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Lo all whom it may concern. -
Be it known that T, lu} ERT JO'H_W‘ B
TERSSON, 2 wmeet of thau g of Sweden,
and resident of tlb} omdgn h: AVe mv nted
new and useful ]mpwvemenm Lieetrie

Furnaces, of which the fo]lmvmgz S Hg)@-{:—lﬁ-

i

fication, refm enee ]mmﬂ had to th 0 draw

accompw’l‘, ng and Iommw o part heree
This invention relates to j‘l’lpl(}?“} ients in

electric furnaces for ta eating oases bv means

of electrodynamically or Glef:mu-ﬂmqneum—

ally actuated volmm Ares.

In treating gases by means of voltaic ares,
which by t their hmtmﬂ' action effect reversi-
bie chemical reactions in the gases, it is de-
sirable -that the gases thus treated Jdo 1ot
again come within the range of the are, inas-
much a%.in the repeatedd freats nge the

Lo

temperature of the gas can be ulm ased Lo

siieh an extent that the fixation of tha con-
version will hae 11:!11{_1.(-1&-...{ Umm daithenls,

however, not been practi-
cally possible to avoid that a Gquantity of va

-’ﬂ

much as the ('()ﬂf{lhl;l} of the 11.;1“*11“-11{ feld
generaily has made it neces 3ary Lo canse the
mass of gas to move ¢l iofly i the same plane
in W’hlth the arves arce 100VITLY.

’1.[10 (J}}‘]t(i "Jl Hlb l)i(‘H{‘HL lIlELI‘f.lﬂ]l 13 o
obviate the said inconveniences apl te pro-
vide an electrie f furnace m which anv desived
or recuired speed of movement of the
through an arbitrary concentration of the
magngtic power will De obtained sud simul-
id]ﬁl("{lll‘?h“ the direction of movemoent of the

‘B LrE
el b e

mass of eas mayv be transverse orp stithstan-

tially transverse relative to the direction of
movenient of the ares or {6 the plane in
which the ave is displaced.  In accordance
therewith a furnace embodyi MY MY present

mwnfmn 18 prov tlodd with a roaets on SR

ber, as other weil known Turnaces of the kind
m question, and a central clectrode ‘lw‘-uwn
and a ring-shaped or spiral- shaped (serew

shaped) 01{‘*01{}{1{‘ ﬁmwmndmrr ihe hll*(l
the libdimw beiween the said elect l{}{|‘a
takimg place radially or substant Ll radiadi

thmuuh the mass of eas mov e axially mui,
moreover, the furnace i provided with ex-
(*11{1‘[1011-4101’10(“1. around the re: utnm cham-
ber or the outer electrode for fw vine within
the latter a s onetie field of substant Lrally?
axlal direction. By the mml an*mw*m{‘m
of the electrodes snd the maenetice field m re-
lation to each « HL‘I it will be possible to ob-
tain the power, 1)3 whichy Hu_, are 18 dis-

ll";""-f_‘tl "1[)";1 |

:mi&%- |

Specification of Liestsrs Patent.

1506,

of a second l_mm.. es. 5 and 6 show
Csinlar views of a third form. Figs. 7 and 8
: almﬂ. stmilar views of a fourth form, Kigs,

i - .

_-——

merial No, 311 an7.

[ ——

Maceu rrogmimnal or apprommatel plO-—
DOT *"1011 al to the length of the path that each

part of the are has w run, whereby the.vari-

ous points of the are will be (llb}}l‘LCGd at sub-

*:t‘LI'ltl&H v the same angular velocity thus ob- -
VI 4tmn

il{} risk of the arc being dlsrupted
Moreover, the reaction chamber wﬂl be easily
dCti’-ﬁbEﬂ ble and the exciting devices will at a
certam st ength of field be of £ small S1Z6S.

7* or creatimg the are I prefer to use &1ter—
nating currents on account of the facility of
generatine such currents of high: Voltawe
lL Mmay, however, be mi(lerato-ﬂ-(l that con-

inuous current of 111*1 h voltage may beused,
t dosived. T or cred‘rmn‘ the magnetic field

Patented June 2,-1908,

60

70

mtheu ontinuous or alte rnatmw currents may

peused, Inthef former case, wlnlf* using alter-
nabing ¢ mwni i the are, th{ﬂ latter dnmw
theonpalter natmnw i mmtv i the one dlrec—
tion and dus e the other alternation in the
other dire 0 tion.  In the thtm‘ ase’ﬂm direc-
Bonof rota. ~n of the arc

‘?5-’2-

. while using 4, mag-" -

netic field alterns ating syne hronmml ¥ with the |

alternating currents in the aré. will be con-
stant, which will be the case also if contin-

HOUs currents he used both 1m the are and
155 c,onm uous

tor the exeitation of the field.

