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To all av hvorm, it muay concern: 
Be it known that I, HENRI HARMET, a citi 

Zen of the Republic of France, residing at St. 
Etienne, Loire, France, have invented a new 
and useful Improvement in Electric Furnaces 
for the Electrometallurgy of Iron and of Its 
Compounds, which improvement is fully set 
forth in the following specification. 
In the electrometallurgy of iron as described 

in my application Serial No. 99,068 the heat 
produced in the transformation of the electric 
energy passing through a resisting material 
is utilized, (the resisting material being the 
charge, consisting of solid or molten minerals, 
gangue or slag, and any combustible or re 
ducing agent.) Such a transformation has 
long been known and has been carried out 
on a large scale, notably by Cowles. In order 
that the transformation of energy shall take 
place in the most advantageous manner pos 
sible and in order to aid the transmission of 
heat to the solid matters to be melted, a large 
number of small electric currents distinct 
from each other are provided for in the same 
crucible, and the passage of the said currents 
through the metal-bath is avoided. 
This invention has for its object a modifi 

cation of the lower portion of the reducer de 
scribed in application Serial No. 99,068, with 
a view to facilitating the arrangement of a 
large number of pairs of electrodes and of 
preventing the passage of the current through 
the liquid metal, its passage through the same 
being useless, because the heat developed 
there is unable to pass to the solid matters 
through the layer of slag. 

In the annexed drawings, Figure 1 is a ver 
tical section. Fig. 2 is a section through the 
axis of the electrodes; and Fig. 3 is a section 
on the line acac of Fig. 2, showing two elec 
trodes forming the poles of the same current. 
In this arrangement the reducer is divided 

into two portions 12, separated by the joint 
3. The upper portion 1, consisting of the re 
ducing vessel,” properly so called, is formed 
of a metal casing 4, supported by the pillars 
5. The rib 6 supports all the masonry. The 
lower portion, consisting of the “crucible,” 
properly so called, in which fusion takes place, 
is formed of a metal casing 7, resting directly 
upon the ground, and may be independent 
of the upper casing. During work it is con 

nected with 4 by the bolts 8, and the joint 3 
is covered with a refractory material. Be 
sides the usual holes for tapping the metal or 
slag the lower crucible is provided with the 
lateral openings necessary for blowing in the 
gases passing from the throat and for the 
passage of the numerous electrodes leading 
in the various currents for heating the slag 
which transmits the heat to the matters to 
be melted. The vertical section shows how 
the electrodes plunge into the slag. The 
horizontal section shows how the electrodes 
are arranged, each group serving for the pas 
sage of a separate current. Thus the two 
electrodes 99 work together, the pair 1010, 
and so on. 
The novel arrangement of crucible inde 

pendent of the vessel and carrying at its cir 
cumference all the electrodes allows the arch 
formed by the bottom of the vessel to be made 
stronger. It further allows a larger diame 
ter to be utilized for the various holes formed 
for the passage of the electrodes without too 
greatly weakening the masonry, which in this 
shape is stronger and is under little vertical 
strain, since the masonry is vertically dis 
posed and supports nothing above it. Lastly, 
it allows the electrodes to be more easily 
moved in order to maintain them in the rela 
tive position necessary. 

In the annexed drawings, 11 is the insulated 
metal below the slag 12, strongly heated by 
its passage through the slag and there be 
ing no need to heat it again. 12 is the slag, 
the upper level XY of which is maintained 
practically constant, owing to its flowing off 
as soon as formed through a tap-hole placed 
at a fixed level. It is to the slag that all heat 
should be communicated, because it can more 
easily transmit its heat to the solid matters 
to be melted-i. e., to the charge plunged in 
it-than if the heat were applied directly from 
the electrode to the metal. For this purpose 
it is utilized as resistance between the two 
poles of a current, thus forcing the current 
to pass from one pole to another through but 
not outside the slag. For this object the elec 
trodes 9 and 9", for example, of a current, are 
given two movements, the one axial, allow 
ing the lower end of the electrode to be placed 
nearer or separated from the slag, the other 
a slight oscillatory movement, (round an axis, 
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such as M. N, for example,) possible by rea 
son of the play which exists between the car 
bon and the hole through which it passes, al 
lows the lower ends of the two said electrodes 
to be moved nearer or separated from each 
other and the definite resistance to be regu 
lated by the length A B, the said length AB 
being the length of the portion of the slag 
comprised between the points A and B and 
the said points A and B being the nearest to 
the points of contact between the electrodes 
and the slag. For the normal working of the 
furnace the length of resistance A B should 
be smaller than the sum of the two thick 
nesses of slag CD and EF, interposed between 
the electrodes and the metal in such a man 
iner as to force the current to follow an ap 
proximately horizontal line A B into the in 
terior of the slag sooner than pass into the 
metal through CD and EF; but in the cru 
cible of a blast-furnace the solid and melted 
materials are not in regular layers, since the 
Solid portions (the carbon above all, coke, or 
other reducing agent) plunge into those al 
ready melted. It is consequently difficult to 
limit the passage of the current through a 
single predetermined material, and the heat 
will therefore be communicated not only di 
lectly to the molten slag, but also to the solid 
materials situated above. It is even prefer 
able in many cases when the slag can decom 
pose to avoid as far as possible the passage of 
the bulk of the current through the slag from 
fear of introducing into the metal through 
the decomposition of the gangues impurities 
it is wished to avoid. It is therefore better 
to furnish to the gangue only the necessary 
heat for its fusion. This result is arrived at 
by again increasing the heights CD and E F. 

742,419 

Having thus described the nature and ob 
ject of my invention, what I claim as new, 
and desire to secure by Letters Patent, is 

1. In an electric furnace, a reducer formed 
of two separable portions, whereof the upper 
portion has a flaring base supported in a me 
tallic casing, a series of pillars supporting 
said metallic casing above the ground, a me 
tallic casing lined with refractory material 
and resting directly upon the ground to form 
the crucible and lower portion of said reducer, 
and means for detachably securing the cruci 
ble or lower portion of the reducer to the flar 
ing base of the upper portion of said reducer. 

2. In an electric furnace, a crucible of sub 
stantially circular outline in cross-section, a 
flaring base of a reducer forming the dome 
for said crucible, said crucible detachably se 
cured to said base, in combination with a se 
ries of electrodes arranged in groups to carry 
separate portions of the reducing current, 
said electrodes projecting centrally and down 
wardly through the circular wall of the cru 
cible so as to extend partly into the slag of 
the crucible and partly into the material dis 
charged from the flaring base of the material, 
all arranged so that in each group of elec 
trodes the distance between adjacent elec 
trodes is less than the sum of the thicknesses 
of slag interposed between the electrodes and 
the molten metal, substantially as and for 
the purposes described. 

In testimony whereof I have signed this 
specification in the presence of two subscrib 
ing witnesses. 

HIEN IRL HARMET. 
Witnesses: 

HASTING W. SUNOUGH, 
J. BARLET. 
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