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What is a RationalBasis for AccidentStatistics?

Chicago,Feb.15.1904.
To rm: Enrroaor Tun RAILROADGAZETTE:

in yourreviewFebruary12of myrecentpamphleton
RailwayAccidentsin theUnitedStatesandEuropeyou
rejectthe conclusionof its comparisonsbecauseyou
think thatsomeotherunit thanmileageshouldbeem
plo_vedas thebasisof suchcomparisons.To useYour
ownwordstheaveragecasualtiesper mileof road“is
entirelyworthless,for thereasonthatdensityof traflic
—not milesof road——n1ustbe the mainfactor in the
computationof anyaveragethat is to bea trueindex
of thedangeror safetyof railroadtravel."

No onecanbemoreconsciousthanI am thatmere
mileageis an unscientificand not whollysatisfactory
basisfor suchcomparisonsas I soughtto make. But a
closestudyof thesubjectandextensiveinquiryamong
menwhohavedevotedmoreyearsthanI havemonths
to practicalrailwayafiairs,convincemethattherewas
noothersinglebasis,commontorailwaystheworldover.
upon which an approachto satisfactorycomputation
couldbemade.You suggest“densityof trafiic"as the
mainfactor,and when‘youcometo applythat factor
you ignorelengthof haul, weightof cars and trains,
physicaland climaticconditionsand a scoreof other
thingsthatrenderanythinglike a scientificcomparison
of railwayaccidentsimpracticableand unconvincing.

But becauseweare deniedthepossibilityof a scien
tific basisis no reasonwhy we shouldnot arriveat
somerationalbasis,andonethnifwouldnot be wholly
andpalpablyunfairto Americanrailways. Thereis no
excuse,in my opinion,for persistentlyprejudicingthe
American ide of thecomparisonby ignoringthe fact
that we havenine timesthe British mileage.and, I
believe,ninetimestheactualbasisor opportunitiesfor
railwaycasualties.So far asthereturnsshow,hereare
theacceptedfactsor approximations:

United United
states.‘ Kingdom.

yrurtoJune year
30.1902. 1902.

Track,single.miles. . . ... . .. .. . . . . . 202,471 22,152
Track,double,miles. . . . .. . . . . . . .. . . 13,720 11,32!)
Track,three.miles. . . . .. . . .. . . . . . . . . ',1,20-l 194
'l‘rack,fourormore,miles. . . .. . . . . . .. 895 827
Track,yardandsidlngs,miles. . . . . . .. 58.220 . .. .
Totaltrack. . .. . . . . . . . .. . . . . .. . .. . . 276.510 34,502
Employees(I'. S.,1903)... .. . . .. .. . . .1.331l.000575,834

Passengertraffic-
'Numbercarried,millions.. .. .. . . .. ... 711 1,320

~‘Numbercarriedonemile,millions.. . .. 21,5-iii 9,140
‘Train mileage.millions. . .. . .. . . . . . 407 227
‘Averagejourneyperpassenger,miles. 30.30 7

Freighttraffic
'Tonscarried,millions. . .. . . . . . . . . . . 1,363 437
‘Tonscarriedonemile.millions. .. . . .. 178,680 17,494
‘Train mileage,millions. . . .. . . . . .. .. 500 170
‘Averagehaulperton,miles. . . . . . . .. 131 40

‘U. S. Report.1902.‘1903.
Out of thecrucibleinto whichall thesefactorsmust

becastin orderto arriveat an approachto a.rational

basisfor comparativeanalysiswecanpluckthesethree
salientfacts:

\VhileBritish railwaypassengersoutnumberAmerican
nearlytwotoone,soshortis theirridethatin passenger»
carriedonemiletheAmericanroadssurpassthem2‘/,
times.

WhileAmericanroads-carrya little overthreetimes
as manytonsof freightas theBritish,so muchlonger
is theaverageAmericanhaul that thetonscarriedone
mileareoverten.timesasmany.

TheAmericanrailroademployeesoutnumbertheBrit
ish2% times,despitethefactthatthousandsareclassed
asrailroademployeestherewhoarenothere.

Now it is a questionwhetherthesedecisivefactors
shouldbeaddedtogetheror multipliedto arriveat the
averageunit of opportunityof railwaycasualtiesin the
respectivecountries.Merelyconsideringthemas cumu
lativefactors,wearrivedat a totalof nearly15unitsof
chancefor an accidenton Americanroadsto oneon
British,

AndyettheRailroadGazettesaysthatmyaveragesare
“entirelyworthless,”becauseI havebasedthemon tile
mileageunitandnotondensityof traflic,wheretheratio
is only9 insteadof 15to 1.

