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of freightwhoobjectedto thelargecars,andaskedthem
to tell theadministrationwhattheywanted.Thesehad
heldconferencesandhaddeclaredin favorof25and30
ton cars (55,000and66,000lbs.), on conditionthat
ratesbe reducedfor shipmentsin suchcars. Negotia
tionswerestill pending.The administrationhad or
dered200carsof 44,000lbs.capacity.in whichthepro
portionof deadweightto loadis as favorableas in the
American50-toncars. The 10—ton(22,000lbs.) cars
nowin use(chieflyold) have42percent.deadweight:
the15—toncars (thepresentGermanstandard),36 per
cent.;thenew20-toncars,25percent.
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Low PressurePowerInterlockingat Salisbury,England.

TheBritishPneumaticRailwaySignalCompany,organ
izedin 1900,usingthepatentsof thePneumaticSignal
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and controlledby electricslot fromthe otherare indi-
catedb_vit specialsymbol,as at signal43,westcabin.

The compressedair for workingthe wholeof the
switchesandsignalsis obtainedfromonepowerhouse
situatednear the east cabin. All the leversoper
ating the running signals are replacedelectro
pneumaticallyby apparatus controlled by track
circuits with which all the running lines of the
stationare provided.For example,a train on the up
throughline will getthe distantNo. 3, homesignal6
(westbox),signals2 and5 (eastbox); onpassing6 the
leverin thecabinwill bereplacedelectro-pneumatically
sincethe train has brokenthe circuit,by enteringthe
sectionpastthe signal. As longas thetrain is in the
secfionbetweensignal6 andswitch14theleverof signal
6 will heheldbytheair pressure;andthesignalmanin
the eastbox cannotpull No. 2 signalagainuntil the
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No.il1,'whichwhenpulledoveris lockedin thatposition
as longas thereis a train on the mnlri line between
signal62-63andtheswitch. This is doneby-cunnvnf
the trackcircuit. If the leverof switchNo. 39-is re
versed,24 is not heldby 61,so thatmovements-canbe
madethrough24and26. No.61will releasesignals2?.
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52,515,(S2nnd63,butwill beleft freeof all-twuiiiag
points. At the westcabinthereis a similarretaining’
lockleverlNo. 5.)for theup localiandthroughlines. It
holdsswitchNo,32andwhenpulledoveris lockedin the
sumemannernsin thecaseof N5. 61. (For straight
throughmovementson thedownthroughline, -63

is cleared.)

The dwarfsignalsusedat Salisburyareof t‘ln-1mlIa
phoretype,"thoughtheyare shownon thedrawingas
rounddisks. The dwarf semaphorearmsare madeof
rubber,moreconvenientandsafewherethespacefiween

Fig. 1.--Interlockingat Salisbury—London& SouthWesternRailway—-WestCabin.

Company,hasinstalledelectro-pneumaticautomaticsig
nalson theLondon & SouthWesternfrom(iratelyto
AndoverJunction.as heretoforetoldof in theRailroad
Gazettetogetherwith interlockingat (lrately.and the
roadhasdecidedtoworkall blocksignalsandinterlocking
plantsbetweenWokingandBasiugstbkJunction,23miles,
bythelowpressurepneumaticsystem.Two largeinter

lockingplantsat Salisburywerecompletedandput into
operationin Novemberlast,andthelay-outof tracksat
thisplace is shownin theaccompanyingdrawings.

At eachendof thestationthere is a cabin;thecabins
areknownastheeastandwestboxes.Thesetwocabins
andthegroundframe,which is shownat theextremeright

Fig. 3.—AutomaticSignalson the London& SouthWestern,betweenTrainsl.'1mrmI,c/'1-ltamlTrucl,'.“‘

trainhasclearedthesectioncommandedby it. A train
on passingNo. 2 signal(eastbox) will, it is true,hold
that signalandtheleveroperating it in thenormalor
dangerposition,but directlythe indicationhasbeenre
ceived(whichmightbe the case if the signalmanre~
placedtheleverhimself)thatthatsignalhasgoneto the
normalor dangerposition,theconflictinglooksare free‘

AndoverJunctioi and Grately.
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and it would1bapossible,unlesssomeEothermeanswere
employedto lock.these,to moveconflictingswitchesand
so run therisk q

f
a collision. Theref're a lever is pro

videdwhich,when:pul'ed,mechanically
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all conflicting
signalsandswitchesimmediatelyfouli_gtheup through
line. This leveris heldelectro-pneumtiticallyby thecir

lrncks is narrow. All the signals, both on the
ground and on the high posts are lit by elec
tricity, and the lamps themselves,fitted to a
hardrubberbase,connectedwithflexiblewireto themain,
arecontainedin a cast-ironlampcaseso thatin caseof
needthesecanbeliftedoutby a handle_which is provided,-1
andanordinaryoil lampbesubstituted.
the lightsandalso for runningthe motordrivencom
pressoris suppliedby theCity ElectricLight Company.

