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To all uvhom, it may concern 
Be it known that I, EDWARD GOODRICH 

ACHESON, a citizen of the United States, re siding at Monongahela City, Washington 
5 county, State of Pennsylvania, have invented 
* certain new and useful Improvements in Elec 

trical Furnaces, of which the following is a 
specification. 
My invention relates to the production of 

I o silicide of carbon, or “ carborundum,” as it is 
commonly termed, such as is described and 
claimed in myPatent No. 494,767; and it has 
for its objects to improve and cheapen the pro 
duction of such material; and it consists in 

5 the various features of invention, substan 
tially as hereinaftermore particularly pointed 
Out. 
One of the objects of my invention is to im 

prove the method of production of the mate 
2o rial above set forth, and in carrying out this 

s portion of my invention I make use of an 
electric furnace, whereby the materials used 
in the production of the i silicide of carbon 
may be, more economically and effectively 

25 treated by the ?lectric current, and I utilize a 
furnace for carrying out this method substan 
tially such as will be hereinafter described. 
In carrying out. my method I provide a well 
defined path or core in the furnace, through 

3o which the electric current passes and to which 
it is restricted to a great extent, while the ma 
terial to be treated and operated upon to pro 
duce the silicide of carbon is so placed or ar 
ranged in the furnace as to receive, its heat 

35 energy from the core in lines diverging from 
the direction of the path of the electric cur 
rent, in contradistinction to those furnaces 
in which the materials being operated upon 

* are intermingled with a conducting medium 
4o for the electric current and are operated upon 

more or less directly, the heat enèrgy in this 
case being produced by immediate contact 
with and through the mass of material being 
treated, while in my case the heat energy. is 

45 expended more especially and directly upon 
the core and is transmitted to the material 
being treated more or less indirectly. In my 
present invention the core forming the path 
of the electric current, while offering more or 

59 less resistance to the passage of the current, 
so that it will become sufficiently heated is 
of relatively lower resistance to the electric 

| atted upon. 

same. . Fig. 3 is a partial sectional view show 

current than the i resistance of the material 
being treated, so that not only does the core 
form a more direct path for the passage of 55 
the electric current, but a path of less resist 
ance, so that practically a very small portion, 
if any, of the current diverges from the path 
and passes through the material being oper 

6o 
Other features of my invention reside in 

the character of the mass to be treated, and I 
will now proceed to describe the preferred 
means and manner of carrying out my inven 
tion, reference being had to the accompany- 65 
ing drawings, in which 

Figure 1 is á side view, partially in section, 
of a furnace for carrying out my invention. 
Fig. 2 is a vertical transverse section of the 

7o 
ing another arrangement. - Fig. 4 is an end 
view of the same. Fig. 5 is a partial sectional 
view of still another arrangement. Fig. 6 is 
an end view of the same, and Fig. 7 is a detail. 
The furnace comprises a receptacle, which 75 

may be of any desirable form, but preferably 
of relatively great dimensions in the direc 
tion of the path of the current compared to 
its cross-section, and is built up of some re 
fractory material, which is also electrically 8o , 
non-conducting-as, for instance, fire-brick. 
I have shown in the drawings a base A, form 
ing a solid foundation, upon which is erected 
the receptacle having the sides A' and ends 
A*. These side walls A' are constructed in a 
manner to formloose joints between the brick 
or other material composing the walls, in or 
der to permit the free escape of gases result 
ing from the operations, the gases burning at 
these points of escape, and thereby contribut 
ing to a greater or less extent to the heating 
of the materials operated upon. . The end 
walls are arrang?d to furnish a bearing for 
the electrodes, and these may be variously 
constructed in accordance with the particular 
form of electrodes used. Thus, for instance, 
in Figs. 1 and 2 I have shown an electrode 
comprising a number of carbon rods B, pass 
ing through openings in the end of the fur 
nace, which openings are lined, as at. q, with 
some highly refractory material, as asbestos 
or the like. The outer ends of these rods are 
connected together electrically in any suit 
able way, as by a terminal plate B”, to which. 
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the conductor leading from the source of elec 
tric energy S is connected in any suitable 
way, the object being to distribute the elec 
tric energy throughout all the rods as evenly 
as possible and to providea large area of con 
tact between the core and the electrodes in 
the interior of the furnace. In the form 
shown in Figs. 3 and 4 in place of a number 
of carbon rods I have shown a single ter 
minal in the form of a plate or block of car 
bon or similar conducting material, which is 
connected to the source of supply in a similar 
manner. A preferable construction of elec 
trodes is shown in Figs. 5 and 6, wherein 
practically the whole end of the furnace is 
comprised in the electrode B*. This electrode 
is composed in the present instance of a num 
ber of rectangular bars of carbon bº, arranged 
in a suitable confining frame or clamp Bº, 
which in this instance comprises the metallic 
bars or plates bº, connected by screw-rods b“, 
whereby the various carbon rods may be held 
in close contact with each other. In order to 
supply the current to these rods with the 
least possible resistance and to evenly and . 
thoroughly distribute it throughout the mass 
of the rods, I make use of a series of plates 
B“, preferably of copper, which are placed 
between the successive layers of bars and are 
heid in intimate contact with the faces of the 
barš by the frame Bº, and for convenience of 
connecting the electric terminals therewith 
these plates are provided with tongues or ex 
tensions bº, which can conveniently be brought 
together, as clearly seen in Fig. 6, and secured 
to the terminal conductor, so that it shall offer 
little resistalace to the passage of the current 
and shall thoroughly distribute it throughout 
the mass 0f the electrode. The electrodes at 
each end of the furnace have practically the 
same arrangement, only one being shown in 
detail in the drawings. 