Passengerandtrainmileagearethemostpertinentfac
tors in thesestatistics,but theyare incompleteas fur
nishinga workingbasiswithoutemployeemileage,espe
ciallyas trainmenfurnish80percent.of thevictimsof
trainaccidentsamongemployees.

As it wouldheevenmoreimpracticableto followthe
comparisonsthroughthe variedandincompleterailroad
statisticsof otherEuropeancountriesI adopteda mile
agebasiscommonto all countriesand, as the above
statisticsdemonstrate,erring if at all in leniencyto
foreignrailroads.

You saythat if seasonticketpassengerswerecounted
on theEnglishroadsas in AmericanstatisticstheEng
lish totalwouldbeincreased“toperhaps1,500millions."
Theywerecountedin 1902for thefirsttimeandfoundto
be592,570,andtheirnumberof journeysapproximated
at 132,000,000,makingthe-totalasgivenabove.

Your assumptionasto myfiguresof Chicagoroadsem
bracing“a largerproportionof ‘thin’ linesthanwould
be the casewith roadsfurthereast”is not warranted.
But if it wereit wouldnot'applyto thosecomparisonsin
whichI includeall thegreatroadsrunningoutof New
York,withoneexception,

Theerrorin mystatementof thelossanddamageson
British roadswasdueto a slip in writing1902for the
1901,to whichall myforeignfiguresrefer,andthis you
correctby givingthe lossfor 1902while retainingthe
mileagefor 1901. [Mileageincreased‘/, of 1 percent.
thatyear.—EnI'roa.]The comparisonwasequallyillu
minatingwhethertheBritish losswas$4,258,080,as it
wasin 1901.or $3.S47,000,asit wasin 1902;sincenine
timesthelatterfiguresyieldsa lossnearly40percent.
greaterpermilethanonAmericanroads.

In regardto the instancesI gaveof “disastroustrain
accidentsoccurring”in spiteof theblocksignals.\‘StcI11.
thestatementsweretakenfromandcreditedto thebulle
tins of the InterstateCommerceCommissionand bore
director internalevidenceto thefactthattheyoccurred
onroadsprotectedby thatsystem.Therefore,theywere
pertinentto showthat somethingbesidessignalswas
necessaryto thesafetyof railroadtravelin America.

As for theancientmyth“thattherailroadsof England
runmanymorefasttrainsthandothoseof thiscountry,
I am surprisedat the Gazetterevivingit in the pres
enceof Mr. GeorgeG. Tunell’sdemonstrationof “the
overwhelmingsuperiorityat everypointof theAmerican
trainservice."Unlessmyeyesandmemoryhavedeceived
metheGazetteitselfhastakenan effectivehandin the
samedemonstration.

Thankingyouforyourcourtesyandspace,I am,etc.,
SLASONTHOMPSON.

lPuttingfiguresinto a crucibleneverclarifiesthem;
it convertsthemintopi; andpluckingfiguresoutof pi,
eitherbeforeor afterthecrucibleis heated,neverdoes
anygood.Thetroubleseemsto bethedifferencebetween
factsandassumedfacts. In whatpublicationdoesMr.
Thompsonfind the total mileageof passengerson the
British railroads?\Ve donotknowit, andMr. Thomp
sonshouldnot assumeit. The “belief”that thereare
ninetimesasmanyopportunitiesfor railroadcasualtiesin
Americaas in Britain is unscientific,as Mr. Thompson
agrees.It is also irrational,for the reasonswhichwe
gave. Lengthof haulis takenintoaccountin computing
densityof traffic. As thenumberof season-ticketpassen
gersreportedby theBritishroadsmustbemultipliedby
020,thenumberof tripsfor whichsucha passengerpays
in a year,thatclassof mileagewouldbenearly371mill
ions,not 132millions. As wereadtheInterstateCom
merce(YommissionBulletintherecordsof collisionscited
by Mr. Thompsonandreferredto by us heardirector
internalevidencethat theywerenoton railroadsusing
theblocksystem."Theoverwhelmingsuperiority”which
characterizesAmericantrainservicein someparticulars
doesnot modifythefact thatleadingEnglishroadsrun
numerousfast trainswhereleadingAmericanroadsrun
but a moderatenumber. Thereneedhe no fear,how
ever,that this fact will affordany real comfortto the
wickedpersonswhoarepersistentlyprejudicingtheAmer
l('RIisideof thecomparison.\\'e forbearto take the
reader'stimeto considertonmiles.or weightof cars,or
climaticconditions;for themileageof trains,whichwe
didconsider,is a morenearlyscientificbasisthanall of
theseotherfactorsput together.Employce_~:‘mileage,if
it couldbehad,wouldaifordnoappreciableinformation

