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which the double arc is caused to take the 
shape shown in Figs. 4, 5, 6 and 8 of the drawing. 
The shape of the arc is clearly shown in 

s Fig. 5, in which the magnets are removed 
and only their influence upon the arc illus 
trated. It is seen that the electrical cur 
rent in the arc from the middle of the same 
is forced to flow back parallel to itself, 
whereby a double-arc is formed, which for 
the same total length requires a furnace of 
half the length compared with the furnaces 
utilizing the single arcs. Thus the furnace 
will have less cooling surface. Moreover, 

is there are electrodes only in the coldest end 
of the furnace space. Thus two important 
advantages are obtained. In the same man 
ner arcs with more branches may be pro 
duced by means of polyphase currents. 

20 According to the above, the present 
method consists in stretching out, long elec 
trical arcs (which according to the circum 
stances are constantly- stably- or pulsatively 
or intermittently burning) into a double 

25 shape in channel-shaped furnace spaces by 
means of wide, thin and, in the direction of 
the lines of force, disk-shaped magnet fields, 
the magnetic flux direction of which is 
perpendicular to the longitudinal direction 

30 of the said arcs and the highest width of 
which extends along the arcs. And in ob 
taining this result, I may also make use of 
a gas current passing in the longitudinal 
direction of the arcs. 

35, Figs. 6 and 7 are respectively longitudi 
nal and vertical sectional views of a con 
struction of apparatus suitable for practi 
cally carrying out the present method by 
means of direct current or single-phase 

40 alternating current. Figs. 8 and 9 are simi 
lar sections of an apparatus, in which all 
the three phases of a three-phase alternat 
ing current system are utilized in the same 
furnace space for producing a triple arc. 

45. In similar manner furnaces utilizing four 
phase alternating current, etc., may be con 
structed. 
As shown in Figs. 6, 7 and 8, 9 the furnace 

comprises a channel-shaped space -A- of 
50 refractory bricks -u- and a non-magnetic 

metal cover -p- which at its outer side 
should preferably be provided with longi 
tudinal ribs for cooling purposes. Out 
side these ribs a cover -- is arranged, 

55 which should preferably be non-conducting 
and heat-insulating. Between the said ribs 
the gases pass partly in order to be pre 
heated themselves and partly in order to 
prevent over heating the brick-work -u-. 

60 Outside the cover -- the electromagnet 
-m- is arranged, which in case of alter 
nating current is built up of laminae, as 
usual. Between the electro-magnet and the 
cover -- the space also forms channels 

65 -n- for conducting the gases, and outside 

O 

1,054,886 

the electromagnets is finally arranged a gas 
distributing cover -k- which is prefer 
ably non-magnetizable and is of importance 
especially for cooling the magnet laminae 
when alternating current is used. --S-70 are magnet windings, which according to 
the circumstances may be traversed by the 
whole main current or by a shunt current. 
The latter arrangement is advantageous es 
pecially in polyphase systems as for instance 75 
that shown in Figs. 8 and 9. The arrows 
in Figs. 6 and 8 indicate the paths of the 
gases. If in case of alternating current the 
electro-magnets consist of laminae, the cold 
gases should pass from the outer distribut- 80 
ing cover --- (see Figs. 6 and 8) between 
the said laminae in order to maintain the 
cooling of the same during their flow into 
the channel -n-. In case of direct cur 
rent and singlephase alternating current the 85 
number of electrodes is --two-, and if poly 
phase current is used, more electrodes will 
be necessary. All electrodes are arranged 
side by side in the coldest end of the fur 
nace and are surrounded only by the rela- 90 
tively cold gases, which is advantageous in 
several respects as shown for three-phase 
current in Figs. 8 and 9. The electrodes 
are preferably made with their operative 
surface annular, and the gases are under ro- 95 
tation blown into the furnace at the elec 
trodes, whereby the arc ends may rotate on 
the same, so that the electrodes are less 
heated. Such an electrode is shown in Fig. 
10, in which gases are passed through a 
Screwed space between the outer casing and 
the inner core or tube. From the other end 
of the channel -A- in Fig. 6 the hot gases 
exhaust and here they may be quickly cooled, 
if desired, for instance by introducing them 
into the tube system of a steam boiler, as 
shown in Fig. 6. . 

