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AnotherWater-tubeLocomotiveBoiler.

HARTFoRD,Dec.20,1895.
To the Editor of THE RAILRoADGAzETTE:

In your valuablepaper o
f

Nov. 1
,

I noticed a short
article b

y

Mr. C
.

M. Higginson, o
n

therequirementso
f

the
locomotiveboiler o

f

the futurewhich interestedme,

*s aboutthat time I wasdesigning a locomotiveboiler.

In a later issue I saw a tendency to a change, a
s

illus
trated in C

.
B

.
& Q

.

engineNo.590(Railroad Gazette,
Dec. 6

,
p
.

799)and in your issue o
f

Dec. 1
3

,

thediscus
Sion a

t

the meeting o
f

the Western Railway Club
Wouldseem to indicatethat we maylook for marked
changesand improvements in locomotiveboilers in

thenearfuture.
Mr. Forsyth o

f

the C
.

B
.

and Q
.

has shown a bold
deviation in his water-tubefirebox,illustrated in the
Samenumber,and I beg to submit a designwhichalso
has theobject o

f
a combination o
f

thewater-tubeand
flueboiler,andwhich differsmateriallyfrom anything
nowin use.

The water-tubeboilerhas come to stay and the ap
Plication o

f

watertubes in steamgenerators is steadily .

increasing.What is sought in theboilerillustrated is

* largelyincreasedandmoreeffectiveheatingsurface in

thefirebox, a longerflamewayand a largergratearea,

`

probably in a greatmeasuretheissue o
f

smokefromthe
stackwill beprevented. - -

John CHRISTIANSEN,M. E.;

An old MasterMechanic. -
.

RailroadGradeCrossingsUnderthe Illinois Law.

"

Embodied in the annual report o
f

the Railroad &

WarehouseCommissionof theStateof Illinois for the tº

year1895,is a reportbytheconsultingengineer o
f

the
Commission,Mr. Dwight C

. Morgan. A particularly
interestingpart o

f

hisreport is that in which he takes
upthesuject o

f

theintersection o
f

railroads a
t grade,

givinginformationas to theworkings o
f

theseverallaws

o
f

thestate. This hehasdone a
s

theresult o
f manyin

quiriesfromdifferentparts o
f

thecountry,andthesum
maryseems to us o

f

sufficient general interest to
justify its pulication a

t

considerablelength in our
columns. -

Thegenerallylevelsurfaceof the state,renderedthe
crossingof onerailroadbyanotheronthesamelevelthe
simplestand in first cost the least expensivemethod.

Of the approximately800intersectionsof rail
roads in Illinois,but 5

4
o
f

themhavebeendisposed o
f

bybeingconstructedoveror undertherailroadcrossed.
Theconditionsaffectingthe740crossingsestablished a

t

gradearediversified,notonly in the dangersattending
themovement o

f

trainsoverthem,but in the complex
arrangement o

f

thetracksandthe attendinginconven
ience to the railroad companiesand to the public.
Sixteenthstreet in theCity o

f Chicago is citedasbeing

so intricate in the arrangement o
f

thetracks involved,
thatwithoutextensivealterations it would beimpossi
ble to installappliancesthat would proveeffectivefor
thesafemovementof trains.

It becamethegeneralpracticebythecompanies
to stoptheirtrainsbeforeproceedingover thetracks o

f

anotherrailroad. Whilethis actionreducedtheliabil
ity to crossingaccidents,yet it was notsufficientlyef
fective in determiningthe rights o

f

therespectivecom—
panies,andtherealsoexistedan indefiniteunderstand
ingas to whatconstituteda stopfor thccrossing.This
embarrassmentresulted in theenactment o

f
a law,made

effectiveJuly 1
,

1872,entitled“An act to preventinjury

to persons o
r property a
t

railroadjunctions o
r crossings.”

