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A clever Device in Filling a Trestle.

u t NEw York, Dec.11,1896.
To THEEditor of THERAILROADGAZETTE:

-

In yourissue o
f

Dec. 1
1 youshow a photograph,“Fill

Ting a Trestle,”andstatethatunderthespecificationsall
boulderswereexcluded,butthat it is obviousfromthe
photographthatboulderscouldnotalwaysbekept out.

Thestatementdoesnot do justice to theingenuity o
f

the contractorand the success o
f

his method.The
specificationsstatedthat all boulderswere to be ex
cluded,this provisionhaving beenintroduced a

s

the
onlymaterialthat could be economaicallyobtainedfor
filling thetrestlewasfound a

t
a bank in whichoccurred

a largenumber o
f

boulders. The contractorrequested
thatthispart o

f

thespecificationsbe so modified a
s

to

permithim to usetheboulders,heassumingall liability

in regard to damage to thetrestle. The devicethat h
e

usedwaseminentlysuccessful,the material a
s

it came
fromtheshovelbeingscreened,butboulders o

f

consid:
£rablesizebeingallowedto go into the bank. These
boulders,however, in all casesweredeflectedbymeans

o
f

thescreenandcarriedouttotheedgeof theembank
ment,wheretheywereused a

s
a protection.Thepart o
f

thebankonwhichtheloadrestedwascomposedalmost
entirelyof finesand. W.M.BARCLAYPARSONS.

GreenLights—andSomeOtherThings.

TAUNTON,MAss.,Dec.15,1896.
TOTHEEDITOROFTHERAILROADGAZETTE:

Suchstrongargumentsasthosepresented in yourcol
umsagainsttheuse o

f

white lights in semaphoresig
nalscouldnotfail to takeeffectsooneror later(though
mostsuperintendentsandsignalengineershaveexpected

it wouldbelaterratherthan sooner)and your readers
will perhapsbesurprised to hear that signs o

f

action
appearfirst in the conservativeEast. The leaven is

working,butnot a
s yet in themostsatisfactorymanner.

As anoverdose o
f yeast in thehands o
f

an inexperinced
cookmakesthebreadburstits boundsso theleavenof
logichashereled to a resultthatwill make it necessary
sooneror latertotry overagain.

A prominentrailroad in thisstatehas putup a signal
with a greenlight forall-rightand a redonefor danger,
buthasfollowedtheEnglishidea o

f makingthedistant
signalpreciselylikethehome; and hasdisregardedthe
plainlessons o

f experience,both in Englandand in this
country,byomitting to interlockthe distantwiththe
home. Whatdoyouthink of that? And the rule re
quires trains to stop a

t

the distant signal when it

showsred. Just a
s

the Englishmenare beginning to

seetheabsurdity o
f

thisantiquatedrule,weYankeesare
taking it up !

Verilythelocomotiveengineercancontinue to assert
that he is thechiefmanonanyrailroad,andthatthere
forehe is truly thehero o

f

therail. In theold timeshe
wasrequired to run withoutanysignal a

t

all and to be
responsiblefor safetyandfor reachingthe end o

f

his
trip ontime, in spite o

f

carelessflagmen, o
f freightcon

ductorswith poorwatchesandof sectioumasterswho
notifiedhim o

f

washouts o
r not,just a
s theyhappenedto

seefit. Thoseconditionsare row mostlydoneaway
with,and manyimprovementshavebeenintroduced;
butherewehave a moderncombinationwhichdemands
impossiblethings o

f

theengineers in a way a
s perplex

g
:

a
s any o
f

the old-timecrudities(although I say
“mºern” I cannotsay “novel” for equallydefective

..
.

oonditionsexist in otherplaces).Theengineermust b
e

able to stop a
t

a distant signalwithout receivingad

anceinformation o
f

how h
e mayexpect to find it
,

and
yet h

e

must make time; and making time is no
easy thing nowadays.Although powerful engines
are provided, the weight o

f

the cars and the
requiredspeedareincreased,andthe engineer'stask is

moredifficultthanever. Canthere b
e any doubt how

hewill meet it 2 When in doubt,onaccount o
f

a poor
viewof a distantsignal,hewill takechances.And, as

o
f old, if he is alertandcautioushewill probablystave

off theday o
f

disasterso long that the officers o
f

the
roadwill go to sleep in the confidencethat they have
“thebestrunners in thecountry.” Whichway is theart
of signalingprogressing,backwardor forward 2- L. M.A.

