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Delaysin FreightYards.

To THEEDITORof THERAILROADGAZETTE:
I havereadthe articleon“Delaysin FreightYards'

(RailroadGazetteMarch31),and find thatit contains
manyinterestingpointsastothecause,and thecureof
thatenormousdrainontheresourcesofagreatrailroad
system.There are perhapsfew interestedrailroad
men,-yes,eventhecaboosecommittees,—butcouldadd
informationon thissubject,and what I haveto say
mayhelptosimplifythematter.

It is wellknownthat division terminalyardsespe
ciallyaregrosslyinsufficientin capacity,anddefective
in design. It is a commonoccurrenceto seethe bus
inessin theseyardsbutchereddaily, so tospeak,with
a resulting universalobstructionto businessandan
enormousexpensefor switchingor shifting. No rail
roadyardshouldbe constructedwithoutthe engineer
in chargetakingadvantageof all the informationpos
sibletobegained,from theSuperintendentdowntothe
brakemenof theshifting crew; and while it is im
possibleforanycivilengineerto have practicalknowl
edgeofall branchesof railroading,still so long as he
will continueto considerhimselflord of all these
practicalbranches,ouryardswill remainadiscreditto
intelligentrailroadmen.

It is undoubtedlycorrectthat all menworkingin a
-particularfreight yard should be directlyunderthe
yardmaster'scharge,and the verybestmenthatany
divisioncanfurnishshouldbe selectedfortheposition
of yardmaster,downto brakemen.Observantrailroad
menhavenoticed,andperhapswondered,whyacertain
shiftingcrewcoulddo their work in one-halfthetime
thatis takenbyothersuchcrews. It is aneasymatter
tofind the cause,however.The first are expertsin
theirlineof work, eachone knowing his dutiesand
doingthemonthe leasthint givenbytheirconductor
of whatis required,while the latter are thatclassof
railroadmentooprevalentonall roadswhoareusually
in troubleorgettingthere.Theyardmaster,if anexpert
in hisline, can facilitatethe work whenmanyother
menwould be continuallyblocked.No railroadcan
affordtopaysuchmensparingly;they areinvaluable
tothecompanyatanyprice.

Morethanoneshiftingenginein ayardis universally
workedatadisadvantage,unlessthe yard providesa
leaderforeachengine. Far bettershouldeachleader
havefewerdistributingtracksthan two ormoreen.
ginesworkingonthesameleader,andtheworkofone
cripplingthatof theother,

-

&The car inspectors,from theforemandown,should
likewisebeexperts,andassoonasanytrainarriveson
thereceivingtrack,it shouldhaveageneralinspection
whiletheenginesarebeingchangedpreliminaryto be
ingshifted,sothatanycarsrequiringtimetodorepairs
thatwouldnecessitatetheir leavingthetrain couldbe
shiftedoutintothecrippletrack,anda final inspection
completedassoonasthecarsareplacedonthedistribu
tiontracks. In nocase,however,shouldtheinspection
delaythehandlingof trains,andif an expertforeman
haschargeof thisworkhewill planhowtodo it

.

The
carcheckerscan easilydotheirwork withoutinterfer
ingwiththequickdispatch o

f

trains.
Thecaseof sevenortentrains beingreceivedatone

time, a
s

stated in the article, is so differentfromany
thing I haveeverexperienced,that I cannotcipherout
bywhatkind o

f

time-tablethesetrains werebrought
overtheroad; if

,

however, it is a
n extraordinarycase

onaccount o
f wrecks,etc.,delays in handlingthemcan

onlybeexpected,eventhoughextraforce is employed.

A greatdeal o
f

thetrouble in ourbadly plannedand
badlymanagedterminals is due to theslipshodmanner

o
f handlingthefreighttrains. A freightyardon a rail

road is somethinglike a watertrough to a horse o
r

a

halfwayhouseto a travelerofoldentimes—forceo
f

habit
calls a halt. Now,all ourfirst-classroadshavethrough
fastfreightsthathavenobusinessgoinginto a division,
terminalyard. Thebulk o

f throughfreight is received

a
t largeterminalsonthesystem,and is to be delivered

attheotherend o
f

the system. Any throughfreight
that is put in thesetrains for distributionon other
divisionsshouldbe so arrangedthat the carswillbe
nexttheengine, to bedistributedat thedifferentpoints
as theyarearrivedat. If this is done it will not be
necessaryforthesetrains to enterthedivisionterminal
yards,andtheycanbeinspectedwhilethe enginesare
beingchangedwithoutanyloss o

f

time whateverdue

to theirinspection. It mightalso bewellfor the divi
siononwhichthereceivingterminal is located to ship
withthesefastfreightsnocars to be distributedalong
thatdivision,butallowthem to be distributedbyloca
trains. A carefulconsiderationof thismatterhasshown
thatabouteightorninehours’timecouldbe madeby
thesefastfreightspassingoverfouror five divisions o

f

road in this manner. It is evidentthatthisaffords
5

8

enormousrelief to theseover-burdeneddivisionterminal
yards,and a wonderfulsavingtothecompany,as well
asinviting a greateramount o

f business,while at the
sametimereducing to a minimumits transportation.
Ofcoursethisentailsmoreshiftingtobedone in there
ceivingterminal,but this is just the placewhere it

shouldbedone,wherethereareno maintracks to be
blockedasat thesedivisionterminalyards.