This lawrequiredall trains to come to a full-stop a
t

a

distance o
f

a
t

least200ft. beforeenteringupon said
crossingorjunction,andnotmorethan1,000ft. fromthe
same,and if practicablewithinsaidlimits to stop in full
view o

f

saidjunctionor crossing. Oftentimes a
difference o

f opinionexistedbetweentrainmenas to
whichoftwotrainswasfirst entitledto passover the
crossing:theincrease in thenumberof crossingsestab
lishedenhancedthedangers to trains,and it was found
thatthemanycrossingsvery seriouslyinterferedwith
thepromptandefficientmovementof trains. Ononeof
the importantrailroadlines in thestateextendingfrom
Chicago to EastSt.Louis,conformity to the law neces
sitated28 stopsexclusivelyfor railroadcrossingsat
grade. . . .

July 1
,

1887,a law entitled,“An act in regard to
-

crossingswas entirelyvoluntaryon the part o
f

the
railroadcompaniesandthereforeuponsomesatisfactory
agreementbetweenthem a

s
to thedivision o
f

thecost o
f

construction,maintenanceandoperation o
f

thedevices.
Up to July 1

,

1891,thecrossingsequippedwith interlock

- ingwereconfined to companies o
f

sufficientfinancial
ability to warrantthem in theexpendituresnecessary to

overcomethe dangersand inconveniences,which were

o apparent. - -

The advantagesderivedfromtheequipment o
f

these
crossingsweresomanifestthatothercompaniessought
to havecrossingsontheir roadsprotected;but a

s

there
werealwaystwo or morecompanieswhoselines were
involved in thecrossing,some o

f

themdidnotfeeljusti
fied in makingthenecessaryexpenditures.This,and in

someinstancesaninabilitytoagreeas to thedivision o
f

theitems o
f expenseinvolved,preventedtheirmoreex

tensiveintroduction. . . . Any crossingequippedwith
outtheconsent o

f

all partiesinterested, to shareintheex
pense,had to beuponthebasis o

f

onecompanybearing

a largepart o
r

all of theexpenseinvolved. Thisact did
notprovidefor theprotection o

f drawbridges, o
f

which
therearemany in thestate. . . . -

Theact o
f

1887was amendedMay28,1891, to include
protectionfordrawbridges,and also a separatebill was
introduced to the legislatureand passed in June o

f

the
sameyearentitled,“An act to protectpersonsandprop
erty a

t

the junctionsand crossings o
f

railroadsbypro
viding a method to compeltheprotection o

f

thesame.”
This law, which becameeffectiveJuly 1

,

1891,doesnot
affectthe provisions o

f

the originalor amendedact o
f

1887,butconferssuch additionalpowerontheCommis
sion a

s
is necessaryfor a determination o
f

casesarising

in connectionwith the protection o
f

all crossingsat
grade.

Thepracticalworkings o
f

thelaws o
f

1887and1891set
forththreemethods o

f procedurebywhichgradecross
ingsmaybeequippedwith interlockingdevices:

1st.Undertheact o
f

1887therailroadcompaniesare
givenopportunity to agreebetweenthemselves.

2d.In casetherailroadcompaniescannotagreeeither
partymayappeal to the Commissionfor itsdetermina
tion o

f

all oranypointsthatmaybe in contention.
3d.In caseanyrailroadcrossing is deemedbytheCom

mission to beunsafe,authority is conferredon it to cite
the railroadcompanies to appearbeforetheBoardand
showcausewhythecrossing o

f

theirlinesshouldnotbe
protectedbyaninterlockingdevice.

Of either o
f

the threemethodsby which anyinter
lockingcasemayhavebeendeterminedandthecrossing
equippedthe Commission in all instancesexercisesits
authority;1st, in the approval o

f

theplan o
f

the pro
poseddevise,and2d,uponcompletion,causingthesame

to beexaminedthat compliancewith the statutesmay
behad. . . . .

