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To all whom it maly concerw:

Be it known that I, BAsiLius voN IscHREW-
sKY, a subject of the Emperor of Russia, re-
siding at Kiew, in the Empire of Russia, have -

invented 8 new and useful Electric Furnace,
of which the following is a specification.

The hitherto-known electric furnaces for

metallurgic purposes present the character-

istic feature that the required. electric cur-
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rent has a very low pressure and a very

Jarce strength. ~ Such a current may be sup- |
- plied direct, as is the case with Héroult’s fur- |

nace, for instance, or it may be obtained

 from a current of high pressure by transfor-

mation, ‘as is, for example, the case with

Kjellin's furnace, which, owing to its special

construction, acts as a transformer. This

- -property of the hitherto-known electric fur-
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- tricity

.My invention relates to an ‘tlectric furnace:

" its the use of currents of high pressure mn a |-

naces has prevented their exploitation on a

Jarge scale, so that the application of the elec-
o metallurgic purposes was rendered,

difficult.

-,

. -

which is-suitable for all kinds of currents and
presents the. special advantage that it per-

" most. favorable manner, - This electric fur-

~ nace is lined with electri¢ conductors of the:|

- second class—that is to say, such materials

30 conauctive only. ghe
" -temperature—and, further," this. furnace 1s
_provided with a plurality of electrodes, which.
are so disposed as to form Jablochkoff’s can-

which ‘become conductive only at a hlgher

~dles and cause an intensive heating of the in-
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ternal layer of the furnace-wall, and thereby
" transmit the heat by radiation to the charge.
- At the same time the curremnt can be con-

 ducted: through the metal of the charge,

' 'which is often desirable fot-the production of |

40 certain Teactions. “There are known*fur-

naces, it is true, which are not intended for,

~ working metals and are lined with electric

- ¢annot

‘45

.maces.the

= of current {

rents of low 1ji:yressﬂ:l_re,, and for a large strength

“the graphite causes a rapid-waste of the fur-

© pace-walls, so that their
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 The construct: 0:_[1,’&11_d the wall _bf my de_& | 2 and. 3, and sald conductors are n ele_ctﬁca_l_ 7 e

_ conducting power 1s
necessarily impaired. = * . .

tending completely

produce the effect of Jablochkofl’s
candles.. There are, moreover, known tur-
| walls of which are turned into ordi-
- pary electric conductors by the addition of a

- conductive material, (such as graphite;) but
- such furnaces require the employment of cur-

ey do not prove valuable, since:

| tric furnace are almost the sgme as those of
the usual Bessemer or Thomas converter or

Martin furnace, and an electric current of a

high pressure is employed and is conducted.
_ preferably intro-
duced into the furnace at the vault or ceiling. -
‘The:wall is. made of oxids, preferably mag-

nesia, caleium oxid, and other oxids, either

‘basic or acid oxids, the'same as in Martin
furnaces, or mixtures of the said materials

through the. wall, it bein

&o

may be employed, the essential point being
that they should have sufficient conducting -

power and resistance at a corresponding tem-

perature. The electrodes,particularly those.

‘of carbon, are embedded in the wall of the
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furnace in such a manner that they adjoin

the internal tayer of the furnace-wall. - =

 In the accompanying -drawing, in’ which
| ‘the same parts are denoted by the same ref-
erence characters throughout. the several 7s
views, Figure 1is a vertical longitudinal sec-
 tion through an electric furnace constructed

in accordance with the invention. Fig. 21is -

to%'planvi’ew. o
.. Referring: to the -drawing

a vertical transverse section, and Fig. 318a -
R T . 1+ 3
ing, 1 denotes the,
furnace proper, which is constructed in the .
form of a horizontally-mounted hollow ¢ylin- .
“der having an interior space 1%, in'which the
“mass to be melted, "whiég is denoted by refer-
‘ence-numeral 2,isplaced. . "
. 3.denotes the carbon electrodes, which are
‘arranged in a vertical plane in a series ex-
' v about- the cylindrical
| furnace-wall and pass inwardly through the
| furnace wall and abut at their inner ends -

L
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against the inner layer 17 of the latter.  This

wall is formed: by a plurality of radial bricks-
4, and the electrodes ‘are disposed radially -
‘between. said ‘bricks, as-showh. By this ar--
‘rangement of the electrodes, the bricks of the
‘ h “wall, and the interior layer 1¥ the latter may
- conductors of the second class; but the latter |

be heated to-incandescence in the nature of

‘Jablochkoff candles, said layer being formed - .
‘of a 'material which is a conductor of the sec-
ond class—that is.to say, a material which:
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becomes electrically conductive only "at a -

high temperature. The electrodes 3 are se- -
cured in the furnace-wall 1n such a manner-
| as to permit their ‘teing pushed inwardly as

r65

they are burned away, and said electrodesare . -
connécted together by lateral pieces 5, as ™
shown in Fig. 2. Said pieces 5 .are in turp
connected to conductors 6, as shown 1 ¥Figs.
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communication with a commutator 7, against

