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1o alt whom ¥t inay concern:

Be it known that we, HErMaAXN ROcHLING,
manufacturer, and WirHeLM RODENHAUSER,
engineer, subjects of the German Emperor,
residing at Vélklingen-on-the-Saar, in the
Empire of Germany, huve invented new and
wseful Lmprovements in and Relating to
Eleetric Furnaces, of which the following
is u specification.

The present invention relates to an elec-

(ric furnace for converting iron into steel,
melting metals, obtaining metals from their
ores, and for deoxidizing and removing
ases from molten iron and steel.
The furnace, in accordance with the pres-
ent invention, in which the heating of the
molten material is effected by means of in-
duced currents, differs from known induc-
tion furnaces in that the electric energy
supplied to the primary winding is traos-
mitted by induction to two or more groups
of secondary circuits, and thereby renders
possible the use of large undivided surfaces
and masses of metal without endangering
the uniform heating thereof.

Various forms of an electric furnace em-
bodying this invention are represented in
the nccompanying drawings, in which:—

Figures 1 and 2 are horizontal and lon-
gitudinal section respectively of a double
phuse furnace; Figs. 3 and 4 are vertical
and lorizontal sections respectively of a
special development of the secondary wind-
ing; Fig. b is n horizontal section of a single
phase furnace; and Figs. 6 and T are hori-
zontal sections of different forms of poly-
phuse furnaces.

Similar letters of reference refor to simi-
lar paris in all views.

The furnace represented in Figs. 1 and 2
contains two groups of secondary cirenits,
the first group of which is furmed by the
nmterial to be melted itself, said materiul
eing phiced for this purpose in an aunular

(14
[ -]

channel around the privary winding P

One or wore of these annulne chunnels sur-
rounds each lege of the transforer. there
feing 1 chanoel Tor eael log This smelting
chaunel s widened al oue or move phiees,
The furnace may by so aeranged that by
dividing the transformer of n single plnse
Farumer, or by using o
formers in a polyphose furnace the widen-
ing of the chamel, or soccalled simelting

durality of trans. |

hearth, u, lies between the transformers. To
raise the temperature in the smelting hearth,
the current of the secondary ¢ireuit is short
circuited through the charge at this point,
For this purpose one or tmore copper wite
windings S are arranged between or over
the primary windings P of each of the
transformer legs. The secondary winding
S may also be located outside of the primuary
P, and furthermore, in order to economize
room, it may be conducted through pipe
coils embedded in the masonry of the fur-
nuce, water being passed through the pipes
to cool the furnace wall und the primary
coil. The secondary winding & of the two
groups of circuits is suitably subdivided to
%mvenb the tendency of the charge to whirl.

rom the secondary winding the current 1s
led as directly as possible to one or more
pole plates E on opposite sides of the smelt-
ing hearth and in such manner that the
direction of the current from pole plate to

ole plate corresponds to that directly in-
uced in the material in the smelting chan-

nel. The pole plates are connected to ter-
minal plates ¢ which are made of carbona-
ceous material or metal or fire resistant
conductors or any suitable mixture of these,
or on the other hand the pole plate may
be molded in a mass which has the property
of being at the saine time both fire resistant
and good conducting, so that at this point
the furnace wall serves as a conductor by
which the secondary circuit is led (o the ma-
terial in the melting channel.

The use of two groups of sccondary cir-
cuits makes possible the melting of large
undivided surfaces and masses of materal
with an exceedingly uniform heating there-
of and at tho same Lime serves to prevent
the great dispersion of the Hnes of foree
which wonld take place if only the first
growp consisting of the melting channel cir-
cuits were employed.

We claim as our invention:

1. In an cleetrie transformer furnace, in
combinution n magnel cove (¢} piereing the
furnace and hnving o primary and o second.
ary winding (p and »). the smelfing voom
in he furnnee being formed Ly annulm
vhietinel () surrownding the mngnet core,

9. fn o cleeteie transfovmer farnnee, i
combination n mugnet eore (o) picreimg the
faennee nisd having s primary and wo~stnl
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ary winding (p and &), the liter being
formed by a water pipe, serving as a cooling
means for the furnace material, the smelt-
ing room in the furnace being formed by an
annular channel () surrounding the mag-
net core,

3. In an electric transformer furnace, in ;

combination 1 mugnet core {¢) piercing the
furnace and lmvingl a primary and a second-
ary winding {p and &), the smelting room in
the furnace
Iar channel {d) surrounding the magnet
core, a portion of the channel («) Dbeing
widened to form a smelting hearth and ter-
minal plates (¢, f) arrungeﬁ within the sides
of said smelting hearth, adupted to elee-
trically connect the secondary winding with
the material within said sm(:?i,iug hearth.

4. Tn an induction furnace, a magnet core,
w primary winding therefor and & melting
channel surrounding said core, in combina-
tion with a secondary winding on said core
und means for conveying the current in-
duced in said secondary winding to the melt -
ing chaunel to heat the material therein.

5. In an induction furnace, a maguoel cove,
a primary winding therefor and a melting
channel surrounding said core, in combina-
tion with a secondary winding on said core
and means for completing the circuit of the
current induced in said secondary winding
through the material in the melting clmnnek

6. In an induction furnace, 2 magnet core,
a primary winding therefor and a melting
channel surrounding said core, in combina-
tion with a secondary winding on said core,
terminal plates embedded in the sides of
said melting channel and means to connect
said plates to the secondary winding
whereby the current of the latter is com-
pleted throngh the material in the melting
channel,

7. In an induction furnace, a magunet core,

wing formed by an annu-

o 930,005

a primary winding therefor and a melting
channel surrounding said core, in combina-
tion with a secondary winding on said core,
terminal plates embedded in the sides of
said melting channel, a fire resistant con-
ductor forming a protective facing for each
of said plates, und means to connect said
plates to the seccondary winding whereby the
current of the latter is completed through
the material in the melting channel.

8. In an induction furnace, 2 magnet core,
a primary winding therefor and a melting
chaanel surronnding said corve. in the ma-
terial in which channel the main current is
duced, in combination with a secondary
winding surrounding said core in which u
current is induced by the electro-magnetic
leakage of the furnace and means for con-
veying the current induced in said secondary
winding to the melting chuonel 1o raise the
temperature of the naterials therein.

9. In an induction furnace a primary coil
inducing a current in the wmaterinl to be
melted and a leakage fickl coil arranged
with relation thercto und means for con-
ducting the carrent induced in said leakage
field coil to the melting ¢hannel to heat the
material therein.

10. The combination with an  electric
transformer furnace having a main field und
u lenkage ficld, of a conductor arrunged in
the leakage field of the said furnace and
means for Jleading the current induced
therein to the melting channel to heat the
material therein.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses,

HERMANN ROCHLING.
WILHELM RODENHAUSER.
Witnesses:
Bessie 1. Duxrar,
Louis Vanborx. o
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