Theroadhavinginsufficientterminalsateachend o
f

thesystem,andtrying to competefor the bestpaying
freightbusiness, is

,
to saythe least,doing a grossin

justice to the stockholders,and pulling hardagainst
thestream. A. MORRISON.

TOTHEEDITOROFTHERAILROADGAZETTE:

Thedelays o
f freight in yards is a subjectthat I think

wouldbedifficult to gettwo opinionsalikeon. In the
first place,there is no yard in the UnitedStatesbig
enoughfortheroad to which it belongs. If it had150
miles o

f

tracks in it, youwouldbesure to find150miles

o
f

carsthere.Commodiousyardsandmany o
f

themwill
breakupanyrailroad. A yard o

f

thecapacityequal to
theordinarytonnage o

f

theroad is sufficient.An in
telligentsuperintendentwill handlehis traffic to fit his
yards. If heblockshisyardsheincreasestheexpenses
andblocksthetraffic. A yardmust be in fairworking
condition,or anembargois at onceplaceduponeven a

reasonablypromptmovement o
f

thetraffic. An intelli
gentyardmasterwill notifyan intelligentsuperintend
entwhenhisyard is blocked so a

s
to preventtheprompt

dispatch o
f

hisbusiness,andanintelligentsuperintend
entwill hold the balanceof the trafficout until the
yard is in condition to takeit.

The greaterthe capacity o
f

theyardthelongerthe
agonywill be prolonged,and just a

s long a
s

there is

spaceleft to chuckanythinginto,just thatlongwill
theycontinuecrowding it

.

Weoncehaduponthisroad
animportantdivisionpoint,withfourlongtracks in it;

it kepttheroad“hustling” to keepthefreightmoving,

a
s theyhadnot room to holdanything.Thelargeyard

hasbeenenlargednow to a capacityof 4,000cars. The
“hustling”processhasstopped,expensesare greater,
freight is delayedandthelargeryard is just a

s

crowded
as thesmallerOnewas.

In yourarticleyousay what the yardmastershould
have. Just a

s long a
s youfurnishhimbigyardshewill

wantjust whathesayshewants. -
GENERALMANAGER.

The Development o
f

Fixed Signalson Railroads:
BY ARTEUREI.JOHNSON.

Verysoonaftertheintroduction o
f

thesteamlocomo
tiveandtherailroad it becameapparent to the people
practicallyinterestedthatsomeschemewouldhave to

be devised to preventcollisionsbetweentrains. I

gatherfrom myfather,who has beenconnectedwith
railroadsignalingfrom itsearliestdays,that the first
attemptswereconfined to a manualcode o

f signalsbe
tweenthetrainmenofonetrainand thoseof another,
orbetweentrainmenandmenstationedontheground.
Ofcourse it wassoonfoundthat this intercommunica
tiononlycovereda small part o

f

the field o
f danger,

because it becamenecessaryto indicate to theengine
mentheposition o

f

switchesand the right to proceed
pastfoulingpoints. It is this branch o

f signaling-in
otherwordstheflacedsignals o

f

railroads-which I pro
pose to treat a

t

thepresenttime.
Therewere a great number o

f

differentdesignsin
troduced a

t first, a
s

eachrailroadengineerwasanxious

to havehisown ideaadopted.Figs. 1
,

2 and 4 show a

few o
f

theseearlysignals. It was foundthat themul
tiplicity o

f designcausedgreatconfusion,andthiswas
carried to such lengthsthat the safetysignal for one
linewouldbe almostidenticalwith the dangersignal

o
f another;but it was not untilthedefecthadledup

to manyseriousaccidentsthat railroadmanagerstook

* A paperreadbeforetheBuffaloAssociationo
f

[Railroad
Superintendents,March 1

6
,

1893,

up the questionwith a view to adopting a standard
signalmeaningthesameonall roads.

Theresult o
f

theirinvestigationwasthegeneraladop
tion o

f

theSemaphoresignal;that is to say,shapesand
formswereabandonedas far as signaling“stop ’’ or
“proceed” wasconcerned,and a positionsignalbyday
andcolorsignalbynightwereadopted.Manymenwere,
however,hard to convince,andsomeoldforms o

f signals
lingeron to thisday.

Thesemaphoreis one o
f

theoldestforms o
f

mechanical
signals,butMr. C

.

H. Gregorvhasthecredit o
f

its intro
ductionforrailroadsin1840.Theconstructionwasmuch
thesameas in Ourpractice a

t

thepresenttime,except
thatthearmworked in a slot formed in thepost,and
the coloredglasseswerecarriedby a separateframe
mountedon a separatepivotas shownbyfig. 5

.

Audi
ble signals in theformofdetonatorsortorpedoesand
gongswereintroducedaboutthesametimeasthesema
phore. For sometimeafter the introduction o

f

the
semaphore,separatesignalsknownasswitchindicators
were usedentirelyfor signifying which way the
switch stood. Oneof theseswitchindicators is illus
tratedbyfig. 3

,

butthisbringsus to thecommencement

o
f interlocking.

