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split point switches.Spring rail frogsare beingused
withpracticallyallnew rail laid,resultingin a.smoother
ridingtrack. The protectingof themenengagedin the
train and yard serviceby fittingthe frogs,guard-rails
andtheheelof switcheswith foot-guardshasbeen-done
on manyroads. The conditionof the fenceshas been
considerablyimproved,but cattle-guardsare being
neglectedby manyof thesmallroadsandsomeof the
largeroadsarenotgivingthemsufiicientattention,claim
ing themio beunnecessary,as live stockis prohibited
bylawfrombeingallowedto run at large. Claimis also
madethat cattle-guardsare not elfective.If cattleare
allowedto grazeaboutcrossingstheywill sometimesfind
a way to getacrossthecattle-guards,butif beingdriven
alongthe highwaytheynearlyalwaysturn asidewhen
theycometo a cattle-guardandwill not crossit. The
block-signalsystemson theroadswherepreviouslyused
havebeenimprovedandextendedandmoreof theroads
areadoptingsomeformof blocksignal. New interlock
ing plantshavebeeninstalledgoverningthemovements
of trainsin yards,cross-oversondouble,or more,tracks,
at gradecrossingsof railroads,etc.,alsoaddingto the
safetyof operatingtrains. New and greatlyimproved
stationand otherrailroadbuildingshavebeenerected
at variousplacesand necessaryrepairsto othersgiven
properattention.The motivepowerand rolling stock
havebeenincreased.Locomotivesarebeingconstructed
largerandof improveddesign.Passengercarsarebeing
madestrongerand the fittingsmoreelegant.Freight
cars are madeof increasedsize and weightto carry
greater loads. All cars in regular serviceare now
equippedwith automaticcouplers,andall passengercars
andnearlyall freightcarswithair-brakes.”

Concerningelectricrailroadstheinspectorsays:
"The severalnew electricrailroadswhichhavebeen

built and the extensionsof existingroadswhich have
beenconstructedin thisStateduringthepastyearhave
beenconstructedin a first-classmannerwith proper
weightof rails,goodtiesandbrokenstoneor gravelbal

Concreteculvertsandopeningson theselineshave
beenput in. A largeportionof thenewconstructionhas
beenon privateright-of-way:in thesecasesthe track
hasbeenproperlyditchedandright-of-wayfencedin most
instances.A largeamountof newrail hasbeenadded
to existingroads,replacinglighterrail. The improve
mentsin the physicalconditionsof existingroadshas
beenquitegeneralthroughouttheStateduringthepast
year. At presentthereis verylittle 6-in.girderor 45
lb. ‘T’ rails remainingin thedflrent city systems,and
mostof thecompaniesowningtheseroadshavemadear
rangementsto replacethisclassof rail withheavierones
in thenearfuture.

“Theimprovementin carsandequipmenthaskeptpace
with those madein track and roadbedconstruction.
These improvementshavebeenon the lines of larger
cars,morecomfortableinsidefurnishings;mostof the
carswhicharenowbeingaddedto thediiferentsystems
aredoubletruck,whichaddsgreatlyto thecomfortof
passengers,doingawaywith theendoscillationwhichis
so disagreeableto passengersin the single-truckcars.
Nearlyall of thenewdouble-truckcarsplacedin service
duringthe past yearhavebeenequippedwith power
brakes,and in a largenumberof casesthis classof
brakeshas beenplacedon cars whichwerein service
previousto this year. More attentionhas beengiven
to thematterof cleaningcars; theyareat presentkept
in a betterconditionon theinsideandpresenta better
appearanceon theoutsidethanformerly.Therehasbeen
amarkedimprovementin theelectricalequipmentof cars,
motorsof a greaterhorse-powercapacityhavebeenplaced
on them,whichhas resultedin avoidingthenumerous
delayscausedby thebreakingdownof over-loadedmotor
equipments.

