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TheStandardCodeontheChicago& NorthWestern.

TheStandardCodeof trainruleshasbeenadoptedby
the Chicago& NorthWestern,andthenewruleswent
into effectApril 6. We notetheprincipalfeaturesin
whichthecodevariesfromtheStandard,as issuedby
theAmericanRailwayAssociation.

The“GeneralRules”havefourparagraphsnotfound
in thestandard; oneof theserefersto employmentof
minors,andoneto assignmentof wages.In thedefini
tionsthatfora fixedsignalis omitted.Watchesareex
aminedquarterly,andarealsoinspectedweekly,thein
spectormakingan entryon thebackof theemployee's
cardeachweek. A newcardis issuedeachquarter.

Rule 3b reads“Conductors,enginemen,yardmasters
andyard-foremenwhohavenotaccesstoastandardclock
will obtaincorrecttimefromthetrain-despatcherdaily,
beforecommencingtheirwork.” Rule 5a reads“Full
facedtypewill beusedat theendsof double-track,at
junctionsandat terminalstations,wherethedifference
in timeof trainsis 30minutesor less.” Rule6 hasa
numberof signs,nearlyall differentfromthoseof the
standard. Rule 7 cautionstrainmento be carefulto
avoidtakinga wrongsignalwhentwo or moretrains
are passingeachotherin a yard.

In rule10greenmeans“proceed”;greenandred,pro
ceedwithcaution.A greenandredflagisusedtoplace
at thesideof the trackwheretrainsmustrun under
control. Rule 11 providesfor red fusees,but not for
any othercolor. Rule 14d reads“West or north”;
e,“eastorsouth.”Thewhistlesignalforhighwaysapplies
to overheadaswellas gradecrossings.

Rule 16areads“Onecontinuouswhistlewhenbrakes
stick or wheelsslide.” Rule 16 doesnot provideany
signalforstartinga train,norforbacking.Rule20pro
videsfor greensignalsin theusualmanner,althoughin
Rules8 and10greenmeansproceed.

Rule 31brequiresextratrainsto soundthestation
approachwhistlewhenapproachingcurves.Watchmen
at publiccrossingsusegreensignals.Rule81areads:
“At meetingpoints,extratrains,as regardseachother,
are superiorin thedirectionin whichregulartrainsare
superior.”Rule83hasaddedthissentence:“This in
formationwill befurnishedtheenginemanby thecon
ductorupona regularblankprovidedfor thatpurpose.”
Rule 86reads“An inferiortrainmustclearthetimeof
a superiortrain in thesamedirectionat leasttenmin
utes”;andthisclauseis omittedfromrule89. Rule88
providesa clearanceof fiveminutes.In this,and the
othermeetingrules,an inferiortrainis forbiddento run
past theswitchandbackin exceptwhenauthorizedby
train orderto doso. -

Rule 88agivesthe yard-limitrule; the limit board
doesnotprotectagainstregulartrains. Rule90areads
“Whentrainsmeetbyspecialorderor time-tableregula
tions,conductorsandenginemenmustinformeachother
what train theyare. This mustbedoneby wordof
mouth.” In rule91 theintervalis tenminutes.Rule
9.)a forbidstherunningof freightsor emptyenginesas
a followingsectionof a passengertrain. Rule97 has
four supplementaryparagraphs. Rule 98a limitsthe
speedof passengertrainsoverinterlockingswitchesto
25 milesanhour,andof freightsto15.

Rule98breads,in part,“No freighttrainmustpass
anopentelegraphofficenotcontrolledby telegraphblock
system,exceptas providedby divisiontime-tables,
whetheror nottrainordersignalbedisplayed,untilthe
conductorandenginemanhavereceivedordersfromthe
train despatcheror a releaseor clearance,as thecase
mayrequire,fromtheoperator.
menof passengertrainswill observethesameruleat"
suchtelegraphofficesasareregularstopsfor theirtrain.
Extratrainswill observethesameruleasfreighttrains,
butextrapassengertrainsarenotrequiredtomakestops
solelyfor thispurpose.Theywill begovernedin thisre
spectthesameas regularpassengertrains. This does
notrelieveoperatorsfrompromptlydisplayingredsignals
whenevertheyhaveorders,or makingothernecessary
effortsto stoptrains.”

All freightandextratrainsmustapproachandpass
all stations,sidetracksandwatertanks,undercontrol;
gettingthespeedundercontrolmustbebegunonemile
fromsuchpoints.