Early in the fortiestheleversfor operatingsystems

o
f

switchesand signalsbegan to be concentrateda
t

a

centralpoint,with a view to safetyand economy,but
withthis changecamea newdangerfromtheliability
of the attendantto becomeconfusedand throw the
wronglever. After a series o

f

accidentscausedbythis
defect,one o

f

the inspectingofficers o
f

the Board o
f

Trade,ColonelYolland, I believe,refused to open a cer
tainjunctionuntilprecautionshadbeentaken to prevent
conflictingsignals. It maybementionedherethatthe
firstattempt a

t interlockingwasconfined to thesignals;
thesignalswerenotinterlockedwiththeswitches.The
completeinterlockingmachinewas a distinctadvance
on this.

As faras I candiscover,thefollowinggentlemenwere
foremost in the introductionof interlocking,viz.,
Messrs.Gregory,Saxby,Chambersand the firm o

f

Stevens & Sons. Fig. 1
0

showsthe first attemptat
interlockingthesignalandswitchoperatingmechanism.
Thesignalswereoperatedbystirrupsand thesecould
onlybemoved to pull a signal to safetywhentheswitch
barstood in theright position.Completeinterlocking
wasnotobtainedbythis apparatus.Therewill notbe
time to describethe greatnumber o

f

machineswhich
havebeentriedforeffectinginterlocking o

f levers,but

it will suffice to saythatmost o
f

themhavebeendis.
cardedandtherearenowonlyabout a dozendesigns in

generaluse. Thetest-for a machine o
f

thiskind is the
comparativesimplicity,compactnessandstrength o

f

its
parts in a largemachine. It is an easymatter to design
lockingfortwolevers.

Modernlockingmachinesmaybe dividedinto two
classes: first, thosehavingleverlocking o

r locking
actuateddirectfromthelever;andsecond,thosehaving
latch or preliminarylocking. Figs. 8 and8a,illustrate
thebestleverlockingmachine. It is theoneoriginally
designedbyStevens & Sons in thefifties. Thismachine

is still extensivelyused,and the recentresignaling o
f

WaterlooTerminus,London,includesa levermachine
of thistype.

Figs, 7 and 9 illustratethetwoforemostmachines o
f

thelatchlockingtype,viz.,theJohnsonandtheSaxby

& Farmer. In thistype o
f machine, in casea lever is free

to bemoved,theintention o
f movingthemainleveras

expressedbygraspingthe handleandraisingthelatch
will movethepartsandeffectall locking o

f
otherlevers

necessaryto thesafemovemento
f

thelever in question.
Theinterlockingmachine is onlypart o

f

thenecessary
apparatusforworking a system o

f

switchesandsignals.
Therearethenecessaryoutdoorconnections,consisting o

f
rodsforswitchesandswitchlocks,andwiresforsignals.
Therearemanyingeniousdevices in connectionwith
theseparts,but I shallonlymentiona few. Fig. 6 illus
tratesa compoundcrankforautomaticallycompensating
thevaryinglength o

f
a switchrodcausedbyvariations

in temperature. It will be obviousthatanyreversing
gearwouldaccomplishthe desiredresult,forinstance,
theplainswayheam,fig.6a,but thathasthedisadvan
tage o

f alteringtherun o
f

connectionsto oneside.
Severalinterlockingmachineshavebeendevisedby

inventorsfor operatingswitchesandsignalsbysome
form o

f powersuchas electricity,hydraulicsor pneu
matics,or a combination o

f them,and I havemade
testswithseveralsuchmachines.Thefactis,however,
thatno form o

f power is necessary,becauseswitches
canbeworkedasfarfromthesignaltower a

s

theSafety
limit o

f sightwill permit in goodpracticebythepresent
comparativelysimplemeans. Power interlocking is

certainlyneither a
s

safenor a
s

economical in anyposi
tion a

s properlydesignedstraightmechanicalwork.
Theapplication o

f power to the working o
f

switches
and signals is by no meansnew; pneumaticandhy
draulicandelectricdevicesweretriedmanyyearsago.

It is amusing to thinkthatwhenswitcheswerefirst
usedthetworailswerenot connectedso as to throw
simultaneously.Thefiremandescendedfrom his en
gineandmovedoverfirstonerail and then the other.
Themanwhofirstconnectedthetworailstogetherwas
considereda

t

thetime to havemadean importantin
vention. Soonafterswitchesbegan to be workedfrom

a distance. A longbarfixed so a
s

to haveits actionob.

| structed b
y

the presence o
f

wheels o
n

the rails, and
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Fig.8a–Detailsof
StevensInterlock
|ngMachine
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OFig. 5–EarlyFormof t
SemaphoraSignal. '

|

Fig.4.—EarlyFormof
SwitchIndicator,
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Figs.6and6a–CrankCompensatorand- ReversingCompensator.

k

Fig. 3–EarlyFormof SwitchIndi- Cator,

£H

A B C . F.

#

Fig.2–EarlyFormof SwitchStand. Fig. 11—ConventionalDiagramof Station,ShowingDifferentOfficesof theSemaphoreSignal.
~.

as follows:First distant,A, seconddistant,B; rear
home,C; home,D; starting,E, advance,F; siding,G;
shifting, J.

;

wrongtrack, H
,

andcalling o
n

K
.