[Theart, o
r science, o
f signaling is progressing,and

progressing in the right direction. This, we haveno
doubt, is the right answer to thequestion o

f

ourcor
respondent,thoughheseems to expectus to saythat
thecontrary is true. Thethingdescribed in his letter
mustbean experiment;and if it is intelligentlyfol
lowedup, it will probablylead to somethingbetter.
Thesignalengineerwho made it evidentlyaims to

curean admitteddefect in the ordinaryplan o
f sig

naling,andthat is a laudablemotive. Massachusetts
wasthescene o

f
a derailment,recentlydescribed in

thesecolumns,which wasdue to a brokenredglass;
it maybethat that is what startedthis movement

for a change. As for practice under this signal,
as it is described,the mostthat canbe said is that,

if the superintendentdesires to continue it in peace,
he should thank his starsthat he is in New Eng
landinstead o

f
Old. A distantsignalnot interlocked

wouldbeheldbytheBritish Board o
f

Tradesufficient
reason for declaring a railroad not entitled to the
governmentcertificateauthorizing it to run trains.

A rule makingthedistant a stopsignal is sure to make
troublewith fast trainseither in England o

r America;
butunfortunately it seems to beeasy in both coun
tries to keepruleson the book for years while con
stantly winking a

t

their violation. In thecase o
f

this particularrulethewinkingprocesshasbeengoing
on S

o longthat it hasonsome roads become a pro
foundslumber.At least, so it appears. — EDITORRAIL
ROADGAZETTE.]

-

CastSteelin LocomotiveBuilding.’

Paper by Mr. Sag e
,

MechanicalEngineer o
f

the
Schenectadyfºo;#. Works.

lf

One o
f

themostinteresting ºf therecentdevelopments
in locomotiveconstructionhasbeenthe increasinguse
of caststeel,andbeforetakingup in detail the advan
tagesgained, it maybe o

f

valueto mentionthegeneral
reasonswhich haveledto its widesubstitutionforcast
andwroughtiron. Thesereasonsare,first, a desire to use
aslarge a boileraspossibleandtheconsequentlighten
ing of theotherpartsasmuchas strengthanddurabil
ity will permit ; second,thegrowingneedfor a stronger
materialthancastirontowithstandtheincreasedstrain
of thelargecylindersandhighsteampressuresusedin
modernlocomotives;third, a desire to lightenrecipro
catingpartsandthusreducethe effect o

f reciprocating
counter-balancesonthetrack ; and, fourth,thesubsti
tution o

f

caststeelfordifficultand expensiveforgings,
whichhasbeenrenderedpossibleandeconomicalbythe
decrease in cost o

f

steelcastingsand the improvement

in quality. In thisconnectionthe following is quoted
from a letterreceivedfromtheAmericanSteelCasting
Company: e

“Themainpointof advantage in theuseof steelcast
ingsas a substitutefor castiron is the greatsaving in. andas a substitutefor forgings is a saving in

machinework,dueto beingable to castclosetofinishing sizes.”
The necessity o

f obtainingthe maximum o
f power

with theminimumof weight is thefeature o
f

locomo
tivedesigningwhich,perhaps,involvesthegreatestdif
ficultyand requiresthe mostcarefulconsideration o

f

anyconditionbywhichthe locomotivedesigner is lim
ited,and in this locomotivedesigningdiffersradically
fromthatof stationaryengines. . ..

.

For mostpas
sengerservice, a

t least,toe ability o
f

the locomotive to

do work is limited byits boilercapacity,and it is be
lievedthatthegreatdemanduponthe boilersof mod
ernlocomotiveshasbeencausedmorebytheincrease in

trainspeedsthanbytheincrease o
f weights. With the
maximumloadspermittedon the rail it is oftenvery
difficult to useboilerslargeenough to do theworkre
quired,and 1

t
is necessaryforthelocomotivedesigner to

lightenpartswhereverpossible in order to makeup for
theweightwhichmustbeputintotheboiler. It is this
necessitymorethananyotherwhich has led to thein
creasinguseof caststeel in locomotiveconstruction.

Thedemandſor a strongermaterialthan castiron, to

withstandthestrains o
f largecylindersand highsteam

ressures,hasalsobeennotable. The increase o
f

strain#. to high steampressure is clearlyshownfrom the
factthat a 1

9
x 24-in.cylinderwith180lbs. o
f

steamhas
morepowerthan a 2

1
x 2

4

in...with145lbs, the higher
steampressurecorrespondingin this casetoanincrease

in power o
f

2
4 percent. , Increasingthe size o
f parts tocorrespondwith such increases o

f power is difficult in

manycases,andwithcast iron,unfortunately,increase

o
f

sectiondoesnotmeanan equalincreaseof strength.
Thenecessity o

f reducingtheweight o
f reciprocating

parts as muchas possibledoesnot need to bedwelt
upon,andcaststeelenterslargelyinto theconstruction
of thelight reciprocatingpartsused in recentlocomo
tives.