Uponsatisfactoryevidence to theCommissionthatthe
law and its requirementshavebeencompliedwith a

permitor certificate o
f authority is issued to therail

roadcompaniesgiving themtheright to runthecross
ing underthefollowingprovisions:

1st.Said companiesshall cause said device to be

- -

#

i; :- - - ! ºn -

| H----------H !
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-

Christiansen'sDesignfor a Water-TubeBoilerfor Locomotives.

*lsothecombustion o
f gasesand smoke in the smoke

arch,which in thiscase is locatedat therearend o
f

the
ºiler,nearthefirebox.

A brief explanation o
f

thedrawingmaybedesirable.Thefireboxconsistssimply o
f

twowaterlegsextending
backwardfromeachside of the boiler and connected. a

t

thetop o
f

therearendby a waterleg B
,

which. thewatertubesinserted in the boiler and insi. waterleg in the manner o
f

theHeineboileror

he. . Two largeflues 1
2

in. in diameterleadfrom

in
rebox

to thefrontend o
f

theboiler,andtheusual
agai * 3%-in.tubescarry theproducts o

f

combustion. towardtherearandintothesmokearch which is

man d there,and from said smokearch in theusual

thr* and impelled b
y

theexhaust o
f

theengineout
°ughthestack.

an º tube f inserted in thelowerend o
f

thefirebox

a
. ºnnectingthefireboxdirectlywith thesmokearch,

*dmitting a jet o
f

flamefrom the fireboxdirectlyint -º." Smokearch,aidsthecombustion o
f

unconsumed* Smokebeforetheyenter the stack,and thus

the dangersincident to railroad crossingon the
same level” becameeffective. This law while not
affecting the provisions o

f

the act o
f

1872and
the amendment o

f 1885,providedfurther,that upon
the construction o

f signaling appliances a
t grade

crossings o
f railroads,bywhich it is renderedsafe for

enginesor trains to passoversuchpoints,andwhich
shall first be approvedby theRailroad & Warehouse
Commission,that it shall then be lawfulto run such
railroadcrossingwithout stopping,anylaw to thecon
trarynotwithstanding. It wasfurtherprovided in this
act,that the Railroad & WarehouseCommissionshall
havethepower in casesuchinterlockingshallbyexperi
enceprove to be unsafeor impracticable to order the
samediscontinued.

It wasuponthis lawthat the matter o
f protecting

gradecrossingsof railroads in Illinois firsttookdefinite
form,theresult beingthat in the fouryears'interval
from July 1

,

1887, to July 1
,

1891, 2
5

railroadcrossings
wereequipped. - - -

This lawnotbeingmandatory,theprotection o
f

these

frequentlyinspected,and shall keepthe same in first
classworkingorderand in goodrepair,andshallprovide
for itsefficientoperationby a competentperson o

r per
sons,solongas it shallbe in useunderthispermit.

2d.Each engineand train shall be broughtunder
controlafterpassingdistancesignal,and shall proceed
undercontrolover said crossing. “Control,” a

s

here
used,meansspeed o

f

train must b
e governedbybrake

power a
t command,and in no caseexceedthepower o
f

trainmen to readilystop train within safedistance
shoulddangerappearbetweendistancesignalandcross
ing or a

t crossing.
3d.Nochangeshallbe made in the location o

f

said
deviceor any o

f

its parts,nor in the mechanicalcon
structionthereof,nor in the manner o

f operatingthe
same,withouttheapproval o

f

theCommission;and, in

case o
f anysuchchangewithout suchapprovalhaving

firstbeenobtained,theauthorityherebyconferredshall
at oncecease.

Undertheforegoinglawstherehavebeenconstructed

b
y

the railroad companiesand placed in operation
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throughouttheStateunderthe authorityof the Com
mission 115interlocking plants. In a numberof
instancesthreeor morerailroadscrossin closeprox
imity to eachother,and to obtain the mostprac
tical and economicalresultsthe devicesconstructed
atsuchpointshavebeenso arrangedas to protectall
crossingsinvolved.

