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2o all whom it may conceri:

Be it known that we, JOEN JOYCE, of An-
dover, county of Essex, and JaAMEs A. DEU-
THER, of Boston, ecounty of Suffolk, State of

5 Massachusetts, have invented certain new
and wuvseful Improvements in Electric Fur-
naces; and we hereby declare that the follow-
ing is a fall, clear, and exact description of
the invention, which will enable othersskilled

10 in the art to which it appertains to make and
use the same.

Our invention relates to improvements in
electrie furnaces for the manufacture of cal-
cium carbid and for the reduction of refrac-

15 tory and other metallic compounds; and its
main object is to facilitate the bringing of the
material to be treated directly within the in-
fluence of the electric arc formed between
two separated electrodes, and through which

20 the electrie current passes.

In electric furnaces the heat generated be-
tween two separated electrodes is sufficiently
intense within the field of the are formed be-
tweensaid electrodesfor reduction, while out-

25 side of the influence of the arc the heatisnot
sufficient for such purpose.

For electric furnaces to be economical and
practical the heat incident upon the forma-
tion of the arc should continuously act upon

3o the material to be treated, and said material
should be introduced or brought directly
within the influence of the are, and, further,
when such material has been properly affected
by the heat incident upon the formation of

.35 the arc new material should be supplied for
treatment, and no time should be lost in in-
troducing the proper amount of new material
required. :

To illustrate, in the process of making cal-

40 cium carbid in electric furnaces this com-
pound, when pure, is composed of metallic
caleium and carbon, the metallic calcinm re-
quired being obtained, preferably, from oxid
of calcium and the carbon from coke. Now

45 in order to bring about the chemical forma-
tion of calecium carbid from said materials
the heat of the are is necessary, and while it
may be of very high temperature at the seat
of the are, yet the temperature a few inches

5o from the seat of the arc is not high enoughto

produce the product required. This lower
temperature, however, at a few inches from
the seat of said are is sufficient to form com-
bustion of the carbon mixed with oxid of cal-
cium and properly volatilize the lime, and be- 55
fore this so-called ¢“burned-out” mixture of
oxid of calcinm can again be utilized or prop-
erly treated by the arc to produce ealeium car-
bid additional carbon must be added to take
the place of the carbon burned out. Conse- 6o
quently to avoid the action of burning out of
the carbon, as above described, itisnecessary
that the material to be treated should be in-
troduced or fed directly within the influence

of the arc, so as to be acted upon in a com- 63
paratively short time.

As is well known, in the practical applica-
tion of the heat incident upon the formation
of the electric are in the treatment of certain
materials, especially refractory compoundsin o
electric furnaeces, difficulty is experienced in
bringing the materials or compounds to be so
treated in said electric furnaces directly and
at stated and determined periods of time
within the sphere of the influence of the elec- 75
tric arc to he properly acted upon by said elee-
tric arc. The sphere of influence of the elec-
tric arc in the reduction of certain alkaline
earths may be defined as where the heat con-
sequent upon the formation of the electric arc 8o
is of sufficiently high temperature to bring
about a reduction of the alkaline earths or
other compounds under treatment.

Now it is the purpose and object of our in-
vention to facilitate the bringing of the com- 83
pounds under treatment in the electric fur-
nace within the sphere of influence of the arc.
and to bring said compounds in determined
quantities at determined periods of time, and
to maintain and keep said compounds in de- go
termined quantities for determined periods of
time within the influence of the electric arc
formed between two separated electrodes.

In the accompanying drawings, which illus-
trate a construction embodying our inven- 95
tion, Figure 1 is a vertical cross-section
through the electric furnace and showing the
opposite electrodes in full lines. Fig. 2is a
similar view, but showing in full lines the
lower electrode moved toward the right and 1co
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also showing in dotted lines the lower elec-
trode moved toward the left. Ifig. 3is a de-
tail plan view, hercinafter deseribed, looking
down from the line X X, Fig. 1.

The electric furnace A is constructed of
fireproof material A’, and located in the bot-
tom of the furnace is the electrode 13, of con-
ducting material and connected to one pole
of an electric generator by a suitable wire B,
and preferably, but not necessarily, of larger
diameter than the upper electrode C, which is
connected to the other pole of the electric
generator by a suitable wire (.

The upper electrode C is suspended above
the electrode I by means of a rod €2, which
is provided with two forked arms C3, secured
by suitable nuts C* to the upper part of the
electrode C. The rod C? extends upwardly
through the cross-heam D, supported by the
side beams D', and the upper end of the rod
C?projects through the cross-har C3, and suit-
able nuts C* hold said rod C? connected to the
eross-bar C%. Through the opposite end of
the cross-bar C*the lifting-serew C7, working
in the nut C% is arranged, and its lower end
works in the socket CYon said eross-heam D,
and by means of said lifting-screw OF the up-
per elecirode ¢! can be raised and lowered by
the mechanism above described.