The superiority o
f

caststeelover wroughtor cast
iron in strengthand ductility is seenfromthe follow
ingteststakenfrom therecords o

f

the testingdepard
ment o

f

theSchenectadyLocomotivesWorks. Average
resultsfrom140teststaken from cast-steelwheelcen
ters applied to passengerand freight locomotives;

tensilestrength,71,400lbs per squareinch:elongation,
19.2percent. in 8 in. and24.1percent. in 4 in. In each
casethetestpieceswerecastonthewheel,onetestpiece
répresentingeachcenter. The record o

f

tests also
suowsthelocation o

f

thewheelcentersforeachengine.

* An abstractof papersanddiscussionat theNovembermeetingo
f

theNewEnglandRailroadClub.

gº-ºº:me=mºm

For comparisonit maybesaid that first-classcastiron
hasanaveragetensilestrengthof,from20,000 to 30,000
lbs.persquareinchwithpracticallyno elongation,and
wroughtiron a tensilestrength o

f 48,000 to 50,000lbs.
withanelongation o

f
2

0 percent.and upward in 8 in.
Thefiguresthusshowthatcaststeelsuitablefor loco
motiveusehasnearlythreetimesthe tensilestrength

o
f

castironand 5
0 per cent.morethan wrought iron.

It alsohasthegreatadvantage o
f highductility,being

nearlyequal in this respecttowroughtiron.

In order to realizethefull benefit o
f

thegreatstrength
of caststeel,however,muchcaremust beexercisedin
the designingand manufacture o

f

the castings.Cast
steelhas 5

0 percent.moreshrinkagethancastiron,and

is muchmoreliable to unequalshrinkagestrains,which,
unlesscarefullyprovidedfor,will morethanoffsetthe
hightensilestrength. It is the practice o

f

the works
with whichthewriter is connectedtoaskthecriticisms
of thesteel-makersuponthedesign o

f

difficultcastings,
suchas wheelcenters,and modifythe distributionof
metalaccordingly. In general it maybesaid that the
rulesforcorrectproportioning o

f

iron castings,regard
ing uniformity o

f section,large fillets,etc.,applywithgreaterforcetocaststeel.
Theuse o

f

caststeelas a substitutefor castirongen
erallyincreasesthefirstcost o

f locomotives,thecost o
f

theprocessandgreaterpercentageo
f

loss makingthe
priceper poundaboutthree timesthat o

f

cast iron,
againstwhichthesaving o

f weight in mostcastings is

only a smalloffset. Thecost o
f machining is also con

siderablygreaterthanfor castiron, as morefinish is

required to allowfor unequalshrinkage,and the hard
nessandtoughness o

f

themetalrequiresthe machines

to berun a
t

lowspeedswith light feeds,thusincreasing
thecost o

f

laborandlesseningthe output o
f

the shop.
In somecases,however,steelcastingsmaybesubstituted
for difficult forgingswith a saving in first cost,but
thusfar this hasenlyprovedtruefor locomotiveuse in

a fewcasesandwithsmallforgings. -
Steelcastingsareused in thiscountrymoreor lessex

tensivelyfor the followinglocomotivedetails:driving
Wheelcenters,driving boxes,cross-heads,frames,pis
tons,expansionpadsandknees,domerings,rockersand
footplates.

Thesubstitution o
f

caststeelfor castironfordriving
wheelcenters in Americanlocomotiveshas beenvery
recent. Thefirststeelcentersappliedbythe Schenec–
tadyLocomotiveWorkswereputin serviceMay 1

