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UNITED STATES PATENT OFFICE.

ADAM CHARLES GIRARD AND ERNEST AUGUSTH

GRORGES STREET, OIf

PARIS, TRANCE.

ELECTRIC FURNACE.

SPECIFICATION forming vart of Letters Patent No. 571,655, dated November 17, 1896.

Original application filed May 24, 1895, Serial No, 550,638, Divided and this application filed October 29, 1895, Berial No.
567,273, (Nomodel.) Patented in France May 25, 1893, No. 230,341 ; in England July 8, 1898, No. 13,340 in Ger-
many Aupust 2, 1893, No. 81,479 in Anstria-Hungary August 2, 1693, No. 41,930 and No. 65,879 ; in Belgium nep-
temher 9, 1893, No, 106,309 ; In Switzerland September 14,1893, Nos, §,017 and 8,689 ; in Italy September 30, 1893,

No. 267, and in Spain Cctober 27, 1893, No. 14,950,

Lo all 1weivony (& vy coneer::

RARD, chemist, residing
and ERNEST AUGUSTE GEORGES STREET, ell-
gineer, residing at 39 Rue Joubert, Pdns
Ifrance, citizens of the Republic of ) rance,

at 7 Rue du Bellay,

have mvented certain new and useful Im-

provements in and Relating to Electrie Fur-
naces, (for which we have obtained patents
in France, No. 230,341, dated May 25, 18053,

certificate of addition thereto dated June S,

1893; in Great Britain, No. 13,340, dated July
3, 1893 in Germany, certificate of addition
No. 81,479, dated August 2, 1893; in Austria-
IHHungary, No. 41,930 and No. 65,5879, dated
August 2, 1893: in Switzerland, Nos. S, 017 and
3, 6%39 dated September 14, 1699,, in Lelﬂmm
No. 106, 509, dated beptember 9, 18()3 In
Spain, No.. 14,950, dated October 27, 1893,
and in Italy, No. 2067, dated September 30,

18985,) of which the following, originally form-

ing pm*t of the application, Ser ial No. 550,538,
ﬁled on May 24, 1895, 1s a specification, 1et-
erence being had to the accompanying draw-
ings, forming part thereof.

This invention relates to electric furnaces

which are more particularly adapted for heat-

ing fusible materials, and has special refer-
ence to the class of electric furnaces de-
seribed 1n our application for patent, Serial
No. 550,538, filed on the 24th day of May,1595.

In order that our invention may be clearly
understood, we will deseribe the same with
reference to the accompanying drawings, in
whilch-—-

Ifigure 1 is a vertical section of an electric
iumace constructed 1n accordance mth our
present invention.

Fig. 2 is also a vertical section of a modi-
fied form of the furnace.

Fig. 3 18 a similar view 1n Seemon showing

the cmbon tube or crucible as bemﬂ heated |
by two pairs of electrodes, in which case four |
arcs are provided umtead of two, these four

ares being two by two in Series, in the first
series one arc being from carbon d to tube e,
second arc from tube e to carbon d', and in
the second series one arce being from carbon

- ” to tube ¢
Be 1t known that we, ADAM CHARLES GI-

and second arve from tube ¢ to

carbon «?. It may be easily understood that

- the longer the tube ¢ is made and the greater

heating-surface is desired the more pairs ot
arcs arc employed.

Fig. 4 shows a tube of enlarged diameter
and represents a cross-section of the central
part of the furnace, wherein twoseries ofares
are grouped two by two in the same circuit.
[t will be understood that for tubes of still
larger diameter more than two pairs of arcs

- may be emploved, said ares being placed all

around the tube e,

Fig. 5 represents a scctional view wherein
a rofating arc is used. The letter eindicates
the carbon tube, and s "are two electrodes
pierced at their inneyr bl]ll portion with eireu-
lar holes or orifices concentric with the car-
bon tube and through which said tube ex-
tends. A magnetic field 1s produced by two
clectric magnets or solenoids Mand M.  The
electric are plays on the surface of carbon
tube e, and the surfaces of the holes or open-

| ingsin the electrodes s and s” and the mag-
- netie field causes the arc torotate around the

carbon tube e. In other words, the lines of
force in the magnetic field being at right an-
oles to the faces of the pole-piecesof the mag-
nets M and M’ the voltaic are may be repre-

- sented by a line orlines at right angles to the

lines of force. T'husthe are, being a current
flowing at right angles to the lines of force,
will revolve about the center of the field with
a velocity depending on the strength of the
latter, the priunciple being similar to that in
the Faraday disk or Barlow wheel. The cur-
rent employed is & continuous one and enters
by s in thefurnace and leaves by s', or the in-
verse, |

Fig. 6 is a detail sectional view of one ot the
concentric electrodes described.

Like letters of reference indicate similar
parts in all the figures.

