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This invention relates to metallurgical 
electric furnaces of the arc type, and more 
particularly to an improved method of car 
bonizing metallic charges in such furnaces. 

5. It has heretofore been the common prac 
tice to construct the hearth or bottom of 
arc type metallurgical furnaces of refrac 
tory material, such as magnesite, dolomite 
organister, which becomes electrically con 

10 ducting at high temperatures. It has also 
been proposed to construct furnace bottoms 
of this kind of a layer of refractory mate 
rial which is of progressively increasing 
conductivity from the top downward. 
Such a bottom, however, does not give the 

best results for certain classes of work, and 
I now propose to provide a furnacebot 
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tom, consisting of a layer of substantially. 
uniform high conductivity throughout. I 

20 have also F. that when treating such 
Imetals as iron or steel for the purpose of car 
bonizing them, it is desirable to form the 
furnace bottom or hearth of carbon or car 
bonaceous material capable of giving up 

25 carbon to the charge. 
The present invention also seeks to facili 

tate the carbonizing of a metallic charge 
by agitating the same while in contact with 
such a carbonaceous bottom or hearth, and 

so I have discovered that the carbonizing action 
can be expedited by mixing carbonaceous 
material with the charge and then agitat 
ing the charge while such material floats 
upon the surface thereof. 

35 In order that the invention may be more 
readily understood, reference is had to the 
accompanying drawing forming a part of 
this specification and illustrating in vertical 
section a three phase furnace constructed in 

40 accordance with the invention and showing 
my improved means for agitating the charge. 

Referring to the drawing in detail, the 
furnace is designated in its entirety by the 
reference numeral 1, and is shown as sup 

45 ported upon rockers 2 resting upon rollers 
3 mounted on a concrete foundation 4. By 
virtue of this method of mounting, the fur 
nace may be tilted so that the molten charge 
can be poured from the spout 5. 

60 My improved furnace bottom consists of 
an outer shell 6 formed of metal plates, and 
a supporting layer 8 of refractory material 
such as basic or neutral brick, a lining 7 
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of suitable mortar being preferably inter 
posed between the shell 6 and refractory 
layer 8. s 
The topmost or active layer 9, constituting 

the bottom or hearth of the furnace which 
is in direct contact with the charge, rests 
upon the layer 8, and consists of carbon 
aceous material such as carbon, or graphite, 
or a carbonaceous composition such as a mix 
ture of graphite with ferro-alloys or other. 
metals. This layer 9 constituting the bot 
tom or hearth proper is of substantially 
uniform high conductivity throughout, and 
is electrically connected to the metallic shell 
6 by means of a plurality of metal strips 
or fins 10 secured at one end to the shell 
6, and having their other ends embedded 
in the layer 9 of carbonaceous material, such 
fins or strips extending through the refrac 
tory supporting layer 8. 
The furnace is illustrated as havi 

electrodes a, b and c, extending through 
the roof as usual, and connected to the 
ends of the secondary winding of a three 
phase transformer at, y, the secondary wind 
ing y being star connected, and a conduc 
tor 2 extends from the neutral point of the 
star connected secondary to the metallic shell 
6 of the furnace, being secured thereto by 
means of a suitable clip 2'. Thus current 
not only passes from one electrode to the 
other, but may flow also from one or more 
of the electrodes through the furnace 
bottom. - 

When manufacturing and refining cast 
iron from iron or steel scrap or pig iron, it 
is often necessary to increase the percent 
age of carbon in the charge, that is, to car 
bonize it. I have found that one very effec 
tive way of doing this is to mix with the 
cold scrap when it is introduced into the 
furnace, a suitable amount of charcoal or 
coke. When the charge is melted this solid 
carbonaceous material floats on top of the 
molten charge and mixes with the impuri 
ties to form a carbonizing slag. I have 
found then, that when the charge is molten 
and in contact with the above described 
carbonaceous bottom or hearth at one side, 
and in contact with the carbonizing slag on 
the other side, it can be very effectively car-. 
bonized by agitating the liquid mass. 