beyondwhatis alreadyavailablein thestatisticsof train
mileage.WeprintthefiguresgivenabovebyMr. Thomp
sonbecausewedo not like to abridgehis letter;buthe
makesnouseof themexceptin connectionwithassumed
figuresof Englishpassengermileageandtonmileage,and,
therefore,wedonotanalyzethem. It remainstruethat
menemployed,passengerscarried,and train milesare
essentialfactorsin any fair comparisonof casualties;
and that to compareon an evenbasis23,000milesof
roadhavinga givendensityof traflicwith 23,000miles
where the density is far differentis misleading.—
EniToa.]

Performanceof AutomaticSignals in Cold Weather.

BY11.s. BALLI1-2'1‘,
AssistantEngineerof Signals,Lcliigh ValleyRailroad.

Theprincipalrailroadswhichhavein serviceautomatic
blocksignalsreportthat the weatherconditionsduring
January,1904,werethemostseveresincethesignalshave
beenin use. Snowstormsandblizzardswerefrequent.
Generallyspeaking,the snowfallwas the heaviestin
years,14inchesbeinga commondepth. The thermome
teron thecoldestdaysrecordedfromzeroto 42deg.F.
below.Theperiodof extremecoldlastedabout30hours
eachtimeandonseveraloccasionsthetemperaturemod
cratedfrom20deg.to 40deg.withina fewhours.These
suddenriseswerecloselyfollowedby lowertemperature.
In onecasetherecordshows40deg.declinewithinfive
hours. This declineoccurredafter the thermometer
registered35deg.abovezero.

Theperformanceof automaticblocksignalsundersuch
adverseweatherconditionshasbeen,onthewhole,admir
able.
toanticipateinterruptionstosatisfactoryworking.There
are,however,severaldetailswhichmightbeimproved.It
is theintentiontoconfinethisarticleto themoreimpor
tantfailureswhichhavebeenobservedduringtheabove-.
namedperiod.

A numberof cellsof gravityor bluestonetrackbattery
werefoundfrozenintoa solidmassof ice. Mostof these
cellswerein chutesconstructedof 2-in.lumberandabout
8 ft. in depth,or in cast-ironchutesof sufficientlength
soastobringthelowercellabout7 it. belowthesurface
of theground.Carefulinspectionindicatesthatmostof
thesecellswerefrozenin consequenceof the improper
fillingin of earthwhenthechuteswereset. As a rule,
toomanystonesareusedto fill upandnotenoughearth.
The bestpracticeis to fill in with earthor, preferably.
ashes.Chutesaresometimessettoocloseto tonewalls.
In extremelydiflicultplacesmineralwoolshouldbeused
to protect12or 15inchesof thechutewhereit enters
thegroundaswellastomakeanadditionalcoverfor the
topof thechute.

Gravity batteryusedfor other than track circuits
is alwaysplacedin woodor ironwellsfrom'5‘ft.to 8 ft.
deep. Thesebatterieswere frozenin but few cases
andthenthetroublewasapparentlydueto theabsence
of “frosthreakers"—doorsin thewellsomedistancebelow
theoutsidecover. Like trackbatterychutes,thesewells
needearthor ashprotectionup tothetopcovering.

Somebatteriesoperatingmotorsignalsandtheircon
trollingelectromagnetsare keptabovethegroundline
in thebaseof ironsignalpoles. In thi situationmany
cellsmadeup of a watersolutionof causticpotashwere
frozensolid. \Vherethecellsweresurroundedby news
papers,mineralwoolor hair insulator,theire.m.f.was
reducedbecausethecellschilled: butwherethesebatteries
wereundergroundtheydeliveredcurrentuninterruptedly.

Batterieshavinga watersolutionof causticsodawhich
wereaboveground(in thebaseof ironpoles)withoutfur
therprotection,or in shallowwoodwellsseton thesur
faceof the ground,gaveno indicationeitherof reduc
tionof e.m.f.orof freezing.A numberof storagebattery
cellslocatedin unprotectedplacesdeliveredcurrentwith
outanydecreasein e.m.f_andtherewasnoapparentincli
nationto freeze.At 3

-! deg.belowzeroin a fairly well
protectedwoodcase.but in closeproximityto a river,
severalcells_of dry batterywereunaffectedand per
formedtheirfunctionwithoutany apparentdecreasein
e.m.f.

