsiderail of a
curve._

The14Btruckisdesignedwithashortwheelhas’:for
railroadswithcurvesofshortradius. It is possibleto
makeawheelbasein thisdesignas lowas 4ft.,but a
shorterwheelbasethan4ft. 6in. isnotapprovedbythe
companywhenthetruck is usedon a4ft.8%in. gage.
A wheelbasenotshorterthan4ft.isrecommendedwhen
thecarsarerunonalift. 0in.gage.A closeexamina
tionof thedetaildrawingsof14Aand14Btrucksshows
thatthesideframeandswingingbolsterof thesetrucks
arein everywaythesame,andthepartsof thetwoare
interchangeable.Thereisonemarkeddifference,how

Fig.4.—HalfCross-SectionandHalf;EndElevation-—l4ATruck.

ever,in theconstructionofthetwo.Therebeingashort
distancebetweenthe axlesin the14B,it has beende
signedso thatthe motorsare suspendedbetweenthe
outer crossbarsof the truck and the axles. The
practicalresultof this is to makethe truck run very
steadily,inasmuchasthemotorsbeingsuspendedatthe
extremeendsof thetruckactascounterbalances.

PneumaticMail Tubesin NewYork.

OnMonday,Oct.11,thePostoificeDepartmentofNew
York Citybeganoperatingasystemofpneumaticmail
tubesbetweentheGeneralPostoillceand postalsub
stationP, in theProduceExchangeBuilding. Theplant
hasbeenputin bytheBatchellerPneumaticTubeCo.,
ofPhiladelphia,fortheTubularDispatchCo., ofNew
York.

Althoughthemailtubesareinoperationin NewYork
onlyovertherouteabovementioned,theyare nowbe"
ingputin betweenthe GeneralPostotliceandsub-sta~
tionH, in theGrandCentralPalace,at Forty-fourth
street,andit isexpectedthat theywill bein operation
overthislinebefore_December1. Tubeshavealsobeen
laidfromtheGeneralPostoflicetotheendof theBrook
lynBridge,withtheintentionofputtingin a lineover
thebridgetotheBrooklynGeneralPostoflice;but this
workhasbeentemporarilysuspended.It is theinten
tion,however,toconnectall of thepostalsubstations
in NewYork (litywith the GeneralPostofiice,which
withthelinetoBrooklynwill greatlyincreasethespeed
oftransfer.

This systemof pneumatictubesis theinventionof
Mr. B. C. Batcheiler,whois Chief Engineerof the
BatchellerPneumaticTubeCo., Mr. C.A. Budd being
ResidentEngineerofthecompanyin NewYork. Tubes
similartothosenowin usein NewYork,butofsmaller
diameter(only6in.), havebeenin useforthepastfive
yearsbetweenthe differentpostalstationsofPhila
delphia.

Thetubesin NewYorkconsistof cast-ironpipesin
l2—ft.lengthsand8%in. internaldiameter,beingbored
smoothandthejointsbeingmadewith greatcare,to
getexactalignment.Theyarelaid sidebysideunder
thecitystreets.taking themostdirect linethatcould
befoundbetweenthe differentstations. After being
boredout_thesepipesare left%in. thick. All bends
aremadebymeansofbrasstubingof r%in. internaldi
ameter.thegreatersizebeingto preventjammingof
thecarriers.Thesebrasstubesarebenttonotlessthan
8ft. radius. Short lengthsof iron pipewitha conical
boreare usedat the joints with the brasstubes,to
graduallyincreaseandreducethebore.

The carriersarecylindrical,being2It. longand7 in.
in internaldiameter,andhaveacapacityforfrom600to
800letters. They are madeofsheetsteel ,1

,

in. thick,
and openat oneend,tlecoverforthis openingbeing
fittedwithadevicewhichlocks it onlywhenthecarrier
is in thetube. Eachcarrier is fittedwith two bearing
ringsofafibrousmaterial,placedoneneareachend;
theseringsaretheonlypartsof thecarrierwhichtouch
thetubes,and_thusreducefrictiontoa minimum.The
ringslastforabout1,000milesoftravel.

