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centeronlyafewdaysandbeforethewheelswereput
in service.Thefracturewascleanandno defectswere
apparentonthesurface,yetan etchingshoweda de
cidedsegregation.Fig.9showslocationofsampleholes.
Thefollowingweretheresultsoftheanalysis:

Hile. Ca'”. Silicon. Phos. Manganese.Sulphur.
2 #2 it? .083 990 £13 .96 .196 .118 .905 .112
Theresultsof thepullingtestsof piecestaken'from

thistireareasfollows: -

Diam.oftest..... Elong.per ReductionofMark. pieces. Ultimate.c't.in2in. area,percent.2 .564in. 109,200 2 - 2.146 130,000 10 13.
Mr. H. M. Howe,in his “Metallurgyof Steel”says:

“Heterogenouscompositionusuallyimpliesheterogene.
ousstrengthandductility;andthestrengthofa heter
ogeneoussubstanceisusuallynearerthestrengthofthe
Weakestcomponentorpartthantheaverageof all the
parts;thetestpiecetendstobreakdownpiecemeal,so
Withductility.” Thisbeingso, the character:of such
tiresasareshownis tobejudged,not so muchby the
bestresultsthatcanbeobtainedfroma sectionof the
tires,butbythepoorest. - -–0–0
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Fig. 1
0

is a sketchshowingan ingot 5% ft
. long,

fromwhichfourbilletswerecut,marked A
,

B
,

C and

D respectively.Thesebilletsweremadeinto tires,
thetopportion o

f ingot, o
r

thepiecenot marked,hav.
ing beenscrapped.Thesebillets ranged in weight
from760 to 800lbs. Fig. 1

1
is a print from an etching

of a sectionofoneofthesetires,and is typical o
f

them
all. Figs., 12,13, 1

4

and 1
5

show location o
f

holes
fromwhichSamplesweretakenforanalyses.Thetires
Wereall cooled in air a

s theycamefromthe mill with.
out being subjected to any further treatment.The
chemicalanalysesshowthat the carbon,phosphorus,
Sulphur,Siliconandmanganese,wereVery nearlythe-

/~ Sameatall the pointstak

# \ en,Whiletheultimatefen
sile strengthvariedonly
from132,000to 136,000lbs.
Theelongationvariedfrom

8 to 1
1 per cent.andthe

(D per cent., which is in

markedcontrast to there.
sults from fig. 8

.

results o
f analysesand

tensile tests o
f samplestaken a
t

holes 1 and 2
,

fig.
16, from tires madefrom billets taken from long

Flg. 16.

ingots,showpracticallyno variation in composition|

andbutlittlevariation in ultimatestrength,elongation
andreductionofarea. As a result of the Writer'sin
vestigation,andotherexperiments,theStandardSteel
Workshaveabandonedtheuseofshortingotsfor tires
andarenowusingbilletscut from ingots5%ft. long

o
f

differentdiameters.Thetop o
f pipe end, where

segregationoccurs, is cutoffandscrapped.
Interestingetchingsillustratingthe effects o

f segre
gationontiresweregiven in a paperbyMr.GodfreyW.
Rhodes,Superintendent o

f

Motive Power, Chicago,
Burlington & QuincyRailroad, in a paperonSteelTired
WheelsandTheirFastenings,beforetheWesternRail
wayClub,October,1890.Themixtureusedfor etching

is threepartssulphuricacid,oneparthydrochloricacid
andnineparts o

f

water.
-

The Block System o
n

theNewYork central.

BYA. T
. DICE, -

Signals,NewYork Central & Hud
sonRiverR. R. -

Theinterlockingandblocksignals a
s

installedonthe
NewYork Central & HudsonRiver Railroadarenow
completefromNewYork to Buffalo, a distance o

f

440
miles,andthence to SuspensionBridge, 2

2

milesfurther.
Themechanicalinterlocking is o

f

thestandardtype,

Superintendentof

Ji

whenhissignallever is a
t danger)closesa circuitwhich

to danger.

stored it to danger.
have a homeandanadvancesignal,thelock is onthe

nal,lockingthehomesignal,sothatwhenanything is

reductionfrom 9.4to 13.8

The

covertheground.

be accomplishedeitherelectricallyor mechanically):

a
s

madeby the Johnson RailroadSignalCo.andthe
UnionSwitch & SignalCo.”Theelectriclockandblock
work is o

f

the mostadvancedtype. It is commonly
known a

s

“The ImprovedSykes.” Theonlyfeature o
f

theoldSykesthat is retained is thatthesignallever is

controlledbythesignalman in theadjoiningtower,but
themethod o

f carryingthisout is essentiallydifferent.