In this way,of the 115plantsinstalled,protectionis
affordedto131crossings.Ninety-nineplantshavebeen
constructedby agreementbetweenthe railroadcom—
panies. SixteencaseshavebeenappealedtotheCom
missionfor determination,severalofwhichweresubse
quentlyagreedupon and dismissedbyrequestof the
petitioners. Three citationshavebeenissuedby the
Commission,one of which was dismissed,oneagreed
upon,andonemergedintoa petition.

Thenecessityof equippingthe crossinghaving been
determinedupon,theprincipalpointsof disagreement
betweentherailroadcompanies,asaffectingthedivision
of the severalitemsof expense,and which havebeen
contendedin the casesbeforetheCommission,maybe
brieflysetforthasfollows:

1st.Thatthedivisionof theexpenseshouldbein pro
portion to the numberof maintracksof eachroadin
volvedin thecrossing.

2d.That thedivisionof theexpenseshouldbein pro
portiontothenumberof trainspassingoverthecrossing
on therespectiveroads.

3d.That thedivisionof theexpenseshouldbein pro
portiontothenumberof leversin themachinereguired
for eachroad.

4th.Thateachroad shouldpay the expenseof con
structingthe devicein its own tracks,andthecostof
operationand maintenanceadjusteduponthe basisof
proportionateleversrequiredfor eachroad.

5th.Theforceofexisting contractsoragreementsbe
tweenthecompaniesastothe protectionof thecrossing
andthedivisionof expense.

Thesepoints,upon whichissuehasbeentaken,may
havereferencetothecostof construction,costof main
tenanceorcostofoperation,orallofthem.Thedecisions
of the Commissionshowthat considerationhasbeen
giventoeach,butunderthevariousconditionsaffecting
the differentcrossingsit hasbeenimpossibletoadopt
anyunyieldingprincipleof determinationthatcouldbe
usedasa precedentin all cases.

Thereareapproximatelyabout600unprotectedgrade
crossingsyetin thestate,butthecompleteapplicability
of thepresentlawsto all crossingsof thischaracterand
theevidencein handas to contemplatedwork, indicate
thatmanyof themwill be protectedin thenearfuture
throughthesamespiritof unitedinterestonthepartof
the railroad companieswhich has characterizedthe
progressalreadymade.

A numberof timeshasthequestionbeenasked,“Why
doesnottheCommissionexerciseitspowertocompelthe
protectionofall railroadcrossingsatgradein thestate?”
To thosewhohavegivenbut little considerationtothe
subject,the extraordinaryresultsof suchanorderare
notapparent.

Of theplantsnow installed,the numberof leversin
theinterlockingtowersaverage,for all plants,22work
ing levers. I am satisfiedthat the remainingunpro
tectedcrossingswouldaveragefully as manyleversper
plant.

Takingasa generalbasisan averageof 22leversat
thepresentpricepaidfor mechanicalinterlocking,each
machine,installedand readyfor operation,wouldcost
about$5,500,withouttakingintoconsiderationthevery
considerableexpenseof the other improvementsmade
necessaryatthetimeanycrossingisequipped.To equip
the600unprotectedcrossingsin the statewouldrequire
nearly$3,500,000in first cost for the devicesalone,and
mostprobablya very much larger sum, as thereare
crossingswheremechanicalinterlockingwouldnotbe
themostpracticable,andin substitutionthemoreexpen
siveelectro-pneumaticsystemswouldbeadopted.

Theaverageexpenseof operatingandmaintainingthe
devicesrespectivelynowin servicein theStateincluding
depreciation,is asmuchas$1,800perannum,equivalent
to5percent.intereston$86,000foreachplant. Apply
ing thistothe600unprotectedcrossingsand it would
necessitateanannualexpenseof$1,100,000,equivalentto
5percent.intereston$22,000,000.