Fig. 3 showstwo of theelectropneumaticautomatic
blocksignalsput by theBritish Pneumaticon theLon
don &

.

South\\"estern.

Drainageof EnglishRailroads.
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Undoubtedlytheportionof a line wheresuitableand

adequatedrainageis mostneededis wheretheformation
of thegroundnecessitatesa cutting. For, at theoutset,

if goodtemporarydrainageof cuttingsheinsistedon by
the engineerduringthe progressof excavation,endless
botherand troublewith the bankwill be saved,owing
tothematerialbeingkeptmoreor lessdryandthusbeing
lesslikely to beconvertedinto slurr_v(semi-fluidcla_\"|
duringits passageto andovertherip-head.

Often a gooddealof modificationand improvement
upontheoriginalplan is necessarybeforethestabilityof
theslopes is ensured.

An instanceof thisis recordedon theLondon & Bir
minghamRailway,where it wasfoundnecessaryto bore
horizuiitallythrougha retainingwall‘betweenElflion
SquareandCamdenTown. Perforatedironpipe!vveie
then introducedin an upwardinclineddirection,which
efiectuallydrainedthewateroutof theclayat theback
of thewallandpreventedanyfurtherbulging.Curiously
enough,whenthewallwasremovedin partstheclavstood
\\'ellwithoutshowingany fissures.The movementwas
supposedto havebeencausedby thecombinedactionof
theair uponthesurface,and thatof rain andsurface
waterpercolatingthroughthe upperstrataand acting
behindthem,forcingtheearthforwardin theleastline
of resistance.In someotherparts on this sameline
bencheson the face of the slopeswerewhen formed

Fig. 3.—Interlockingat Sa1isbury—-London&.¢SouthWesternRailway—Eat Cabin.

in Fig. 2
,

do all theworkwhichformerlywasdoneby
four_mechanlcal_machines.The groundframe is only
used‘duringthetimethatshunting is goingon at that
point, and has beenrenderednecessaryto meetthe
requirementsof theBoardof Trade.

The-"westcabincontainsa 64-leverframeof theusual
pneumatictype. Twenty-twoof theseleverswork30sig
nals,1!)are for switchesandfivefor boltlocksbetween
theGreat\VesternRailwayandthewestbox;in addition
to thesetherearetwospeciallockleverscontrollingsig
nalsoperatedfromtheeastcabin,similarto thosefor
theeastboxandgroundframe.and16sparespaces."The
eastcabin“contains a (H-leverframe,27of whichwork
32 signals,17are for switches.threespeciallocklevers
and17 sparespaces.Signalsconnectedwith onecabin

cuit in thetrackbetween2 and5; andas longas this
portionof thetrack is fouledin anywaythisextralever

is electro-pneumaticallylocked.
In severalcasesin this stationoneleverwill operate

oneof twosignals. V\-"hichone it works is dependenton
thepositionof theswitchleadingto thetrackoverwhich
thesesignalsgivepermissionto run. For example,in
theeastboxlever62of thesignalfor thedownthrough
line,worksoneof two homesignals,dependingon the
positionof theswitch39;_..when39 is normaltheright
handsignal is operated_givingthe train permissionto
run to thedownlocalline,divergingat switch24. If
39bechangedtheleft hand,62,comesoff,indicatingto
thedriverthatthetrainwill havetoruntothedownbay.
SwitchNo.24 is heldbya special“retaininglocklever"

foundto act iujuriouslyin drainingthem,as theywere
tooapttocatchtherainandsurfacewater.

In Blisworthcuttingthemovementwastreatedasone
mussslippinguponanother.The masswasdividedinto
verticalsectionsby excavatingperpendicularchases :1

ft. widerightthroughtheslipintosolidclaybelow.These
chases,nowusuallyspokenof as counterforts.were15
ft. apart,beingfilledwith rubblemasonryor with chalk
andgravelwellrammeddown,forming a solidimmovable
mass. Theslipwasthusdividedintosmallportions.and
restrainedfromfurthermovementby thefrictionagainst
thecounterforts.Thetroublein thiscuttingwasattrib
uted to thepresenceof largespoilbanksonthetopof the
slopewhicheffectuallypreventedthesurfacewaterfrom
drainingaway,aggravatingthe movementat the same
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