Thecarriersarepropelledthroughthetubesbya con
tinuouscurrentof air, generatedby a Randduplex
compressor,placedin thebasementoftheGeneralPost.
otiice.This aircurrentpassesthroughonetubeto the
substation,and returnsthroughthe othertubetoa
tankin theengineroom,fromwhichtank,in turn,the
air isagaintakenupbythecompressor,thusforminga.
completecircuit. Thecompressor,whosecylindersare
24in. diam. x 20in. stroke,werebuilt by the Rand
Drill C0.,fl'omspeciflcationsoftheBatchellerPneumatic
Tube00. Theycan delivertheair at11lbs.pressure,
although6 lbs.isall thatisnowbeingused. Thespeed
of theair current,and consequentlyof thecarriers, is

about8,000ft. perminute.
The transmittingand receivingmachineryin the

GeneralPostofliceis placedon the mainfloorofthe
building. At theendofthetransmittingtube is acra
dle,bymeansofwhichthecarrieris throwninto posi

tion. Whenno carrieris beingsent the aircurrenl
fromthe deliverypipepassesdirectlyinto the tube
throughonearmofthecradle.butwhenthecradleisin
theactofbeingthrown,toplacethecarrierin position,
the current is automaticallyswitchedoff and goes
throughaby-pass,beingreturnedagainsttherearend
of thecarrierassoonasit is in position,thus starting
it onitsjourneythroughthe tube. Immediatelyafter
thecarrierhasleftthecradlethelatterisautomatically
returnedtoitsoriginalposition.This machineisreg
ulatedbya timelock,whichallows a headwayof not
lessthansixsecondstoeachcarrier.

At theendofthereceivingtubeisagate.soarranged
andregulatedastoeffectuallyclosetheendoithetube,
onlybeingopenedbytheimpactofthe carrieras it is

shotagainstit. Theaircur
rentpassesoil’continually
inadirectionatrightangles
tothetubethroughavalve»
to a pipewhichconductsit
to the tank in theengine
room. Thegateclosesan
tomaticallyas soonas the
carrierhaspassedthrough
to the receivingtableout
side,thesmallquantityof
air whichpassesoutwith

it not beingsuflicientto
holdthegateopen.

The transmittingmachineryat the sub-stationis
practicallythesameasthatat the GeneralPostofilce,
butthereceiverissomewhardifierent,beingarranged
foracontinuouspassageof air withoutloss from the
receivingtubeto the transmitter.Thisis eflectedby
meansofasleeveplacedon the endof the receiving
tube,theaircurrentpassingfromthetubethroughthe
sleevetoanothertubeand thenceto the transmitter.
The carrier,when it arrives,passesthrougha gate
somewhatsimilarto thatat theGeneralPostolfice,into
ashortpieceof tubingfrom which,after the gatehas
closed,topreventlossofair, it is droppedontothere
ceivingtable.

A plantwhichin its essentialfeaturesis similar to
thatdescribedis nowbeinginstalledin Boston,and is
expectedtobereadyforoperationbyNov.10.

Definitionsof and Re ulationsfor theUseof inter
lockingSwitchesandSignals.

AdoptedbytheAmericanRailwayAssociation,Oct. 6
,

1897.
INTERLOCKING.
DEFINITIONS.

_1nte~rZo¢-king.—Anarrangementof switch,lock andsignalappliancesso interconnectedthat their move
nicluts

must succeedeachotherin a predetermined
oner.

InterlockingPlant.—Anassemblageof switch,lock
andsignalappliances,interlocked.Intei-lockingCabl'n.—-Abuildingfromwhichaninterlockingplantisoperated.,.Interlockingb1.gna.ls.—Thefixedsignalsofaninterlockingplant.

IIIOTIICSig1tal.—Afixedsignalat the pointatwhich
trainsarerequiredtostopwhentherouteisnotclear.

1)i.s_tantS1gnq.l.—A_fixedsignalofdistinctivecharacter
usedin connectionwith a.homesignal toregulatetheapproachthereto.

DwarfSig1ial.—-Alowfixedsignal.
REQUISITESOFINSTALLATION.

1
.

Theinterlockingofsignalswith switches,locks
railroadcrossings,ordrawbridges,sothataclearsignal
cannotbegivenunlesstheroutetobeusedis clearandstopsignalsdisplayedforall conflictingroutes.
_ 2

.

Theinterlockingof switches,locksrailroadcross
ings,drawbridgesandsignalsthroughlevers,or theirequivalent.

3. Interlockedlevers,or their equivalent,bywhichswitches,locksand si nalsareoperated.

-1
.

Signalsofprescriedform,theindicationsgivenby
twopositions,andin additionatnightbylightsof pre
scribedcolor.

5
.

Thea pai-atussoconstructedthat the failure of
anypart irectlycontrollinga signalwill causeit togivethenormalindication.
_6.Signals, if practicable,either over, or upon therightof,andadjoiningthetracktowhichtheyrefer.
_7.Semaphorearms, that govern,displayedto the

'l:‘lglll'.ofthesignalmastasseenfrom an approaching
rain.

§5
.

Thenormalindicationof Homesignals—Stop,'(ofDistantsignals—(,'auti0'n).

9
.

Theapparatusso constructedthat the failure ofanypartdirectlycontrollingaswitchor lookwill pre
ventthedisplayof theclearsignal.

l0. Facing-pointlocks,forall facing-pointswitchesin
mainroutes.

11.Detectorbars,or theirequivalent,for all facing
pointswitchesin themainroutes.

