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 To aZl whom 1t may concern.:
Be 1t known tha,t 1, WALTER G CLARK, of the city,
county, and State of New York have invented. a new

and Improved Electric Furnace, of which the following:

is a full, clear, and exaect description.

My invention relates to improvements in electric

furnaces, and more ‘especially electric furnaces of the

| 1ncandescent type as dlstmgmshed from the arc type

of furnaces.
Heretofore it has been common in mcandescmt

“electric furnaces to heat the furnace by passing a cur-

rent of electricity through the furnace walls, but to
get the furnace to.a suf

~ purposes, such a system causes the furnace to be

15

~ heater, which is also a resmtance conductor, and which |
20

rapidly burned out and otherwise injured by the ex-
cessive current. Another common way of heating elec-
tric furnaces is to make the furnace walls of resisting
but conducting materials, and use an elecctrode or

extends downward into the material to be melted, or

 in the bath or slag, but in such cases the circuit is
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completed through the bath or slag, and the furnace is

for this reason more or less inefficient, and especially
~as during the first melting processes short circuits are

llkely to occur which greatly interfere mth the WOI’k-
ing of the furnace.

The object of my invention is.to do away with the
above difficulties, and,.I do this by providing a cen-
tral electrode or electrodes, which electrode is shaped

to fit the furnace bottom and which for the greater

part of its length is of ]:ugher resistance than its foot
and than the furnace walls, so that the walls of the fur-

nace are comparatively cool, while the central heater
~or electrode is highly incandescent.

melting I have the central heater or electrode con-
structed so that it can be removed slightly from the

- furnace bottom when the work is started, and so a

410

series of arcs will be sprung between the foot Qf the cen-
tral heater and the furnace wall, and this causes the

material around the foot to be immediately melted,

~and-then the foot can be dropped back against the wall,

and as the meltmg is a,lrea,dy started it will continue

- easlly.
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A further ob] ect of my mventmn is to provide a con-
venient, economic means of regulating the furnace
feed so that the material to be- melted can be heated
and melted, or partially melted as it passes inward to
the furnace.
ated by the current can be utilized to tlie best advan-
tage, and by radiating it chiefly from the center, it is
usable for mélting purposes, whereas with the walls

‘heated to a high state of incandescence, more heat 18
“wasted than is actually utillzed

-pecially the harder kinds of glass. -

iciently high heai for melting

To f:a;cilita,te.

All this to the end that the heat gener- :

1 an electric furnace, the construction and opemtlon of 65

which will be herelnafter clearly described and the

novel’features claimed. |

Reference is to be had to the accompanying drawings
forming a part of this specification, in which similar
figures of reference indicate corresponding parts in a,ll
the views.

Figure 1 1s a Vertwal sectmn of a furnace embodying

| my invention, and shows an open hearth type of fur-

nace which is well adapted to melting glass, and ‘es-
Mg, 2 shows in
vertical section a furnace which can be used for melt-
ing purposes, and which has means for raising and low-

‘ering the central heater or electrode, and Fig. 3 is a
vertical section of a type of furnace which is well

adapted for use in melting quartz or other material

requiring a high temperature.

The furnace 10 can be of any suitable Bhape but. I
prefer to give it a rounded bottom, and it is constructed

‘with an open hearth 11, into which an operator may

dip to remove the melted material as it is needed.
The material of the furnace is such as to withstand

the action of the current and of the melted material,

and I find graphite is perbaps the best material for this

purpose, especially as in my type of furnace the fur-

nace wall is of compamtively low resistance, and the
rel&twely pure graphite 1s better for this reason than
it 18 to have the graphite mixed with fire clay or other
material of higher electrical resistance.
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For the glass furnace and for melting many other

thihgs, I prefer the type shown in Fig. 1, and here 2
feed chute or pocket 12 of the same material “as” the
furnace 10 is arranged in the upper part of the furnace,

~and it has an opening therethrough in which fits loosely
the central heater or electrode 13, and this can be re-
duced in cross section through its central and lower

part as shown at 13, to make this part of higher resist-

- ance-80 that the heating at this point will be more

quickly accomplished. The electrode or heater 13

terminates in the foot 14 which is of larger cross sec- |

tion than any other part of the electrode, and which
18 preferably rounded on the bottom so 'as to fit snugly

against the furnace bottom. It will be seen that the
sand or other material which is fed into the pocket 12

will be melted by the heat from the wall of the pocket,
and more especially from the electrode 13, and will
drop down into the furnace bottom and e be re-
moved when Eufﬁmenﬂy liquid from the hearth 11.
To start the action the foot 14 can be raised slightly

80 as to spring arcs between itself and the furnace wall,
, 105

thus melting a little of the material very qulckly,
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after which the foot can be dropped back into place.