- First, For Martin furnaces, (of course the

which bear two brushes 8 and 9, through | usual generators and heat-accumulators may
which the current is supplied. :' be dispensed with or they may merely serve
~In order that the rotation of the furnace in. ! for the preliminary heating.) “The carbon of

-5 the vertical planc in which the electrodes are ,
~located may be effected, the same is provided
with longitudinal peripheral rails 10, which
rest on rollers 12, mounted on a suitable base
11.. The furnace is illustrated as being pro-
2o vided with a crank 13, by which the same
may be manually rotated; but it is apparent
that in large and heavy furnaces rotary mo-
tion can be imparted by gear-wheels or other
suitable means. )
1o start the furnace, hot slag or other hot
‘material is introduced into the same and the
turnace then turned somewhat, so that the
1inner layer of the wall is heated up to such an
- extent as to become electrically conductive.
20 When the current is switched 1n, 1t 1s conduct-
ed from one electrode, over the interior layer
of the furnace-wall, to the next electrode, and
80 on, so that the furnace-wall is heated up
and produces by radiation the melting of the
metal. By the arrangement of the elec-
trodes in contact with the inner layer of the
rurnace-wall said layer quickly becomes
heated to the required degree. The course
- of the current is denoted by the arrows on
‘30 Hig. 1 of the drawing, The current will pass
from the internal laver 17 through the metal,
and thereby product chemical reactions. 1f
necessary, the direction of the current may
e reversed or an alternating or mtiltiphase
. current may be used instead of a direct cur-
~rent. Inthecaseof arotatory current at least
three electrodes must be emploved and they
must have the same cross-section. In oen-
eral, however, and when circumstances per-
40 mit 1t a greater number of electrodes is pref-
erably provided, as shown, so as to form a
sort. of Jablockhoft’s "candles, which heat
merely the internal layer of the furnace-wall.
In the case of currents of low pressure it may
45 be advisable to employ as many electrodes as
possible, they being of the same cross-section. -
The number . and arrangement of the elec-
trodes must be such that no short-circuiting
can take place between two electrodes
so through the metal bath. Under all cireum-
stances 1t 1s necessary that at least one elec-
trode be outside the bath. so.that the current..
~shall be compelled to pass along the ining of
the furnace. i . - _ '
55  Asalready mentioned, the current passing
from the internal layer 17 through the metal
of the charge will produce reactions between
the added materials, the furnace-walls and
the fluxes of cther bodies, so that the cur-
6o rent may be utilized for refining the metal or
for carrying out other knownmethods, such as
removing the carbon, silicon, phosphorus, &e.
The most important applications of the |.
new electric furnace are as follows: |
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the pig-iron or cast-iron should in this cuse

go 1nto calcium carbid and combinations of

the iron. . In some cases also suitable awd-
mixtures may be used for fining purposes.

Second.- For Bessemer or Thomas con-
verters, if the pig-iron or cast-iron is too DOoT
in heat-generating substances, such as silicon
Or phosphorus.

nickel by the Bessemer process in case the
ores are rich in metal, also for working metals
difficult to melt. _ |

~ Fitth. For reheating metals which have
cooled down during their workj ng—rtorexam-
ple, in rolls or beneath the steam-hammer

- Sixth. For heating deep furnaces, and,
seventh, for melting the materials which

“have been stored upon the hearth or in tha

boshes of a blast-furnace for want of coke or
from. other reasons. S '

The essential advantages of the new elec-
tric furnace are as follows: Tirst, it has no
carbon electrodes in contact with the charge,

‘which is of special importance for processes

of removing the carbon; second, when using
consecutively electric furnaces with hasic
and ‘acid linings all the added material can
be removed; third, when employing liquid

‘metals out of the blast-furnace (P1lz turnace)

the electric furnace will work more econom-
1cally than the Martin furnace or even the
crucible furnace; fourth, the electric furnace
permits the refining of such kinds of plg-iron
or cast-iron as are quite poorin silicon or phos-
phorus, and it is useful for working the

richest copper mattes by means of the Beg-

semer process; fifth, it renders impossible
the formation of air-bubbles and other (le-
fects in cast-steel; sixth, its output is bv far

larger than that of the Martin furnace, and,

seventh, the temperature can be easily ad-
justed at any'time. _-

- What I claim as my invention, and desire
to secure by Letters Patent, is—

An electric furnace comprisine a hollow
cylindrical body having a lining of material
which is electrically conductive only at s
high telperature, and a plurality of elec-
trodes housed in the eylindrical wall of said
body and abutting at their inner ends against
sald lining. | _

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

two subscribing witnesses.

BASILIUS VON ISCHEWSKY

Witnesses: |
Gustave HArRTwIG,
BasiLivs LLEBEDEFF.
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