,

1895.
Sincethen500wheelcentershave beenused in passen
ger and freight service,including locomotivesnow
underconstruction.Thusfar theprincipaluseforsteeldriving-wheelcentershas beenfor large passenger
engines,but quite a numberhavebeenappliedalso
tofreightengines.For passengerlocomotivesthemain
advantageso

f

steelareitsdecreasedweightandgreater
strength. A photographwhich I havewith meshows
castironandsteelcenters62in. diameter,designedfor
thesameservice,the saving in weightwith the steel
beingabout610lbs.percenter,or a total savingfor a

four-coupledengine o
f 2,440lbs. I alsohaveblueprints

with meof differentdesigns o
f

steeldriving-wheelcen
ters applied to passengerand freight engines.
Thestrengthandshockresistingpowerwith the steel
centers,evenwith a lighterweight, is undoubtedlyvery
muchgreaterthanthatof castiron; in fact,withsound
castings,freefromshrinkagestrains, it is difficult to see
how a steelcentercan be brokenexcept in a wreck.
Greatcare,however,mustbe takento avoidshrinkage
strains. Therims are split in four places,which are
carefullyslottedaudfittedtightlywith planedcast-iron
plugsdrivenin so that the shrinkage o

f

thetire will
maketherim practicallysolid. Greatcaremustalsobe
takenin pouringthemetalandwhilecastingsare cool
ing. Thesteelmakerssay,forinstance,thatthebaked
mouldsaresohardandunyieldingthat if thesand is not
brokenawayalmostimmediatelyafterpouring,shrink
ageflawsarealmostcertain to develop.An incidental
advantage o

f

steelcenters,which is appreciatedbythe
engineers, is thechancegivenforoiling and inspection
throughthelargespacesbetweenthespokesandaround
thehubs. -

. A difficultyinvolved in theuseof cast-steelcenters is

thenecessity o
f providingforhubwear,as it is we.lknown

thatcaststeeldoesnot wearsatisfactorilyagainstcast
iron. Thishasbeenprovidedfor bytheuseof castiron
or bronzehubliners,or a facing o

f
babbittor bronzeon

t le driving?boxes.Babbittandcaststeelaresaidtowear
well together. Thirty locomotivesrecentlybuilt at
Schenectadyſor theNew York, NewHaven & Hartford
Road,withsteelwheelcentersand drivingboxes,had
thedriving boxesfacedwith babbitt,thehubsof the
wheelcentersbeingsimply facedoff assmoothaspos
sible,andthesearereported to bewearingverysatisfac
orily. Drivingboxesfacedwith bronzearealsosaidto
wearwellagainstcaststeel.

Cast-steeldriving centersfor freightenginesallow o
f

a considerabledecrease o
f weight,butthe advantageof

increasedstrength is probably o
f

evengreaterimport
ance,especiallyfor themainwheels,asall sixandeight
coupledenginesmusthavethe main rod connectedto
theoutsideof thecrank-pin,thusexertinggreat lever
ageon the wheelcenteraround the crank-pin hub.
When made of cast iron these parts must be
very heavy,, and even when all possible has been
done in designand material,cast-ironmain wheel
centers are liable to give some trouble from
cracking on heavyengines. It is believedthat this
mightbeentirelyovercomewith well-constructedsteel
centers,andthe lighteningof thehub and rim which
couldbe obtainedwould allow of increasedcounter
balancebeingput in themainwheel,as in small-driver
engines,with cast-ironcenters,the balanceon main
wheelmustoftenbedeficient.

For driving boxes,cast steelhas thus far had but
limited use in spite of its great strengthand the
trouble experiencedwith broken cast-iron boxes.
Probablyone o

f

themainobjections to a moreextended
useofsteelboxeshasbeenthe fearof badresultsfrom
wearbetweentheboxandwheelhub,andat the wear
ingsurfacesof thesnoesandwedges.Babbittor bronze
facing,however,seemsto settlethe questionof hub
wearsatisfactorily.ThelargesteelCrivingboxesfitted
up for theNewHavenengines,beforereferredto, had
nospecialprovisionmadefor wearagainsttheshoesandwedges,andweareassuredthat the results in service
havebeenmostsatisfactory. Assumingthat thewear
canbemadesatisfactory, it is believedthat steelboxes
aredestined to bequitegenerallyused. Comparedwith
cast iron they give great strengthandfreedomfrom
breakage,can b

e

made to saveconsiderablein weight,
andtheflangescanbereduced in thickness, if desired,
and thus.. theshoesandwedges to b

e

widened togivemorewearingsurface. Steelboxes, also, being
muchstifferthancastiron,wouldhavelesstendency to

springwhenthebrass is pressedin. As comparedwith
solidbronze,steelboxesexpandlesswith heatandcan
thereforeprobablyberun with a closeradjustment o

f

wedges.Thefollowingletter receivedfrom Mr. JohnHenney,Jr., Superintendent o
f

Motive Power o
f

the
NewYork, NewHaven & HartfordRailroad,givesvery
valuableinformationonthesubjectof thewearof steel
boxes:


