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Specification of Letters Patent.

To all whom, it may concern:

- “Be it known that we, Kristian BIRKE-

LAND and SAmMUEL EvpE, subjects of the

- King of Norway, residing, respectively, at

Liysaker, near Christiania, and at Christiania,
Norway, have invented certain new and use-

“ful Improvements in Furnaces for Metal-

lurgical and. for Smelting Purposes® and we

~do hereby declare the following to be a full,

clear, and exact description of the invention

- such as will'enable others skilled in ¢the art

190

to which it appertains to make and use ‘the
samme, reference being had to the accompa-
nying drawings, and to letters or figres of
reference marked thereon, which form a part

- of this specification. o .
- Our mvention relates to furnaces for met-

20 S
 More especially our invention relates to
- such furnaces in which the treated solid

- are.
25

allurgical and for smelting purposes, such.as

are used in the treatment of ores toproduce
metals or for smelting glass. R

matter 1s exposed to the action of an electric
The object of our invention is to 1Irprove
the efficiency of this kind of furnaces and to
30 arrange the electric are, that a great quan-
tity of material may be effectively .acted

- upon and heated by means of only 2 single
or this purpose we make

set of electrodes.

~use of an electric arc of the peculiar shape

35

- and nature obtained b?r passing a high ten- |
. sion current between ele

ctrodes so placed in
a strong magnetic field, that the points of the
electrodes are.in near: proximity

~other. The esPeCial nature of the arc there-
* 1

~ by obtained, w

leh as explained in prigr pat-

~ ents enables us to obtain a constant disk

- shaped flame of a diameter of 3 or 4 feet or
40

even more on a single: pair of electrodes and

-keep it burning for days and weeks without

- Injury*to the electrodes, minkes it very. useful

- in smelting “operations; this not’ only be-

- cause of its great surface of radiation and the
fact, that its energy is to a great extent con-
centrated in the periphery, but also for the:

reason that the electrodes may. be so placed
that they are out of the way from the smelt-

50

g zone proper and can not get injured by
the handling of the material: =~ -
“Our invention also comprises a special ar-

-

1

|
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I will be hereinafter explained.

™

-

{

|
to each |

ol

agnetic action
| When, the current on the electrodes a8

take a more or less spherical or vault shaped
form, which shape may for the purposes
of this invention bé more suitable than a
Hlane disk. This spherical shape of the

ame is produced by means of a magnetic
field, in which the lines of force are not sym-

| metrically -distributed relatively "tq “the

flame; such field can be obtained by dispos-
ing inducing members of less capacitv on one
side of the electrodes than on the other as
Other features of our invantion will be ex-
piained with reference to the annexed draw-
ings in:which: . - .. :

Patented June 2, 1008.

rangemén_t of the magnetic field whereby the
| form of the disk flame may be modified to .
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- Figure 1 is a vertical and Fig. 2 ashorizen-

tal section of & metallurgical or smelting fur-

nace; kigs. 3, 4 gnd 5 show vertical sections
of three different forms of modified furnaces,
chiefly designed for- glass melting and the
like. Figs. 6 and 7 are cross-sections, talken
from opposite directions, of a furnace. havm%
a.lﬂa,me arranged 1n & substantially vertics
plane. - -

70

78 -

- In Figs. 1 and 2 A i§ & furnace cloged by a

vault shaped reof B.

C1s an annular heavth.or smelting channel.

Above the hearth are mounted two elec-
trodes D; placed diametrically in the furnage.
In the center of the furnace sole the pole K.of

80

8 powerful magnet is sarangsd; F is a o

smaller magnet mounted in the roof of the

furnace. =~ - - __ o
G 18 . feed-chute and: H a.tap hole; there

may .be arranged several chutes' and tap-

holes. .
There may be

dicated in dotted

of the furnace, which ring will ipcresase. the

well as On the magnet coils is suitably reg-

| ulated, the flame may be brought fo-take a

form as indicated in dotted lines, so that it

85

laced an. iron ring ¥, in-
ines.in the masonry work.

90

in the peripheral parts of .

95

plays nearly all round the annular channel

and in close proximity to the material.
The annular channel may be continucus all
round or made in two halves, - |

100

~In the form shown in Fig. 3 there is ar-



£

ranged a sloping terrace-formed annular
hearth K outside of the annular channel L.
The material is broughi in on the upper-
most step of the terrace, through several
onenings ¥ and the material thereupon n &
molten state runs down froni step to step
tili it reaches the chanunel 1. and is thereby
exposed to the sction of the {lame; in this

instance s mulsatory magnetic field 1s or

10

may be made use of, whereby the flame may
‘be caused to vibrate or swing up and down

as indicated by dotted lines. The fiame or
the peripheral part of the same 1s thereby

brought very near to the material Howing
‘down the terrace steps in thin streams, so

°

i

that & verv energetic action is obfained.
N is a chamber into which the molten

meass runs from-the channel I, and from |

" which it may be taken out through the

20

opening O. 'The bottom and top magnets

are shown connected with arms whereby &

concentration of magnetic, lines of force is
obtsined. - *

n the modification shown in Fig. 4 the.

electrodes and the magnetic system are ar-
ranged M g similar way as in the previous
figures, but the hearth is so arranged, that

the annulgr channel forms the. peripheral

30

part of thé,farnsce, while the terrace-shaped

part of ¥he sole ig placed inside of the an-.

nular chaiinel. The matenal ig fed down
on-thé heerth through o chute P around the

il

ton’ magnet which latter is protected by &

0
o

40

supable refractory ‘ |
seen from the drawing the material will by

COVETIRG.

this arrangement of the hearth be fully

covered by the vault-shaped flame and a

very energetic heating is thereby obtained.

