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To all whony it v iy concer s
Beitknown that I, LEONARD S. DUMOULIN,

a subject of the Queen of Great Britain, and

a resident of Flushing, in the county of
(Queens, in the State of New York, have in-
vented a new and useful Smeltmﬂ'-Furn ace, of
which the following is a deseuptmn refer-

ence being had to the accompanying draw-

ings and to the letters of reference marked
Lheleon

My invention Ie]:lteS to improvements in
heat-producing devices for the smelting of

ore and the fusing of minerals in furnaces

and in particular to that class of smelting or
fusing devices in which the electric current
18 used to produce the high degree of heat

required; and it consists in the covered and

insulated smelting-rod hereinafter described
and the means by which 1t is rendered opera-

tive.

I am aware that exteuswe use of the elec-

- trie current, although not upon any large in-
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dividual seale, has been heretofore made in
furnaces by forming an arc within the fur-
nace between two electrodes. In this use of
the current the heat generated is intense and
uncontrollable, and the practical results have
been found to be unsatisfactory. Attempts
have also been made to smelt ores by means
of a bare rod or coil or series of rods or coils
placed within the furnace and heated to in-

candescence by passing the current through
them.

Novpractically sucecessful results have
been or can be attained in this way, because
the admission of the oxygen, which occurs in-
variably to some extent, rapidly destroys
such bare rods or coils.

- rods of carbon or other conducting material
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insulated and covered with a refractory sub-
stance adapted to be heated to incandes-
cence by contact with the rod are known in
the art; but a convenient and practicable
means in sald devices for producing and
maintaining the required degree of heat in

the furnace without danger of destroying the

carbon rods or other. conductms and of re-
moving and replacing broken or disintegrated
rods without materially cooling down the

furnace has not heretofore, so far as I am

aware, been known in the art.
In the drawings, Figure 1 is a side view,
partly sectional, of a furnace in which my |

Iinvention 18 embodied.

I am also aware that

IFig. 2 is a view,
partly in section, at right anﬂles to Fig. 1 on
the line x . Flﬂ' 3 18 an enlal ged sectlondl
view of my conductm

A is the furnace, of any convenient size or-
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shape, having walls B, of ordinary fire-brick

or other materml 1efract01y to heat, having

at opposite points openings I3, lined Wlth

non-conducting material, and a tap -hole C.
D is a cylindrical bar of carbon or other

| electrically - conducting substance, passed

through the furnace from side to 31de and
hav'lncr its ends resting in the openings B'.
The ends of bar D are of larger diameter than
the portion within the furnace and are con-
nected with the electric circuit by wires E E.
Between the ends and the reduced portion
the bar is preferably tapered, as shown.

G & are metal bands clasping the bar D at

each end and secured thereon by means of
bolt and nut H and electrically connecting

the bar D and wires K. Thebar D, if passed
through the furnace without any covering
and heated sufticiently to smelt ore, would be
quickly destroyed.
from the air, and thus from its own destrue-
tion, I cover that part of it within the fur-
nace with a covering F of non-conducting re-
fractory material, such as fire-clay, capable
of transmitting the heat of the bar to the ma-
terial to be fused or smelted and at the same
time completely protecting the bar when
heated from access of air or contact with the
material to be treated. This covering F is
preferably applied to the barin a plastic con-
dition and covers the reduced portion of the
bar between the enlarged ends only, prefer-
ably extending, howevei onto the tapered

portions above described and is of such thick-

ness that whenin use, resting at its ends upon
these tapered portlons, 1t forms a support for
the reduced portion of the bar to prevent its
injury from the pressure of the material with-
in the furnace.

whole, including the covering,
tially uniform diameter throughout, as shown
in Fig. 3. The portion of the bar D which is

within the furnace being, asstated,of reduced
diameter offers such resistance to the passage -
of the electric current that it will be heated
to a temperature sufficiently high to effect the

In order to protect it

T'he thickness of the cover-
ing F is preterably such that the bar as a
1S of substan- -
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fusing-or smelting of the material to be acted
on, while 1ts ends being of larger diameter
offer comparatively small resistance and not
being covered will radiate heat freely,and
thus remain comparatively cool and will not
be subject to expansion and contraction to
any material degree. The size of the bar D
and the relative proportions of its reduced

portion and ends can bereadily calculated by

an electrician for the size of furnace and for
the degree of heat which it is desired to pro-
duee by following these rules: The reduced
part of the bar D within the furnace mustbe
of such diameter that with a given current

‘the resistance will be increased sufficiently to
‘yield the heat needed, and theenlarged ends

of the bar D must be of such size that they
will fit snugly within the openings B’ or the
tubes J, hereinafter described, if these tubes
are used. Ior a small furnace capable of
smelting one ton of ore (copper, for example)
per day Iwould use two carbonbars D twelve
feet long, with a diameter of two inches at
their enlarged ends and with a diameter at
their reduced portions within the furnace of
three-fourths of an inch, using a current of
five thousand watts. Thematerial F,cover-
ing the bar D within the furnace, must be

-heat-transmitting, so that the heat may pass

10

through it. It must be indestructible by the
heat.” It must be a non-conductor of elec-
tricity, so that the necessary resistance will
be obtained in the reduced partof the bar D.