In case of direct current and singlephase 
alternating current the furnace space is 
preferably oval in cross section, see Fig. 7, 
and in case of threephase current I prefer 
a rounded triangular cross section as shown 
in Fig. 9, and so on. 
The apparatus of course need not be 

mounted in vertical position as in Figs. 6 115 
and 8, but it may be arranged horizontally 
or in any other suitable position. 
The electro-magnet need not surround all 

the length of the furnace as a single magnet 
ring or tubular magnet, but it may also be 120 
divided into more rings or into shorter tubes 
each having its coil, which coils are inter 
connected so as to coact with each other. 
It then may easily be so arranged that the 
magnetic field is stronger at one end of the 125 
furnace space than at the other, for instance 
strongest where the arc is to be formed, be 
cause here the electromotoric force and the 
current intensity of the arc are highest on 
account of the small resistance in the short 130 
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(new-formed) arc. Therefore also a large the present method may be even more ex 
force is required to stretch out the arc at the 
commencement of such stretching. 
The above mentioned variation of the 

strength of the magnet field along the arcs 
and the furnace may also be obtained by 
constructing the electro-magnets fork 
shaped and arranging the fork branches 
along the furnace sides and consequently 
along the arcs as shown in Figs. 11, 12 and 
13 for a two-branched arc, and a similar 
poly-forked magnet may be used in case of 
polyphase alternating current. 

In Figs. 8 and 9 is illustrated in what 
manner double-arcs produced according to 
the present method may be utilized in the 
well-known treatment of powderous solid 
substances, etc., singly or in combination 
with gases or vapors. In the case illustrated 
it is assumed that the products are partly 
liquid and in case partly F. or vapor 
ous, and on account hereof I have arranged 
a collecting chamber at the lower part of 
the furnace for collecting the liquid prod 
ucts. In such an apparatus I may for in 
stance carry out a reducing or oxidizing 
melting of ore-mud without preparatory 
briqueting. In case of reducing processes, 
for instance melting of iron-ore or reduc 
tion of roasted zinc-ore-mud, one should add 
such a quantity of carbon powder, that the 
gases during the whole process are con 
stantly sufficiently reduced. In such a fur 
nace I also may produce carbids by treating 
a mixture of subdivided lime or the like and 
carbon in carbon-monoxid-gas, and cyanids 
by treating the said mixture or carbid 
powder in nitrogen-gas. 
By treating powderous oxids or the like 

with nitrogen or hydrogen or with water 
gas I may produce nitrids or hydrogenous 
compounds directly. In similar manner 
I may produce carborundum and many 
other compounds. By treating carbon 
powder in carbon monoxid in such a fur 
nace graphite powder is produced. I may 
also treat nebular liquids and solutions with 
vapors and gases and in such manner pro 
duce for instance light hydrocarbons from 
heavy ones, and so on. 

In case the solid or liquid compound pro 
duced is inclined to disassociate, if it is not 
cooled quickly, or if the said compound is 
not quickly withdrawn from the influence of the gaseous products produced, I may 
counteract or prevent such disassociation by 
arranging gas outlet openings at other 
places of the furnace channel (furnace space) and thereby causing the falling 
powderous raw materials (and especially 
the final product) to meet with unaffected 
hot or cooled gases of the correct chemical 
nature. 
By means of the last-mentioned arrange 