In Fig. 5 we show an arrangement whicn
is different from the one shown in Fig. 5 1n
thet the strongest magnet is placed on the

top whereby the flame will turn 1ts convex

Rilt

side downwards. -
1t may be convenient in the furnaces de-
seribed o place the electrodes at an angle

with. each other so that they obtain & posi-

sion substantiaily parallel to the sleping sole.
~ In Mg 6 and 7 we show a furnace having
the flanie asranced in a substantially vert:-

cal i}iane: Tn this form of furnace a smelt-
ing hearth @ is arranged in the longitudinal

axis of the furnace R. In one end of the

furnace there is formed an opening S
through which the raw material 13 fea nto |

the furnace and in the other end there 1s &
taphole T. On both sides of the hearth
there 1s 8 free space U in ecach of which a
nair of electrodes V are arranged so that a
vertical or substantislly vertical flame as
indicated with dotted lines is formed. The
magnet system consists of ' the horseshoe-
formed electro-magnet Wand a plece of iron
on X placed underneath the hearth. The
current on the electrodes and on the mag-

| 588,431

| met windings is-so arranged 23 to cause the

flarne only to be formed on the top side of
the electrodes. The flame will partly di-
rectly heat the sides of the hearih, partiy
radigte heat on the material on the hearih;

- g b e : ' : S Y
and parily create an upgoing streaiy of hot

| air, which will'ba reflected down on the ma-

teriel from the roof of the furnace.
Claims. ~ |
1. In an-sleciric furnace, electrodes, means

. .
| 10 nraduce an gre between the ends of the

latter, a hearth adjacent the arc gap between

the electroded but not immediately below

from coming into contact with the arc ends
of the elecirodes and means
sre over the nearin.

2. In an electric furnace, & pair of
trodes, means to produce 3 strong magnetie
feld varving.in intensity between the ileid

t

producing mesans, the arc gap between the

' electrodes of substantially the center of said

field, and s hearth situated to one side of the
arc oap and magnetic field center and within
the %e;d and influence of the spread are.

. 3. In an electric furnsce, a pair of elec-
trodes, mesns to produce an arc between the

vent material fed thereon

to spread the arc over the hearth.

| . 4. In an eleciric furnace, a paw of elec--

As will be

 olectrodes having s channel therein sur-

centric with the ch&mael*, means t0 feed ma-
terial onto fhe steps, and means to spread

| the are over the material.

5. Tn an electric furnacd, a chennpelsd an-
nular hearth, a pair of electrodes naving

| their ends extending over the center thereol,

‘means for feeding raw material onto the
hearth, means to produce an arc between the
electrodes, end magnets mounted centraily

the hearth. |

6. In an electric furnace, a
central aperture, a pair of electrodes gr{}jﬁct-
ing over the aperture, means to produce an
arc between the electrodes, and magnets

hearth having &

adapted to spread the arc over the hearth. -
7. Inan eleetric furnace, a hearth having a
central aperture, a pair of electrodes project-

ing over the aperture, means fo produce an.
arc between the clectrodes, and magnets of

| unequal intensity mounted above and below

the apertures, for the purpose specified.
8. In an-electric furnace, s heerth having &

ey

rality of steps surrounding the channel,

ow the
| seme, means to prevent material fed thereon

te spread the

ends of the latter, a hearth adapted to pre-
| from-coming mto:

contact with the arc ends of the elecirodes,.
| and magnets of different intensity adapted

$rodes, means to produce an arc between te.
l ends of the Iatter; a hearth beneath both

rounding said ends, a plurality of steps con-

A,
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of the hearth adapted to spread the arc over

mounted above and below the apertures .-

12¢
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central aperture and a concentric channel In " -
l‘the, hearth surrounding the aperture, a plu-
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.' pzm of olocfmdea hawnn‘ their ends project-
ing over the aperture, means to produce an
_arc between the Glectmdeu, means to Teed :
“raw material onto the steps-of the hearth, a
“magnet mounted centrally of the aperture, |
. ﬂmd 1 magnet of greater mtensity than the

' "'11{11‘{*%11;1 lllﬂﬂ‘H(‘t mounted above the latter.

In 16‘*-11(]”1()11\’ that we c]mm tho foretr{)lnw

' as our invention, we have signed ournames
f in presence of ’two subscnbmtr witnesses

KRISTI AN BIR Is.hLAl\D
i . AMUFL EYDE '

V‘« itnesses:

‘Hrxry BorvEWwICH,
|  MicuarL ALGLR
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