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book,thereportis takendirectlytothatbook,thussav-

i

ing copying.Withoutthis savingthe plan wouldbe
tooexpensive,butwithit thereisasaving.
Mr. J. R. Kavanaugh,oftheChicago,St.Paul& Kan
sasCity,readapaperon“TheCar-serviceDepartment
of theFuture,”inwhichhe advocatedthe keepingof
the railroadmail serviceaccountand the switching
accounts,graindoorrecords,sealsand sealrecordsby
this department,as well as the supervisionof fast
freightmovementand the distributionof passenger
cars. Mr. C. H. Cannon,of the GreatNorthern,de
scribedthe practiceof his officein keepingtherecord
of locomotiveperformance,whichhasbeendonesince
April, 1888.The recordisausefulcheckon errorsof
enginemenandtimekeepers,andisbelievedtobeworth
manytimesitscost.

TheHallSignalCo.'sMechanicalInterlocking.

TheHallSignalCo.,of NewYork andChicago,which
hashithertoconfineditself to electricsignals,hasre
centlytakenmeasurestoadda departmenttoitsshops
forthe manufactureof mechanicalinterlockingII]3,
chines,aswellassignalsandtheusualaccessories,and
an8-leverinterlockingmachinebuiltbythecompanyis
nowonexhibitionat itsofficein New York (50Broad
way).
Theaccompanyingfigureshowsthestyle of thema
chine. ThelockingisoftheordinaryStevenstypewith
mitrelocking. The chiefpeculiarityis the movable
pivotfortherocker,this featurehavingbeeninvented
by HenryBezerandThomasW. Burley,whohaveap
pliedforpatentsupon it

.

Mr. Burley is signalengineer

o
f

theLehighValley,andMr. Bezer,whowasformerly
connectedwiththeEnglishsignalmanufacturer,Sykes,

is nowemployedbytheHall company.
Theprincipalclaimmadeforthismachine is thatex
cessivewearandstrainontheleverandontheframe
generally,areobviatedbypivotingthearmF3, a

t

its
lowerendandtherocker F on a pinwhichslidesupand
downin a bracketfixedto theframe. All thelocking
anditsactuatingmechanismareabovethefloorlevel.
ThereareribsF1,F2,castontherocker F

,

andwithin
themfitstheroller E

.

Whenthecatchrod is lifted,the
catch is clear o

f

theprojectionon the stationarySeg
ment D

,

andtheroller E will haveraisedthe rocker F.

Thenthe upperface o
f

therib Fi will beagainstthe |

shieldK. The arcof that faceof K which engages
with therib F1 is concentricwith the lever;also the
faces o

f F1,F2,when the rocker F is raisedas just
described.The adjustment o

f

the catchrod is such
thatwhenthe clutch is broughtagainstthe leverthe
lowerend o

f

thecatchrod is just clear o
f

theprojection
on D andF1,andthereforetherocker F is controlledby
K. Althoughnotcompulsory, it is preferable to grasp
theclutchandthelever H whenmovingthe lever to

eitherposition.Thiskeepsthecatchrodjust clear o
f

theprojectionon D
.

-

It will beseenthat throughoutthe movement o
f

the lever there is next to no movementpossiblefor
the rocker F

,

because o
f

the control o
f

the shield K
.

Even if
,
in consequenceo
f

wear o
r

inexactfitting o
f

parts, it becamepossible to bring the rocker F to a

positioneccentricwith the lever, the Slide G1, to
whichtherocker F is pivoted,canrisewith therocker,
sothattherewouldalwaysbe a path for theroller E

withoutthatkickingand breakingstrainwhichwould
resultweretherockerpivoted to a fixedbase. In other
words, a

s

therocker is pivoted to a movablebase, it can
adjustitselfconcentricallywiththemainlever.

It will beunderstoodthatwhenthecatchrod is lifted
fromoneend o

f

theprojectionon D and is droppedinto
theotherend,the rocker F

,

througharm F" and link
A1,operatesthetappet A in theusualmanner,andthat
themovemento

f

thetappet A canbetheminimum o
f

what the mitrelockingrequires,because o
f

the rigid
conditions o

f

therocker F duringthemovemento
f

the
lever H fromoneposition to theother.

ManganeseSteel.

In a paperreadbeforethe AmericanSociety o
f

Me
chanicalEngineers, a

t Providence, in June,Mr. H
.

M.
Howebroughtforwardthemostprominentcharacteris
tics o

f manganesesteel.
Startingwiththefactthatsmallproportions o

f

man
ganesehavebutlittleeffect o

n

thehardness,strength

o
r ductility o
f iron, h
e placedthe first visiblepre

dominanteffect a
t

about2.5percent. Then,“as the
proportion o

f manganeserisesabove2.5percent,the
strengthandductilitydiminish,while thehardnessin
creases.This effectreaches a maximumwith some
whereabout 6 percent. o

f manganese.Whenthepro
portion o

f

this elementrisesbeyond 6 per cent, the
strengthandductilitybothincrease,whilethehardness
diminishesslightly,themaximum o

f

bothstrengthand
ductility heing reachedwith ab5ut 1

4 per cent.

o
f manganese.With this proportionthe metal is

still so hardthat it is verydifficult to cut it with steel
tools. As theproportion o

f manganeserisesabove 1
5

per cent,theductilityfallsoff abruptly,the strength
remainingnearlyconstanttill themanganesepasses

1
8 per cent., when it in turn diminishessuddenly.”