It beingtruethatmanyof the crossingsof the more
prosperousroadsareat this timeequipped,the burden
of theexpensewouldfall largelyupon thosecompanies
leastable to bear it

.

While thereare compensating
features to b

e

derivedfrom the protection o
f many o
f

thecrossingsbyinterlockingdevices,yet therearesome
instanceswhereappliances o

f

this characterwould not
benefit in proportion to thecurrentexpenseinvolved.

However,thechieffunction o
f

the interlockinglaws

a
s

laiddown in theopinions o
f

the Commission, is the
protection o

f

thepublic,andwith thisend in view, an
exercise o

f authorityfromtime to time a
s

theexigencies
demand,will doubtless b

e made,but a
t

thepresenttime
theprogressivepolicy o

f

therailroadcompaniesandthe
resultsalreadyobtainedthroughtheir voluntaryaction

in equippingcrossings,wouldnotseem to justify serious
consideration o

f

such a comprehensiveorder a
s

thatsug
gested.

Thequestionnaturally arises—Isthe continuance o
f

all railroadcrossings a
t gradeandtheirequipmentwith

signalingappliances,a completeandultimatesolution to

theproblem* In manycases it is
,

byreason o
f

thelocal
conditionsexistingandwhichareimpossible o

f remedy
exceptbyverylargeandunjustifiableexpenditures,and
againthereare manycrossings a

t gradewhere it is en

1894,there

tirely impracticable to alter the conditions. On the
otherhand, a considerablenumber o

f

the gradecross
ings o

f

railroads in Illinois presentlocal conditions
favorable to analteration in thegradesof thelines .

Of thecrossingsestablishedat gradethroughoutthe
state,and for whichprotectionhasbeenprovided,with
outexceptionpreferencehasbeengiven to interlocking
devicesratherthanto reconstructtheroadsandeffectan
overheadandunderneathintersection.This is alsotrue

in thebuildingof new lines in whichthecrossingof an
establishedroad a

t grade,andits protectionby inter
lockinghasbeeninsisteduponbythejunior roadmainly
throughthemotive o

f reducingthe first cost o
f

con
struction. In a measurethis conditionmay beover
come in the discretionof the Commissionthroughthe
powerconferredon it bytheact o

f 1889,entitled“An
act in relation to thecrossing o

f

onerailwaybyanother
and to preventdanger to life and propertyfromgrade
crossings.”.

This lawprovidesthat, in theevent o
f

a failure o
f

the
railroadcompanies to agreeas to theplaceandmanner
in which a new road proposesto crossanestablished
line,eitherpartymayappealto the Commissionfor its
determinationof thecase. It is helievedthat underthe
force o

f

thisenactmenttogetherwith the benefit o
f past

experience,greaterweight in thefuturewill begiven to

the question o
f

overheadand underneathcrossing o
f

railroads.
As anillustrationtakethecase o

f
a simplecrossing o
f

twolinesat grade,in whichthe local conditionsrender

it practicabletoalterthegradeswith a view o
f

establish
ing onelineabovethe other. Thetwo propositionsin
volvedmaybebrieflysetforthasfollows:

-

1
.

Continuetheintersectionof the lines a
t grade,and

equipthecrossingwith interlocking a
t

an expenseof a
t

least$2,000in firstcost,andincuranannualexpenditure
for an indefiniteperiod o

f years in its operationand
maintenance,equivalentto 5 per cent. interest on
$30,000or ſº

2
. Expendfrom$10,000to $25,000 in first cost to avoid

not onlythecrossing o
f

thelines a
t grade,but alsosub

stantiallyall subsequentexpenseexceptthatwhichis
necessaryto themaintenance o

f

theroadway in common
with otherparts o

f

thelines. . . . -
Satisfactoryprogress in theprotection o

f gradecross
ingshasbeenmadeduringthepastyear; 1

4
newdevices

havebeenconstructedandsixplantsbuilt prior to this
year havebeenremodeledand enlarged. Plans have
beensubmittedand approvedfor the protection o

f
1

5
additionalcrossings,most o

f

whichare now in process
of construction.

sº .
ºr

locomotiveService.”