“Nearlyall of theleadingrailroadsystemsanda num
berof thesmallerOneshaverecentlyreconstructedtheir
powerplants; in a numberof casesthepowerhasbeen
centralizedby combiningtheequipmentof severalplants
inone. Therehasbeena changein themethodof trans
missionof power;severalof the largersystemsare at
presenttransmittingpowerfrom a centralstationto
transformerstations,locatedat diiferentpointson the
systems;this transmissionfromthepower-houseto the
transformerstation is madeat voltagesvaryingfrom
6.000to 23,000volts. A numberof thesuburbanlines
in theState are suppliedwith powerwhich is trans
mittedfromwaterplantslocatedsomedistancefromthe
lines.This transmissionof poweris in mostcasesmade
overlineswhicharelocatedonthehighways.Thetrans
missionof powerat thehighvoltagesusedoverlineson
thehighwaysaddsan elementof dangerto theoperation
of electricrailroads. The safetyof the publicrequires
thatlinescarryingcurrentsof this charactershouldbe
properlyconstructedandmaintained,and,wherepossible,
shouldbelocatedon privateright-of-way. ‘

“Themethodsof operationonthedifierentelectricrail
roadshavebeengreatlyimprovedduringthepastyear.
Thisis especiallytrueof all of thecity systems.There
hasalsobeenanimprovementin themethodsof operation
onthesuburbanroads. Carsonfiveof thelargersubur
bansystemsarenowoperatedundertheauthorityof train
despatchingsystems.Train ordersononeof theseroads
areissuedby meansof n telegraphsystem,on theother
roadsby telephone.Theseimprovementsin safetyappli
ancesandmethodsof operationshouldbecontinued."

The Commissionrenewsrecommendationsheretofore
madeconcerningtheoperationof streetrailroads,andin

particularurgesuponthecompaniesthat oil tail-lights
be providedon all cars operatingon suburbanlines.
Manyrear collisionswouldhavebeenavoidedwerethe
carsequippedwith theselights,andin a greatnumber
of instancesthe Boardhas recommendeddirectlyto a
companythatthelightsbeprovided,whichrecommenda
tionhasbeencompliedwith. Notaloneonsuburbanlines
shouldthelightsbeprovided,but in all caseswherethe
streetsarenotwelllighted.

The SignalDepartmentof the Lackawanna.

The Delaware,Lacknwanna& Westernmtablishedits
signaldepartmentonApril 1,1900,andMr. A. H. Rudd,
thesignalengineer,formerlyof NewYork, New Haven
& Hartford,‘wasappointedon that date. A brief note
of theliberalexpenditureswhichhavebeenmadein this
departmentof theLackawanua,anda few of thestatis
ticsshowingtheenergeticworkthathasbeendone,were
givenin theRailroadGazetteof November14 last,page
870, (in whichnumberalsowill be foundMr. Rudd's
statementof signalingprinciples,whichhemadefor the
RailwaySignalingClub). Signalengineersandoperat

ingoflicerswill, however,be interestedin a.fullerstate
mentof thedetailsandof therapiditywith whichthe
improvementshavebeenmade,andtoshowthesefeatures
wegivetheaccompanyingtable. It will beobservedthat
in thefiguresshowingthefinal total numberof signals
in service,eachtwo-armsemaphoreis countedas two,
thoughin someof the other itemssuch a signal is
countedonlyonce. In thestatementof thenumberof
Signalsworkedby wirelesscircuit, the total, 870, in
cludes,apparently,boththehomeandthedistantarms
of thesignalsin thesectionsoperatedby thissystem.

It will beobservedthattheinterlockingis classifiedas
mechanical,electro-pneumaticandelectric. The electro
_pneumaticplant includes46 signalsand 82 switches;
and thereare workedalso from this powerfive block
signals,not includedin thetotalnumberof blocksignals
shownin thetable. The all-electricinterlockingplantis
at a drawbridge.

In 1901greenglassesfor theall-clearindicationwere
put into all signals,and the useof white for the all
clearnightindicationwasabandoned;at thesametime
thedistantsignalswerefittedwithyellowglassesfor the
“caution"indication.Interlockingplantsnotmaintained
by theLackawannaroadarenotshownin thetable.