Weseldom.
findall theseclasses a

t anyonestation. Thediagram,
fig.11,showstherelativeposition o

f

all thesesignals.
In thecaseof fast suburbantraffic it is sometimes

foundadvisable to havetwodistantsignalsthe“first
distant,” in thecase o

f
a leveltraekbeingplacedabout

3,000ft.,andthe“seconddistant,”about1,500ft. fromthe
homesignal. Theadvantage o

f

this arrangementis a
s

follows: When a train passesthe first distant A at .

danger,theblocksection in advancenot having been
clearedbytheprevioustrain,theengineman,o

f course,
bringshistrainunderfull control. Beforehe reaches
theseconddistantB, thechancesare that thesignal
manhasreceiveda clearsignalfromthe next cabin in
advance,andhasplacedall his main line signals,in
cludingseconddistant B

,
a
t

“all clear.” This enables
theenginemanto resumefull speed a

t once,and thus
savetime in caseswherethehomeand advancesignals
areobscuredbycurves,fogs,etc. It will beverydesira
ble to havebothfirst andseconddistantswhenwerun.
trains a

t
9

0

milesanhour. - •
Theobject o

f

the rearhome C is to furnish a route
signal a

t

the properpoint. Homesignal D protects a

trainstandingat the platform.Startingsignal E is

usedas its nameindicates to start trains from the
platformand to coverthefoulingmadebythesiding.
Advancesignal F, placed a train length in advance o

f

the sidingswitch,enables a shiftingmovemert to be
madeundercoverof thehomeanddistantsignalswith
out enteringthe nextblocksection.Sidingsignal G

governsthe departure o
f

trainsfromthe siding,and
shifting signal H is usedfor movingtrainswestward,
thenormalmovementonthistrackbeingeastward.

The“callingon”arm K is sometimesused to callon a

trainslowlypastthehomesignal, a
s

far as thesignal
cabin, in caseswhere it is not consideredsafe to clear
thehomesignal. -

At somebusyyardstracksare regulariyusedfor
severalhours a day in thewrongdirection. It is usual

Fig.9-Saxby & FarmerInterFig.8–Stevens,Lever-locking
lockingMachine,InterlocklngMach.ne.

HISTORY AND DEVELOPMENTOF FIXED . SIGNALS.

Fig.7–JohnsonInterlocking
Machine.

knownas a detectorbar, was coupled to and worked
withtheswitch,thepurposebeing to preventthe re
versal o

f

theswitchduringthe passage o
f

a train. It

wassoonfoundthatowing to lost motionthe detector
barfixed in thiswaydidnotprevent a partial reversal

o
f

theswitch. Thisledup to theinvention o
f

thefacing
pointlockbyLivesandEdwards.Theinventionsimply
consisted o

f workingthe detectorbar in combination
with a lockingboltadapted to lockthe switchin either
position b

y
a separateanddistinctleverfromthatoper.

*-*

theymay b
e

dividedintotendifferentclasses,andthey
aregoverned in thisrespectbytheirposition a

s relating

atingtheswitch. It wasnotconsiderednecessaryto so

locktrailingswitches,andthe“facingpointlock”was
onlyapplied to facingswitchesoverwhichpassenger
trainswererun. Henceitsname.

Althoughsemaphoresignalsareall o
f

similarpattern
exceptthat distantsignalshavetheir endsnotched,
andlargeringsare sometimesfixed to sidingsignals,

to switches,stations,etc. Thesetenclassesare named

in thatcase to providewrongtrack signals,suchas J,

whichgovernthesemovements,and are suitablyinter
lockedwithotherswitchesandsignals. -

All signalstationsshouldbeequippedwiththree o
f

the
abovementionedclasses,viz.:distant,homeandadvance
signals,although in thiscountrymanyroadshavebeen
content to dispense to a greatextentwith distantand
advancesignals. Wheretrainsare required to run a

t

highspeeds it wouldappearplainthattheymustbeex- .

pected to overrunsomesignals a
t danger, it distant
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signalsare not provided,unlessa greatreductionin
speedis madein approachingeachstation.-
signalsshouldbegenerallyusedsoastoenableasignal.

#uproals
#98unk

:,;; f::/;J, -*:* ** s."*:** **.###
i#

%t|

Fig,12–EnglishBlock-Telegraphinstrument. •

mantobringatrain underthe protectionofhis home
signalwithoutgivingpermissionbysignalforthetrain
toproceedbeyondhisjurisdiction.

As statedbefore,thepracticeof positionbydayand
colorbynight forrailroadsignalingwasgenerallyac
ceptedmanyyearsago,andisconsideredthebestprac
ticeto-daybymostexperiencedofficers.But fromthe
outsetnexttonoimportancehas beenattachedin the
UnitedStatesto theadoptionof efficientsignallamps.
It isastrangefactthatourpresentlamps,althoughas
goodascanbeexpectedfor theirsmall cost,are little
betterin constructionthanastablelantern. TheEng
lish roadswentthroughthesameexperiencemorethan
20yearsago,andit isstrangethat althoughtheAmeri
canroadstookuptheotherdeviceswherethe English
roadsleft off, theyshouldmakesuch a retrograde
movementas regardsnight signals. It was not for
wantofanexample,for severalSaxby& Farmerlamps
werein useon thePennsylvaniaRailroadmorethan10
years. It is totheincreaseof theintensityof oursig
nallightsbythebettermentof ourlampsto whichwe
mustlookforthat distinguishingfeatureso desirable
in nightsignalsforfastrunning,andnot tothoseabor
tionsknownasilluminatedblades.