12.Pipe,oritsequivalent,compensatedforchangesintemperature,forconnectinglevers,in mechanicalinter
locking,withswitchesandlocks.

13.Latchlocking,oritsequivalent.
14.Theestablishedorderof interlockingsuchthat:
A clearhomesignalcannotbedis la eduntildetails

ordivergingswitches,if any,incon ictngroutesarein
theirnormalposition,andtheHWll’.(3l18Bfortherequired
routearesetandlocked:

The displayof a clearhomesignal shall lock all
switchesand_locksin the routeasfarasthe ointto
whichsuchsignalgivespermissionto proceed,ocking
all opposingor conflictingsignalsand releasingthecorrespondingdistantsignal,wheresuchsignalisused:

Wheredistantsignalsare usedthe displayofaclear
distantsignalshall lock thehomesignalin theclear
position.

15.interlockingand block signals,interconnected
wherebothareoperatedfromthesamecabin.

ADJUNCTS.
The following)

maybe usedif desired:(A)signals. (B) istant signals. (C) Bolt locking ofswitches,or its equivalent,bysignalconnections.(D)Derails,or divergingswitches,for railroadcrossings,drawbridges,junctions,andin sidingsconnectedwith
therunningtracks:Normalposit-i0n—Open.(E) Eleo
tric lockingof derails, facing—pointswitchesand

Dwarf

drawbridgessothattheycannotbeopenedafteratrain
haspassedthecleardistantsignaluntil the trainhas
assedoverthem. (F) Detectorbars,or their equiva
ent,atrailroadcrossingsandjunctions. (G)Repeaters
oraudiblesignalsto indicatethe sitionof signalsto
the signalmenoperatingthem. ( ) Annunciatorsin
dlcatingtheapproachof a train,orfor otherpurposes.
(J) Routeindicators.(K) Torpedoplacers.

RULESFO
R

INTERLOCKING
S01.Interlockingsignals,unlessotherwiseprovided,

donotafiecttherightsof trainsunderthetimetable,
ortrainrules:and n

o

notdispensewith theuseorthe
observanceofothersignalswheneverandwhereverthey
mayberequired.

802, I-loll:SIGIALG.

Signal. 0ccasi~nforUse. Iniication. Name.

Color ThesignalwillbedisForenginemen’A8I-wedin' playedwhen andtrainmen. Wiel

la)Red Routeisnotclear. Stop. Stopsignal.
(b)——. Routeis clear. Proceed. Clearslanal.

Wherethesemaphoreis used,thegoverningarmis
displayedtotherightof the si ual mastas seenfrom
anapproachingtrain,and the indicationsaregivenby
positions:

Horizontalastheeqluivalentof (a).
Verticalordiagona * astheequivalentof (b).

DISTAITSloluui.

Signal. Occasionforuse. Indication. Name.

(c)—. Homesignalat(ii). ProceedWlfh‘C&\li;l(Illi3'lll.l
cautionIn the
homesignal.

(d)—. Proceed.Homesignalat(b). Clearsignal.

Wherethesemaphoreis used,the governingarmis
displayedtotherightofthesignalmastasseenfroman
approachingtrain,andtheindicationsaregivenbypo
sitions:

Horizontalasthe e nivalentof(c). _Verticalordiagona *astheequivalentof(dl.
“Angleaboveorbelowthehorizontal.

SIGNALMEN.
803.Thenormalindicationof HomeSignalsis (a),asabove;(ofDistantsignals(c),asabove).
804.Levers,or otheroperatingappliances,mustbe

usedonly by thosechargedwith the duty and as
directedbytherules.

805.Signalleversshallbekeptin thepositiongiving
the ormalindication,exceptwhensignalsare to be
clearedforanimmediatetrainorenginemovement.

806.Whenthe route is clearthe ome(anddistant)signalsshall be clearedsufficientlyin advanceofap roachingtrainstoavoiddelay.
7

. Signalsshallberestoredtothenormalindication
as soonas the train or engineforwhich theywere
clearedhaspassed .

808.if necessaryto changeany routeforwhichthe
signalshavebeenclearedforan ap roachin trainor
engine,switchesmustnotbechang orsigns cleared
foranyconflictingrouteuntil the train orengine,for
whichthesignalswerefirstcleared.hasstopped.

809.No attem t shall bemadeto moveaswitchorfa.cing—int loc whenany portionof a train:oran
engine s standingonorcloselyapproachingtheswitch
ordetectorbar.

810.Leversmustbeoperatedcarefullyand with a
uniform movement.If any irregularity.indicating
disarrangedconnections,bedetectedin their working,
the signalsshall berestoredtothe normalindication
andtheconnectionsexamined.

811.Signalmenmust observe,as far as practicable,
whetherthe indicationof thesignalscorrespondswith
thepositionof thelevers.