PROGRESSOFSIGNALINGONTHEDELAWARE,LACKAWANNAI WISTEBN.

April1. Jan.1. Jan.1. Jan.1.1900. 1901. 1902. 1903.
Banjo,homeblocksignals(stop). . . . . . . . . . . . . . . . . . .. . .. . .. .. 110 104 97 64
llanjo,homeblocksignals(caution,heavyup grades). . . . .. 0 8 8 4
Banjo,distantblocksignals(caution).. . . . . . . . .. . . . . . . . .. 2 13 19 18
Banjo,homeanddistantblocksignals. . . . . . .. 0 2 16
Banjosat trolleycrossing. . . . . . . . . . . . ... 2 2 2 2
Banjosfor station lgnals. . . . . . . . . .. - 0 0 1 2
Totalbanjosin service. . . . . . . . . . . . . .. . 134 127 131 122
Electricsemaphores,homeblocksignal. . . . .. . . . . . . . . . . . .. - 0 60 73 77
Electricsemaphores,homeanddistantblocksignals(2 arm - 0 1 123 303
Electricsemaphores,distantblocksignals.. . . . . .. . .. . . . .. - 0 1 4 30
Electricsemaphores,distantinterlockingsignal . . . . .. 0 11 23 51
Total electricsemaphoresin service. . . . . . . . . . . - .. .. . 0 74 346 764
Eiectrogas,homeanddistantblocksignals(2 arm).. . . . . . . . . . . . . . . . . . .. . .. . .. . 24
Total electrogassignalsin service. . . . . . .. . . . . . . . . . . .. . .. . . . . . . . .. . - - .. . . . . . . . 48
Totalautomaticsignalsin service. . . . .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . .. 134 206 482 989
Automaticsignals(normaldanger). . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 132 11' 40' 52'
Automaticsignals(normalclear) . . .. . . . . .. .. .. . . . . . . . . . . . . . . .. . . . . . .. 2 195 442 $37
Slottedhomeinterlockingsignals(semi-automatic). . . . . . . . . . . . . . . . . . . . . . 0 24 52 71
Numberof signalsoperatedbywirecircuit.. . .. . .. .. .. . . ._. . . . . . . . . . . . .. 127 63 19 4
Numberof signalsoperatedby wirelesscircuit. . . . . . .. . . . . . . . .. . .. . . . -. 6 136 344 870
Numberof signalsoperatedbywireandtrackcircuitcombined.. . . . . .. . .. 0 31 21 65
Banjosremovedduringthe year. .. . . . . . . . . . . . . .; . . . . .. . . . . . . . . . . .. 0 19 18 50
Banjosre-erectedduringthe year. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 12 15 41
Semaphorcsremovedduringthe year. .. . . . . . . . . . . . . . .. . . . . . . . . .. . . . . .. . . . . . . _ 42
Semaphoresreerectedduringtheyear.. . . . . .. . .. . .. . . . . .. . . . . . . .. .. . . . . . . . . . . . 43
Main line switchesprotectedby automaticsignals. . .. . . . . . . . . . . . . . . . .. 146 243 394 496
Numberof l-lall switchinstruments. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 130 130 142 79