In preparing the furnace for operation I 
provide a path for the passage of the electric 
current through the furnace, and I have 
shown it in the form of a core C. This core 
is composed primarily of some refractory ma 
terial which offers a greater or less resistance 
to the passage of the current, but which is of 

55 

a lower resistance than the mass of material 
being operated upon, and while various sub 
stances, may be used as a core and it may be 
in a solid mass or in a granular condition I 
preferably use granudar carbon, the size of 
the individual grains varying in accordance 
with the size of the furnace and the condi 
tions of the current being used. For in 
stance, in a furnace where the core is about 
eight feet in length and the maximum value 
of the energy of the current approximately 
one hundred thousand watts, the diameter of 
the core being, approximately ten inches, the 
individual grains composing the core are pref 
erably about three-sixteenths of alla inch in 
diameter. Et will be understood that I do not 
limit Namyself to these precise dimensions in 
colunection with this amount of electric en 

ergy; but practice has demonstrated that 
these proportions are most effective. 
Carbon in its various forms may be used 

as a core, and the relative sizes and dimen 
sions of the core will vary in accordance with 
the character of the carbon and its electrical 
conductivity. For instance, in forming a core 
of granulated coke of the standard quality, 7 
made from bituminous coal, I make the core . 
substantially of the dimensions stated; and 
I have found that after once using the char 
acter of the grains has become changed in 
the matter of form and electrical conductiv 
ity to such an extent as to render it desir 
able to form the core when constructed of . 
these altered grains of a smaller diameter 
than when made of the original coke. 
While the core, as above described, may ex 

tend throughout the length between the elec 
trodes, it is preferable to reduce the size of 
the particles forming the core at its ends to 
improve the contact between the core and the 
electrodes, making more intimate contact 
with the electrodes and aiding in the ready 
passage of the current through thè core, and 
I have shown at c a portion of the particles 
of the core in a reduced condition. More 
over, it is exceedingly important to prevent 
the material to be treated coming in contact 
with the electrodes, in order to avoid the 
formation of incrustations on the electrodes, 
which interfere with the free passage of the 
electric current, and with this object in view 
the inner ends of the electrodes enter into 
the body of the core. In order to aid in 
maintaining intimate contact between the 
particles of the core and the electrodes, I 
sometimes apply a weight W, as indicated in 
Fig. 1, or the same results are accomplished 
to a greater or less extent by arranging the 
electrodes in the position indicated ina Fig. 3, 

è 

where the weight of the mass tends to main . 
tain intimate corat?ct. It is sometimes de 
sirable to line the furnace with some refrac 
story material-as, for instance, fire-clay--and 

I have indicated in Fig. 3 a lining or pieces 
IL òf such refractory material. 
Arranged in the furnace and surrounding 

the core is the mass of materials to be treated 
by being subjected to the influence of the in 

I 

tense heat generated in the core by the pas 
sage of the electric current, and this mass is 
indicated at D. Of course it will be under 
stood that tbis mass will vary in its composi I2 - 

tion according to the purposes and objects for * * 
which the furnace is used and the products to 
be obtained, and in the present instance, iri 
which I use th? furnace in the production of 
carborundum, this mass comprises a mixture 
of some carbonaceous material, a silicious ma 
terial, a suitable fluxing material, and a sub 
stanee which will add to the electrical resist-. 
ance of the mass, while it acts to render the 
mass more porous and to aid in the escape of 
the gases throughout the mass. . Thus a pre 
ferred mixture for the production of carbo 