In the drawing 11 designates the molten 
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or liquid charge on which floats a slag 12 
containing lumps of solid carbonizing mate 
rial 13. - 
There are several ways in which this 

liquid charge can be agitated. Thus, for 
example, fairly good results can be obtained 
by simply thrusting a pole of green wood 
into the charge, the heat of the charge lim 
mediatey vaporizing the volatile constitu 
ents of the wood, thus causing ebullition 
of the molten mass. 
... A more effective method, however, is to 
plunge into the molten charge the end of a 
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ipe 14, such end being of course protected 
E. asbestos or other heat insulating mate 
rial, as indicated at 15, and then introduc 
ing into the charge through the pipe 14 
and attached hose 6, a non-oxidizing fluid. 
The pipe may be inserted into the furnace 
through the opening 18 adjacent the pour 
ing spout, which opening is closed by the 
usual door 19. The fluid employed may 
be either a non-oxidizing or reducing gas 
such as hydrogen, under pressure, or it may 
be in the nature of a hydrocarbon, either 
gaseous or liquid. In either case the pas-p 
sage of the gases or vapors through the 
molten charge produces a violent bubbling 
or ebullition, thus agitating the mass and 
bringing all parts thereof into intimate 
contact with both the carbonaceous bottom 
and the carbonizing slag. 

s 
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Moreover, if a hydrocarbon or oil is em. 
ployed the gases or vapors therefrom fill 
the space in the furnace above the charge 
and themselves constitute carbonaceous or 
carbonizing material. Thus by using a fluid 
hydrocarbon for bubbling through the 
charge, it performs the double function of 
agitating the molten mass and at the same 
time supplying carbon which may be ab 
sorbed by the charge. 

It will therefore be understood that Icon 
template carbonizing a metallic charge in 
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improved carbonaceous, bottom, is found to . 
be highly resistant to both acid and basic 

60 
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any one of the several ways mentioned or by 
employing all of the several methods at the 
same time. Thus I may omit the solid car 
bonaceous material and produce the carbon 
izing simply by agitating the molten mass 
in contact with my improved carbonaceous 
hearth, or I may agitate the mass by means 
of a fluid hydrocarbon as described, or I may 
use an inert, gas and employ solid carboniz 
g material in the form of a supernatant 

slag. 
In addition to its carbonizing function, my 

slags. 
at I claim is: 

1. In the treatment of iron and other 
metals in an arc type electric furnace, the 
method of carbonizing the charge which 
consists in mixing therewith carbonaceous 
materials, heating until molten, and then 
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agitating the mixture of carbonaceous mate- . 
rial and molten metal. . . . 

2. In the treatment of iron and other 
metals in a direct arc type electric furnace, 
the method of carbonizing the charge which 
consists in melting it when in contact with 
carbonaceous material and agitating the 
molten mass while still in contact with the 
carbonaceous material by bubbling there 
through a hydrogen containing gas. 

3. In the treatment of iron and other 
metals in an arc type electric furnace, the 
method of carbonizing the charge which 
consists in melting it when in contact with 
carbonaceous material and agitating the 
molten mass while still in contact with the 
carbonaceous material by... bubbling there 
through a reducing gas. . . . 

4. In the treatment of iron and other 
metals in an arc type electric furnace, the 
method of carbonizing the molten charge 
which consists in introducing 
nace and plunging beneath the surface of 
the molten charge a pipe having a heat 
insulated end, and forcing through such 
ipe into the charge suitable quantities of 

fluid hydrocarbons. 
5. In the treatment of iron and steel in 

an arc type electric furnace, the method of 
carbonizing which consists in introducing 
lumps of carbonacepus material into the 
furnace with the cold charge, melting down 
the charge, and then agitating the molten 
charge while the carbonaceous material 
floats on the surface thereof. 

6. In the treatment of iron and steel in 
an arc type electric furnace, the method of 
carbonizing which consists in introducing 
into the furnace carbonaceous material of 
such a nature that it floats on top of the 
molten charge, and then agitating such 
charge by causing to bubble therethrough a 
non-oxidizing fluid. 

7. In the treatment of iron and steel in 
an arc type electric furnace having a hearth 
or bottom of carbonaceous material, the 
method which consists in agitating the 
molten charge by plunging into the same 
from above a piece of pipe having a heat 
insulated end, and forcing therethrough a 
non-oxidizing fluid which bubbles up through 
the charge while the charge is in contact 
with the carbonaceous hearth. - 
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8. In the treatment of iron and steel in an 
arc type electric furnace having a hearth or 
bottom of carbonaceous material, the method. 
which consists in introducing into the fur 
nace carbonaceous material of such a nature 
that it floats on top of the molten charge, 
and then agitating such charge while it is 
in contact with both the carbonizing hearth 
and the supernatant carbonaceous material. 
In testimony whereof I affix my signature. 

WILLIAM E. MOORE. 
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