Numberof lfnlonswitchinstruments. . . ...\.. . . . . . . . . . . . . . .. . . . . . . . . . .. 16 113 255 411
NumberofTaylorswitchinstruments. . . . . . . . . .. . . . . .. . . . . . . . . . . .. . .. . .. . . . . . . . . . . 6
Numberofmilesofsingletrackprotectedbywireandtrackcircuitcombined. 1.-_i 1.7 1.7 4.7
Numberof milesof doubletrac protectedbywirecircuit. . . .. . . . . . . . . . .. 29.38 14.47 1.6 0.0
Numberofmilesof doubletrackprotectedbywirelesscircuit. .. . .. . . . . .. . . 0.82 45.9 95.6 183.9
Numberof milesofdoubletrackprotectedbywireandtrackcircuitcombined. .0 3.72 11.13 9.2
Totalmiles(onetrack)protectedbyautomaticsignals.. . . . . . . . . .. .. . . .. 64.2 129.88 218.36 390.9
Numberof trackcircuitsfor sl naisandbellstogether.. . . . . . . . . . . . . . . .. 200 390 585 652
Numberof trackcircuitsfor beis separateandoutlying. . . . . . . . . .. . .. . . . 4 ' 20 39 30
Numberof preliminarytrackcircuitsfor warningbells,etc. . . .. . .. . . . . .. 6 8 5 7
Totalmilestrackcircuits,all kinds(onetrack).. . . . . . . . . . . . . . . . . - 67.20 141.18 235.84 403.0
Numberof switchindicators. . . .. . .. . . . . .. . .. . .. . . . . . . 110 11 4 8
Numberof annunciators. . . . . . . . . . . . . . . . . .. .. 0 10 10 10
Numberof train describersets. . . . .. 1 4 4 4
Numberof cabinwarningindicators. 38 44 119 156
Numberof motorgenerators. . . . .. .. 0 1 2 2
Numberof electriclocks. . . . . . . . . . . . . . . . . . . . . . . . . . .. 9 7 30 61
Numberof crossingbellsoperatedby track circuitsentirely . 8 15 25 34
Numberof crossingbellsoperatedby trackinstrumentsentir.y. 88 82 72 67
Numberof crossingbellsoperatedbypartof each. . . . . . . . . .. . 0 3 3 0
Totalcrossingbells. . . . . . . . . .. . .. .. . . . . . . . . .. . .. 96 100 100 101
Approximatetotalof otherbellsat stations,oflices,et 60 70 75 112
Numberof trackinstrumentsin use.. . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . .. 393 384 305 273
Approximatenumberof pushbuttonsin use. . . . . . . . . . . . . . . .. . . . . . .. .. . . . 10 35 40 40
Numberof cellsof storagebatteryi'orsignalsandswitches. .. . . . .. .. . . .. 0 14 70 70
Numberof cellsof gravitybatteryfor signalsandbells. . . . . . . . . . . . . .. . . . . 2.320 3,420 1,636 1,955
Numberof cellsof Waterurybatteryfor signalsandbells. . . .. . .. . . . . . . .. 0 672 664 363
Numberof cellsof Gordonbatteryfor signalsandbells. . . .. ..'. . .. . . . . .. 170 872 492 53
Numberof cellsof Edisonbatteryforsignalsandbells, pe‘'11’.y.,. . . . .. . . 370 1,484 220 71
Numberof cellsof Edisonbatteryfor si aleandbells, pe“RR '.