A greatmanyrelaypointsbothnormallyopenand
normallyclosedwereaffectedby the intensecold,quan
titiesof frost,moistureandicebeingdepositedon them.
In somecasestheinterruptionto thepassageof thecur
rentwastemporary,whilein othersthesignalcontinued
to fail until theobstructionwasremovedby therepair
man. Relayswith platinumcontactswereaffectedmore
quicklythanthosehaving a carboncontact.Theseinter
ruptionswerenot confinedto what is knownas the
openrelay,theywerealsoobservedonrelayswithsealed
glasscovers.The steadycolddid not appearto do the
harm; it wastherise in temperaturefollowedwithina
shorttimebya decline,whichcausedthemoisturewhich
wasdepositedto freezeandform[rustor ice.depending
uponthequantityof moisture.In a few instances,the
changewassoextremeasto causesufiicientmoistureto
be depositedso the nrmatureswerefrozeninto what»
everpositiontheyoccupied.It is onlyfair to statethat
themajorportionof relaycontactfailuresoccurredwhere
therelayswereenclosedin thecasesat thebasesof iron
signalpoles,or in iron relaycases. \Vherewoodrelay
caseswerein service,a smallpercentageof frostfailures
causedinterruption,althoughmanywerefoundwith a
depositof moisture.\Vlu-rethewoodcaseswerelocated
on theshadysideof a postno moistureor frost was
traceable.

Theaccumulationof frostandicewasnotconfine<lto

Care,skill and forethoughthavebeenexercised‘

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

6
 2

1
:0

2
 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
5

8
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



138 \'oI.,XXXVL, No.9.THE RAILROAD GAZETTE

relaysalone;themechanismsandcontrollingpartswere
alsoaffected.Theseconditionswerenotedin all designs
of automaticblocksignals. Apparatusenclosedin iron
caseswithoutventilationappearto havesufferedmost;
iron caseswith ventilationnot so much,and iron poles
with wholeor partialwoodlining appearto havehad
aboutthesameinterruptionasthosewithventilation.

Wherethe mechanismswereenclosedin casesbuilt
principallyof woodbutfewinterruptionswerenoted.

Theuseof oil lampskeptburningcontinuallyto keep
theair dry,hasmetwith but little uccess.The most
effectivepreventiveof moisturetroublesthat has been
foundis ventilation.Thi is generallyaccomplishedby
havinga numberof openingscut into the sideof the
cases,allowingtheair to circulatefrecly:buteventhis
hasbeenineffectivein manyinstances.The circulation
can be maintainedby meansof an electricfan within
thecaseor enclosure.

Theaccumulationof frostandiceis confinedto locali
tieswheretheair is moist. Theareaof moisture-charged
air is notwelldefined.Therearecaseswherethisarea
extendsfrom25to40milesoneithersideof largebodies
of freshwater;againit reachesbuta fewmilesinland
froma river,creekor swamp.

Extraordinaryprecautionshavebeentakento protect
motorcommutatorsagainstfrost by enclosingthemin
felt, flannel,glass,celluloidand brass:but no positive
reliefseemstohavebeenaccomplished.

On certainsignalswithin2,000ft. of salt waterelec
tric motorshavebeenin operationfor severalyears
withoutinterruptionor a traceof frost or ice,andno
coveringof any descriptionis or has beenusedto
preventit.

Someinterruptionshavebeenreporteddue to the
breakingof linewireson accountof suddencontraction.
Thesebreaksappearto be confinedto iron wire exclu
sively,exceptin caseswherecopperhasbeenstrunga
secondtime,thebreaksoccurringwherekinkswerein
troducedbyhandling.

A closestudyof thevariousdesignsof apparatusdevel
opsthe lessonthat moremarginshouldbeallowedfor
movingparts, 1

'. e.,moreair gapshouldbeallowed, If
applied,thiswouldmeana slightincreasein maintenance.
becauseit wouldinvolvetheapplicationof morevoltage
on eachcircuit.

The experienceof this winterseemsto havedemon
stratedthatthepowerto operateautomaticblocksignals
shouldin all casesbelocatedat thesignalpost. Under

. Ii, ~
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Detailof Foundationfor Pier No. 3
.

such a system,thefailuresareconfinedto a fewsignals.
W'here a seriesof signals is operatedfrom a common
point,a break,or interruptionin the main,causesthe
failureof a numberof signals. A fewsuchcaseshave
occurredduringthemonthunderreview.
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ScherzerRolling Lift BridgeOverNewarkBay.