- Of course thig could be done even though the bottom

| Wlth these enda in wew, my mventmn conslsts of | of the electrode 13 were no larger than the rest of the
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electrode or heater, but in such case the arc being con-

centrated would have 2 tendency to destroy qmckly
the furnace bottom.

The electrical connections can be made in a,ny COn-
venient way, as for instance I have shown the elec-
trode 13 provided with a metal strap 15, which con-
nects with a leadlng-m wire “‘a”, Whlle the furnace

~wall is provided with a strap 17 which connects with

a suitable conductor 16,-and this connects with a sec-

10 ond leading-in wire a'. |
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‘In Fig. 2 T have shdwn 2, Iurna,ce substantlally as

_descrlbed, but have illustrated a simple means of

ralsing and lowering the heater or electrode 13. As
here shown, the ring 15 connects by means of a tongue
18 with the collar 19 on the shaft 20, and the.latter has

“a crank connection with the wheels 21 of the shaft 22,

so that when the shaft is rotated the wheels are turned
and the part 13 can be raised or lowered. 1 have

shown this means of raising and lowering the electrode

in mere outline, as obviously any usual mechanical
contrivance for raising and lowering objects can be

used, and I do not claim the mechanism itself.

In Fig. 3 1 have shown the furnace arranged at an
inclination so that when heated one can dip down into
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requiring a relatively high temperature.
understood, of course, that in either type of furnacé I

it easily, and in cither type of furnace the electrode or

heater can have some suitable means for raising and
lowerlng it. The furnace 10* shown in I'ig. 3 has an
opening in the side- near the bottom which can be

clogsed by a cover 23, and the latter can be removed

and the material dipped out in a liquid state from the
hottest. part of the furnace. This type of furnace is
better adapted for melting quartz or other material
It will be

can use a plurality of the internal resistance heaters
or electrodes, instead of one, thls depending on the

size of the furnace.

865,018

From the foregoing description it will be seen that
the furnace which I have described is a very simple
and inetpensi‘ve one, that a very high heat can be
maintained in it, and especmlly that the heat and
current are econoinized.

" Having thus fully described my inventien', I claim

as new and desire to secure by Letters Patent:—
. 1, An electrie furnace having its walls of conducting ma-

terial of relatively low resistance, and an internal heater

or electrede arranged to contact at its lower end with the

~furnace walls, and being of less resistance at its end por-

tions than at its intermediate portions and means for ele-
vating the electrode. | |

2. An electric furnace having its walls of relatively low
electrical resistance, and an internal electrode or heater
of relatively high electrical resistance, the said internal
heater having its lower end arranged to contact with the
furnace wall, and being of higher resistance above its lower
end than at the said extreme lower portion and means for
elevating the electrode.

3. An electric furnace having a wall of 191.;1t1ve1y low

40

00

55

electrical resistance and an internal heater or electrode of

relatively high resgistance, the internal! heater or elec-
trode having a foot piece of less resistance than its hody

portion, and having said foot piece shaped to fit snugly

against the furnace wall and means for elevating the elec-
trode. | | |

4. An electric furnace having its wall of relatively low
electrical resistance, and having an internal electrode or
heater of relatively high resistance, the said electrode
being movabie in and out of the furnace and having its

lower end terminating in a foot piece which fits -the fur-
nace bottom and means for eievating the electrode,

5. An electric furnace having its wall of relatively low
resistance, and with an opening in the side thereof for the

removable of material, and an internal electrode or heater

of relatively high resistance, movable in and out of the
furnace and’having its lower end shaped_to fit the fur-
nace hottom and meuans for elevating the elecfrode,

WALTER G. CLARK.,

Witnesses:
WARREN B. HHUTCHINSON,
FBANK I.. STUBES.
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