In theoldSykesthere is an electriclock o
n

thelever,
controlled o

r

held in thelockedpositionby a permanent
(horse-shoe)magnet.Abovethepermanentis a pairOf
electromagnets.The operator in anadjoiningtower,
Whenasked to unlockby plunging(hecanonlyplunge

energizesthe electromagnets,neutralizingtheattrac
tion o

f

thepermanentmagnet,allowingthelock to drop
freebygravity. •

It will readilybeseenthatanyforeigncurrent,as a

crossof line wires,lightning,etc.,wouldperformthe
sameOfficeas a plunge. In praeticethisoftenoccurred
andmanagerslostconfidencein theapparatus. In the
system, a

s appliedon this road,the lock is applied to

thepreliminarylocking,andunlockingby gravityhas
beenSupplantedbythe gravitylock, sothatthelever

is unlockedonly whenthe propercombinationis had
and all connectionsareperfect. In anycase o

f

failure
theleverremainslocked.

Thetrain is alsomade a factorby insulating a short
sectionoftrackateachtower. After a trainhas once
enteredblock A B it is impossiblefor B to unlockfor
anothertrain, until the trainwhich has enteredthe
blockhascleared it andB'ssignalshavebeenrestored

A signalmancanplungebutOnceuntilhe
hasreceivedan unlockand clearedhis signalandre

At interlockingtowers,wherewe

advancesignalandtheplungeronthehomesignal.We
put a trackcircuitfromthe home to the advancesig

trainsare not permitted to pass signals a
t danger

Withouta writtenorderbeinggiven to theengineman.
Theseordersare o

f

two kinds. The clearancecard
(white) is usedwhentheblockhasbeenreportedclear,
and it is impossible to clearthe signals o

n

account o
f

electrical o
r

otherfailure. The cautioncard (green) is . .

usedwhennocommunicationcan be had betweenthe
towers,andwhennecessaryto forward a train into a

blocknotyetclear to assist a disabledtrain,etc. These
cardsarefilledout b

y

thesignalmanand given to en
ginemen,anduponcompletion o

f

thetrip theyaresent

to thesuperintendent'soffice.
Thesignalsthat havebeenput in recentlyarepro

videdwith lamps having an 8-in corrugatedlense,
using a globeontheburner. Theyare a greatimprove
mentonanythinghithertoused. Theyareusedonlyon
highsignals,thedwarfsignalsbeingfitted with 5-in.
corrugatedlenses.

-.

Theelectricalcontrol o
f outlyingswitches is accom

plishedbyputting a derailingswitch in thesiding,and
connectingthemaintrackswitchand thederailtoone
lever. Thelever is placed in a smallhut a

t

theswitch,
andanelectriclock,placedon it

,
is controlledby the

man in thetower a
t

the outgoingend o
f

thesection.
Communicationis had betweenthetowerandthehut
by a bell,using a simplecode. TheNewYork Central

& HudsonRiverwasthefirstroad to adopttheselocks.
Tocarryout this interlockingand blocksystemon

thisroad1,633leverswererequired,asfollows:Hudson
Division,1,081;MohawkDivision,278;WesternDivis
ion,274. -

Onehundredbridgesfor signalswereused,andon
Sixty o

f

thesesignaltowerswereplaced.Thedesign o
f

thesebridgeswasshown in theRailroadGazette o
f May

13,1892,andanoutlinesketch o
f one,onwhich a tower

is supported,is shownherewithfig. 2
.

Theillustration
showsthesignals a

s theyappear to an enginemanrun
ning east. Thenorthernmostpair o

f

tracks is usedby
standingbetweenthehomeand the advancesignal, it£- +
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is impossible to clearthehomesignal. This, with the
addition o

f

theautomaticslots,or signalreplacers, to

beapplied to theadvancesignals(as proposedby the
signal companies),it was thoughtwould thoroughly

Fig.

