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To all whom, it ntcty concern: 
Be it known that I, EDWARD GOODRICH 

ACHESON, of Niagara Falls, in the county of 
Niagara and State of New York, have in 
vented a new and useful Improvement in 
Electric Furnaces, of which the following is 
a full, clear, and exact description, reference 
being had to the accompanying drawings, 
forming part of this speciiication, in which 

Figure 1 shows in vertical longitudinal sec 
tion an electric furnace constructed in ac 
cordance with myinvention. Fig. 2 is a simi 
lar View showing the furnace at the end of 
the operation. Fig. 3 is a vertical cross-sec 
tion on the line III III of Fig. l. Fig. 4 is a 
vertical cross-section on the line IV IV of 
Fig. 2. 
My invention relates to an electric furnace 

so constructed that the materials to be treated 
therein may be subjected to heat without 
any disturbing chemical influence being ex 
erted upon them by the conductor through 
which the current passes and in which the 
heat is generated. Such conductors are usu 
ally made of carbon, and the affinity of car 
bon for other elements has hitherto served to 
prevent the use of electric furnaces for the 
performance of any of the reactions for which 
it otherwise would be well adapted. 

In constructing my furnace I take a con 
ductor, preferably of carbon, and place be 
tween it and the material to be treated a pro 
tecting layer or sheath composed of a refrac 
tory carbid, which is preferably preformed 
and placed around the conductor, or it may 
be created in the furnace at the outset of the 
process, and having thus protected the con 
ductor from contact with the material to be 
treated I raise the conductor to a high tem 
perature by the passage of an electric current 
and heat the material to be treated by con 
duction or radiation therefrom. The mate 
rial to be treated may consist of a mixture of 
metallic oxid or compound with a reducing 
agent, preferably carbon, and being shielded 
from the core is not affected thereby to any 
injurious extent, or the furnace may be used 
simply for melting materials, such as silica or 
other compounds or metals. The material 
to be heated is necessarily different in ingre 
dients or proportions from the protecting 

layer of carbid, as vwill be more fully set 
forth. 
Referring now to the drawings, I will de 

scribe my furnace in its best form prepared 
forr use in the reduction of metallic alu 
minium from alumina. 

In the drawings, Fig. l, 2 represents the 
walls of an electric furnace. 

3 3 are the terminals of the dynamo-circuit. 
4 is the carbon conductor or core which 

connects the terminals and is or may be con 
stituted of granular coke, though rods or 
plates of carbon may be employed. 

5 is the body 0f charge mixture which sur 
rounds the conductor and is composed of the 
oxid to be reduced mixed with powdered car 
bon in chemical proportion suitable for re 
duction. 
Between the body of material to be heated 

and the conductor 4 is a shield or layer 8, 
composed either of preformed refractory car 
bid or of the materials which when combined 
will form a carbid. Thus the shield may con 
sist of crushed crystals of carbid of silicon or 
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carbid of boron placed around the conductor, _ 
or it may consist of sand or boracic acid and 
carbon mixed together in proper proportion 
to form carbid of silicon or carbid of boron, 
or these oxids and carbon in less proportion 
may be placed in intimate contact with the 
core and converted into carbid during the 
first stages of the process by combining with 
a portion of the carbon of the core. When 
heat is passed through this conductor, its first 
effect is to heat the shield 8, and if it consists 
of the preformed carbid to cause it to adhere 
into a dense mass, or if it is composed of ma 
terials adapted to combine as a carbid, the 
heat will cause such combination to take 
place, and in either case the conductor will 
be protected from contact with the charge by 
the intervening layer or shield, the heatwhich 
is generated in the conductor being trans 
mitted through such shield to the charge 
mixture. When the charge mixture consists 
of silica and carbon, they will react and will 
liberate metallic aluminium, which will co1 
lect in a molten mass 6, Fig. 2, at the bottom 
of the cavity 7 which the reduction creates, 
and the carbid shield 8 will be rendered suf 
ficiently strong and dense to uphold the con 
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ductor even if the latter is made of granular 
carbon. ' 