‘. Steelcontainingfrom 4 per cent. to 6.5percent. o
f

manganese,even if it havebut0.37percent. o
f carbon,

is reported to b
e
so extremelybrittle that it can b
e

powderedunder a handhammerwhencold,yet it is

ductlie when hot.” Another instancewhere the
properties o

f

the alloydifferwidelyfromthemean o
f

thepropertiesofthecomponents..

Thepaperthendealtexclusivelywiththegreathard
ness o

f

themetalcombinedwithitshightensilestrength,
and astonishingtoughnessand ductility,merelymen
tioningtheotherproperties o

f

freedomfromblowholes,
difficulty o

f welding,increase o
f toughnessbyouenching

from a yellowheat;its enormouselectricalresistance,
andlowthermalconductivity.
In itsresistancetoabrasionmanganesesteelexcelsall
othersteelswhentestedon anemerywheel,but when
applied to a smoothrevolvingshaft it falls belowblue
temperedhardtoolsteelby 6

0 percent. -

As forthehardness o
f manganesesteel, it “seems to

be o
f

ananomalouskind. Thealloy is hard,but under
someconditionsnotrigid,as it canbebentdoublecold
withoutcracking. It is veryhard in its resistanceto
abrasion; it is not alwayshard in its resistance to im
pact.” -
Referenceis notmade“to themerefactthat it canbe
indentedby a sharpblow,”for“thispower o

f enduring

f
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distortion is almost a necessaryconsequenceo
f

itsgreat
ductility;”but “to its behaviorunderconditionslike
those o

f
a hammerhead,”where it has notmettheex
pectations o

f

itspromotors.

In testingthemetal in theshape o
f

caraxles, it with
stoodblowsrepresenting4

3 per cent,moreenergy,yet

with a verymuchlesstotaldeflectionthan thecarbon
axlewith which it was comparedbeforebreaking.
Again, in comparinga manganesesteelcarwheelweigh
ing612lbs.withcastironwheelsfromthe bestmakes,
thetotalenergyrepresentedby theworkdonein break
ingtheformerwas 1

8

times a
s

much a
s
in thecaseOfthe

latter.

It is in thefield o
f

carwheelwork forpassengercars
thattheauthorexpects to find one o

f

thewidestappli
cationsofthemetal.
“Tosumthisup, in resistanceto abrasionalone,man
ganesesteelexcelsthe hard carbonsteels(whenun
hardened)and a fortiori thesoftsteels.Whereboth
abrasionandrepeatedshocksare to b

e resisted,manga
nesesteel is certainlylessliable to breakthanthehard
carbonsteels;butwhether,undernew conditions,com
biningshockandabrasion, it will prove a

s rigid a
s

the
carbonsteelswith which it will thenhavetocompete,

directexperimentalonecantell." - *

The peculiarproperties o
f

themetalnaturallyraise
numerousproblemsfor it

s

successfuland economie
working. Butinasmuch a

s
it forgesreadily a
t
a yellow

heat, it is suggestedthat it beworked in this condition

to a shapemorenearlycoincidingwiththefinishedlines
than is usuallydone. Still theremustbe a certain
amount o

f

coldworkingdone,andthe emerywheel
whichcutsmanganesesteelveryreadily is theresort.

It hasbeenfoundthatthis steel is peculiarlywell
adaptedforuse in bridgepins,asthewear o

f

those in

service is verymuchlessthancarbonsteel.At firstthe
problem o

f cuttingthe threadfor the locknutswas a

seriousone,but it hasbeensolvedbyusingWyman &

Gordon'smachineforforgingthreads.Whilethemetal

is quiteductileitsresistanceto drawing is so great,and

it requiressuchfrequentannealing,that it is doubtful if

it meetswith a verywideapplication in thisdirection.
Up to thepresenttimetheestablishedusesformangan
esesteelarefew. Themostimportantuse is a

s

thepins
forholdingthebuckets o

f dredgers,thencomesthat o
f

links in commonchainelevators.Thecyclonepulverizer

is madewith blades o
f manganesesteel,where it has

beenfound to fill everyrequirement.“A greatmany
pointsandcrossingshavealsobeenmadeforbothsteam
andhorserailroads,but it is notyetknownhowthe

HALL SIGNAL COMPANY.,

wear o
f manganesecompareswith that o
f

carbonsteel
undertheseconditions.”
“Finally, it is to b

e expectedthat manganesesteel
shouldmakeexcellentarmorplates,for herehardness
andtoughnessshould b

e

combined.Theplatemust b
e

so hardthattheshotdoesnotpenetrate it
,

yet so tough
that it doesnotcrackandlet thewater in ; andsuch
experimentaldata a

s

wehave,indicatethat it will
fulfill thisexpectation.”
Fromallthathasthusfarbeenlearnedthen it is safe

to assumethatdespitethe difficulties in its manipula
tion thatwouldseem a

t

firstsight to act a
s
a barrier

to its introduction,the peculiarhardness,tensile
strengthand ductility o

f manganesesteelmustserve
both to “createandlimititsvalue in thearts.”

The Department o
f Transportation a
t

the World'sFair,

TheDepartmento
f Transportationis to b
e

one o
f

the
greatcoördinatedepartmentso

f

theWorld'sColumbian
Exposition,and it is the intent that this department
shallfullypresenttheorigin,growthanddevelopment

o
f

the variousmethods o
f transportationused in all

agesand in a
ll parts o
f

theworld. PasthistoryWillbe
illustrated,and it is hoped,that, in theinterestiofhisto
calaccuracyandthe preservation o

f importantrelics
whicharenowdailypassingaway,the[attentiono

f

the