Rule99andthreesupplementaryrulesfill nearlytwo
pages.This rulerequirestheuseof fuseesat nightin
all cases.Thefirstlineof thisrulebegins“In caseof
stoppagebetweenstations.”

Rule102arequiresa flagmanat all crossingswhen
switchingis beingdone;and102bforbidsthemovement
of carsin front of passengerstationsor overhighway
crossings,detachedfromthe engine.- Cars containing
passengersmustnotbemovedunlesscoupledto an en
gine,andair-brakesin use.

Rule104areads“Wherea distantsignalis installed
for theprotectionof a switch,andthesignalcannotbe
seenfrom theswitch,thesignalmustfirst be set at
danger,andthensufficienttime,notlessthanoneminute,
allowedfor train to passfromthesignalwithinsight
of theswitchbeforea trainorengineshallleavetheside
track. Extra precautionsmustbe takenin stormyor
foggyweather.

Rule104brequiresan engineman,havingbackedinto
a siding,to seethattheswitchis setstraight.

Rule105regulatestheapproachof trainstopassenger
stationswheretwo trainsapproachat thesametime;
rule106regulatesthecarryingof passengerson freight
trains. Thefinalruleof thischapter,requiringthat,in
caseof doubt,no risk shallbetaken,is 114;andthis
rule (withoutthenumber)is printedat theheadofeach
of thechaptersfor differentclassesof employees,in the
backpartof thebook.

Rule206requiresconductors'namesto bewrittenin
orders,andtrainnumbersof regulartrainsarewritten
in wordsandfigures.Time,in thebodyof theorder,
mustbewrittenin wordsandfigures;thefiguresmust
not besurroundedby brackets,circlesor othercharac
ters. Thereis no provisionfor theuseof “19”orders.

Rule 208arequiresmeetingordersto besentto the
operatorat themeetingpoint,if practicable.All train
ordersmusthavethesuffix“12”;toberespondedto by
“13.” If an operatoris requiredto makeadditional
copiesof anorderhemustrepeatthosecopies,thesame
as theoriginalorder.

Rule210providesthatan operatormustgivetheX
responsethe first thingafter receivingan order,and
thenrepeat it

.

There is noprovisionfor theuse o
f

the
term“complete”;O. K. takestheplace o

f

this. Theen
ginemanmustreadhiscopyaloud to theconductorbefore
proceeding.An operator a

t
a meetingpoint,receivingan

order, a
s required in rule208a,mustdelivertwocopies

of it to theconductorfirst arriving,andtheconductor
mustsignfor them.Train ordersignalsstandnormally

in theall-clearposition,exceptwhenused to keeptrains

a requireddistanceapart. A trainmustnotleavea ter
minalwithout a clearance,releaseor trainorder.

In theblankfor“31”orders,provisionis madefor in
serting,as thefirst line in theorder,thetimewhenthe
lastprecedingtrainleft.

Followingthepageonwhichform31 is shown,arefive
otherforms; a cross-overpermit,a cautioncard, a clear
ance, a releasefromthetrainordersignal,and a release
fromthetrain orderandblocksignal. A noteon the
lastmentionedsaysthatwhen a blocksignal is in the
diagonalposition it onlyindicatesthattheblock is clear
to thefirst switchreachedat thenextblockstation.

The telegraphblocksignalrulesbeginwithNo. 300,
as in theStandardCode,but thedifferentsubjectsare
notput in theorder in whichtheyappear in thestandard,
sothatthere is littleornocorrespondencein thenumbers
of therules.Theprocedureforblockingtrains is in prin
cipleaboutthesameas in theStandardCode(rules317
and318),butthephraseologyandtheabbreviationsare
different.Amongthedefinitionsis one o

f

the“positive
block”andone o

f

the“permissiveblock.”The definition
of thedistantsignaltellswhatthesignaldoes. The
rulesforautomaticblocksignalssaythat a trainstopped
by a blocksignalmayproceedafterwaitingoneminute,
runningcautiously to thenextclearsignal.

Underthehead o
f interlockingtherearedefinitionsof

the“highsignal.”meaningone20ft. or moreabovethe
track,and o

f
a “mast.” A dwarfsignal is a lowhomesig

nal. Theindicationfor a divergingmovementto a side
track is given by a dwarf signal either a

t

the
foot o

f

the high home signal o
r

(if the high
signal is at theleft o

f

thetrack) opposite to it. The
lightonthedwarfsignalcorrespondingto thestopindi
cation is coveredwith a shield.