But in theappllcation o
f

theslotsgreatdifficultywas
encountered,on account o

f

their fine adjustment.
Moreover, in case o

f
a failure o
f

theslot,youradvance
signal maybeat dangerwhile the distantsignal is

clear;andtheslotwas,afterpatientexperiments,con
demned.We werethencompelled to coverthispoint,
and,as a matterof necessity,evolvedthe following(to

Signalsat interlockingscanonlybecleared in thisor
der—home,advance,distant. You canthenreceive a

train,andafter it haspassedyourhomesignalyoucan
restorethatsignalto dangerand plungefor another
train. You cannotagainclearyourhomesignaluntil
theprecedingtrainhaspassedyouradvancesignaland

it hasbeenrestoredtodanger. It is, o
f course,possible

tocleareitherhomeor advancesignalwhenthe block

is clear,butwhen it is desiredto clearboth it mustbe
donein theorderdescribed.

Thissystem is operatedas an absolutesystem,and

* FromNewYork to SpuytenDuyvilblocksignalshavebeen in operationformanyyears,FromSpuytenDuyvil to

Yonkerstheapparatuswaserectedbytherailroadcompany.
FromYonkersto Poughkeepsie,5

8 miles,theapparatusWasputinbytheJohnsoncompanyandtheelectriclocksare
Patenall’spatent,describedin theRailroadGazetteo

f May

2
6

last. A diagramof a partofthissectionof theroadwasprinted in theRailroadGazetteo
f

Jan.15,1892.FromPough

thefreighttrains,whichrun“left handed,”that is
,

the
thetrainsonthetrackat theextremeleftruneastward.
Thesouthpair o

f

tracks is usedbythepassengertrains,
whichrun“righthanded.”Thefortytowerslocatedon
thegroundare o

f

fourdifferentsizes,varyingaccording

to thenumber o
f interlockingleverswhichtheyprovide

for. Thesignalbridge is about 9 ft
. wide,and so braced

a
s

to haveamplestiffness. Wherethere is nosignal
bridgethehomesignalsaregenerallylocated150ft. be
yondthetower. - .

In installingthis system,an eight-conductoraerial
cablewasusedbetweenAlbanyandBuffalo, a distance

o
f

301miles. This is suspendedabout 1
2

ft. fromthe
ground(onthe WesternUnion telegraphpoles,with
anintermediatepole),and is supportedby a No. 6 iron
Wire. - -

Theplan o
f

tracksprintedherewith,fig. 1
,

showsthe
yardatEast Buffalo,which is nowbeingsignaledand
interlocked,thewholerequiring70levers. This is the
pointwhereall freight is interchangedwith the Lake
Shoreand theMichiganCentralrailroads,about2,000
cars a day.

BalancingSlideValves.
Thefollowingpaper,byMr. R

.
P. C

. Sanderson,+)ivi
sionSuperintendento

f

MotivePower,Norfolk & West -

ernRailroad,wasread a
t

theSeptembermeeting o
f

the
Southern & SouthwesternRailwayClub at Atlanta,
Ga.:

Thequestion o
f balancingslidevalveshavingbeen

raisedin conversationbetweenMr. Pulaski Leedsand
myself,andaswewerebynomeanssatisfiedwiththeold
“rule o

f

thumb”methodofbalancingslidevalvesonlocomotives,I promisedthat I wouldtakethetime to
work it out,andget a clearidea o

f

whatproportion o
f

a
# valveshouldbe balancedto obtainthe bestre
SUllU.S.

I haveconstructeda diagramshowingthetotal pres
sureonthevalves o

f

our consolidatedand heavypas
sengerenginesduringeachportion o

f

the valvetravel,
supposingthem to beentirelyunbalanced. I handyou
herewith a sketchshowingthesteamandexhaustports,
andthevalve o

f
a consolidationengine in its centralposition. Second,a sketchshowingthesteamandex

haustportswiththeValve o
f

a heavypassengerengine

in itscentralposition.Third,copiesof threeindicator
diagrams,which I think can fairly be consideredastypical. The first, for ..

.

the steamdistribution o
f

a heavyfreightenginepulling a
t

slowspeed.Second,
for a heavypassengerenginepulling a

t

moderatespeed.Third,forhighspeedpassengerservice.Sketch
No. 4 shows a Zeunerdiagram,whichhasbeencon
structed to suit diagramNo. 2

.

This diagram is not
keepsie to thewesternterminus o

f

theroad,theapparatus
wasallputupbytheUnionSwitch & SignalCo.
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FIG. 1.-EAST END OF BUFFALOYARD.

NewYorkCentral d
'.

HudsonRiverRailroad.
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interference to the movement o
f

thevalvecaused b
y
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absolutelycorrect,as it doesnottake into accountthe
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