
arm h
a
s

1892] 809THE RAILROAD GAZETTE.

Aluminumstandsfourth,beingprecededonly b sil
ver.copperandgoldasaconductorof heatas we I as
electricity.. . . Theelectricalconductivityofastandard
sectionofpuresilverbeingtakenatlfll,anequalsection
ofcopperalsoat 100,puregoldat78.0,an e ual section
ofpureannealedaluminumhasanelectricaconductiv
ityofabout54.20.

Thisrelativelyhighelectricalconductivitywhenequal
weightsare takenwill undoubtedlyprove a factorof

im ortnnceindevelopingelectricalusesforaluminum.
be electricalconductivityof aluminumis increased

fully 5 percent.bycarefullyannealingeventheordinary
softwire andwithharddrawnwiretheconductivityis
increaseVbyannealingnearly10percent. Pure alumi
numhasno polarity,and indeedthecommercialmetal
in themarket is practicallynon-magnetic.

Purealuminum,whenproperlytreated,isaverymal
leableandductilemetal. It standsthirdin theorderoi‘
malleabiliiy,beingexceededonly by goldandsilver;
andin theorderofductilityseventh,b8llJl'.!exceededby
gold,silver.platinum,iron.softsteelandcopper.Both
malleabiliryand ductilityaregreatlyimpairedbythe
presenceof thetwocommonimpurities,siliconandiron.

Aluminumcanherolledor hammeredcold,butthe
metalis mostmalleableat,andshouldbeheatedto.be
tween350'and400°Fahr.,forrollingor breakingdown
fromtheingottothebestadvantage.Like silverand
gold.aluminumhas to be frequentlyannealed,as it
ardensupremarkablyuponworking. In consequence
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INDICATORDIAGRAMSTAKEN FROM

Thesediagramsarethebestthathavebeenpublished
fromatwo-cylindercompoundin thiscountry.Thecom
bineddiagramsshowaneconomicaluseof steamsuch
ascouldnotbeobtainedinanykindofsingleexpansion;

enginethatit wouldbepracticalto make. Thecards
showtheeffectof insideclearanceat lowspeeds.andin ,

thiswayareinstructive.as manyhavehesitatedtouse‘

insideclearanceonsimpleengines,fearinguneoonomical
results. The contrary is shownbycardNo.75.where
the speed is ' such that the transfer of steam
from one end of the cylinder to the other. so
clearlyshownin cards Nos.63,64 and 65,hasbeen
reducedtosuchasmallamountthat it doesnoteflect

I

theindicatorperceptibly.Theimprovementin thecom

ance is worthattention.
valve is adecidedadvantageonasimpleengine,evenat
moderatespeeds,andan importantand necessarystepI

to take fora.high speedengine,as shownbythead‘
rnirableindicatorcardsfromtheReadingenginewhich
wepublishedrecently.

It isevidentfromtheseindicatorcardsthatthetwo
cylindercompoundengineisnowbeginningto receive

lflfllhr.~~

SCHENECTADYMOGUL
G

LOCOMOTIVE.
Thejiguresat theuppercornersshowUteboilerpressure.

ofthisphenomenonofhardeningduringrolling.forging,
stampingordrawing,themetalmaybeturnedoutvery
rigidin finishedshape.sothat it willanswerexcellently
wellforpurposeswherethe annealedmetalwouldbe
entirelytoosoft. or tooweak,or lackingin rigidityto
answer.Especially is thistrue withaluminumalloyed
withasmallpercentageoftitanium,copperor silicon.
it can be safelystated,as ageneralrule,thatunder
similarconditions,thepurerthe aluminumthe softer
andlessrigid it is.

The veryremarkableresultsthathavebeenobtained
withaluminumbronzesandwithaluminum-Babbittfor
bearingswerepointedout. Thesemayalsobefoundin
thepa erbeforecited.Mr.Huntclosedhislecturewith

a brie accountof a dozenor morecuriousand_usefulalloysthat havebeendiscoveredby difierentinvesti
gatorswhichindicatesomeof theprobableusesof the
metalandwhichshowhowcarefullythis fieldof in
vestigationisbeingworked.

Adirondack 8
:

St. LawrenceCompoundMogul
Locomotive.