Followingtherulesfor interlockingsignalsareabout
50pagescontainingrulesfor thedifferentclasses o

f

em
ployees.The first chapter is for the telegraphdepart
ment,therulesbeginningwithNo.700;thencomethose

Conductorsandengine-.

for agents,for thepassengerservice,for thefreightser
vice,for enginemenand firemen;miscellaneous;air
brakes;thetrackdepartmentandthebridgedepartment.
Amongtherulesfor passengertrainmenis onerequiring
them,afterdeparturefrom a station, to seewhether o

r

notthereareanypassengersclinging to thehandrail o
f

thevestibule.In themiscellaneousrules it is forbidden

to allowoutsiders to ridecars o
r

assist in switching.
No person,either in dischargeo

f duty o
r otherwise,shall

ride o
n

thepilot o
f

a locomotive. In theair-brakerules
there is onerequiringbrakes to b

e

tested(“thetwo-mile
test”) o

n approachinga terminal,a meetingpoint, a rail
roadcrossing o

r
a heavydescendinggrade.Theconduc

tor'svalvemay b
e

used to applythebrakes o
n passenger

trains,but it mustnot b
e

usedexcept in cases o
f

emer
gency.

AutomaticBlockSignals o
n

thePhiladelphiaandNew
York Divisions o

f

the PennsylvaniaRailroad.

WITHANINSET.
ThePennsylvaniaRailroadCompanynowhasits road

equippedwithautomatictrack-circuitblocksignalsprac
tically a

ll

thewayfromJerseyCity, N
. J., to Paoli,Pa.,

about104miles,andtheline is four-trackforsubstantial

ly thewhole o
f

thisdistance,thusmakingwhat is prob
ablythemostelaboraterailroadplant,for so long a dis
tance, in theworld;fortheblocksectionsareall lessthan
onemilelong,and, in addition to theblocksignaling,the
stationsandyardsarenearlyall equippedwithcomplete
interlocking.Switcheswhicharenotconnectedwith a

cabin,andinterlocked,areequippedwithelectricalcon
nections, so a

s
to short-circuitthecurrent o
f

thetrack
batterywhenevertheswitch is notsetstraightfor the
mainline,thussetting a

t “stop”thesignalscontrolling
theentrance to theblocksection in whichtheswitch

is located.Thesignals(semaphores)standnormally in

theclearposition,that beingthestandardpracticeof
the PennsylvaniaRailroad. Each signalgoes to the
horizontalpositionimmediatelyafter the locomotive
passes it

.

All o
f

theblocksignalsaretheWestinghouse
electro-pneumatic. -

Eighty-sevenmiles o
f

thelineherereferred to consists

o
f

themainline o
f

theNewYork Division,some o
f

which
hasbeenautomaticallysignaledfor abouttenyears. It

is nowthussignaledthroughout.Thelinehasfourtracks
except a

t

theSchuylkillRiverand a shortdistancewest
thereof: a

t

NewBrunswick,aboutonemile,andat New
ark for a shortdistance.ThroughNewBrunswickand
throughNewarkthelinewill soon b

e

rebuilt a
t higher

levelsandwithfourtracks.
PhiladelphiaDivision.—Theremaindero

f

the104miles

is fromPhiladelphiawestward to Paoli, 1
7 miles, o
n

the
PhiladelphiaDivision.The blocksignaling o

n

thispor
tion o
f

theline is one o
f

themostrecentinstallations

o
f electro-pneumaticsignalingthathasbeenmade,and

it is this thatweshallheredescribe.This planthas a

number o
f

featureswhichwereintroducedherefor the
firsttime.

-

Theline is four-trackthroughout,andthesignalsare

o
n

steelbracketposts a
t

theside o
f

theroad. Thepower

is compressedair, a
s

ontheNewYork Division,butthe
electriccurrent is suppliedby a storagebattery a

t

each
post,thebatteriesbeingchargedfrom a dynamosituated

a
t Radnor, 1
3

milesfromPhiladelphia.At thispoint
there is a powerhousewhichcontainstheair-compressors
andthedynamos.Thestoragebatteriessupplycurrent
for thetrackcircuits a

s

well a
s

for thesignalinstru
ments.