812.If any signalfailstoworkproperlyitsoperation
shall be discontinuedand the signalsecuredsoasto
givethenormalindicationuntilrepaired.

813.if necessaryto discontinuethe useofany fixed
signal,handsignalsmustbeusedand-—' notified.

814.If thereis a derailmentor if a switchis run
through,or if anydamageoccurtothetrackorinterlockingplant,thesignalsshallberestoredtothenormal
indication,andnotrainorswitchingmovementallowed
until all partsof the interlockingplant and track
liabletoconsequentinjur havebeenexaminedandare
knowntobein asafecon ition.

815.If necessarytodisconnecttheswitchfromthein
l’.8l:d0Ckll]g

apparatustheswitchmustbesecurelyfast
en .

816.Duringstormsordriftingsnowspecialcaremust
beusedin operatingswitches._If theforcewhoseduty
it is tokeeptheswitchesclearisnoton handpromptly
whenrequired,thefactshallbereportedto—.

817.Duringcold weatherthe leversmustbemoved
asoftenasmaybe necessaryto keepconnectionsfrom
freezinfz.818.fanyelectricalormechanicalappliancefails to
workproperlv—- shallbenotifiedandonlydulyauthor
izedpersonsallowedtomakerepairs.

819.Signalmenwill beheldresponsibleforthecareof
thecabinlampsandsupplies;and of the interlocking
plant,unlessprovidedforotherwise.

820.Signainienmustnotmakeorallowanyunauthor
izedalterationsoradditionstotheplant.

82l.Whenswitchesorsignalsareundergoingrepairs,
signalsmustnot begivenfor any movementswhich
maybeaffectedby suchrepairs,until it has beenas
certainedfrom the repairmenthat the switchesare
properlysetforsuchmovements.

82:2.Lightsin interlockingcabinsshall besoplaced
thattheycannotbeseenfromapproachingtrains.

823.Lightsshallbeuseduponall fixedsignalsfrom
onehourbeforesunsetuntilonehouraftersunrise,and
wheneverthesignalindicationscannotbeclearlyseen
withoutthem.

824.Signalmanmusthavethe properappliancesfor
hand

signaling:
readyfor immediateuse. I.‘hesemust

beusedwhent e properindicationcannotbegivenbya
fixed si ual.

825. and signalsmustnot beusedwhenthefixed
signalsarein properworkingorder. Wherehandsig
nalsareauthorizedtheymustbegivenfromsuchapoint
andin such a waythattherecanbeno misunderstand

in
g onthepartofenginemenortrainmenas tothesi -

nasdisplayed,or as tothetrain or engineforwhic
theyaregiven.

826.If anytrainorenginepassesastopsignalthefact,
' (Handsignalingincludestheuseoflamp.flag,torpedoand

fuseesignals.)
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withthe numberof trainor engine,shall be reported
to
827.If asignalmanhasinformationthatanapproach

ingtrainhasparted,hemust.if ossible,stoptrainsor
engineson conflictingroutes,c ear the routefor the
partedtrain,andgivethe“ TrainParted" signaltothe
engineman.

828.Signalinenmustobserveall passingtrainsand
notewhethertheyarecompleteand in orderandthe
markersproperlydisplayed.

029.Only thosewhoseduties require
allowedin thecabin.

ENGINE.\lEN'ANDTR.-'tIN.\lEN‘.
B50.Trainsorenginesshallberuntobutnotbeyonda

signalindicatingstop.
851.ll‘ afteracceptingaclearsignalit is changedtoa

stopsignalbeforeit is reached,thestopshallbemade
atonce. Suchoccurrenceshallbereportedto .

852.Enginemenand trainmcnmust notacceptclear
handsignalsasagainstfixedsignalsuntil theyarefully
informedof the situationand knowthattheyarepro
tected. Wherefixedsignalsarein operationclearhand
siggaalsmustnotbegivenoracceptedagainstthem.

. ‘l‘heenginemanof a train which haspartedon
approachingan interlockingcabin must soundthe
whistlesignalfor“ Trainl-‘ai-ted.”

854.An enginemanreceivinga “TrainParted” signal
fromasignalmanmustanswerb_vthe whistlesignal
for“TrainParted.” Whenthetrainhasbeenrecoupled
thesignalmanshallbenotified.

355.Sandmustnotbeusedovermovablepartsof an
interlockingplant.

056.Enginemenmustreportto
tentionatinterlockingplants.

857.Trainsorenginesstoppedin makingamovement
throughaninterlockingplantmustnotmovein either
directionuntiltheyhavereceivedthepropersignalfrom
thesigualman.

it shall be

anyunusualde

REPAIRMEN.
875.Repairmenareresponsiblefortheinspection,ad

justmentandpropermaintenanceof all the interlock
ingplantsassignedto theircare.