Therehasbeenadepartureof late yearsfrom good
practicein thematterof color for signalposts. This
mayappearonthesurfaceatrival matter,but it isnot
so. Safetyin the useof fixedsignalsfor fast run
ningdependstoagreatextentonthe easewith which
theycanbepickedout by the runnersof fast trains.
Everyoneknowsthata whitepostwithblackbasecan
beseenundernearlyallordinaryconditionsmuchbetter.
thanonepaintedblackoranycolor. It hasfor a long
time beenthe generalpracticeto paint signalposts
white. A goodmanyofourfriendshaveof late years
lostsightoftheobjectforpaintingthepostswhite,and
havehad their postspaintedblack,yellow,pink,or
accordingto their senseof beauty. Somefewroads
havealsoforsakenthered and white signalarm and
nowpaint theirsyellowandblack. Thereis nothing
gainedbythischange,andthesignal armscannotbe
seenasdistinctlyastheredones.

Speakingoffastrunningleadsto a considerationof
theblocksystemoftrafficworking. As far as I can
discovertheblocksystemwas first introducedon the
London& North-WesternRailwayabouttheyear1850.
Thewell-knownneedletelegraphofCook& Wheatstone
hadat thattimebeenin useonrailroadsforsomeyears,
andthatwastheinstrumentfirstusedforblocking.

Correctlyspeaking,thereis onlyoneblocksystem,
andthatis theconstantlyfixedandunvaryingspacein
tervalas comparedwith thetime limit system.The
linetobe blockedis dividedinto sectionsofsuitable
length,withpropersignalsplacedsoastogovernthe
Pntrancetoeachblocksection,Therearetwoprincipal

waysofworkingthesignals.In thewaymostin vogueM • *
Advancesignalmenareinattendance,oneateachblockstation.

The signalingmechanismbywhichonesignalmancom
mitinicatesto anotherthe necessaryinformationin re
specttothepassingof trainsis veryvaried,andit is
graduatedall the way fromcompleteenforcementof
harmonyin thesignalmovementsto the investment
ofcompleteoption in the signalmanas regardsthe
operationofhismachine.I regrettosaythat common
bellsandevenspeakingtelegraphsare in useatthe
presenttimein thiscountryfor blockcommunication,
althoughthiswascondemnedmorethan20yearsago.

Figs.12and13illustrateonetypeofthecommonformof
audibleandvisualblockinstrumentsusedin England.
In the constructionandoperationof this instrument
thereareseveralsafeguardsagainsterror,andI may
herepointouttheobvioussafetyin havingbothaudible
andvisualsignalsin this classof signaling.A signal
mancanalwaysascertainthestateofablocksectionby
glancingathisinstrument.

w

I wouldstronglyrecommendthis form of block in
strumentinconnectionwiththoselineswherecomplete
interlockingisforthepresentnotobtainable.Theyare
ingeneralusein Englandandhavegivenandaregiving
generalsatisfaction.For very congestedtrafficand
tunnelworkI wouldrecommendthe Sykesapparatus.
Thisisanoffshootofthebeforementionedclassofblock
instruments,andit goesa stepfurther,interlocking
withthesignalandswitchleversin sucha manneras
topreventasignalleverfrombeingunlockedfor more
thanonetrainata time. In short,bythisapparatus,a
signalmanis preventedfrom makinga mistakeand
allowingtwotrainsto occupya blocksectionat one
andthesametime.

-

TheSykesapparatushasbeenadoptedby the New

****

TelegraphInstrument--Tyer'sFig. 13–EnglishBlock
• • Patent,

York Central& HudsonRiverfor the wholeline from
NewYork to SuspensionBridgeandbytheNewYork,
NewHaven& HartfordfromNewYork to Providence,
andtheNewYork, Lake Erie&WesternRailroadhas
it fromJerseyCitytoTurners.

Theideaof workingblocksignalsautomaticallybythe
actionoftrainsoriginatedsoonafter the birthof the
blocksystem,andnumerousdevicesweretried,includ
ing track circuit,clockwork,etc. Great effortshave
beenmadetoperfectvariousconstructionsofautomatic
blocksignals.We have learnedone lessonfromall
theseexperiments,and that is theunreliabilityofany
automaticsignal that has partswhich areliableto
freeze.TheHallautomaticsignalis probablythemost
reliableautomaticsignalextant. All its movingparts
arecarefullyprotectedfrom frost andsnow. Strange
tosay,mostinventorshavemadetheirautomaticsignals
stand normallyat safety,in utterdefianceof thewell
knownrulethatall linesignalsshallstandnormallyat
danger.The Hall peopleown a patentfortheonly
meansyet inventedby which automaticsignalsare
madetostandnormallyat danger.Thisisaccomplished
byauxiliarywirecircuits.

.. • *

It hasbeenprovedbeyonddoubtthatblockworking
ismoreeconomicalthanthepresentmodeof working
onmostofourrailroads.Wehaveascertainedthatthe
costofworkingtheblockis morethanmadeup bythe
averagesavingin small rear collisionswhichlayan
engineupfora weekordestroyseveralcars,Automatic
blocksignalinghasitsown specialfieldon American
railroad. In factnooneparticularformof blockwork

ingis in myopinionsuitedtoall thevaryingconditions
underwhichrailroadsareoperated.