To the top of the clectrode C is fi rimly se-
cured a rectangular receptacle I, provided
on opposite sides of the electrode (! with the
ports K' and K2

Within the receptacle B are two movable
bottomless boxes I and G, connected together
by the cross-bar 1I, and in the normal posi-
tion of the parts said boxes are in the posi-
tion shown in Tig. 1, between the ports B’
and E2,

The bottom eclectrode 13 is mounted on a
suitable easting B* provided with rollers B3¢
to facilitate the movement of said lower elec-
trode along the bottom plate A%  Said cast-
ing B*is provided on one side with a socket
B, in which is held a ball B% on the inner end
of the shaft IB®, having a worm-gear through-
out the greater part of its length, and which
extends out through the side wall A’ and the
side beam D' and at its outer end is provided
with a suitable handle B'.  Firmlysecuredin
thesidebeam D'isanut B%,in which the worm-
gear on the shaft B¥works. At about the
center of the shaft B3¢ there is located & vor-
tical rod J, having a sleeve J? surrounding
the shaft Y and a pin J° projects through
sald sleeve into the groove of the wWorm-gear,
so that in the operation of said shaft 3% the
movement thereof operates the vertical rod J.
The upper end of said rod J extends throu gh
aneyeJton theend of the rod K, which passes
through the receptacle I and is conneeted at
its outer end with the box G.

It is obvious that by turning the handle B*
the lower electrode 13 can be moved toward
the right, as shown in Fig. 2, and in the same

movement the rod J acts on the rod X and

moves the boxes I and G to the positions
shown, so that the material contained in the
box G passes from said box &, through the
port E* down onto the top of the bottom clec-
trode B. By turningthe handle B7 the lower
electrode 13 ean be moved to the position
shown in dotled lines, Fig. 2, and in said move-
ment the rod J, acting on the rod I, will move
the boxes I' and G so that the box IF will reg-
ister with the port Ii', as shown in dotted
lines, Fig. 2, and the material will dvop down
onto the top of the lower electrode 13.

The amount of material placed in the boxes
It and G being known, it is obvious that a de-
termined amount of material to be treated
can be brought within the influence of the
heat incident upon the formation of the are
between the opposite electrodes, and an
amount can thus be added proportional tothe
heat generated by the are.

Asthe materialis reduced between the elee-
trodes the same may be separated, and thuos
provide room for more material by operating
the lifting-screw C7 and connecting mochan-
ism to raise the electrode C, which, while in-
creasing the length of the are between the
electrodes, does not break the eircuit, as the
reduced material is a condunctor and forms
then a part of the lower clectrode.

From the above it is clear that the new
material A® to be treated is dropped onto
the lower electrode or onto the material pre-
viously smelted. Consequently as the elec-
trode is moved toward its original position
the material is brought divectly within the
influence and in the path of the electric are,
the heat is fully utilized, and a great saving
is accomplished over furnaces where the ma-
terial is not so directly and positively brought
within the influence of the ave, beeause, as
previously stated, the heat necessary for
smelting is of suflicient intensity only within
the influence of the are formed between the
opposite eleetrodes, and the current is not
consumed merely in forming the are.

The movement of the lower electrode B, it
will be understood, dloes not break the cirenit,
but the arec moves correspondingly with the
movement of the lower electrode, asit iz well
known that the electric are between two elee-
trodes will follow the path of least resistanee,
and consequently will be formed in those por-
tions of the two electrodes which are nearest
to each other.

When the clectrode B3 is in the position
shown in full lines, I'ig. 2, to receive new ma-
terial on the right side, the material on the
other half of the electrode is within the in-
fluence of the are, and as the electrode B is
moved toward thelelt to receive the material
on the left side of the eleetrode the material
which has been fed on the right side of the
electrode I3 is being acted upon by the elee-
tric are.  Consequently it is clear that while

the electrode B3 is receiving new material the
electric are is acting on the material pre-
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viously received, so that the material is
brought directly in the path of the moving
arec, and consequently within the direct in-
fluence of the heat incident upon the forma-
tion of said arc.

Suitable openings Lare provided in the bot-
tom plate A* through which the raw material
not acted upon by the arc may be withdrawn.

We do not limit ourselves to the arrange-
ment and construction shown, as the same
may be varied without departing from the
spirit of our invention.

Having thus ascertained the nature of our
invention, what we claim as new, and desire to
secure by Letters Patent of the United States,
Is— .

1. Inan electric-are furnace, an upper elec-
trode, a lower electrode, a mechanism for
moving said electrode from its normal posi-
tion to expose the same to receive the mate-
rial to be treated,a mechanism for returning
said lower electrode to its normal position,
and a feed mechanism for feeding the material
to be treated onto said lower electrode dur-
ing the interval between the movements of
the lower electrode from and to its normal
position.

2. Inan electric-arc farnace, an upper elec-
trode, a lower electrode, mechanism for mov-
ing said lower electrode from its normal posi-
tion to expose the same to receive the mate-
rial to be treated, and a feed mechanism op-
ervated by the said movement of said lower

[

electrode for feeding the material to he treated
onto said lower electrode.

3. Inan electric-arc furnace, an upper elec-
trode, a lower electrode, mechanism for mov-
ing said lower electrode from its normal posi-
tion to expose the same to receive the mate-
rial to be treated, and an intermittent feed
mechanism connected to the upper electrode
and adapted to be operated by the said move-
ment of the lower electrode to intermistently
feed the material to be treated onto said lower
electrode.

4. In an electric-arc furnace, an upper elec-
trode, a lower electrode, mechanism for vary-
ing the -distance between said electrodes,
mechanism for moving said lower electrode
from its normal position to expose the same
to receive the material to be treated, and a
feed mechanism connected to said upper elee-
trode and adapted to be operated by the move-
ment of the said lower electrode to intermit-
tently feed the material to be treated onto said
lower electrode.

In testimony whereof we have signed our
names %o this specification, in the presence of
two subscribing witnesses, on this 2d day of
October, A. D. 1896.

JOHN JOYCE.
JAMES A. DEUTHER,
Witnesses:

A. L. MESSER,
A. E. DOANE.
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