Il rundum comprises twenty parts, by weight, of 

3. 



parts, by weight. 
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coal, coke, or other form of carbon reduced ! 
to small particles, twenty-nine parts of sand, 
five parts of common salt, and a sufficient 
quantity of fibrous material-such, for in 
stance, as sawdust or the like--in about two 

mately mixed together and are packed in the 
furnace so as to surround the core practically 

I O 
throughoutits length. Generally the massis 
placed directly in contact with the surface of 
the core; but in some instances I have inter 
posed means to separate the core from the 
mass-such, for instance, as layers of paper 
or similar material; but these of course are 
destroyed in the ordinary operation of the 
furnace. 

I findit exceedingly advantageous to use as 
a carbonaceous material a hydrocarbon 

25 

30 

such, for instance, as anthracite coal, as this º 
is not only exceedingly cheap, but it is rich 
in carbon, and the parts which would ordi 
marily be a waste in carrying out my process 
in this case are utilized as a fuel to aid in 
heating the mass, thereby reducing the elec 
tric energy necessary to produce any given 
amount of product. . - 
From the above it will be, seem that the 

charge of the furnace comprises as its essen 
tials a conducting-core between the elec 
trodes, which core is as nearly elementary in 
its composition as possible-that is, it should 
be (when carbon is used) as pure carbon as 

35 
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55 necessary to the stüccessful operation that 

can be readily obtained-andit should be in 
a form to offer less resistance to the passage 

material to be operated on, and at the same 
time it should be capable of being heated to 
an intense degree without destruçtion. It is 
also well understood thatin producing a crys 
talline product it is necessary to have some 
base on which the crystals can commence to 
form, and in the electrometallurgical forma 
tion of crystals, which in this case is contem 
plated, the laws governing the formation of 
crystals are not departed from, and the core 
forms the necessary groundwork for the 
growth of the crystals, which are formed in 
a ring or cylinder around themass of the core, 
the nature of the constituents of the original 
mixture being destroyed as the crystalline 
cylinder increases in its dinnensions. 
in the carrying out' of my invention it will be 
seen that the electric current passes through 
the core connecting the electrodes, and it is 
practically all of the current should be con 
ducted through the mass of the core, as the 

These materials are inti- . 

to a high degree of temperature by the pas 
sage of the current, and the heat therefrom 

timated, the combustion of the gases, and to 

Thus, 

passage of the current or any part thereof 
through the mixture of the materials is detri 
mental to the production of the crystalline 
products, and when" any material amount of 
current does pass through the mixture the suc 
cessful production of crystals is prevented. . 
It will beseen that the core becomes heated 

is imparted to the surrounding mass of ma 
terial in lines diverging from the lines of the 
current through the core, and, as before in 

7o 
some extent the carbon in the mixture in that 
portion of the charge exposed to the air, 
aids in heating the mass, thereby hastening 
the process and producing a saving in the 
amount of electric energy expended for a 
given output. 
What I claimis 
1. The method substantially, as hereinbe 

fore set forth of producing silicide of carbon, 
which consists of interposing between the 8o 
terminals or electrodes of an electric circuit 
a core of granulated refractory material of 
comparatively low resistance forming a con 
ducting-path for the electric current, and sur 
rounding this core with the mass comprising 
silicious and carbonaceous material to be 
treated of relatively higher resistance, where 
by the heat energy of the electric current is 
received directly by the core, and the mass 
of material being treated receives the heat. 90 

75 

energy from the core in lines diverging from 
of the electric current than the surrounding the direction of the path of the electric cur 

rent. • 

2. A mass-to be treated in an electric fur 
mace for the production of silicide of carbon, 
comprising a carbonaceous material, a sili 
cious material and a fibrous material, sub- , 
stantially as described. , . " 

3. A mass to be treated in an electric fur 
nace for the production of silicide of carbon, 
comprising a carbonaceous material, a sili 
cious material, a fibrous material and a flux, 
substantially as described. . 

- 4. A mass to be treated in an electric fur 
nace for the production of silicide of carbon, 
comprising a mixture of anthracite coal and . 
sand, substantially as described. 48 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

EDWARD G00DRICH ACHES0N. 
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Witnesses: ---- « 
FREDERICK BöILLING, 
F. L. FREEMAN. 

  