The drawing o
n

theinset,Fig. 1
,

showsthegeneral
arrangemento

f

thetracksandsignals.Beginning a
t

the
lowerrighthandcorner o

f Fig. 1 (seeletter P a
t rightof

sheet)theterminalstation is Broadstreet,Philadelphia.
Fromthispointwestward to Poweltonavenuenumerous
changes in the line will soon b

e made, in con
nection with the new junction station which is

to b
e

built near32nd and Market streets.The
dottedlines,nearmile-post2

,

representtheNewYork
Divisiontracks,whichrunbeneaththewestboundmain
track a

t

thispoint. In statingthedistancefromJersey
City to Paoliwehaveomittedthatportion o

f

the line
fromBroadstreet to thispoint. At 52ndstreet(Schuyl
kill DivisionJunction,mile-post 4

)

extensivechangesare
alsobeingmade.The westboundmainpassengertrack.
beginningnearthearrowshown in thedrawing, is to

b
e

elevatedabovethefreighttracksandrun aroundthe
northside o

f

thefreightyard,rejoiningthepresentline

a
t

O B tower. Afterthechangeis made,theeastbound
SchuylkillValleytrack,whichrunsinto theeastbound
maintrack,will becarriedbeneathall o

f

theeast-and
westtracks.

Bracketpostsareadoptedfor this line, in place o
f

bridges,becausethestationsare so neartogether,andfor
thepurpose o

f locatingthesignals, in everycase, so that
theywill b

e
in themostsuitablepositionfor starting

signals a
t

thestations. It will b
e

observedthat, a
t any

station, a trainheaded in eitherdirectionhas a signal
notfar in front o

f it; and, o
f course,withthisarrange

ment, a trainstanding a
t

a station is always a consider
abledistance in advance o

f

thehomesignalwhichpro
tects it a

t

therear. In thusprovidingfor stationstops

it was impossible,withoutmakingthe blocksections
shorterthanwasrequired, to haveeastboundandwest
boundsignalsalways a

t

thesamepoint, so that if bridges
were to b

e

usedeachbridgewould, a
s

a rule,carryonly
twosignals,a needlesslyexpensivearrangement..

The blocksectionsareall veryshort. Thoseon the
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westboundtrack,beginningat O B tower,areof thefollowinglengthin feet(readdown):2,195 1,946 2,1822,330 3,983 2,7922,377 2,773 2,7322,562 2,920 2,6412,561 3,378 2,7682,672 3,387 2,816 -

2,691 3,371 2,8013,021 3,307 2,7823,109 2,702
2,106 2,376

Thoseon theeastboundtrack,
I’aoli,areas follows:

beginning

2,520 2,432 3,1913,100 2,744 3,1863,677 2,779 3,040
3.677 2,780 3,2873,208 2,643 3,3313,230 2,813 3,367
3.640 2,814 2,7182,442 2,820 2,1642,420 2,736

Thelongestsectionis thatonthewestboundtracknearmile-post10 (3,983ft.) At thispointthegrade,westbound,is descending,whereasin generalthewestboundgradeis ascendingall thewayfromPoweltonavenueto
Paoli.

Thebracketpostwithits foundation,andtheironbox
at thebase,for thebatteryandrelays,is shownin Fig.
2. The appearanceof thispostis shownin thephoto

ga-g
- |

#-----39-------4------>9:-----*|
i g:

-

|--

s

"A"

|

- - **WaProcar
2.—Bracket-PostSignal—PennsylvaniaRailroad,

PhiladelphiaDivision.

Fig.

graphs,Figs,3 and4. Thefoundationis concrete,iron
bolts1% in. in diameterrunningdownthroughfromthe
footof theposttothebottomof thefoundation.A box,
madeof wood,is fixedat thesideof eachfoundation,and
thereis imbeddedin theconcretea suitablepieceof wood,
at eachside,to whichtheboxis fastened.Thefounda
tionis 4 ft. x 4 ft. 6 in. at thetop,5 ft. x 5 ft. 6 in.
at thebottom,and5 ft. deep.An ironplate,heldby
thefourbolts,is fixedat thebottom.The air-pipeand
theelectricwiresare carriedto thesignalinstrumentthroughterracottatubes,asshown.

The mainair-pipeis laid in thegroundbetweenthe
twoinnertracks.Thefeedwirefor thebatteries(cop
per,No.6,) withweather-proofinsulation,is carriedonpoles.

The power-houseat Radnoris of brick,25ft. 6 in. x
73ft.10%in.,andtheinterioris linedwithwhiteenam
eledbricktoa heightof about12ft. Thepoweris fur
nishedby two 125h.p.boilersof the locomotivetype.

--- - -

The twoair compressorsare Ingersoll-SergeantDuplex
steamdriven,classH, withcompoundair cylindersand
inter-coolerin base.Thecylinderdimensionsare,steam
12in diam.,12in stroke;lowairpressure,18in diam.;
highair pressure,12 in. diam.; bothair cylindershave
12in. stroke.