The electric current which I employ may 
be alternating or direct and of a current den 
sity of, say, thirty am peres or more per square 
inch of cross-section of core when the core is 
granular and of greater current density when 
the core is made of rods or plates. Care 
should be taken not to use a current density 
great enough to generate such a high degree 
of heat as to decompose the carbid shield. 
During the process the charge mixture is 

protected from the core, which is thereby 
prevented from interfering with the reactions 
which are desired. 
The preferable form of my furnace is that 

in which the conductor is shielded byalayer 
of preformed carbid, because such layer is 
caused by the heat to cohere in a dense mass 
of good heat conductivity, through which the 
heat is readily transmitted and which thor 
oughlyprotects the conductorfrom the charge. 
I therefore intend to make specific claim 
thereto. It will be understood, however, 
that Within the scope of my invention as 
broadly claimed the furnace may be modified 
in construction--a tube of carbid which has 
already been formed and filled with carbid 
may be used in building the furnace-and 
that it is not necessary the carbid layer or 
shield should completely surround the con 
ductor, it being necessary' only that it should 
be so arranged as to protect' the conductor 
from contact with the charge. 
The incandescent furnace is in many re 

spects the most efficient, easily-handled, and 
all-around useful design for electric heating; 
but it has heretofore been seriously limited 
by the reactions that take place between the 
conducting-core and the materials being op 
erated upon. Efforts have been made to 
overcome this dif?culty by interposing pro 
tecting-coatings, and for this purpose clay, 
corundum, and other highly-refractory mate 
rials have been used and found more or less 
efficient Where the temperatures were not 
sufficient to cause the melting of the mate~ 
rial of which they were formed or, as some 
times occurs, their reduction Where they are 
in contact with the carbon conducting-core. 
Another difûculty that inventors have sought 
to overcome is the tendency of the current to 
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leave the properly-prepared conducting-core 
and pass through the materials being oper 
ated upon where they form more or less of a 
conducting mass. To correct this difficulty, 
various materials have been suggested, such 
as clay, oxids, and in some instances iinely 
powdered carbon or charcoal on account of 
their relatively high resistance quality, as is 
suggested by Elihu Thomson in his Patent 
No. 513,602. All of these attempts have 
been more or less successful, but have not 
met the conditions as met by my discovery 
that carbid of silicon might be used for the 
double purpose of preventing chemical reac 
tion between the carbon core and the charge 
of the furnace, and also largely assist in insu 
lating the surrounding'charge in order that the 
current might be more thoroughly con?ned 
to the prepared conducting-core. Oarbid of 
silicon is stable at the highest temperatures or 
dinarily desired for metallurgical operations, 
and the silicon being already thoroughly sat 
isiied no reaction occurs between it and the 
cond ucting-core. I have also discovered that 
itis inert at high temperatures while in con 
tact with many materials it is desired to re 
duce, melt, or smelt in the electric furnace. 

I claim 
l. An electric furnace having a carbon 

electrical conductor with a protecting-layer 
of refractory carbid and having electrical 
connections at the ends of the conductor; 
substantially as described. 

2. An electric furnace having an elec 
trical conductor, and a protecting-layer of 
preformed refractory carbid in contact there 
with, said conductor having electrical connec 
tions at its ends; substantially as described. 

An electric furnace having an elec 
trical conductor and `a protecting-layer of 
refractory carbid, said carbid layer being 
placed around the conductor and surrounded 
by a space for;` the reception of material to be 
treated and the conductor having electrical 
connections at its ends; substantially as de 
scribed. 

In testimony whereof I have hereunto 
set my hand. 

EDWARD GOODRIGII ACIIESON. 
Witnesses:  

G. I. HoLDsHIP, 
GEO. B. BLEMING. 
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