76.Wheretheconditionofswitchesortrackdoesnot
admitofthe properoperationor maintenanceof the
interlockingplant,thefactshallbereportedto—-.

877.Whenanypartofaninterlockingplant is to be
repaired,a thoroughunderstandingmustbe hadwith
thesignalman,in ordertosecurethesafemovementof
trainsand enginesduring repairs. The si nalman
mustbenotifiedwhentherepairsarecomple .

878.If necessarytodisconnectanyswitchit mustbe
securelyfu..~t_9I.‘i€(.lbeforeanytrainorengineispermitted
topassoverit.

879.Noalterationsor additionsto any interlocking
plantshallbemadeunlessauthorizedby— -.

S80.Repairnienwhenonduty.orsubjecttocall,must
keep—- advisedasto wheretheycan be found,and
respondpromptlywhencalled.

Rulesfor theOperationandMaintenanceofInterlock
ingPlants.

[RecommendedbytheHallwaySignallingClub.}
Operation.

1.All signalarmsmustbekeptnormallyin the hori
zontalposition,andmustnotbeclearedforanapproach
ingtrainuntilsuchtrainiswithinamileof the tower.
Each signalarm mustbe returnedto thehorizontal
ositionassoonastherearendofatrainhaspassedit.

Bllhcnit isnecessaryforthelevermantobeabsentfrom

tb
s tower,signalsmust‘beleft asdirectedbyspecial

or er.
2.A signalmustnotbegivenuntil it is knownthat

therouteisclear.

3
. Immediatelyafteroperatinga signalleverthesignal

mustbeobservedtonotewhetherthearmhasassumed
theproperDOSIIJOD:4.Passengertrainsmustbe given precedenceover
freighttrainsbutalterclearingthesignalsfor an ap
roachingtraintheymustnotbechanged,exceptasper
ale 5

.

untilafter t a trainhaspassedbeyondthe stop
signallimitsoftheinterlocking,unlessthe train shall
havecometo a stopoutsidethestopsignal.

5.Signalsmaybetakenawayfromatrainatanytime,
rovidedthat anythingis discoveredthat mighten

dangerthesafetyof thetrain.andeveryeffortmustbe
madetoavoidanaccident.

6. Whenit is necessarvto flag atrainthroughthe
limitsofaninterlocking,thehandsignalmustbegiven
froma point_wheretherecanbenomisunderstandingas
towhichtrainis tobemoved.Thesignalsforthispur
posetobegivenonly b

y a ree_nflagor light.

7
.

Whenarouteissigiiaedin onedirectiononly,and
a movementisnecessaryin the oppositedirectionover
thatroute.thesignallevergoverningtheroutemustbe
unlatchedtoinsurethattherouteisset.Saidlevermust
thenbeputin thenormalpositionandthetrainflagged
throughthelimitsof theinterlocking.

8. Whenaswitchorderailisoutofordersothat it can
notbe 0 ratedandlockedfromthemachine,thesignal
orsigna s thatprotectsuchdefectivepartmustbekept
atdanger.Whenamovementis to be madeoverthe
routeorroutesaffected.thedefectiveswitchor derail
mustbespikedforthedesiredroute,andthesignallever
or leversgoverningtheroutemustbe unlatchedtolu
surethattherouteisset.Thetrainmustthenbefiagged
throughthelimitsof the interlocking. In sucha case
trains thatare to makemovementsoverconfiictin
routesmustbebroughttoastopbeforethehomesigna
is clearedforthem.

9
.

If a signalarmfailstoassumethehorizontalposi
tionwhentheoperatingleverisput in thenormalposi
tion,noswitchor_derailmustbe movedor conflicting
signalcleareduntil_tnearmof thedefectivesignalhas
beenputin thehorizontalposition. Saiddefectivesig
nalmustnot beoperatedforatrainuntil it is known
.tobein workingorder.

10.Whena signalisoutof orderthe arm mustbe
'keptina horizontalposition. Beforeflagginga train
pastsuchsignalitslevermust be unlatcnedto insure
thattherouteisset.

ll. Whenthereisadefectin themachineor locking,
makingit possibletoclearasignalwithitswitch,derail
or look in thewrongposition,or a conflictingsignal
clear,thesignalorsignalsaffectedmustbekept in the
horizontalposition,andatrainmustnotbeflaggedpast
suchsignalorsignalsuntil thelevermanis surethat
therouteisset. ~

12.In caseasignallight isextinguishedsaidsignal
mustbekeptatdanger,anda.trainthathasbeenstopped
fromsuchacausemustbeflaggedthroughthelimitsof
theinterlocking.Thelampmustberelightedatthefirst
opportunity.