Theelectriccurrentis suppliedbytwo500voltWest
inghouseshuntwoundD.C. generators,5% K.W. These
aredrivenby 1212h.p.Westinghouse“Junior" engines,
directlyconnected.

basedon the theorythatthemoreelasticthemethod
of operation,the betterthe results. The passenger
tracksareshownin heavylinesonthediagram,and th

e

freighttracksbylightlines. By usingtheoutsidetracks
for passengertraffic,withsubways a

t

all importantsta.tions,all necessityfor crossingthetracks b
y

passengers

is avoided,making it possiblefor two o
r

moretrains

to passthrougha stationwithoutdanger to thepassen
gers o

f
a train a
t

thestationunloadingandloading.Be.
tweenNewarkand JerseyCity the two southtracks

Fig. 3.—SignalNumberNineteen.
Thechiefduty o

f

thispowerhouse is to pumpwater
for thetracktankssituatedat thispoint;andtheportion

o
f

theservicerequiredforsupplyingthesignalswithair
andelectriccurrent is analmostinappreciablepercentage

o
f

thetotal. Thecompressorsrun“turnabout" a
s

cir
cumstancesmayrequire,andtheyareautomatic,i.e.,they
varythespeedautomaticallya

s

thedemandfor air in
creasesor diminishes.The storagebatteriescan be
chargedin 10hours,sufficientlyto provideall neededcur
rentfor 24 hours.

Thestoragebattery a
t

eachpostconsists o
f

twocells.
One o

f

thesealonefurnishesmorethanenoughcurrent
for 24hours.

Fig. 5 showsoneside o
f

theironcase a
t

thebase o
f

thesignalpost,thehalfcontainingtherelays,connections,
andswitches.The partitionbetweenthishalf andthe
otherappears a

s

theback o
f

theenclosureshown in thisfigure.The otherside,containingthebattery, is shown

in Fig. 6
. -

-
The interlocking(mechanical)for the switchesand

signals a
t

theprincipalstations o
n

this section o
f

the
roadhadbeeninstalledlongbeforetheautomaticsignals
wereputup. Thesignals a

t

theseinterlockingsareonbridgesspanningthetracks,andeachsignalstandsimmediatelyoverthetrackwhich it governs, a
s

is indicatedin

thedrawing.Thesesignalshavebeenmade“semi-auto
matic” b

y

attachinga pneumaticair cylinder to each
mainlinehigh-speedsemaphoreandintroducinga trackcir
cuitwiththeusualrelay;thecontrollingwiresrun to cir
cuitbreakers o

n

thedifferentswitchandsignallevers in the
cabin. Thelevermanis thusenabledto “clear"thesig
nal,whenthetrack is clear,andthetrain in passingputs

it to “danger.” •
.

NewYork Division.—Fig.7 showstwotypicalsections

o
f

thesignaling o
n

theNewYork Division. In general
featuresthesignaling o

f

thisandthePhiladelphiaDi
visions is alike. Eachblocksection is worked b

y
a single

trackcircuit,usually3,000ft. to 4,000 ft
. long,with

a homeand a distantsignal a
t

theentrance o
f

eachsection,thedistantbeingfor thesectionbeyond.
As thedrawingwhichshowsthewhole o

f

the90miles

o
f

theNewYork Division is toolarge a sheetfor repro
ductionhere,evenwerethescalemadeverysmall,we
havetakenfor illustrationtwotypicalsections:one o

f

theoldest,fromnearPhiladelphiato HolmesburgJunction,ninemiles,andthenewestsection,fromMonmouth
Junctioneastward to Stelton,12miles. Fig. 8 gives a

typicalview o
n

the New York Division. The bridge
shown is No. 436,east o

f Bristol,and theobserveris

lookingeast.
The NewYork Division,as beforestated, is a four

trackline,except a
t Newark,New BrunswickandtheSchuylkillRiver.Therearenogradecrossingsoverotherrailroads,those formerlyexisting a

t

Elizabethand
North PennJunctionhavingbeenchanged to undergradecrossings. The principalterminalstation is at
JerseyCity. The importantjunctionsare a

t Meadows,
Newark,Rahway,MonmouthJunction,Trenton,Morrisville,FrankfordJunctionandGermantownJunction.
Thejunction a

t

Morrisville is arranged to avoidcrossing
thepassengertracks a

t gradebybringing in theTrentoncut-off,acrossandabovethepassengertracksandthen
down to a gradeconnectionwiththefreighttracks.