_ . . . . . .. 0 0 807 1,090
Numberof cellsof Edisonbatteryfor s gnalsandbells, ype"SS . .. . . .. 0 0 3,534 7,086
Numberof cellsof drybattery.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. , __ , ,__ ____ 12
Numberof cellsof gravity

batteryfor trackcircuits. . . . .. . .. . . . . . . . . . .. 541 872 1,640 2,198
Numberof cellsof Vaterburybatteryfor trackcircuits. . . . . . . . . . . . . . .. .. ,_, _ , , ___, 3

Numberof cellsof Gordonbatteryfor trackcircuits. . . . . . . . .‘.._.'. . . . .. . .. . , ,, , _, , __, 24
Numberof cellsof Edisonbatteryfor trackcircuits,Type ‘R v

., . . . .. . . . . , , , , , 0

Numberof cellsof Edisoiibatteryfor trackcircuits,Type"RR . . .. . . .. . ,, _ , __, 91
Neutralpolarrelays. . . . . . . . . . . . . . . . . _. . . . . . . . . . . . . . . . . . . . . . . . .. . . ... 10 117 291 0

Polechangingrelays.. . . : . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 10 120 96 0
Neutralpolarpolechangingrelays. . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 0 () 103 1

) ,
20ohmrelavs. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. _ __ _ _, 47
500ohmrelays. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. _ , _ , 37
600 ohmrelays. . .. . . . . . .. . . . . .. . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . _ _ , , 50
Unionuniversalrelays . .. 439
Hall trackrelays. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. 0 0 167 290
Hall holdclearattachmentsfor banjos. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , _, _, , _ 33
Slow actingrelays. . . .. . . . . . . . . . . . .. . - - - ---------------- ---- - - - 0 73 199 165
Slowactingslots . . . . . . . . . . .. . . . . . . . . . . . . . ... . . . . .. . . . . . . . . . , ,_, ___, , ,_ , 222
Signalandoverlaprelays(oldstyle)). . .. . . . . . . . . . .. 206 149 30 0

Lowresistancerelays(substitutefor compound).. 0 9 17 4

Interlockingcrossingbellrelays. . . . . . .. 180 170 101 101
Plain crossingbell relays 13 31 64 27
Compoundreays . . . . . . . . . . . . 21 6 6 0

Oddrelays,S and12ohm,etc... . . .. 55 93 50 67
Switchesto controldistantsignalsetc 0 9 38 73
Drawbridgecircuitclosers.. . 0 2 4 1

Circuitcloserson machines 15 20 12 12
(‘ii-cultcloserson homesignals 0 13 48 97
Numberof cut sections 0 0 141 35
Numberof mechanicalinterlockingplantsmaintainedbyD.,L. In W..... .. 17 19 26 80
Numberof workinglevers. . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. . . . . . . . . . . . . 222 281 402 527
Numberof spareleversandspaccs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 33 35 45 7.1
Total . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 260 316 447 601
Numberof interlockingdistantsignals(11replacedbyelectrics). .. . . . . .. 27 30 19 19
Numberof interlockinghomesignals. . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . 75 33 107 125
Numberof interlockingdwarfsignals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 72 115 159
Numberof interlockingpotsignals. . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . 10 5 11 4

Numberof interlockingderallsoperated. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 30 73 90 112
Numberof interlockinswitchesoperated. . . . . . . . . .. . . . .. . . . . . .. . . . . . . . . 43 51' 92 119
Numberof movablepont frogsoperated. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 0 2 3 6

Numberof detectorbars o erated. . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 71 134 197 256
Numberof facingpointloc s operated. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 23 52 110 131
Numberof switchandlockmovementsoperated.. . . . . . . . . . . . . . . . . . . . . . . . . 46 68 62 30
Numberof drawbridgelocksoperated.. . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. 20 20 16 13
Numberof drawbridgecouplers

operated. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . () 0 3 3

Numberof electropneumatcinterlockingplants . . . . . . . . . .. . . . . . . . . . . .. 0 1 1 1

Numberof workinglevers. . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 34 86 36
Numberof s arelevers. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 13 11 11
Numberof e ectricinterlockingplants. . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . ,_, _, 1 1

Numberof workinglevers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , , ,__ 3 3

Numberof distantswitchsignals(tookout2: putin 4). . . . . . . . . . . . . . . .. 6 6 9 11
Trainordersignals(semaphoretype,doublearm). . . . . . . . . . . . . . . . . . . . . .. 1 1 $3 153
Trainordersignals(semaphoretype,singlearm) .. . . . . . . . . . . . . . . . . . . . .. 2 2 3 5

Trainordersignals,Swift s . . . . . . . . . ... . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . , __ __ , _, _ 17

S ecialsi all;at radecrosslns, etc. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 6 12 14 13
umbero interloclugsextensvclyrepairedduringycar.. . . . . .. _ , _ 2 7 2

Numberof lnterlockingsrearranged. .. .. . . . . .. ,_ 1 3 1Numberof lnterlocklngsentirelynew . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . ,,,, 1 5 1

‘At lnterlockings.

Apparatusin useon—

G
e
n
e
ra

te
d
 f

o
r 

Jo
n
 R

 R
o
m

a
 (

U
n
iv

e
rs

it
y
 o

f 
Ill

in
o
is

 a
t 

U
rb

a
n
a
-C

h
a
m

p
a
ig

n
) 

o
n
 2

0
1

5
-0

5
-2

0
 2

1
:3

3
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

3
0

5
3

8
4

1
P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le