Byfar thesafestway to operatea singletrackrail
roadis bymeansoftheStaffsystem.Underthissystem
anenginemanis notallowedtoleaveapassingstation
untilhehasreceiveda staffwhichis plainlymarkedas
belongingtothatsection.For a longtimethissystem
wasnotapplicableto blockingfollowingtrains,butof
lateyearsMr.EdwardTyerandMessrs.Webb&Thomp
sonhavedevisedandsuccessfullyintroducedmachines
whichcontaina numberof staves.Completesafetyis
obtainedin thisway. Onlyonestaff at a timecanbe
takenoutof themachineatstationA. Thisstaffmust
eitherbeputbackor carriedbytraintostationB and
insertedin themachineat that stationbeforeanother
staffcanbe issuedat eitherstation. Thus only one
staff,and,therefore,onlyonetraincanhavepermission
tooccupyanyblocksectionat oneandthe sametime.
Meansare employedwherebythenecessarystavesare
depositedand receivedat stationswherea trainisnot
Scheduledtostop.

In applyingtheblocksystemto asingletrackroad
whereverylong passingsidingsare requiredfor the
accommodationoflongfreighttrainsthe extremeends
of thesesidingsareoftensofarapartasto makethe
governmentof trainsbysignalfrom an intermediate
pointaveryprecariousmatter.The onlygoodwayout
ofthisdifficulty,andI thinkthoseofficersof theErie
whoarepresentwill agreewithme,is tomakethe sid
ings longenoughto reachfromoneblockstationto
anothersoastohaveasignaltoweratbothends.
I wishtodraw yourattentiontoageneralmisunder

standingasregardsthedegreeofsafetyattainedbythe
mereerectionof asignalapparatusona railroad.The
opinionseemsto begeneralthat a signalisa kindof
fetishwhichwill staveoffaccidentsbyitspresence.Ex
perience,however,hastaughtus thatletasignalappa
ratusbeoftheverybestdesignandworkmanship,avery
greatdealdepends,afterall,uponthecarefulselection
anddisciplineofthesignalmen,orthemenwhokeepthe
signalsin repair. But eventhenwecannotexpectthe
mentoworkuniformlywithoutapropersetofrulesand
regulations.Our presentsignalrulesareverycrude,
andtheyshouldbemadetocoverallpossiblecontingen
ciesoftraffic.

In conclusion,I wishtopointoutthatrailroadsignal
ingisnota new art, as manypeoplesuppose.Onthe
contrary,it isatwin brotherof thelocomotive.It is

,

therefore,quiteimprobablethatany greatdeparture
will bemadefor a long timefromthebestpractice o

f

to-day.
TYER'SSTAFFMACHINE.

Eachpassingstation is providedwithtwo o
f

thema
chinesshown in the cut. For instance,station B has
twosuchmachines,oneforoperatingthelinefrom A to

B, andtheotherfrom B to C. The stavesof the two
machinesare not interchangeable.When station B

wishestoissue a staffto a trainboundfrom B to A hesig
nalsbybell to A, and if thepreviousstaffissued a

t

that
stationhasbeenproperlyhousedand locked in one o

f

themachines,A canreleasethe machineat B byhold
ingdownone o

f

theelectricplungers.
The unlocking o

f

the B machine is indicatedbyanin
dex. B thereuponturnsthe largeknobfromleft to

right. Thisknob is seen a
t

the top o
f

the case.One
staff is thusbroughtunderthe openingcoveredbythe
lid and it is takenout. This operationchangesthe
electriccircuitsbetween A and B, so as to preventthe

Fig. 14—Tyer'sTrainStaffApparatus.
release o

f
A by B untilone o
f

twooperationshastaken
place,viz.: (1

)

Thestaffthusreleased a
t

B is carried to

A
,

placed in the machinethereandthe knob turned
fromright to left. That actiontakesthe staff away
fromtheopening,and it cannot b

e

turnedbackagain
until releasedby B

.

This is effectedbyan automatic
pawl, (2

)
B canreleasea staff a
t

A b
y

reinsertingthebe.
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forementionedstaffwhichwasreleasedbyAandturning

theknob from right to left,thus relockingthatstaff.
The interchangeof stavesat speedis effectedbyplac
ingthestafftobecollectedin aleatherbagandemploy
ingsimilarmechanismto the wellknown mailpouch
apparatus.

Mr. Tyer'sticketmachineis constructedon the same
linesashisstaffmachine,theonlydifferencebeingthat
ticketsareusedinsteadofstaves. TheWebb& Thomp

son machineis workedonverymuchthe sameprinci
ple,thedifferencebeingin themechanicalarrangement
anddesign.

TYER'sBLOCKINSTRUMENT.
Thecuts,figs,12and13,illustratethe form of block

instrumentcommonlyusedinGreatBritain. Eachsta
tionisequippedwithtwosuchinstruments.Someroads
prefer theneedleindexandsometheminiaturesema
phore. I will describethe operationof thesemaphore
instrument,fig. 13. The small arm seenon the left
handsideof thepostis workedfromthedistantstation
and indicatesto the signalmanat all timeswhether
thereis permissionfora traintoentertheblocksection
whichit governs.This arm is placedat “Clear” or
“Blocked”bythe operationof suitableplungersat the
distantstation,seenonthefrontof theinstrumentcase.