13.A switch,derailor detectorbar mustneverbe
movedwhena train coversit, anda switchor derail
mustneverbemovedwhenatrain is‘closelyapproach
ingit, unlessthemovingofsuchaswitchor derailwill
lessentheliabilityofdamagetolife andproperty.
L14.Leversmustbehandledwith a steadyi.novement'..

~
Ilevermenwill beheldresponsibleforanydamageocca
sionedbyroughhandling.If a levermovesunusually
hard,orwithunusualease,thecauseniustbe at once
investigated.An attempttoforcea levermustnever
bemade.
_15.Signalsmustbeobservedfrequentlyduring the

nlghtdtoascertainwhetherthelightsareproperlydis

p ave.
16.Duringfreezingweathertheleversmustbemoved

frequentlyt) preventtheconnectionsfromfreezingin.
1?.Lightsmustbe displayedfromonehour before

sunsettoonehouraftersunrise,andwhenfromfogor
othercausedaysignalscannotbeseenclearly.

18.liightsmustnotbeplacedin thetowerwherethey
canbeseenfromanapproachingtrain.

19.Duiingthedayifanarmis removedfrom a post
the trainsthat areaffectedby saidsignal must be
stoppedbyaflagman, lacedin advanceof the signal
affected.andmustbe aggedthroughthelimits ofthe
interlocking,in accordancewith the instructionsfrom
theleverman.

20.At nightif theredglassin astopsignalisbroken,
the signalarm mustbe keptina horizontalposition,
anda red lanternmustbesubstitutedfortheregular
lamp. A train that hasbeenstoppedat suchsignal
mustbe fl iggedthroughthelimitsoftheinterlocking.

2|. At nig t if thegreenglassin acaufionsignalis
broken.thesignalmustbekept in thecautionaryposi
tion,andagreenlanternmust be substitutedfor the
regularlamp.

22.In caseofan accidentor damageto anypart of
theapparatus,theproperoflicermustbe notifiedim
mediately.

23.Enginemenrunningtheir trainspastastopsig
nal,orusingsandor wastingwaterwithinthehome
signallimits of the interlocking,mustbereportedto
theproperofficer.

24.Levermenon duty mustnot leavethetowerex
ceptin caseofabsolutenecessity.

25.Unauthorizedpersonsmustnot bepermittedin
thetower.

26.Whenever it is safetodoso,theswitchesmustbe
operatedupontherequestofsectionmen.

Maintenance.
27.Theplantmustbeinspecteddaily.
20.All pins in crank stands.compensators,detector

bars,andall boltsand nutsmust bekept tight. Cot
tersmustbekeptin placeandproperlyspread.Crank,
compensatorandotherfoundationsmustbekeptrigid,
andall boxingmustbekeptin repair. _29.All wireandpipelineconnectionsmustbekeptin
properadjustment.

30.Glassesandlensesmustbeinspecteddaily. They
mustbekeptin a cleancondition.ll‘ anyarecracked
or broken,theymustbereplacedatonce.

31.Switchesmustbeinspecteddailywhilein opera
tiontoseethatthepointsfitupandareproperlylocked.

32.Homesignalarmsfor thestopposition,and can
tionsignalarmsforthecautionposition,muststandat
right anglesto thepost,andeachmuststandat an
angleof 30degreesOrlessto the postwhenclear. The
armsmustbe washedwheneverthe colorof samebe
comesobscuredbydirt,andpaintedwhennecessary.

33.Any artof theapparatusbecomingsowornasto
endangert e safeworkingof theplantmustberenewed
atonce.

34.All movingpartsof the plant must bekeptoiled
andfreefromgrit. Caremustbe takennottousetoo
muchoil, andall the old oil mustberemovedbefore
reoilin .

35. '1 hetowermustgbekeptin aneatandorderlycon
dition,andtoolsand handsignalsmustbe readyfor
immediateuse. _36.Lampsmustbecleanedandfilleddaily,andmust
belightedat leasttenminutesbeforebeingtakenfrom
thelamp-room,in orderthattheflamemayberegulated.

37.Any damageto the plantmust be immediately
investigated,andthe tracksandswitchesinadesired
routemustbeput in a safeconditionbeforeallowing8.
traintopass.

38.In caseof accidentorderailment,the towerman
orpartyin chargeshalltakeprecautionstopreventany
unnecessarydamageto the groundworksor connec
tions.

30.Tamperingwith the machine'lockingwill notbe
allowed.Anydefectsin the lockingmustbereported
totheproperofficerimmediately.

40.A reportof the conditionof theplant,including
anytroublewith the lamps,mustbesentdailytothe
properofficer,orattheendof eachweek,asmaybeor
dered.A tooland materialreport.mustbesentto the
properofficerattheendof eachmonth.

DEFINITIONSANDnuns oovnssiaoma oasnuvaucaor
SIGNALSat INTERLOCKEDcaossmossun8W1'l‘CHlt8.

