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To all whom it may concern. -

Be it known that I, JAMES A. DEUTHER, 0
Boston, county of Suffolk, and State of Massa-
chusetts, have invented certain new and use-
ful Improvements in Eleectric Furnaces; and
I hereby declare that the following is a full,
clear, and exact description of the invention,
which will enable others skilled in the art to
which it appertains to make and use the same.

My invention relates to improvements in
clectric furnaces for the manufacture of cal-
cium carbid and for the reduction of re-
fractory and other metallic compounds; and
1ts main object is to facilitate the bringing of
the material to be acted upon directly with-
in the influence of the electric arc formed
between two separvated electrodes, through
which the electric current passes.

In electric furnaces the heat generated be-

tween two separated electrodes issufficiently
intense within the field of the are formed be-
tween sald electrodes for smelting, while out-

side the influence of the are the heat is not |

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
the material to be treated, and said material
should be introduced or fed directly within
the influence of the are, and, further, when
such material has been properly affected by
the heat incident upon the formation of the
arc new material should be supplied for treat-
ment and no time should belost in introduc-
ing the proper amount of new material re-
quired. Now, while it is useful to surround
the electrodes when in action with some ma-
terial to prevent the heat incident upon the
arc from affecting the walls and other parts

of the furnace, yet it is at the same time

wasteful to have more material than is nec-
essary to prevent excessive radiation of heat
from the arc. Forinstance, in the process of
making calcium carbid in electric furnaces
this compound, when pure, is compaosed of
metallie calecium and carbon, the metallie cal-
cium required being obtained, preferably,
from oxid of calcium and the carbon from
coke. Now in order to bring aboutthe chem-
ical formation of calcium carbid from said
materials the heat of the arcisnecessary, and

while 1t may be of very high temperature at
the seat of the are, yet the temperature a few
1nches from the seat of said arec is not high
enough to produce a comparatively pure prod-
uct. This lower temperature, however, at a
few 1inches from the seat of said are is suf-
ficient to cause combustion of the carbon
mixed with the oxid of calcium, and probably
volatilize the lime, and before thig so-called
““ burned-out” mixture of oxid of .calecium can
agaln be utilized or properly treated by the
arc to produce calcium carbid additional car-
bon mustbeadded totake the place of the car-
bon burned out. Consequently to avoid the
action of burning out the carbon, as above

described, 1t is necessary that the material to
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be treated should be introduced or fed di- .

rectly within the influence of the are, so as

to be acted upon in a comparatively short

time. |

Now 1t1s the purpose and object of my in-
vention to introduce or feed directly within
the influence of the arc the material to be
treated, and thus prevent said material hav-
ingthecarbon burned outinthe mannerabove
described. |

In the accompanying drawings, which illus-
trate a construction embodying myinvention,
IFigure 11is a vertical ¢ross-section through an
clectric furnace, and showing the opposite
electrodes in full lines. Fig. 2 is a similar
view, but showing the upper electrode moved
toadifferent position from that shown in Fig.
1. Iig. s1s a plan view, partly in section,
showing the double feed mechanism.

Like letters of reference refer to like parts
throughout the several views.

T'he electric furnace A is constructed of

fireproof material A’, and in practice may

have asuitable outlet through which the prod-
uct can be removed.  Located at the bottom
of the furnace and surrounded by the brick
A* is the electrode B, of conducting material,
and connected to one pole of an electric gen-
erator by a suitable wire B'. ILocated above
the lower electrode I3 is a movable and osecil-
latory electrode C, preferably of less diam-
eter than the electrode B, and which is con-

nected to the other pole of the electric gen-

erator by a suitablewire C'. This upper elec-

| trode C is suspended above the electrode B,
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and 1s supported in its suspended position by |

means ol the rod C% connected to the top of
the electrode C, and to said rod C* there is
pivotally connected at C* another rod C,
which extends upwardly through the cross-
beam D, supported by the side beams D', and
the 1‘1pp01‘ end of said rod C* projects through
the eross-har C°, and a sunitable nut C® holds
said rod C!'connected to the cross-bar C°.
Through the opposite end of the cross-bar C°
a llftlllﬂ-SLleW Cf, working in the nut CY is
arran ged, and its lower end works in a socket
Son said ceross-beam D, and by means of
sald lifting-serew C' the elwlmd@ C 1s raised
and ltmeled by means of the connections
db(}\" deseribed.

secured to the top of the eleetrode Cis a
rectangular receplacle K, provided with an
opening K in its bLottom and loeated near
the edge of the top of the electrode €. With-
in said receptacle C there 1s arranged a box
If of suitable size with the opening I in its
bottom, and said box If is adapted to recip-
rocate within the receptacle E. Connected
to one side of the box It is a rod TF?, and said
rod extends out through the end E® of the
receptacle I, and on its outer end there is

provided a voller '[‘3, which bears against one

of the side beams D’) and around that portion
1 within the mwpmcl{} It there is arranged
a spiral spring It which is connected at one
cend to the box Iy and the opposite end is con-
nected to the end I3° of the mmpowle K.