Twoof thefour tracksareusedfor passengertraffic
andtwofor freight. This rule is notan arbitraryone.
andpassengertrainsaremovedon freighttracksand
viceversawhenevernecessaryto facilitatethe traffic,

are usedfor passengerserviceandthe two northforfreight,therebeingnostationsbetweenthesetwocities,
andfor the reasonthat the largefreightyard a

t

the
Meadowsis on thenorthsideof thetracks. Thepas
sengertracksare laidwith100lb. rails andstoneballast; thefreighttracksmostlywith85lb. rails.

Forming a
s

it doesone o
f

the two passengerlines
betweenthecitiesof New York and Philadelphia,the
traffic is veryheavy,therebeing81 throughpassenger
trains,with a largesuburbanand freight movement.
WhenthefourtracksthroughNewarkandNewBruns
wick are finished,with the eliminationof the grade
crossings in thesecities, it will beno longernecessary

to restrictthespeedat any point. It will then b
e

a

matter o
f

nogreatdifficulty to runtrainsregularlyfromPhiladelphiato JerseyCity in 90minutes;andwith a
n

all-rail connectionto Manhattan,beneaththe HudsonRiver, it will bepossible to substitute“New York”for“JerseyCity” in thisstatement.
Thesignaling o

f
this line hasbeenworkedoutvery

Fig. 4.—SignalNumberSixteen.
carefully.The interlockingsystemcomprises36 plants
of theSaxby & Farmerimprovedmechanicalor manual
type and four Westinghouseelectro-pneumaticpower
plants,with a number o

f

otherpowerplants undercon
struction.In the36manualplantsthereare803levers:
and in the four powerplants there are 131; atotalof 934. Theseleversoperate553 switches.515facing-pointlocksand471signals.Three of thepower
plantsare a

t

theJerseyCity Terminal. This terminal

is a modelone. Thereare12stationtrackscovered b
y

a singlespantrainshed250ft. wideand 770ft. long;
separateplatformsfor baggage,with elevatorsdropping

to thestreetlevel,convenientwaitingrooms, a restaurant
and a largeofficebuilding.The signals are uniformly
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locatedto therightof thecurrentof trafficandeither
nextto or exactlyoverthe trackstheygovern.Two
hundredandfiftyscheduletrainsa dayarehandledwith
greatregularity. -

Asbeforestatedthesignalsareoperatedonthenormal
safetymethod.The compressedair for movingthesig
nalsis suppliedfroma 2-in. mainpipeextendingthe
entirelengthof theline,a remarkableexampleof long
distanceair transmission.

Theair compressorsarelocatedat variouswaterand
coalstationsas follows:

MilesfromContinuousLocation. JerseyCity. I'se, Iteserve.
J. C.Elec.Light"gStation. . ... . 0 - 1
WaldoAve.Roundhouse... . . .. . 1 2 --
MeadowsCoalStation.. . . . . .. . 4 1 --
RahwayWaterStation. .. ... .. . 1S -- 2
MillstoneJunctionWaterSta.. . .31 1 --
MonmouthJunctionWaterSta.. 40 - 1
TrentonWaterStation. .. .. ... . ,ti 2 --
BristolWaterStation. . ... .. .. . 66 - 1
HolmesburgJunctionWaterSta. 76 2 --
MantuaWaterStation. .. . . . .. . 87 - 1.

- 8 6

Fig. 8.—NewYork DivisionPennsylvaniaRailroad,

Thecompressorsin continuousserviceaverageabout11
milesapart. Half thecompressorswerefurnishedby
theIngersoll-SergeantCompany.

The polarizedor wirelesssystemof control,not re
quiringtheuseof linewires,is in useonabout20miles.
Thebalanceis workedbytheusualwires,all wiresbeing
run underground.The wisdomof this methodof con
structionwasstronglyillustratedduringoneof thesevere
stormsexperiencedthiswinter,whichcrippledthetele
phoneandtelegraphservicethroughouttheEaston ac
countof thebreakdownof thewiresbysleetandhigh
winds. The efficiencyof thesignalsystemwasnotim
pairedandit continuedin regularoperationduringthe
entireperiodof thestorm,somethingnotpossibleif the
usualoverheadline wire constructionhad beenem
ployed.