1
. Interlockingsignalsare of thesemaphorepattern,

consistingof postswith movablearms. Train move
mentsaregovernedbythepositionof thearmsbyday
and bythecolor of the lightsatnight. 'l‘heposition
andformofthearmsorthecolorof thelightsdisplayed
indicatesstop.caution,orclear.

2.Signalsarelocatedtotherightof thenormaldirec
tionof traffic,thearmsbeingonsingleor bracketposts
oronpostswhicharelocatedonbridgesoverthetracks.
Whenbracketpostsare used,the postscarryingthe
armsstandin the samerelativepositionaslhetracks
governed.(Note.—Anyexceptionto this rulewill be
coveredbyspecialorder.) _ _

3
.

Thefront_viewof thesignal,whichis theonl one
givingindicationto trainmen,is theonein whic the
armsare betweenthe postand the observer.These
armsextendfromtheposttowardtherightof suchline
of observation.

4.Thestopsignalplacedat or nearthedangerpoint
hasoneormorearmswithstraightends.Thefrontside
ofeacharmispaintedredwitha whitestripe.

5
. Highstopsignals,exceptat junctionpoints,may

havetwoarmson the samepost. Theupperarmgov
erns the movementsof trainsalongthemainorhigh
speedroute;thelowerarmalongthedivergingrouteor
routes.

6
.

At junctionpointsthreearmsmaybe used. The
upperarm governsthemovementsof trainsalongthe
mainorhighspeedroute;the middlearm therouteof
secondaryimportance,andthe lowerarmall otherdi
vergingroutes.

7
. 'l‘helowor dwarf‘stopsignalhasasignalarmona

postnotover 5 ft. high,_and governsmovementsof
trainsfromsidetracktosidetrack,sidetrack tomain
track,andalongthemaintrackagainstthenormaldi
rectionof traffic. _8

.

The cautionsignal,placed1,200ft.or morein ad
vanceof its homesignal,_has_anarmwithits forked
end,the front sideof whichis paintedgreenwitha.
whitestripe. _

9. ‘l‘herearsideof the signalarm is paintedwhite
witha blackstripe.

10.Whenthearmon a single-armstopsignalis in a.
horizontalposition,oraredlightisdisplayed,orwhenall
of thearmson a two or three-armstopsignalarein a
horizontalposition,or all red lights displayed,stopis

indicated,andthe signalmustnot be passedwhenin
thisposition,exceptasperRule15. Whenthe arm on
a.single-armstopsignal,oroneof the armson a twoor
three-armstop:signal is inclineddownwardto an
angleof 60deg.or more,or a whitelightisdis layed-.
clearis indicated,andthetrainwhichisgovernedili'said
homesignalmayproceed.

11.Whenthearmona.cautionsignalis inahorizon
talposition,oragreenlight is displayed,cautionis in
dicated,anda train whichis governedby saidsignal
mustbesocontrolledlthatitmaybestoppedjbeforereach
ingthehomesignal. Whenthearm is inclineddown
wardtoanangleof60deg.or more.or a whitelightis
displayed,clearis inuicated,or thatthehomesignalor
signalsfor thehighspeedrouteareclear.

12.An indicationis givenfor eachmovementto be
made. A trainhavingpassedthroughtheinterlocking
bypermissionofa clearsignal,mustnot bemovedin
theoppositedirectionbeforereceivingaclearsignalfor
suchamovement.

13.Movementstoor fromsidetracksor alongmain
tracks,againstthenormaldirectionof_trat'flc,mustbe
madeatslowspeed.

14.Whenasignalisnotvisible,or,the arm isnotin
clineddownwardat an angleof at least60deg.,orthe
lightisnotshown,orawhitelightisshownwhenared
or greenlight shouldbe shown,stopis indicated.In
suchacaseatrainaffectedbysaidsignalmustnotpro
ceeduntil everyprecautionis takentoinsuresafety.
The troublemustbe promptlyreportedto thelever
man,andtothesuperintendentortrainmasterbywire.

15.Ifasignal isout of order,or if a movementis to
bemadethatisnotsignaled,thetrainmustbebrought
toastop,andonlyproceedthroughthelimitsof thein
terlockingby takingeveryprecautionin accordance
withinstructionsfromleverman.

16.Flyingswitchesmustnotbemadeoverinterlocked
switches.

17.The useof sandor wastingof watermust be
avoidedwithinthe stopsignallimitsof theinterlock
ing.

18.No engine,train, or portionof trains, mustbe
allowedtostandforanylengthof timewithin thestop
signallimitsoftheinterlocking.

19.Whenthereis switchingto be doneataninter
locking,thetrainmenmustin no caseouttheirtrain
beforestopping,but.mustbringthe train intacttoa
stopoutsideof thestopsignal.