¢ is an internal block composed of some re-
fractory material that is a bad conductor of
heat. 0 isan external casing, preferably me-
tallie, which surrounds the 111Ler11&1 block «.
This block ¢ may be formed 1n one or more
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Inthe furnaces above described.

o

parts and s provided with an internal cavity

¢, which constitutes the heating -chamber
proper. 'T'his cavity is preferably formed in
a block of carbon arranged within the afore-
satd surrounding refractory block «. d
are two carbon electrodes, whose inner ends
project into the said cavity ¢ and come into
proximity to an inner carbon tube ¢, which
serves both as a crucible or receptacle for the
material to be heated and as one of the elee-
trodes for the arvec.

The heating is effected by means of two
arcs 1n series or b} means of several _groups
of two arcs in series, as seen in Fies. 3 and 4.
One are is formed between the carbon elec-
trodes ¢ and the earbon tube or crucible e,
while the other arc is formed hetween Lhe

sald tube or crucible and the second carbon
electrode d'. The material to be treated is
introduced through a hopper fat the upper
part of the furnace, which hopper is closed
with a cover /', the said material being with-
drawn from Lhe lower part of the fmnaee
1T'he cover ' is sealed by a hydraulic or other
seal to effectually close the upper part of the
furnace through the hopper. Special ar-

rangements may be employed for effecting
the withdrawal and introduetion of the mate-
rials according as they are in a solid, liquid,
or gaseous condition after their passage
through the furnace. Any suitable gas may
also be introduced or circulated through the
turnace or through the material duunﬂ 1ts
passage throngh the furnace. The gas em-
ployed may be Introduced through an inlet-
tube ¢ at the upper part of the imnaue and
be conducted away through the outlet-orifice
I. The size of this outlet may be so regu-
lated that the materials can be caused to pass
through the furnace at any desired speed, so
that Lhe}? can thus be kept in the furnace for
any required length of time. The gas may
in some cases be 11}131*0(111(3@(1 and discharged
through the carbon electrodes themselves, in
whleh case the said electrodes are made hol-
low, as shown in the drawings.

\Vhen fusible materials are to be treated,
we employ a furnace having a hearth 7, Fig
2, made of suitable 111.;1tc11&1 to recelve Lhe
fused substances and also hzwmﬂ an outlet s,
which latter may be so arranged that notwith-
standing said outlet the specml gas employed
in the heﬂtIll” operation can be retained in
the furnace as long as desired.

1t will be obkus that a rotating are pro-
duced 1 the manner described in 0111 before-
mentioned application for patent can be used
In thiscase
the carbon tube or crucible e would be sur-
rounded by one or more carbon disksarranged
concentrie therewith and 1nsulated from each

571,655

other, the ares produced between these disks
and the said tube or crucible ¢ being sul-
jected to the action of a magnetic held, as

desceribed in the aforesaid dpplleatlou [or
patent.
Having now described our said invention

and in what manner the same is to be
formed, we claim-—

1. An electriec furnace having a fixed car-
bon tube or casing through w hich the mate-
rial to be heated is fed, s: ud carbon tube or
casing constituting a common electr ode, and
one or more other elecuodes arranged 1 Prox-
Imity to said ecarbon tube to ploduee an a1e
outside of said tube, whereby the material
under treatinent is Sepamted from the are,
substantially as deseribed.

2. Inan electriec furnace having a icating-
Clmmber for treating fusible 111‘LL0111]H le
combination of a cmbon tube or casing lo-

cated in said heating-chamber and c,oncstm £~
g one of the eleetmdeq between which the
arc 18 produced, carbons «, d' constituti
other electrodes, a hearth, sueh as 1, located
in juxtaposition to the 11111@1 end pmhon of
the carbon tube or casing and in which the
material, as it is fused, collects, and an out-

per-

()"
lh

letorcondultcomm mcmm owithsatid hearth

and through which the fused material can he
disclmwed, substantially as described.

An electric furnace having a refractory
bloeL ¢, provided with a hea,tm o-chamber r,
and a lonulmduml passage, a Tio pper con-
nected with the upper end of said passage and
provided with a cover f at its upper end and
with an outlet /v at its lower end, a carbon
tube e located within the heating-chamber,
carbon electrodes d and mmnﬂed about the
carbon tube for produecing a Volt.:mc arce out-
side said tube and enabling gaseous fluid to
be conducted to the heating-chamber, and a
tube ¢ opening into said hoppel, substan-
tially as deseribed.

4. An electrie furnace having a refractory
block a provided with a heating-chamber ¢,
and a longitudinal passage, a 1101)1‘}(}1 1 eon-
nected with the upnper end of said passage and
provided with a cover f, a carbon tube ¢ lo-

cated in the heating-chamber, clectrodes

and d' arranged about the em*bon tube Io:

producing a vo]tme arc outside said tube, a
hearth ¢ located in juxtaposition to the inner
end of the carbon tube, and a discharge-out-
let 7, substantially as described.

In witness whereof we have hereunto sef, our

hands this 20th day of September, 1805,
ADAM CHARLES GIRARD.
ERNESNT AUGUSTE GLEORGES
Witnesses:
JEAN ALBERT LABRY,
PAUL JEAN GGIRARD.
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