By J. H
. M'Connell,suPERINTENDENTOFMOTIVEPower,

UNIONPACIFICSYSTEM. !

Twenty-fiveyearsago a º portion o
f

thefreight
andpassengertrafficin theUnited Stateswashandled
with 1

6
x 24-in.cylinderengines. On a fewroadswith

heavygrades45-ton10-wheelenginesand50-tonconsoli
dation engineswereused. The maximumload in a

freightcarwas20,000lbs., and to preventloadingcars
beyondthatlimit a charge o

f

doublefirst-classwasadded
to theexcess.With an increaseof freighttrafficcame
the28,000-lb.capacitycar; thiswasveryshortlyfollowed
bythe32,000-lb.capacitycar. As new equipmentwas
neededthe40,000-lb.capacitycar wasintroduced,which
for a timewasconsideredas having reachedthelimit
for freight cars. The 50,000-lb.capacitycar followed,
then the 60,000-lb.capacitycar, while to-daywe see

*...*.* a car with aº of 80,000lbs. The
modernre

ºrator car with its loadandiceweighs
about100,000lbs.

The20,000-lb.capacitycarcarried300bushels o
f #.themodernbox-carcarries1,000bushels o

f grain. Everyº o
f

therailroadequipment,the trackandbridges,
beenincreasedto keepup with theadvance in the

freightcar. The same is true o
f

the passengerequip
ment.. With the 20,000-lb.car we hadthesleeping-car
weighing60,000lbs.,, andconsideredby many people
entirelytooheavyforthetrack. It is quitecommonnow
toseecoachesweighing80,000lbs.an tºº. weighin
100,000lbs....The56-lbrail wasfollowedbythe60,67,70,75,
80,90-lb.rail, and100-lb.rail is beinglaidonsomeof the
Eastern r . The locomotive, to meettheincreasedservice,has#. from a 30-ton§. .#. to

© [IrOa 60-toneight-wheelengine;the10-wheelengin m45§ º,70tons,andtheconsolidationenginefrom50tons

IlS.
Notwithstandingthegreatercarryingcapacity o

f

theE. equipment,theconstantdecrease in ratesmadey activecompetitioncausesless revenue to bederived
fromhauling a carcontaining60,000lbs. o

f freightthan
wasreceived in 1870for hauling a car containing20,000
lbs.of freight. From1870to1880therewas a decreasein
amount o

f

revenueper ton per mile o
f

48per cent.;
between1880and1894a further decreaseof r Cent.
Comi. ratepertonpermileearnedin 1870with

asbeen a decreaseof 74percent. Therev
enuederivedfromhauling a carcontaining60,000lbs. o

f

freight in 1894was 22percent.Iess than that obtained
fromhauling a car containing20,000lbs.of freight in

1870.The train expense is greater,thegeneralexpense

is greater,andtheentirecostof operating a railroad is

terthanin 1870. A railroad o
f anyimportancethat

showsoperatingexpenseslessthan 65percent.of earn
ings is acc of failingtomaintainthePºłº The
ratio o

f operatingexpenses to earnings o
f

six railroadsrunningintoChicagoshowsthe followingpercentages:
65.86percent.,68.37percent.,72.80per cent.,62.35per
cent., 5

7 percent.,74.59percent.
Work Locomotives.—Thequestion is often

asked if themodernlocomotivemovesasmuchtonnage

in proportion a
s

thesmallerenginedid 2
5 yearsago.Qld

engineersfrequentlyremarkthat theengines o
f

to day
donotdothework in proportion to their size that the
smalleronesdid25yearsago. Factsshowthat we are
gettingbetterwork with the modernengine. Every
condition is morefavorable to the modernengine;we
havegreaterweight on driving wheels,larger heating
surfaceand increasedsteampressure.Some records
show a consolidationenginebuilt in 1870,to havehad

2
0

× 24in.§: a totalweight o
f engine, o
f 100,000

lbs.,with 85,000lbs.ondrivingwheels, 1
,

ft. heating

- A paperreadbeforetheWesternRailwayClub.