Exportsof ElectricalMachinerv.

There"hasduringthelast two yearsbeena marked
increasein theexportsof electricalsuppliesfrom this
country. Theincreasehasbeenparticularlynoticeable
in thedirectionofthe variousapparatusesthat go to
makeupanelectricrailroadequipment.It is,indeed,
noexaggerationtosaythattheAmericanmanufacturer
to-daystandsunchallengedin the first placeas far as
railroadplantsareconcered.

Thusfartheelectricrailwayexportshavebeenlargely
totheUnitedKingdomandContinentalEurope,Buenos
AyresbeingtheonlySouthAmericancity in whichan
electricrailwayis inactualoperation,thoughplantsare
proposedin Caracas,Lima and Val uraiso. l‘he high
costofcoalisoneofthechiefobstaces to the building
ofelectricrailwaysinSouthAmerica,andtothosecoun
triestheexportsareat presentlargelyappliancesfor
transmissionofpowerfromthewatercourses.

CustomHousestatisticsfail togiveanyadequateidea
of thevalueof theexporttrade,owinglargelytodefect
iveclassification.For the sevenmonthsendingwith
July thevalueof theexportsreacheda totalof2,043,802,
representinganincreaseof$480,909overthecorrespond
ingperiodof lastyear. _ _AmongtheAmericanelectricalmanufacturingcom
paniesthemostaggressivein thedirectionof bidding
onforeigncontractsseemsto bethe GeneralElectric
Company.Thisconcernhasagentsin all thelargeEu
ropeancentersand employsan extensivesystemof
travelers.Its Europeanbusinessismanagedbyits Lon
donbranchhouse,whichisofficiallyknownastheBrit
ishThoinpson-HoustonCompany.ThePresidentofthe
GeneralElectricCompanyisnowin Londonendeavor
ingtosecurecontracts.Amongthe recentlargecon
tractsthecompanyhasmadearefour,vihich involve a

totalamountofabout$750,000,althoughmuchhigher
figuresof the amounthaverecentlybeenpublished,
Thesecontractsincludecomplete uipmentfor the
CentralLondonUndergroundRailroa and theDublin
tramwa s, andtheelectricalequipmentfor the Barce
lonaan Madridtramways.

in connectionwith the New CentralUnderground
Railwayisanothercontractthat hasbeenawardedto
an Americancompany.The SpragueElectricMotorCompanyhassecuredthecontractforputtingin all the
elevators(49in number).Thecompetitionforthiswork
wassharp,but it is statedthat the railwaypeopleac
ceptedtheAmericanbidalmostat the samefigures a

thoseof foreigncompetitorsbecauseof superiorityo
_

workmanship.
AnotherlargeBritish contractto anAmericancon

cernis thatrecentlyawardedtotheEuropeancompany
of theWestinghouseElectricand ManufacturingCom
any by the MetropolitanElectricalSupplyCom ny
ora largeelectriclightingplant tobeinstalledin n

don. Theapparatuswill beof themultiphasetype,in
volvingtheuseof theTeslapatents,whichareowned
in England by the WestinghouseCompany. It is
understoodthatthecontractamountstobetween$350,
000and$400,000.

TheWalkerCompanyhaslatelysecuredthroughits
Parisrepresentativesthecontractforsufiplyingthema
chineryandbuildingstreetrailwaysat ie nitz,Silesia
andFlume,Austria. At thelocalolflceoft iscompany
theysaythat the exportfield in the electricallineis
encouraging,particularlywith Europeand theconti
nent.

Asidefromthe increasedexportsof electricsupplies
therehasbeena correspondingincreasein theexport
demandfor boilersandsteamenginestooperatethem.
The E. P. Allis Company,for instanceduring the
monthof Septemberclosedcontractsforforeignorders
aggregating$500,000,averyconsiderablepartof which
representedordersin connectionwithelectricalmachin
ery. Six enginesof 1500 H

.

P. eachwereorderedfor
theCentralLondonUndergroundRailway. Six were
orderedfortheDublintramwaysto furnish1,000H. P.
eachtopropelelectriccarsovertheoldtramways.Three
enginesof 1,000I-{.;l’.wereorderedbythe Barcelona
authoritiestoworkelectriccarsontheirtramways.Two
duplicateengineswill besenttoMadrid,Spain,forthe
tramwaysthere. FromSydney,NewSouthWales,has
comean orderfor four enginesof 1,500H

.

P. eachfor
the Sydneytramways.Anotherfirm,Mclntosh,Sey
mour& Co.,havebookedordersforupwardof$100,000.
Thesecontracts,they_say,are for enginesfor Japan
Australia,SouthAirica, the ArgentineRepulica_nMexico,all forusein connectionwithelectricalmachin
ery.—-Journatof Commerce.
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