80

cuirents be used in.the are and in the field =

‘111 loading fﬁf the source of eurren

the are has

will

ovviously be practically uniform as soon as
been struek, the latter being

85

brought to rotate at uniform length durmﬂ*f—

fhoe *ﬁho]e working, . This Is an es*aenila]‘

advantace relativeto such furnace construce~
continually are
renewed belween a pair of electrodes at short

LIONS W h{ﬂ* e the voli; 11( aAres ¢

Jistance from enelh Mim it 1s, however

nossible even while Usinge -;ﬂtz‘i'll’l‘ltln“ cur-
j nmi-»: to uhmm'q fouamm‘” 11 huntﬂmed are

b 1

by conneciing in paraliel to the olec trodes
self-inductions which are e apable
Uuantiy of enerey suflicient. to ‘maintain
he arve while the alternating current passes

cad possible of the souree of mirents may
U{‘u])ulll‘lﬂ{l -

in the ACCOMPAnYIng
erarnmatically uhlf“(‘rt
ments of myv imventlon.

Hios, ].mul 2 show vertieal {Ind ]1{:112‘.011‘(&1
S0e Lot If“-,i}t‘(‘[l‘» ely ~of one form
mvention.  Figs. 3 and 4'show similar vViews

draw Ing I 11(1?9 dlﬂ
od Sevel {11 embodi-

’J-ﬁ

G and 10 show v miu 2l section zmd mde—wew

of storing

1
s zero- point xhnrvm the most unitorm
i
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partly in section, of s fifth form. Figs. 11

and 12 show a vertical cross-section and s

- vertical longitudinal section respectively of

~ the gas to be treated is led in axial direction.
One part of the wall of the said chamber is
formed by a'spirally arranged conductor 2,
preferably tube shaped in order that the
-same, if desired, may be cooled by leading
. through the same a cooling fluid, the said
-conductor constituting the one -electrode of
‘the workuig circuit 3 and 4. The other elec-
. trode 5 is constituted b
tube-shaped conductor
- .extends a conductor 6 towards the electrode
- 2 for striking the are in well known manner.

15

20
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~ tially axial .direction. An arc struck be- |

30

35

~ from each other. In using alternating cur--

- to obtain without difficulty 8-10 full Teva-

40

~ speed of rotation of several hundred revo-
lutions a.second. As the axial movement |

45
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85

~substantially transverse in_ relation to the
reaction chamber ‘and in such a position |
relative to the outer electrode that the latter |

‘be moved upwards following the turns of the

rection of rotation of the arc hereby will be

a sixth form. .

The construction sﬁown in Figs. 1 ﬁxi_d- 2|

has a tube-shaped reaction-chamber 1, suit-
ably of circular cross-section, through which

a central solid or-
om which suitably

Around the reaction chamber is provided an
energizing coil 7 supposed to be supplied
with continuous current from an electric
circuit 8 and 9. The plane of the said coil is

incloses the most powerful

| h part of the mag-
netic field of the coil, WhicE

has a substan-

tween the electrodes will by this arrange- |
ment be put in rotation around the central
conductor in a plane substantially parallel
to the plane of the coil, or eventually it will

outer electrode if- the: same .are insulated |

rent of a frequency of 25 periods a second in
the arc it is possible by the said arrangement

lutions of every single arc created by half a
period of ‘the alternating current, 7. e., a |

880,857

in the shaﬁe of an open ring in such a man-
ner that s
‘the cuts without hindrance.” =~
Referring to Figs. 5 and 6, the energizing
coill 7 is.constituted by a big cable in the
shape of a ribbon wound spirally around the
reaction chamber and being supplied with
continuous current of low voltage and great
volume. Figs. 7 and 8 show a modification
thereof, in which the innermest turn of the
energizing covil also constitutes the outer
supplied - with alternating current from
transformer, the primary winding of which is
~connected 1in series with the arec. -

in all the above described forms the enerf_

at shorteircuited currents in th_e same
‘will be prevented, while the ares will pass

70

75

| electrode of the furnace, the said coil being
3,

80

gizing coil exerts only an electro-dynamic

‘action on the arcs. However, iron may also
be provided outside the furnace for closin
the magnetic circuit whereby a strengthene

- 8b

action within the space inclosed by the outer -

electrode will be obtained at a given number
of ampere turns:in the energizing coil. Such

and 10, in which the coil 7 is provided in a

ring-shaped iron-core 10 of U-shaped cross-
section, which may be arranged horizontally,

a furnace-construction is shown in Figs. 9

90

as is shown, or vertically, as desired. By

suitably shaping the pole-surfaces of the
‘magnet, or by providing recesses or extra
‘windings at the poles the strengths of the