- With such a covering the bar D within it

‘may even disintegrate under the heat with- |

-out affecting the operation of the furnace.
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J is a tube within the furnace having its
ends secured in the furnace-walls and is com-
posed of fireproof material, such as fire-clay.
This tube J is not essential to the operation
of the furnace; but it forms a protection for
the bar D additional to that afforded by the

non-conducting covering F, and also allows

the bar D to be readily withdrawn, if neces-
sary, without interrupting the operation of

ering ¥ and the bar D is close, 80 as practi-
cally to exelude all air from that part of the
bar when the bar ID and its covering F are
expanded by heat; but the tube J is made

- a little larger than the bar D, so as to allow
- - of the easy insertion and removal of the bar

D. Thematerial of which the tube J is made

. must be refractory and heat-conducting, but

55

- be non-conducting.

6o

1t 18 not absolutely necessary that it should
.~ The bar D should be
placed near enough to the bottom of the fur-

duced totheliquid state. Inthefurnaceofthe
proportions mentioned above I would place
the bar D two inches from the bottom. ~Fig.
2 shows two similar conductors side by side,
and it 1s.obvious from the drawings and pre-
vious description that any number of tubes

and bars can be placed in the furnace in the

‘manner above indicated, according to the size
and shape of the furnace and the results de-
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' sired, and that the bars can be connected in

multiple or series or placed singly In circuit.

In operation insulated and covered rods
D D are passed intothe tubesJ J, connected,
as hereinbefore described, with any sufficient
source of electric power and connected at
their opposite ends by suitable electric con-
nections. The current is then turned on.
The resistance of the bars D D along their
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reduced diameter to a sufficient current gen:

erates the desired degree of heat, which heat
is transmitted through the covering F and
the walls of the tubes J J to the mineral
charge of the furnace A. Owing to the in-
sulation of the bars D D by means of the cov-
ering I' a high degree of heat, amply suffi-

cient for smelting purposes, can be main-
tained for many hours. The enlarged ends

of thebars D D, although uninsulated, will not
burn out, owing to their large size, and conse-
quently low resistance, and owing also to the
fact that, as shown, they extend outside the
furnace-wall and are without covering, free

‘radiation being thus permitted. When the
life of the carbon is finally used up or a break-
age in the covering F or the bar D occurs, the

bar D canreadily be disconnected, withdrawn,
and replaced with a fresh insulated bar.

IHaving thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— - |

1. In heat-producing devices for the smelt-
ing of ores and the fusing of minerals in fur-
naces, an electric furnace, a conduetor con-
sisting of a bar of high resisting material ex-

‘tending through the furnace-chamber having
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the portion thereof within the furnace of less

diameter than its ends and a covering of in-
sulating refractory material surrounding the
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reduced portion, of sufficient thickness and.

strength tosupport the reduced portion of the

rod, the ends of the rod being without cover-

Ing and supporting the ends of the covering
~of the reduced portion; substantially as de-
“seribed. | +

the furnace. The contact between the cov- |
ing of ores and the fusing of minerals in fur~
- naces, an electric furnace, a conductor con-
- sisting of a bar of high resisting material ex~
tending through the furnace-echamber having
“the portion thereof within the furnace of less
diameter than its ends, the rods being tapered
I20

2. In heat-producing devices for the smelt-

between itsendsand the reduced portion, and

ITO
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a covering of insulating refractory material

surrounding the redueced portion of sufficient

thickness and strength to support the re-
| - | duced portion, and having its ends extending
- nace 80 that everything below it will be re- |

onto and supported by the tapered portions;
substantially as described. o .
3. In heat-producing devices for the smelt-
ing of ores and the fusing of mineralsin fur-
naces, an electric furnace, a conduetor con-
sisting of a bar of high resisting material ex-
tending through the furnace-chamber,having
the portion thereof within the furnace of less

‘diameter than its ends and a covering of in-
-sulating refractory material surrounding the
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i'educed portion, the exterior diameter of the

covering being substantially the same as that

of the ends of the bar; substa.ntlally as de-

scribed.

4. In heat-producing de\« ices for the smelt-

ing of ores and the fnsmg of minerals in far-

- naces, an electric furnace, a conductor-bar of

IO

high resisting material extending through the
furnace - chamber, having a portion thereof
covered by non-conducting refractory mate-
rial, and a tube of refractory material having
1ts ends secured in the walls of the furnace,
and having its interior diameter correspond-
ing substantially with the exterior diameter
of the covering of the conductor-bar; sub-
stantially as descrlbed
5. In heat-producing devices for the smelt-

ing of ores and the fusing of minerals in fur-

~naces, an electric furnace, a conductor con-:
20 sisting of a bar of high resisting material ex- |
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| tending through the furndce-chamber,having

the portion thereof within the furnace of less
diameter than its ends, a covering of insulat-
ing refractory material surrounding the re-

duced portion, the exterior diameter of the
~covering being substantially the same as that

of the ends of the bar, and a tube of refrac-
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tory material having its ends secured in the

walls of the furnace and surrounding the
conductor, the interior diameter of the tube
being such that the conductor may be read-
ily 1nserted therein; substantially as de-
scribed.

- In witness whereof I have hereunto set my
hand this 9th day of October, 1899.

LEONARD 8. DUMOULIN,

Witnesses: |
MYRA B. MARTIN,
CHARLES S. DALEY,
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