At about the center of the rod C?* there is
pivotally connected at ' the rod G, which
passes through and is supported in the slot
D?in the side Deam D' and is provided at
1ts outer end with the electrically-insulated

“handle G#, and by means of said handle G?

the upper cleetrode C can be moved from its
vertical position, as shown in Fig. 2. Now,
assuming that the rod G has been operated
to mova L]m uppu' electrode C to the position
shown 1n Fig. 2, it will be noted in said move-
ment that the I‘Od [ moves the box If to the
position shown, so that the opening I in said
box It registers with the opening &' in the re-
centacle . Conscquently the material tohe
1,1011,0(1, when 1t 1s placed in the box If, Ly
hand or by any suitable mechanism, ar ODS
onto the top of the lower electrode U, and 1is
designated in the drawings by the letter 11,
and 1t 1s thus within the 111(111b110{3 and in Lhe
path of the heat consequent upon the forma-
tion of the arc between I3 and C when the
clectrode C recovers its vertical position, as
shown in Ifig. 1, or is pushed in an opposite
direction, and b} this pendulum or oscilla-
tory movement the material is dropped down
upon the lower electrode B and bmm}ht at
will within the influence of the are. As the
spring If* is connected at one end to the box

I and at the other end 15 connected to the .

end 2 of the receptacle E, it is obvious, as
the rod I pubhes the box 1*" to the position
shown in Ifig. 2, and thereby puts the ¢ upl‘lllﬁ
I under 101151011 that said electrode C rve-

- between the eleetrodes,

sumes its vertical position the spring I by

reason of satd tension will move the box I°

to the position shown in Ifig. 1, when {resh
material can be placed in said box IY Tor the
next operation.

Themovement “‘i‘; en to the uppereleetrode
C, as shown in I'ig. 2, causes the are to move,
as required, from left to right, or vice v Llh:lj
across the eleetrode I and l‘IIdUL(b a smelt-
ing process.  Conseguently it is possible {o
have the are formed act continuously and
positively on the fresh material, and as the
smelted produet, which is designated by the
letter 11/, is a conduetor it is therefore clear
that the material dropped onto the clectrode
B from the box I is within the influence of
the are, and 1t 1s Turther clear that there is

no breaking of the electric current in the
feeding of the material to be treated, as the

clectric current between the two electrodes
1s not broken by the escillatory movements
oiven 1o the apper cleetrode.

The amount of material placed inthe box Ir
being known, 14 18 obvious that a determined
qumlmt} of 111,.1[011(11 to be treated can be
brought within the infiuence of the hieat in-
el_dum upon the formation of the arc hetween
the opposite electrodes, so an amount can be
admitted proportionate tothe heat generated
by the are. As the material 1s reduced be-
tween the clectrodes the same can be sep-
arated and provide rooni for more material
by operating the lifting-serew Cland the con-
necting mechanism to raise the electrode O
W lueh,, while inercasing the length of the are
between the cleetrodes, does not breale the
cireuit.

While the drawings have shown mechan-
1sm arrvanged for feeding the material when
the electrode 1s pulled toward the right hand,
as shown in full lines, Iig. 2, it is clearly ob-
vious that another leccp{‘mlu similar to that
indicated by the letter 12, but reversed in po-
sition, so that its roller cor responding to the
roller If* would bear against the other side
beam D7, ean, il desired, be placed alongside
of the receptacle £ and would be operatedin
a similar manner tothat described for there-
ceptacle I, and would drop the material to
be treated down the right-hand side of the
clecetrode C instead of the left-handside, as
15 the case in the apparatus shown in the
drawings and deseribed in the specification,
and by providing two such recoptacles {he
material to be treated can be dropped down
both the lelft-hand and right-hand sides of the
clectrode C, and, lmthmj 1l will he noted that
themovements of the eleetrode Cleave a clear
passage for the dropping of the fresh mate-
rial 11 onto the electrode I orthe fused prod-
uet I formed on top of said eleetrode B.

From the above it is clear that the new ma-
terial to be treated is dropped on the lower
clectrode or on the material previously smelt-
ed and located on said electrode B3, and can be
brought within theinfluence of the are formed
Consequentliy, agthe
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material 1s introduced or fed directly within
the influence and in the path of the moving
are, the heat is fully utilized and a great sav-
ing is accomplished over furnaces where the

material is not so introduced or fed directly

and positively within the influence of the are,
because, as previously stated, the heat neces-
sary for smeltmo' is of sufficient intensity only
within the 111ﬂuence of the arc formed be-
tween the opposite electrodes, and the elec-
tric current is not consumed merely in form-
1ng the are.
I do not limit myself to the arrangement
and construction shown, as the same may be
varied without dep.-;wtmﬂ* from the spirit of
my invention.
Having thus ascertained the nature of my
invention, what I claim as new is—
1. In an electric-are furnace, a suspended
electrode, a mechanism for vibrating said elec-

trode, and a feed mechanism for feeding the

material to be treated within the path of the
electric are during the interval between a
back and a forth movement of said electrode.

2. In an electric-arc farnace, a suspended
clectrode, amechanism for vibrating said elec-
trode, and a feed mechanism connected with
sald electrode and adapted to be operated by
the movement of the same to feed the mate-

rial to be treated within the path of the elee-
Lrle aArc.

~In an electric-arc furnace, a suspended
eleetrode, amechanism for vibrating said elec-
trode, and a feed mechanism connected with
the sald electrode and adapted to be operated

by the movementof the same tointermittently -

feed the material to be treated within the path
of the electric arc. |
4. In an eleetric-arc furnace, a lower elec-
trode, an upper electrode, mechanism for vi-
bratmn' sald upper eleetrode to expose the

lower eleetrode to receive the material to be

treated, mechanism for increasing the dis-
tance between said electrodes toaccommodate
the material to be treated, and a feed mech-
anism operated by the movement of said up-
per electrode for feeding the material to be
treated onto the lower electrode and within
the path of the electric arc.

In testimony whereof I have signed my
name to this specification, in the presence of

two subseribing Wltnesses, on this 20th day
of August, A. D. 1890.

JAMES A. DEUTHER.

Wi tll_es SeS
J. KREBS RUSK, Jr.,
KELIZABETH (. KELLEHER.
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