96

field within the space. inclosed by the outer

electrode may be varied so as to obtain a
uniform displacing action on the arcs.
= The form illustrated in Figs. 11 and 12 dif-

and _gmvided with a .number of coils 11
place .
shaped magnet-cores 13 and 14. By the con-

of the arc can be made as small as desired
and in any case is almost independent of the
magnetic power displacing the arc, it is ob-
vious that a repeated treating of the mass of
gas that-has already been exposed to the
action of the arc in a sufficient dggree may be
easily obviated. T

The form illustrated in Figs. 3 and 4 differs
from that shown in Figs. 1 and 2 chiefly in
that the outer electrode 2 is constituted by a
hollow cylinder and the energizing coil is
connected 1n series with the are and is thus
supphied with alternating current. The di-

constant and by suitably dimensioning the
energizing coil the latter may be used as an
impedance in the circuit of the arc for pre-
venting injuries on the source of energy in
striking the arc and for steadving the are.
For preventing injurious screening action
from the outer electrode the latter, as is
showmn in Fig. 4, should, preferably, be made |

tinuous pole-surfaces at the sides facing the
reaction chamber & continuous field will

nevertheless be maintained within the space

inclosed by the magnet, the said field causing

| the arc to rotate at the desired speed.
1t will be easily understood that all the

‘on cross-pieces 12 between two ring-

100

| fers from that shown in Figs. 9 and 10 chiefly
I-in that the iron-core is arranged vertically

105

110

constructions described above are forms of

one and the same invention and the latter

i may be varied within wide limits without

deviating from the principle of the invention.
In the forms shown in Figs. 9-12 slternat-
field, as desired. 1If it is desired to avoid the
ax1al movement of the arc it is suffiéient to
make the one or both of the- electrodes of

small axial extension, whereby the rotation
place chiefly in one and

of the arcs will take
the same plane. o
ITaving now described my invention what

I claim as new and desire to secure by Letters

Patent 1s: | __ .__. o
1. In an electric furnace for treating gases

by means of voltaic arcs the combination, of.

a furnace chamber, an inner central elec-

115

g or continuous currents may be used in the -

120

125
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by means of veltaic arcs

288,857

trode, an outer electrode concentrie there-
with, means around the furnace for creating
s magnetic field in the space within the said
suter electrode, and means for meving gases

through the said furnace chamber, substan-

tially as.and for the purpose set forth.

2. In an electric furnace for treating gases
the combination, of
a turnace chamber, inuer central elec-
trode, an cuter electrode concentrie there-
with, a ring-shaped irou-core arcund the fur-
nace, means for energizimg the said iron-core,
and means for moving gases through the said
furnace chainber, substantially as and for the
purpose set rorti. |

3. In an electric furnace for treating gases
by means of voltaic ares the combination, of

T 1Y

Lo &y

‘a furnace chamber, an inner central elec-

trode, an outer electrode conceniric there-
with, an energizing coil around the said cuter
electrode, means for connecting the said coil
I series to the arc between the said: clec-
trodes, the said coil forming an induciiye re-

sistance for the arcs, and means for moving

gases through the said furnace chamber, sub-
stantially as and for the purpose set forth.

4. In an electric furnace for treating gase
by means of voltaic arcs the combination, o
a Iurnace chamber, an inner electrode, an
outer elecirode concenirie therewith, a ringe-
shaped iron-core, an cnergizing coil in the

b

i

1
.
:,

said core, means for connecting the said coil
1n series to the arces between the said elec-

the said furnace chamber, substantially as
‘and for the Furpose set: forth. -

5. In an electric furnace for treating gases
by means of voltaic arcs the combination, of
a furnace chamber, an inner electrode, an

- ergizing coil around the latter consisting of a
means for moving gases through the said

purpose set forth.

6. An apparatus for producing chemical
reactions in a mass of gases, consisting of
means for forming an electric arc and causing
the latter to play in the mass of gases, the
said arc being subjected to the action of s
magnetic field produced by a sfationary
source of magnetism, the said-magnetic field
causing the arc to rotate in one plane about
the axis of one of the electrodes. -

- In testimony whereof I have hereunto set
my hand to this specification in the presence
- of two subsyibing witnesses.

ALBERT JOHUAN PETERSSON.
Witnesses: . R |

Fvarp DELMAR,
#£MIL WAHEBERG.

9% 4y

o

trodes, and means for moving gases through

outer electrode concentric therewith, an en-

35

40

spurally wound ribbon-shaped cable, and

iurnace chamber, substantially as and for the -

49
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