The numberof signalsin useon theNewYork IDivi
sionis 1,856,asfollows:
Westinghouseautomaticelectro-pneumatichomeand

distantsignals. . . . . .. . .. . . . .. . . . . . . . . . . . . .. .. . 1,229
Telegraphblocksignals(onbranches). .. .. . . . . . . . . . 76
Interlockingsignals,manualandpower... . .. . . . . . . . 471
Imistantswitchsignals... . . . . . . . . . . . . . . . . .. . . .. -- 30
I rawbridgesignals. . . . . . . . . . .. .. . . . . . . . . . . . .. .. . 20Flag-stationsignals. .. . . . . .. . . . . . .. . . . . . .. . . . . . . . 30

Total . .. . . . . . . . . . . .. . .. . .. . .. . . . . .. . .. .. .. .. . 1,850
The forcerequiredto maintainthesesignalsis as fol

lows:
Repairmen,days,24: nights,8 . .. . .. . . .. . .. . .. . . . . 32Batterymenandhelpers.. .. . . . . . . ... . . . . . . . . . . . . . .. . 20
I*ivisionforemen.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4Interlockingandblocksignallampmen... . . . .. . . .. . . . 62

127
This doesnotincludetheofficeandstore-houseforces

or theextraforcefor constructionwork. The Division
is dividedinto foursections,eachin chargeof a fore
man,whois responsiblefor all signalson his section.
The foremenreportto a Supervisorof Signalslocated
at JerseyCity. The firstSupervisorof Signalson the
NewYork IDivisionwasII. M. Sperry,whoresignedin
1891to enterthesignalbusiness.He wasfollowedby
Messrs.G. II. HolsmanandGeo.W. Miller; andthe
presentSupervisoris Mr. J. E. Gillmor. All material
usedby theSignalDepartmentis receivedat thestore
houseat Trenton,whereit is carefullyinspectedbefore
beingissuedfor use. The Amboyand BelvidereDivi
sionsalsoreceivetheirsuppliesthroughthisstore-house.
An incidentalbit of evidenceshowingthecareexercised
in themaintenanceof thesystem,is to befoundin the
pressurerecordinggageswhichare locatedat conve
nientpointsfor recordingthepressuremaintainedin the
mainair-pipe.The signalbladesare paintedand var
nishedatthestore-houseatTrenton,a duplicatesetbeing
furnishedfor thispurposeanddistributedtwicea year.
Theyare keptbrightduringthesix monthsby simply
washingthemoff.

At thethreepowerplantsat JerseyCityelectriclights
are usedin thelamps.At otherplacesthelampsburn
oil, theoil beingstoredalongthelinein cast-irontanks,
thusavoidingsmalloil-houseswhichare not only un
sightly,butdangerous.

Train Movement.—Withthiscompletesystemof block
signalingandinterlocking,it is possibleto handletrains

-

bysignalsandalmostwhollyeliminatetheuseof trainor
ders.Theruleonthispointreadsasfollows:“Themove
mentof all trainswill begovernedbythesignalsat the
followinginterlockingstationswithouttrainorders,except
whenrunningoppositetracks,whentheymustobtain
trainordersin everycase."Ilere followsa listof 23in
terlockingpoints,coveringall theprincipaljunctionsand
switchesontheNewYork Division. “Trainsonfreight
tracksreceivingsignalstoenterpassengertracks,except
oppositetracks,will proceedas scheduletrains.Trains
on passengertracksreceivingsignalsto enterfreight
tracks,exceptoppositetracks,will proceedon freight
tracksuntil signal given to return passenger
tracks." This methodof operatinggreatlyfacilitates
themovementof trains. For example,shoulda through
eastboundpassengertrain overtakea local passenger
train at H U Tower,26 milesfromJerseyCity, the
despatcherwouldsimplydirectthe operatorat II U.
to movethepassengertrain fromtrackNo. 1 (passen
ger track) to track No. 2 (freighttrack) whichhe
woulddobysettingthepropercross-overandsignals:the

is to

NearBristol,LookingEast; SignalBridgeNo.436.

throughtrain,withoutstopping,wouldthenrun from
No. 1 to No.2, thelocalcontinuing,in themeantime.
on No. 1 and stoppingat the variousstations: the
throughtrainon passingthelocaltrainwouldthenbe

Fig. 5.—RelaysandSwitches.

broughtoutagainon trackNo. 1 at I) X Tower,Mile
post20,thushavingovertakenandpassedthelocaltrain
withoutstoppingandwithoutthe issueof any orders
whatever,thesignalsdirectingthemovementsand the
interlockingand blocksystemprovidingfull protection
for bothtrainsat everystepof the journey. This
methodof handlingthetrainsreducestheworkof the
despatcherto a minimum,enablinghimto makemove
mentsof onetrainpasttheotherwithlittleor nodelay
andby meansof theblocksystemandinterlockingwith
full protectionfor eachmovement.This featurealso
wasfully testedduringthestormof last winter. For
a periodof 30 hourstrainsran absolutelyunderthe
directionof thesignalsystem,as therewasnota tele
graphlinein commissionduringthattimebetweenJer
seyCityandPhiladelphia.In fact,theentireoperation
of trainshadto beleft to theautomaticblocksignals
andto theoperatorsat theinterlockingtowers.