The double-trackmainlineof theCentralRailroadof
New JerseyentersJerseyCity over a pile and timber
trestle,11/;mileslong,acrossthelowerendof Newark
Bay. The openingat thedredgedchannel,a shortdis
tanceeastof thecenterof thetrestle, is spannedb_va
steelcenter-picr‘swiugdrawwhichhasbeenin usefor a

thenecessityarise. Four tracksarenowusedon both
sidesof the bayandthepossibilityof extendingthem.
acrossthetrestlewasof coursetakenintoconsideration.
Themaintenanceof anuninterruptedtrainserviceduring
theerectionof thenewspunandthedismantlingof the
oldwasanotherimportantpoint. In buildinga newcen
terpierswingbridgeonthesiteof theoldspan it would.
havebeennecessaryto erect a temporarytrestleand
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GeneralPlan and Elevationof ScherzerRollingLift BridgeOverNewarkBay.

numberof yearsbutwhichsometimeagowasfoundto
beunsuitedto accommodatetheveryheavyfreightand
suburbantraflicwhichpassesoverit. This line is used
for thenumeroussuburbantrainsof theJersey(‘entrai
and for all the throughtrains of the Philadelphia 8

:

ReadingandtheBaltimore & Ohioto Philadelphiaand
theSouth.Duringthemorningandeveningrushhours

trainspassover it at inter
valssometimesas closeas

~ two minutes.Thereareal
,',_._.'-_¢-/",,,'wayslargenumbersof ves

I3/2..IlJ'-1%. sels passingthrough the
channelto andfromNewark
andothercitieson thePas
saicand Hackensackrivers.
a majority of which are
bargesandtugs. Owing[0
theswiftanduncertaintides
vesselmenare compelledto
passthroughthe draw at
timeswhenthe tide is fav
orableregardlessof the in
terruptionof train service
overthebridgeandwiththe
presenttypeof draw it re
quiresthe sameopeningto
allow a bargeto passas to
allowa mastedvesselto go
through,inasmuchas the
topsof therails areonly11
ft. abovemeantidewater.

It was decidedto re
place the present span
with a modern type of
bridge and careful stud
ies were made of the

costand adaptabilityof the difierentt5'D9SOf movtlble
bridgesto meettheexistingconditionsandtherequire
mentsfor futureexpansion.It wasessentialthat the
negvbridgeshouldreadilypermitthe buildingof addi
tionaltracksanddrawbridgesat somefuturetimeshould

ScherzerLift BridgeDuringConstruction,ShowingOldDrawSpan.

I

drawto onesideof thepresentstructureanddivertall
trainsoverit. It wouldalsohavebeennecessary.in
orderto providefor futuretracksacrossthebay,tohave
erecteda four-trackbridgeat thepresenttime,although
only two tracksarenowneeded:for. if only a double
trackswingbridgewasput in it wouldhaveto bedis
cardedand replacedby anotherof greatercapacityas
soonas it wasdecidedto increasethenumberof tracks
crossingthe trestle. A four-trackswingbridgewould
alsohaveincreasedtheheightof the tracksabovethe
wateronaccountof theheavydrumsandrollersrequired
andthiswouldrequiretheelevationof theentiretrestle
for a considerabledistanceon eachsideof theopening
andtheconsequentintroductionof undesirablegrades.

After a carefulconsiderationof all thetypesof mov
ablebridgesandconsultationwiththe\Var Departmentit

wasdecidedto put in a Scherzerrollinglift bridgeas
meetingmostsatisfactorilythecontiitionsof presentand
futuretraflic. A provisionof thecharterof therailroad
companyrequiredthattwochannelsshouldbemaintained
for navigationandplanswerethereforedrawnfor two
double-tracksingle-leaf,Scherzerlifts, placedbackto
backandeachbridgeindependentof theotherin itsopera
tion. \\'ork wasbegunon thefoundationsabouta year
ago,and on Sundaymorning,Feb. 14, the completed
westleaf was loweredinto placeon its supportsfrom
theuprightpositionin which it waserected.Regular
train movementshad beenmaintainedthroughoutthe
erectionwithoutchangingthe alinementor gradeof the
tracksandwasonly interruptedfor a few hourswhile
thebridgewasloweredfor thefirst time. ']'rainswere
runovertheNewarkbranchduringthattime.

The accompanyingdrawingsshowthegeneraloutlines
of thenewbridgeandthedetailsof oneof thepiers.
The dredgedchannelat thispointmakesan angleof 71
deg.30min.withthecenterlineof track.andin orderto
preservetheclearchannelopeningsof 8

5

ft. fixedbythe
War Department,thetwospanswereeachmade120ft.
long. Thecenterpierof thepresentswingdraw,which
hasopeningsof 7

0

ft. and75 ft., standsaboutin the
middleof theeastchannel.Sevenpiersweresunkfor

End View of BridgeShowingTrain RunningUnder.
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