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cost and rapid.deterioration?in use..The 

rapidly burned away by the surrounding 

threads being cutinamachine butitis pref 

metal portion or body of the electrode the 
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To all phom it mag_concern: Any suitable form of eleetrode may be em 
* Beit knownthat I,FREDERICKM.BECKET | ployed aceordingto the kind offur"ce with 
subject of the King of Great Britain and | whichitis designed to beused.?The form 
Ireland, residing at Niagara Falls in the | shownin theillustration?is eSpecially Suited 
county of Niagara and State of New York |forusein connection with afürnage of hori 
have invented eertain new and?useful Im-|zontal type in which the electrodes are of 
provements in Electrodes for Electric Rur-| equal size 
naces of which the followingis a specifica-| The electrode is?formed of any suitable 
tion. conductive material preferably of metal or 
My invention relates to electrie furnaces | alloys of metals. It mayeven be construgt 

used in the art of electric smelting and in | ed of carbon or graphite It is preferable, 
electrolytic reduction processes wherefused | however to employa suitable metal as the 
eleetrolytes are.employed. | material for the electrode,_as thereby great 
The object of my inventionis to provide|savingin costis efected.?I have found that 

an improved electrode for furn?ces?of the | 8n eleetrode constructed according to?my 
above-named character possessing advan-|invention of cast iron_forms a satisfactory 
tageous features of construction at less cost | and efficient material ?Where however, 
and of greater efficiency than those at pres-|iron would contaminate the bath.or electro 
entemployed. - lyte, I employ other metals: nickel for in? 

Inelectriefurnaces ofthe classabovemen-|stanee is?well suited for the material of 
tioned it has been customary heretofore to | whichtoform myelectrodes. Wroughtiron 
use carbon electrodes?These possess many |forms a satisfactory electrode ?By the use 
inherent defects and disadvantages, such as 

may be considerably inereased and I have 
discovered that aferro-titanium alloy forms 
a most eficient material out of which to con 
struct electrodes. Experiments conducted 
with a ferro-titanium alloy containing 7.5% 
titanium showed a raising of the melting 

| point overwroughtiron byabout300°C.and 
over; cast iron by about 500°.C. The brit 
tleness of cast iron_is a disadvantage; but 

ferro-titanium alloy referred to provides 

carbonis not only consumed by gases liber 
ated in the chemical and electrical action 
which takes place in thefurnace butis 8lso 
oxygen of the atmosphere, 
I have discovered that by constructing 

electrodes with a hollow or chamberedinte 
rior through which.a cooling fluid may be 
Circulated I am able to secure greater efi 
ciency and at a mughless expense 
Inthe ageompanying drawing I hayeillus 

trated myinvention Said drawingis.aver 
ticalsection ofoneembodiment of myinven 
tion, - 

1 represents the body oftheelectrode con 
Strueted as shown, with a hollow or cham 
bered interior2.in which a.gooling agent 
may becirculated by means ofinlet andout 
let pipes 3 and4. - 

5indicates a carbon shell This carbon 
shell or coating may be the ordinary or 
amorphous Carbon used for electrodes, the 

an electrode much tougher and less brittle 
than ordinary.cast iron and which can be 
machined.with comparative ease Elec 
trodes of this construction areless expensive 
than if constructed wholly of carbon, and 
8lso provide.a ready me"s of circulating 
therein 8 cooling agent All the adyantages 
of a carbon electrode are preserved in this 
form of construction and a? the sametime 
the principal.sadvantages and defects are 
eliminated The earbon is kept cool and 
may be preserved from exposure to the air. 
The advantage derived?from the use of 

electrodes constructed according to my in 
vention lies in the fact that for the same 
amount of energy Gonsumed the cost of re 
ductionis considerably lowered Aseries of 
expériments and tests?have demonstrated 
thät in the reduction of barium carbonate a saving of over82.pertonincost oftheprod 
uctis efected. 
The action of a cooled electrode results in 

erable to form the shell of graphite on ac 
count of_its great ease in machining The 
Carbon shell may also be molded on the 
latter being providedwith threads or?corru 
gations.to make the joint or adhesion be 
tween the shell and.metallie portion secure, 
the Carbon being baked to harden the same. 

of alloysthe.melting point of the elegtrode 
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the formation thereon of a solidified coatin 
orfilm ofthe electrolyte material Itis we 
known that most chemical substances are 
conductors ofelectricity at a high_tempera 
ture but being.poor gondugtors of hea the 
passage of the heat of the fused materialis 
only slowly conducted to the metal of the 
electrode and therefore to the cooling agent circulating therein. 
The rate offlow of the cooling agent and 

the current density on the electrode surface 
should beso adjusted that at alltimes a thin 
film oftheelectrolyteischilled on thesurface 
of the electrode?thus.protecting the latter 
from the action oftheliberatedgases orother 
produets of electrolysis at the anode or the 
cathode when workingin direet current elec 
trolysis By properly regulating the supply 
of cooling agentin proportion to the current 
density and temperature on the electrode 
surface the electrode has an economical 
?ange of 9pplication from low temperature 
fused work to the necessarily high tempera 
tureusedin the manufacture of carbids sili 
cids, etc. - *? 

The goolingagentusualy employediswa 
ter but any suitable cooling agent such as 
oil, mercury.etc. according to the nature of 
the work and the character of the electrode, 
may beused - 
? is "dvantagequs to supply the cooling 

fluidundorreduced pressure;in otherwords, 
to circulate the same through the eleetrode 
by means of suction as by being drawn 
through by a pump so thatin ease of a leak 
in the electrode instead of the water or 
o?her cooling agent exudinginto the bath, 
the fused material will be drawn into the 
leak and chilled thereby completely form-| 
ing a plug which.acts automatically to re? 
pair the leak If pressure were employed 

896,429 

there would be a probability_of the ? agent escaping into the molten bath an 
causing a very serious explosion. 
Itisfound in the pragical working of the 

electrode that the employment of an elec 
trode of the character described but having 
its wals of toogreat?thickness is useless; 
since where the metalistoo thick (as at the 
corners forinstance) the action of the cool 
ing agentisinswficent toprevent the melt 
ing of the metal Ayeryimportant feature ofmyinventionthereforeisthattheelectrode 
may be made of excessive thickness of metal 
andthenfused downinthe bath whereit au 
tomatieglly assumes the right thickness. 

It will be seen that by my invention, I 
have provided an eficient and easilygon 
structed electrode, which efects a consider 
ablesavinginthe costofreductionof various materials. Electrodesconstruetedageording to myinventionarespeciallyadaptedforuse 
inelectric furnacés for the reduction of car 
bonates and sulfates, as?forinstance,barium Carbonates and sulfates. 
Having thus described my invention the 

followingis what I claimas new therein and 
desire to secure by Létters Patent: 

1. An electrode having a metallic body 
portion the.interior of which is hollow or 
chambered for the purpose described and 
having arl exterior coat or shell of carbon thereon. 

2. Anelectrode having a body portion of a 
ferro-titanium alloy which is hollowed or 
chambered for the purpose deseribed and 
having an exterior coat or shell of Carbon thereon. 

- FREDK?M. BECK? 
Witnesses: * … 

R.A. WITHERSPOON, 
FRED J. COE. 

45 

55 

60 

65 

70 

75 