ment the double-arcs produced according to 

tensively utilized. 0. 
The powderous material may be intro 

duced into the furnace space in different 
ways, and as the manner, in which this takes 
place, has nothing to do with the present 
invention, I for this purpose have only in 
dicated diagrammatically in Fig. 8 a fun 
nel-pipe --T - at the top of the furnace, 
although it might be more preferable to in 
troduce the powderous material through 
the electrodes which for that purpose are 
made hollow. Such hollow electrodes may 
be constructed in several ways, and they are 
very suitable for the simultaneous produc 
tion of arcs with rotating ends. They may 
be built with gas cooling as indicated in 
Fig. 10, which is easily understood without 
further explanation. But they may also be 
built with a more intense cooling of the an 
nular surface, on which the arc shall rotate. 
Having now described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is: 

1. A method of creating a long electric 
arc, consisting in subjecting an arc to a 
wide thin magnetic field to stretch the arc. 

2. A method of treating material, consist 
ing in subjecting an arc to a magnetic field 
to stretch the arc longitudinally into a long 
U-shaped arc, and passing gas into said 
field in a direction away from the elec 
trodes of the arc. 

3. A method of treating materials, con 
sisting in subjecting an arc to a wide thin 
magnetic field to stretch the arc longitudi 
nally into a long U-shaped arc, and passing 
material to be treated into said arc. 

4. A method for the production of a long 
electric arc, consisting in providing an arc 
between electrodes, and passing a wide thin 
magnetic field substantially between said 
electrodes to stretch the arc into a long U 
shape, the flux lines passing between legs of 
said arc, the field being extended in the di 
rection of the length of the arc. 

5. A method for the production of a long 
electric arc, consisting in providing an 
arc between the electrodes at one end of 
a furnace space; and passing a wide thin 
magnetic field substantially between said 
electrodes whereby said arc is stretched into a long U-shape longitudinally in said space; 
the flux lines passing between the legs of 
the arc substantially perpendicular to the 
plane of the arc, said field being extended in 
width in the direction of the length of said 
space and arc. 

6. A method for the treatment of mate 
rial with a long electric arc, consisting in 
providing an arc between the electrodes at 
one end of a furnace space, passing a wide 
thin magnetic field substantially between 
said electrodes whereby said arc is stretched 
into a long U-shape longitudinally in said 
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space; the flux lines passing between the legs 
of the arc substantially perpendicular to 
the plane of the arc, said field being ex 
tended in width in the direction of the 
length of said space and arc and passing 
a current of gas into the said space between 
the legs of the arc. 

7. A method for the treatment of mate 
rial with a long electric arc, consisting in 
providing an arc between the electrodes at 
one end of a furnace space, passing a wide 
thin magnetic field substantially between 
said electrodes whereby said arc is stretched 
into a long U-shape longitudinally in said 
space; the flux lines passing between the 
legs of the arc substantially perpendicular 
to the plane of the arc, said field being ex 
tended in width in the direction of the 
length of said space and arc; and passing 
a current of gas into the said space between 
the legs of the arc in the direction of the 

C. 

8. A method for the treatment of mate 
rial with a long electric arc, consisting in 
providing an arc between the electrodes at 
the sides of a furnace space; passing a wide 
thin magnetic field substantially between 
said electrodes whereby said arc is stretched 
into a long U shape longitudinally in said 
space, the flux lines passing between the 
legs of the arc substantially perpendicular 
to the plane of the arc, said field being ex 
tended in width in the direction of the 
length of said space and arc; passing mate 
rial to be treated through the heated space 
of the furnace and arc. 

9. A method for the treatment of mate 
rial with a long electric arc, consisting in 
providing an arc between the electrodes at 
the sides of a furnace space; passing a wide 
thin magnetic field substantially between 
said electrodes whereby said arc is stretched 
into a long U shape longitudinally in said 
space, the flux lines passing between the 
legs of the arc substantially perpendicular 
to the plane of the arc, said field being ex 
tended in width in the direction of the 
length of said space and arc, and passing 
gas and material to be treated through the 
heated space of the furnace and arc. 