TheSchenectadyLocomotiveWorkshasrecentlybuilt
threecompoundmogulfreightenginesfortheAdiron
dack& St.Lawrenceroad,of thedesignshownbythe
accompanyingilll1sLl'll.ti0llmadefromaphotograph.The
generaldimensionsof theseenginesareasfollows:

C,\linders.2Oand30,1}.in.X26in.
Drl~'er=,diameter.57in IBoiler,wagontop.diameteratfrontend,58in.
Firebox.10.’in.X -12%in.
Tube.-.number.268.
Do.,diaineier.2 in.
Do.length.ll ft.6in. IBoilerpressure.persq in..180lbs.Drivingaxlejourrals.8ln.X9_llJ.Enginetruckaxlejourn‘-ls.6 in. X l.0i:n.
Tenderaxlejournals.4%in. X 8 In.
Weightondrivers.lll.500lbs.
Weightontruck.18.00!lbs.
Totalweight.132.500lbs.
Travelofvalves.6%in _Outsidelapofvalves,1

%

iii._Insideclearanceofvalves.highpressure.A in.eachside.Insideclearanceofvalves.lowpressure.1‘;in eachside.
Thecapacityof thetender is 4,000gallonsofwaterand

eighttonsofcoal. Wegivesomeinzlicatorcardstaken
fromoneoftheseengineswhenhauling'55loadedfreight
carsonthe NewYork Central& HudsonRiverroad.
Theenginehaulingthistrainsteamedfreelywitha 5 in.
exhaustnozzle. The followingtable givesthedata
fromtheindicatorcards:

i I

Pointof ‘Per 0
.

Of
No. Rev. Piston Miles cut-otl’in . work
of ' per a eedin per inches. Horse-donein

C-8l"d.[1]]llll.ll.€eelper‘hour. power.L. P. o -

l minute.1 i llnder.
(H.P.lL. P

-1 ‘

54 in 1733‘ ms‘ 21%:-22».367.7 52.53
65 72 Ill! l‘.’.‘.l l7 18! 528.4 50.]?
50 IM 4501'»‘ ILN lfllig15,' 637.5l 5.’.5l
as 108 168 ill31, 12 ‘ 13!-Q‘609.3. 51.21
61 ' ioi , 450.6. 17.63lw% in.., aim 1 52.|3
15 l 192 as: - 32.5510%! so2.s; .'>|.a.s

I .

thecarefuldesigningandproportioningwhich it sowell

I deserves.

] BlockSignalingApparatusontheChicago,Milwaukee

8
:

St. Paul.
.-isourreadersmayremember,thesignalingof trains.soastokeepthema stationapart,is donebythe sta

tionoperatorsontheChicagoand CouncilBluffs Divis_
ion of the above-namedroad by meansof Morsecir.
cuits,arrangedsomewhatdiflerentlyfromthoseusually
employed.The soundersareworkeddirectly,without,
relays,andaresoarrangedthattheycanbemadeextra
loud,whendesirable,forthebenefitof operatorswhose
dutiesoftencallthemoutsidetheofllce.Wegivebelow
thesubstanceof the rulesunderwhichthesecircuits
areoperated.

The normalconditionof the “blockwire" is a Ci!‘-i
cuit from any one stationto the next stationeast
or west. Soundersof 25ohmseachareusedwhere
distancesdo not exceedeightmilesbetweenstations.
Twocellsof batteryper mile is the usual rule. The
operatorplaceshis keyonthewestsideof theground
switchwhensignalingaheadforeastboundtrains,and‘

ontheeastsidewhensignalingaheadfor westbound
trains. Therearetwosounders,onekeyandoneground
switchat eachstation,exceptterminals,andbatteries
ateachalternatestation Thegroundswitchesarekept
turnedtothewestsideof thekeybymeansofaspring,
becausemoreworkisdoneeastthanwest.
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Fig. l—C.,M. & St.P. Ry.BlockSignalCircuits.

Nobusinessexceptthatpertainingto the blockingof
trainsmaybedoneonthiswire. Theoperatormustal
wayskeepthegroundswitchturnedoneitherthewest
oi-.theeastside(exceptwhenworkingwiththestations
eastandwestat thesametimel.thuspreventingsignals
reachingastationnotinterestedin the businessbeing,

Operatorswill thenunderstandthat anysignals‘done.
theyhearon “ block" instrumentsare intendedfor
them,andihatsuchsignalsmustreceiveattentionat
mice.