*

surface in thebouler,and140lbs.steam. A consolidation
enginebuilt in 1895shows a greatdifference in everyºf exceptthe cylinders,whichare the same.The
totalweight o

f enginenow is 150,000lbs., weight on
drivers137,000lbs., heatingsurfacein boiler 2

,

ft.
steampressure180lbs. e engineof 1870hauled24
loadsweighing528tons,whilethe1895enginehauled a

train o
f 35,loads weighing 1,120tons over thesame

division. Theincrease in passengerservice is almost a
s

marked. Twenty-fiveyearsagowith a timeschedule o
f

2
2

milesanhour it wouldhavebeenconsideredan im
possibility to makeanenginehaul 1

0

carson a schedule

o
f

4
0

milesanhour,yet it is now doneeveryday, and
theseenginesmaintain a speed o

f
5

5

miles per hour be
tweenstationswith 1

0

cars. Havewe reachedthelimit
with themodernengine,andhavewe determinedhow
much a locomotivecan be made to earn for the
company?

. TommageRates.—Thequestionshould only b
e

con
sideredfromonestandpoint,that is

,

how muchcanwe
makethe engineearn ? To accomplishthis, that is

,

make it earnall it can,theideamust b
e given upthat

anengineshouldrun from75,000to 100, milesbefore

it is takeh in theshop. When freight enginesarekept

in serviceuntil theyhavemadethat mileagethecom
pany is notgettingtherevenuethe enginescouldearn.
An engine in freight serviceshouldhaul everyton o

f

freight it is capable o
f doingregardlesso
f

costforrepairs
and fuel. When the performance is considered o

n
a

mileagebasis, o
r

with reference to howcheap it canbe
run andhowmanymiles it will makebetweengeneral
repairs,therewill b

e frequentcomplaintsmadebythe
mechanicaldepartment o

f

over-l ing, and aneffort
will bemade to havethetrainreduced in order to favor
the engine so therecanbe a betteraveragemadeonrepairsand coal. r four years'experiencewith toni. ratingon grades,rangingfrom 4

0
to 9

6
ft

.
to themile, it has resultedin ayº.” increase in average

number o
f

carspertrain. here22 loadswas a train
oversome o

f

theheavygrades,by the tonnagesystem
frequently 2

6

carsarehauledwith thesameenginethat
hauled22carsfor a full train. In anothercasewhere

2
8

carswas a full train, a tonnagerating hasincreased
thetrain to 3

5

loadswith thesameengine. It wassup
posedthat 2

8

loadswas a full train, and trainmenwere

o
f

theopinionthat the enginecould not pull 3
5 loads,

butafterseveraltests it was demonstratedthat theen.
ginewascapable o

f doing this, and no furthertrouble
wasexperiencedin hauling a train o

f 1,100tons.
Whenweconsidertheservice o

f
a locomotivefromthe

standpoint o
f

what it canearn,andnotwhat it costsper
mile to run it

,

wewill thenbegin to increasetheº:

o
f freightcarspertrainandarrive a
t

thequestionaffect
ing the revenue o

f

thecompany,andthat is thecost o
f

hauling aloadedcarpermile o
r

cost o
f hauling a ton o
f

freightonemile. Thereareveryfewroads in thewest
onwhichthetrain haulcouldnotbeincreasedon some

o
f

thedistricts.. An increaseof,one car,containing 2
0

tons o
f freight, in eachtrain will increasethe earnings

o
f

a locomotive in oneyear$7,200,andtheonlyadditional
expensewouldbe90tons o

f

coal. Taking the average
of a locomotiveat 3,000miles#.