10. In a furnace system, the combination 
of a means for producing a wide thin mag 
netic field, and a means for producing an 
electric arc passing parallel to the plane of 
the lines of the flux of the field. 

11. In a furnace system, the combination 
of electrodes for producing an electric arc, 
and means for producing a wide thin mag 
netic field substantially between said elec 
trodes on a plane perpendicular to the line 
of the electrodes and extending a distance 
from said line greater than the distance be 
tween the electrodes. 
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shaped furnace space; electrodes at one end 
of said space; and means for producing a 
thin magnetic field across said space and 
substantially between said electrodes, said 
field being extended in width and away from 
said electrodes, whereby the arc is stretched 
into a U-shape, the flux lines extending be 
tween the legs of the arc perpendicular to 
the plane thereof. 

13. In a furnace system, the combination 
of a furnace provided with a long channel 
shaped furnace space; electrodes at one end 
of said space; means for producing a thin 
magnetic field across said space and sub 
stantially between said electrodes, said field 
being extended in width and away from said 
electrodes, whereby the arc is stretched into 
a U-shape, the flux lines extending between 
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the legs of the arc perpendicular to the plane 
thereof and means for directing gas into 
said furnace space. 

14. In a furnace system, the combination 
of a furnace provided with a long channel 
shaped furnace space; electrodes at one end 
of said space; means for producing a thin 
magnetic field across said space and substan 
tially between said electrodes, said field be 
ing extended in width and away from said 
electrodes, whereby the arc is stretched into 
a U-shape, the flux lines extending between 
the legs of the arc perpendicular to the 
plane thereof and means for directing gas 
into said furnace space in the direction of 
the arc. - 

15. In a furnace system, the combination 
of a furnace provided with a long channel 
shaped furnace space; electrodes at one end 
of said space; means for producing a thin 
magnetic field across said space and substan 
tially between said electrodes, said field be 
ing extended in width and away from said 
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electrodes, whereby the arc is stretched into 
a U-shape, the flux lines extending between 
the legs of the arc perpendicular to the 
plane thereof and means for directing ma 
terial to be treated into said furnace space. 

16. In a furnace system, the combination 
of a furnace provided with a long channel 
shaped furnace space, electrodes at one end 
of said space; means for producing a thin 
magnetic field across said space and sub 
stantially between said electrodes, said field 
being extended in width and away from said 
electrodes, whereby the arc is stretched into 
a U-shape, the flux lines extending between 
the legs of the arc perpendicular to the 
plane thereof; means for directing material 
to be treated into the furnace space and 
means for directing gas into the furnace 
space. 

17. In a furnace system, the combination 
of a furnace provided with a long channel 
shaped furnace space, electrodes at one end 

12. In a furnace system, the combination of said space; and means for producing a 
of a furnace provided with a long-channel thin magnetic field across said space and 130 
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substantially between said electrodes, said 
field being extended in width and away from 
said electrodes, whereby the arc is stretched 
into a U-shape, the flux lines extending be 
tween the legs of the arc perpendicular to 
the plane thereof; the flux producing means 
being adapted to concentrate lines of force 
near the electrodes. 

18. In a furnace system, the combination 
of a furnace provided with a long channel 
shaped furnace space, electrodes at one end 
of said space; means for producing a thin 
magnetic field across said space and sub 
stantially between said electrodes, said field 
being extended in width and away from said 

electrodes, whereby the arc is stretched into 
a U-shape, the flux lines extending between 
the legs of the arc perpendicular to the 
plane thereof; the flux producing means be 
ing adapted to concentrate lines of force 20 
near the electrodes; and means for cooling 
the flux producing means with gas and di 
recting the gas into the furnace Space. 

Signed at Christiania Norway this 29th 
day of April A. D. 1912. 

FRANS HENRIK AUBERT WIEGOASK, 

Witnesses: 
AXEL LAHN, 
MoGENs BuGGE. 