Whenreportinga train the operatormustholdthe
groundswitchbetweenthetwopoints,call eachofllce
threetimes,signhis call and report; thenclosethe
groundswitchat onceto enablehimto receive0.K.

/

pressionlineoncardNo.75bytheuseofaninsideclea.r--

Tocutouttheinsideofaslide‘
-I frombothdirections.If ().K. is notreceivedhemus l~

calleachofficeuntilhegetsit, and inust thenrepor

‘ again.

TDLIN!

Fig. 2—GroundSwitch. Fig. 3—S|gnalLevers.

' Toaidtheoperatorinsurelyputtingon the ground

~ wire.after sendinga report,thegroundswitch,fig. 2
.

1 hasbeendevisedandisusedin someof theoffices.This

it will beseen,isconnectedwiththekeyin sucha way
thatthrowingtheswitchof!opensthekey,andclosing
thekeyputsthegroundonagain;while,solongasthe

P groundison,thekeymaybeworkedin theusual man
ner.

Fig. 4 showsan arrangementof circuitsconnected
with the signal levers,whichhas beendevisedand
patentedbyC.E. Buzzell,anoperatoratoneof thesta
tionsontheline,forthepurposeof soundinga continu
ousalarmonthesoundersduringthetimethatasema
phoreis helddowntoadmita train to a section.The
lowerparallelogramrepresentsthe undersurfaceof
thecoverofabox inclosingthelowerpartsof twover
ticalleversforoperatingthesemaphores(boxandlevers
shownin fig.3). Theseleversareplacedinsidethetele
graphofllce,and theyprojectthroughslots, 6

,

inthe
topofthisbox.

WIST

Fig. 4—Buzze|l'sSafetyDevice

Thepositionof the leverfor theeasternsignalisrep
resentedby 7 E andthat of thewesternsignalby 7 W :

5
,

5 representrockerarmsfastenedtotheundersideof
thecoversof theboxbypivots, 4

,
4

,

in sucha waythat.
aswill beseen,themovementof thesignalleversopens
or closesthe switches 2

,
2

,

controllingthe currents
throughwires22and 25. When lever 7 E'is movedto
its oppositeposition(to the otherend of the slot) it

closestheswitchon the eastside.andin likemanner
themovementof 7 W totheotherendoftheslotcpens
theswitchin wire 25. In the flgure,the circuitfrom
theeast,wire15, is brokenat 8 E. Thecircuitfromthe
Westernwire,23.goestofgroundthrough13,25. 8 W,17.
18and19. The breakingof the easterncircuitat 8 E
throwsthecurrentthroughtheautomaticcircuitbreaker
at14,thenthrough13.25,17,to ground,and,thecircuit
breaker,or“ buzzer,"beingnow in circuit,thereis a
continuousalarm,thus warningtheoperatorthatthe
signal 7 E is down for admittingatraintothesection.
Thewesterncircuit.23,operatesinthesamemanner.If
bothswitches, 2

. 2
,

areopenatthesametime,theground
wire is entirelycutofi‘andcircuits23and15areconnected
togetherdirectlythroughthebuzzer,12,thusgivingan
alarmat the homeofficeandat thestationsin both
directions.

, By thisapparatusan operatorwho disregardsthe
rulerequiringhimtoholdthesemaphoredown(instead
of fasteningit)andgoesoff aboutother work is re
mindedof what.hehasdone,aslong as he is 'within
hearingof thebuzzerorautomaticsounder.Everytime
a trainisadmittedtoasectionthe buzzervibratesas
longasthesignalisdown,sothattheoperatorat the

, otherendof thesectionhasaspecialwarningshowing

_ him(inall probability)theexact time that the train‘ enters,andremindinghim that hemustnot admit a
trainmovingin theoppositedirection(theroadissingle

,~ track). And if anoperator,sayat A, shouldblunder
andadmitatraintothesectionA B beforehe had re
ceivedtheconsentofB, hisactionin pullingdown the
semaphorewouldatoncenotifyB andquitelikelygive
himtimetocorrectanydangerouserroronA'spart.

OreDock Contract.

. TheDuluth8cWinnipeghas let thecontractforbuild-
ingoredocksatthemouthof theNcuiadgiRiver,onAl:
louezBay,Superior,\Vis., to Grant.Foley Brothers&
Guthrie,ofSt. Paul. ThesedocksWill beusedjointly
bytheDuluth8:‘Vinnepegand theDuluth,Messabe&
Northern.
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