As a matterof convenience,at pointswheretelegraph
stationsare somedistanceapart,telephoneshavebeen
establishedat thesignalbridges,therebeing100in use

betweenNewarkand Philadelphia. Thesetelephones
connectwith thenearestinterlockingtowers,and they
areindicatedon thediagramsby theletter“T.” Con
ductors,enginemen,signaland patrolmenare provided
with keysto the telephoneboxes,thusmakingit pos
sibletosendpromptreportsof anyunusualoccurrences.
Theyarefoundtobea greatconvenience.

A bit of evidenceas to whatcanbeaccomplishedon
thisline,is shownin a recordmadeon Monday,March
24th,1902.Onthatday,at shortnotice,a specialtrain,
engineandtwocars,carryingthepresidentof theroad,
wasrunfromBroadstreet,Philadelphia,to JerseyCity,
89.76miles,in 1hour19minutes(12:19p.m.to 1:38),
at therateof 68.17milesan hour. This is oneof the
fastestlongdistancerunsonrecord.Theregulartraffic,
which,as previouslystated,is veryheavy,is handled
witha markeddegreeof safetyandregularity.

A sir-trackrailroad.—Theline from Philadelphiato
IIolmesburgis of specialinterestbecause,for near
ly all of the way, this sectionis a five-trackor a
six-trackrailroad. These outsidetracks have been
builtfromtimetotimetoaccommodatetheverynumerous
factoriesof variouskindswhichlinetherailroadin this
region.Theseoutsidetracks,beingusedentirelybyslow
movinglocalfreighttrains,runningon ratherirregular
schedules,arenotsignaled.

This methodof protectingfromdelaysthefasttrains
on thehigh-speedtracks is

,
o
f course,a costlyone;but

it hasbeenfoundnecessary.Indeed, it is theonlyway

to insurespeedandregularitywherethenumber o
f pas

sengertrains is so great a
s

on this road;and,withthe
increase o

f

boththefastpassengertraffic,andthelocal
freighttraffic to andfromthefactories,theneed o

f keep
ingswitchingmovementsentirelyclear o

f

thehigh-speed
tracksbecomesanimportantfactor in safetyaswellas in

convenience. -

The principaldifficulty in providing, in this way,for
localfreighttraffic is in gettingtheswitchingfreights
pastthepassengerstations.Theonlyperfectlysatisfac
torymethod o

f dealingwith thisquestion is to put the
passengerstationaboveor belowthelevelof thetracks;
but in manycasesthis is

,
o
f course,impracticable,except

a
t verygreatcost. Andwherethenaturalsurface o
f

the
ground is at thetracklevel,andthelocalpassengertraffic
canbeconfinedto theoutsidetracks,a stationwhich is

aboveor belowthe tracklevelhas the furtherdisad
vantage o

f necessitatingmuchadditionalclimbingfor the
passengers.

Withstationsatthetrackleveltheonlything to dowith

a
n

outsidefreighttrack is to break it offbeforereaching
thestation,or to run it betweenthestationandthepas
sengertracks,theplatformbeinglaidevenwiththetops

Fig. 6.—StorageBattery.

of therails. Which o
f

thesesolutionsshallprovemost
feasible in anyparticularcasedepends,o

f course,large

ly onthenearnesso
f

thefactoryor switchingpoint,and
thenumber o

f freightmovementsto bemadedaily.

StandardTrain OrderFormE.

A paperon form E TimeOrders,whichwasreadbe
foretheRichmondRailroadClub,at theApril meeting,
by Mr. E

.
P
. Goodwin,waspublished in the Railroad

GazetteApril 18,page283. Fromthereport o
f

thedis
cussion,whichappears in theProceedings,now a

t hand,

it seemsthatthequestionconcerningthemeritsof this
formwasbroughtupbyreasonof thefactthatsomeofthe
railroads in Virginiaforbidtheuse o

f

theTimeOrder
(Example2), directinga train to wait a

t
a certainpoint

until a certaintime,for a specifiedopposingtrain.
saidthat if suchanorderrequiresa train to waitat one
or twostationsfor twotrains,and a

t
a thirdstationfor
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