Thesmallarmontherighthand side of the postis
simplyto fill theimportantofficeof repeatingthe posi

tionof theblockarmat the distantstation. By this

ELECTRIC CRANE, GRANT LOCOMOTIVE WORKS-CHICAGO,

meansthesignalmancanalwaystellif theblockinstru
mentat thedistantstationdoesnot standin accord

ancewiththepositionof his operatingplungers. The
audiblesignalsare given by the useof thesesame
plungers,andthesignalarmscannotbechangedwith
out soundingthe bell. The bellusedis ofa specially

constructedsingle-tappattern,andI havenoticedthat
the signalsobtainedbythis meansare moredistinct
thanthosegivenbythecommonvibratingbell.

Electric Cranes in the Crant LocomotiveWorks,

Theelectriccranesin theshopsof theGrantLocomo
tiveWorksaregoodexamplesof first-classmodernshop
machinery,andacredit to the builders,theIndustrial
IronWorks,BayCity,Michigan.The IndustrialWorks
builtfour cranesfor the GrantWorks,oneof 40tons
capacityfor the erectingshop,oneof20tonscapacity

for theboilershop,oneof 12tons for thefoundry,and
oneof 10tonsfor themachineshop.

Theillustrationshownwas takenfromaphotograph

of the 10-toncranein the erectingshop, The crane
hasa travel of 400ft. in lengthand its rangeofspeed

is between125ft. a minuteas a minimum,and250ft.
maximum.The trolley traversingspeedis 100ft, a
minuteunderload. Thehoistingspeedis5ft,aminute
forloadsapproximatingthe capacityof themachine,

and18ft, a minutefor comparativelylightloads. This
cranerunsabovethepits in the erectingshopanddoes
theheavylifting for the erectingcrews. It alsoruns
beyondthepits,overthatpartof theshopin whichthe
wheellathesarelocatedanddoesthe lifting for these,

Thecranein the boiler shop is like the one in the
erectingshop,but its capacityis 20tons. It travelsthe

wholelengthof the shopand has the samespeedsas

givenfor theerecting-shopcrane. The onein thema
chineshophas a travel of 350ft., aspeedof 200ft, a
minute,andthetrolleyhas a speedof 100 ft

.
a minute

crosstravelwithfull load. Thehoistingspeed is 7 ft, a

minutewith full load and 2
1

ft
.

a minutewith light
loads.

CrossTies for RailroadBridges.”

In “Cooper'sSpecifications o
f 1890,"pages 2 and 3
,

we
findthefollowing:“The distancebetweencrosstieson
bridgesshallnotexceedsix inches,”and“the maximum
strain alloweduponthe extremefibres o

f

the best
yellowpine orwhite oak floortimberswill be800lbs.
persquareinch;theweight o

f
a singleenginewheelbeing

assumed a
s

distributedoverthreetiesspaced"asabove.
Theweights o

f enginewheelsgiven in the samespecifi
cationsare20,000lbs.onthe Lehigh heavyengineand
25,000lbs,ontheeight-wheelengine.The writer is in
formedthat the C

.
C

.
C

.
& St. L. Ry,haveseveralnew

10-wheelengineswhichhaveactually39,000lbs.oneach
pair o

f driving wheelsspacedaboutsix feetapart, o
r

19,500lbs, everysix feetoneachwheel. The Lehigh
heavygrade o

f Cooperhasits20,000lbs.spaced4 ft. 6 in.,
and the eight-wheelenginereferredto abovehasits
25,000lbs,spacedsevenfeetapart,

The following table is computedfrom the engine
wheellead o

f 25,000lbs.distributedoverthreeties,that

is
:

8,333lbs.pertie. To this is added 2
5 percent,forthe

£" o
f impact,makingtheload about10,416lbs.per

le.
Thespacing o

f

the track stringers is made 6 ft. 6 in.
7 ft. 0 in., 8 ft. 0 in., and 9 ft. 0 in. and the fibrestrains

for 8 in. x 6 in., 8 in. x 8 in., 8 in. x 1
0 in., 1
0

in. x 1
0 in.,

-

Built byTHE INDUSTRIALWORKs,Bay City, Mich.

and 1
0

in. x 1
2

in ties,deducedfromaboveloads,are
shownin thetable:

Sizeoftie. Calculatedfibrestrain.

StringersStringersStringersStringers

** 6 in. 7 ft. 0 in, 8 ft. "in-"
ft. 0 in.Width. Depth.

. ..
.

t.

8 in. x 8 in 1098 1
. 2208 -

8 in, X 10in. 702 937 1407 1875
10in. x 10in. - 750 1125 1500
10in. x 12in. - - | 780 1040

For calculatingthebendingmomentforaboveresults

a leverarmwasusedequal to thedistancefrom centre
of rail tocentre o

f

nearesttrackstringers.
Thepresentpracticeon manyrailroads is to use 8 in.

x 8 in ties with 6 ft. 6 in spacing o
f

trackstringers.
This gives a fibrestrain o

f 1,098lbs.persquareinch,
which is notexcessivein considerationof the fact that
wehaveadded 2

5 percent. to theactualloads. It is not
stated in “Cooper'sSpecifications”whetherthe800lbs.
fibrestrainallowedbyhim is madethat amount to in
cludeimpact,or whetherweare to add to theloading,
as is doneabove. It appearsto thewriterthat 800lbs.
fibre strain is very small unless the allowancefor
impact is included, a

s

hehasused1,000lbs,and ashigh
as1,200lbs.persquareinchonbestwhiteoak.