month,or36,000miles
peryear,wehavetherevenue o

f
2

0

tons o
f freighthauled

thesamemileage a
t

Quecentpertonpermile o
r

2
0

cents
per mile per car. There has beenno increase in the
wages o

f

theengineer,fireman o
r trainmen, o
r

for re
pairs. Theonlyextraexpensehas beenfivepounds o

f

goal,per car mile. Takingtheaveragetonnagepercar
for the year on sixWesternroads,which is 11.34tons
percar,thelocomotivecan earn on this basis$4,118.40

É. yearfor thecompanymorethan it did beforé. By
eepingthe engine in first-classcondition a

t

all times,

I believeeverylocomotive in freight serviceon our
Westernroadscan b

e

made to earn a
t

least$4,000more
for thecompany,peryear,than a

t present;and theexpensewill notbeſncreasedexceptfor fuel a
t

theaverage
rate o

f

fivepounds o
f

coalpercarmile.Reportsof Performanceand Cost,-The tºº.statements o
f

locomotiveperformancessentoutbyrail
roads,when compared,show a widedifference in cost,
andunlesstheconditions o

f makingthemupareknown
thecomparisonsareunsatisfactory.Someroadsallow
enginesonlyactual mileagebetweenterminals,regard
lessofºf; o

f

timemakingthetrip. Shouldthetrain

b
e delayedseveralhoursbyswitching o
r meetingtrains,

IlO.# is allowed. In helpingservicetheengine isonlycreditedwithactual mileage.While thecrewwill
receivea day'spaytheenginemaymakebut 8

0

miles in12hours.
It is theF. of a numberof roadstoallowcon

structivemileage to all engines in passengerandfreight
service.Someroadsadd10percent. to the mileage, a

s

it is claimed to makeupfor thecoalandoil used in tak
ing theenginesfromtheroundhouse to thetrainand in
leavingthetrainandbeingput in the roundhouse.
addition to this they areallowed 1

0

milesperhourfor
switchingor layoutson the road. Whereovertime is
paidtheengineer,theengine is given mileage to make
upfor it. Bythissystem o

f wateringmileagea locomo
tivereportis madetoshow aº averageon coal and
oil andlowcostfor repairsand a largeindividualengine
mileage,whentheactualcost is 1

0
to 1

5 percent.greater
thanthatshownbythereport.

Takingtheannualreports o
f

someWesternroads,con
sideringthe freight,enginemileagewith freight , car
mileage,theyshowthefollowingpercentages o

f freight
enginemileage to freightcarmileage:

4.06percent. 4.24percent.
4.76 “ 5.35 “

4.37 § { 5.32 & 6

Thecombinedmileage o
f passengerandfreighttrains

comparedwiththeenginemileage in sameserviceshowsfollowingpercentageso
f engine to carmileage:

8.78percent. 7.76percent.
7.57 & A 11.29 { %

7.44 $ $ 6.48 & &

The following givesnumber o
f

carsper trainwhen
figuredonsamebasisforall theroads:

18.80 20.09
18.66 17.73
23.60 24.66
22.86

in rating trains. One road
ratestwoemptiesasone load,othersthreeemptiestwo
loads,andothersfiveemptiesthreeloads. A trainof 1

0

loadsand20emptiesunderthesesystemswouldbecalled
respectively, 2

0 loads,.22 loadsand 2
4

loads. But the
showingonpaperwouldconveythe impressionthatone
roadwas.# a greaternumberof carspertrainthan
another,whenthere is a probabilitythat theroadshow
ingthesmallertrain wasmovingthesametonnage.Éj

this matterstill further,the averageton
nagefor a loadedcarfortheyearonthefiveroadsshows:

There is no uniformit

12.87tons. 14.40tons.
9.09 “ 12.26 “

9.84 **

With such a variation in themanner o
f allowingmile

ageandratingtrains, n
o satisfactorycomparisoncan b
e

made,and until all roadsshow the cost o
f moving a