Thequestion o
f

theactualdistribution o
f

the engine
loadsovertheties is a veryinterestingone,but it seems
notcapable o

f

accuratesolution. Thedetermination o
f

therigidityandthedeflection o
f

therail connectingthe
ties is a problem o

f

thegreatestdifficultywhenwe con
sider thatthesaid rail is a continuousgirder andthe
ties are its supports,none o

f

the latterbeingon the
samelevelunderthe movingload. It is claimedthat
thespacing o

f

thestringersfurtherapartthan 6 ft. 6 in.

* From a paperbyJamesRitchie,memberCivil Engineers’
Club o

f Cleveland,readDec.13,1892;printed in theJournal o
f

theAssociationo
f EngineeringSocieties,February,1893.

is anadvantage, a
s bytheprobablegreaterdeflection o
f

thetie in this casewe shall distributeour wheelload
moreuniformlyandrelievethetrack stringer o

f
a por

tion o
f

theeffect o
f impact. For a spacing o
f

7 ft. 0 in.
weshouldusenot lessthan 8 in. x 1

0 in., for 8 ft
.

0 in.
notless than 1

0

in. x 1
0 in.,and for 9 ft. 0 in, not less

than10in. x 12in ties.
Byusing 1

0

in. x 1
0 in, ties, 8 in. x 8 in,guardtimbers

and 8
0

lb. steelrail wehave a floorweighing385lbs.per
linealfoot o

f track, o
r

about 1
5

lbs.lessthantheusually
assumeddeadloadoffloor. Thewriterdoesnot know

o
f

a
n

instance in which a bridgetiehasfailedbybreak
ingundertheload,anddoesnotthink there is danger

in thatdirectiononaccount o
f

the margin in the so
calledfactor o

f safety.
Thespacing o

f
6 in requiredbyCoopershouldnot b

e

increased,butrathershould b
e

decreasedto 4 in. Many

o
f

the closelyspacedfloorshavesavedwrecksbypre
venting,withthehelp o

f

thetimberguards,the bunch
ing o

f

the ties. The writer woulduse 8 in. x 8 in.
guardtimbersnotchedoneinch a

t

eachtie,and bolted

to everyothertie,anddoesnotconsideranyadditional
interiorguards o

f advantage,unlessthey are suffi
cientlyfarawayfromtherail to permitthe wheels to

runbetweentherailandtheguards.

It is suggestedthat experiments b
e

made to deter
minetheactual deflection,coefficient o

f elasticityand
fromthem,deducethe actual fibrestrain in various
sizes o

f bridgeties,andthewriter intends to do so a
t

Somefuturetime.
DISCUSSION.

RoBERTGILLHAM, o
f

the Engineers'Club o
f

Kansas
City : I haveformanyyearsbeenimpressedwith the
viewthatcross-tieson bridges,viaductsand elevated
railroadscould b

e dispensedwith and the structures

-

|LL.

made to servetheirpurposebetterwithout themthan
withthem. Cross-tiescannotbeconsideredanelement

o
f strength in anystructureand mustbe treated a
s

a

deadload,for whichprovisionmustbe made in deter
miningthestrength o

f

thestructure. If tiescanbedis
pensedwiththestructurescan beproportionatelyless
ened in weight,depending in somerespectsuponthe
detailsadopted in designingthe structure, in orderto
meetthe conditionbroughtaboutby their abandon
ment. It is truethatmemberscouldbesubstitutedand
detailsadoptedthatwouldresult in a markedincrease

in metal in thestructure,butgood£". and good
details will not result in an increase,but rather

in a decrease in weight o
f

structural parts as
comparedwith those havingcross-ties. here are
structures,however,wherethis would not apply.
Independent o

f

the question o
f

decrease in weight,
which,after all, may not be as important to someen
gineersas to others, a betterandmoremoderndesign is

securedbytheelimination o
f

theties.
In the caseof elevatedrailroadseveryargument

seemsto be in favor of theomissionof ties. In con
sideringthequestion in designingtheelevatedrailroad
for Kansas City, Mo., it was the opinion o

f

the
EdgemoorBridgeCompanyand the writer,that if a

designcouldbesecuredthat wouldembraceall the re
quirements o

f strength,andmeetall the conditionsof
erectionanduse,whichat thesametimewouldnotre
quiretheuse o

f

theordinarywoodcross-tie, it wouldre
sult in securinga highertypeof modernelevatedrail
roadconstruction.Noonecanquestiontheseriousob
jectionsofferedagainsttheNewYork type o

f

elevated
railroads,wherecross-tiesareused. Thesetiesarethe
principalcause o

f darkeningthestreetsthroughwhich
theroadsarebuilt.

Having in mindthe objectionablefeatures o
f

roads
havingcross-ties,thewritermadeaneffort, in building
theKansasCity ElevatedRailway, to eliminatethem,
resulting in thedesigninganderection o

f
a veryaccept

ablestructurewithout cross-ties. The details have,
afterfiveyears o

f

actualuse,provensatisfactory.The
train load consists o

f

an engine o
f 30,000lbs,andtwo

coaches o
f 24,000lbs.,each,loaded. No objectionhas

beenofferedagainstthestructureby propertyowners

o
n

account o
f

theexclusion o
f light, The noisedue to
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