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To all whom it may concern.:

Be it known that I, Tmomas A. Rem, a
citizen of the United States, and a resident
of Pittsburgh, in the county of Allegheny
and State of Pennsylvania, have invented a
new and useful Improvement in Electric
Trarnaces, of which the following is a speci-
fication.

My invention relates to electric furnaces
and particularly to electric-resistance fur-
naces.

The object of my invention is to provide
an electric furnace having a carbonaceous
resistor that is surrounded by a substantial-
Iy air-tight vitreous envelope.

In practicing my invention, I provide a
furnace structure comprising a plurality of
refractory walls enclosing a furnace cham-
ber within which is located a carbonaceous
resistor. A built-up mufller is provided for
the resistor comprising a plurality of bricks
or blocks of a suitable refractory high-tem-
perature-resisting material laid in an itial-
ly granular cement or binder, which cement
becomes plastic upon being heated and con-
stitutes a substantially air-tight vitreous en-
velope for the resistor. The resistor is
heated, at its first operation, to a tempera-
ture higher than normal, to nsure that any
changes effected in the state or condition of
the cement shall be substantially permanent
and that its condition shall not be material-
ly changed by the subsequent heating and
cooling during the ordinary operation of the
furnace.

In the single sheet of drawings,

Figure 1 1s a view, in vertical longitudi-
nal section, of an electric-resistance furnace
embodying my invention, and

Iig. 2 is a vertical lateral section thereof,
taken on the line TI—IT of Fig. 1.

An electric-resistance furnace, designated
gencrally by the numeral 11, comprises an
outer metallic casing 12 which is provided
with a plurality of supporting members 13
suitably secured thereto. An outer lining
14 comprises a plurality of bricks or blocks
of any suitable heat-insulating refractory
material usually employed in the art. An
inner lining 15 comprises a plurality of
bricks or blocks of any suitable high-tem-
perature-resisting refractory material.

The bricks or blocks constituting the two
linings are so located and spaced as to pro-
vide a furnace chamber 16, of any suitable

FURNACE.

1, 1922. Berial No. 598,296,

or desired contour and dimensions. The
construction of the furnace proper is not
lustrated in any particular detail, as any
constructicn usually employed in the art,
both of the casing and of the refractory
walls, may be employed in my invention,
which relates more particularly to details
of the heating element to be hereinafter de-
seribed.

An electric heating element 17 comprises
a plurality of refractory carbonaceous mem-
bers of relatively small size, illustrated in
the drawing as velatively thin, flat plates
having their flat sides in operative engage-
ment and being built up to a length in ac-
cordance with the dimensions of the heating
chamber proper. '

At each end of the heating element, the
end plate is operatively engaged by an elon-
gated carbonaceous electrode 18, the inner
end of which is suitably rounded to it into
a co-operating depression in the end plate.
The outer tapering end of the electrode 18
fits into a co-operating opening provided
within a water cooled electric-circuit-termi-
nal member 19. In order to insulate the
terminal member 19 from the structure of
the furnace, I provide an insulating 1ing
21 of asbestos or other similar materizl, so
located as to surround the terminal clectrode
19 and supported adjacent the outer surface
of the furnace structure, substantially as il-
lustrated in Fig. 1 of the drawing. Any
suitable compressing means (not shovwn)
may be employed to maintain the terminal
members, electrodes and the flat plates in
close operative engagement.

Suitable openings 22 are provided in the
refractory linings to permit of the electrodes
18 extending thercthrough, and it has been
found necessary to make these openings
larger than the electrode itself in order to
permit free movement of the electrode vrela-
tively thereto, as is required by the varying
expansion of the different portions of the
furnace during repeated heating and cool-
ing cycles of operation. As this wonld per-
mit air to flow along the outside of the
electrodes, I provide wells or chambers 23
in the furnace structure located within the
two end walls immediately surrounding the
terminal electrodes and extending vertical-
Iy thereabove to the top of the furnace struc-
ture. I place in each of these wells a mass
24 of finely divided carbonaceous material,
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stch as ground coke or charcoal. This
structure permits of tightly packing the
eranular material arvound the intermnediate
portion of the electrodes 18 whereby any
air flowing past the clectric-circuit-terminal
members 19 is caused to expend its oxidiz-
ing action upon the mass of material 24 and
is prevented from cntering the furnace
chamber and causing oxidization of the re-
sistor.

Tn order to still further reduce the oxidiza-
tion of the resistor, 1T provide a built-up
mufile Jocated within the hereinbefore men-
tioned chamber 16 and comprising a plu-
rality of bricks or blocks 25 of a high-tem-
perature-resisting refractory material which
constitute the side and end walls of the
mufile and a portion of the floor thereof.

A refractory plate 26, of a suitable high-
temperature-resisting material may be cm-
ployved to constitute the floor of the muille
located immediately below the heating ele-
ment 17. A refractory plate 27 is located
above the heating clement and is supported
by the side and end walls of the muflle, The
plate 27 constitutes a diaphragm which di-
vides the furnace chamber 16 1nto two com-
partments, one within which the heating ele-
nent is located and another within which
1
The hricks 25 and the plates 26 and 27 are
laid in a relatively thick binder 28 of an
electric insulating fusible cement, such as
aliindam. ,

The alundum cement or binder 28 is em-
ployed, in building: up the muffle, in its
eranular condition or state and, after the
entive furnace structure has been permitted
to thoroughly dry. an clectric cuurent of a
oveater intensity than normal is caused to
fraverse the heating element 17 to the effect
that the temperature of the resistor, of the
mille and of the cement, shall be raised to
2 valie higher than that ordinarily experi-
eneed during the operation of the furnace.
The alundmm binder becomes plastic and
provides, in effect, a vitreous coating which
constitutes a snbstantially airv-tight. enve-
lope avound the resistor, whereby air is pre-
vented from reaching the resistor and caus-
ine exidization thereof. Ag the cement was
heated, at its first operation, to a tempera-
ture higher than normal, it will receive, in
eifect, a “set” and further operations will
net cause any substantial change in its con-
dition, thereby insuring a substantially per-
manent condition ag to the air-tight envelope
around the resistor.

Various changes in detail and arrange-
nient may be made withont departing from
the spivit and scope of the invention and
such modifications ave intended to be covered
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I claim as my invention:

1. In an clectric furnace, in combination,
a carbonaceous resistor, a plurality of re-
fractory blocks operatively engaging cach
other and spaced to enclose a heating chari-
ber, and a binder of a fusih'e and initially
granular material operatively connecting
said blocks to constititte a substantially air
tight envelope for sald chamber.

9. In an clectric furnace, in combination,
a refractory vesistor, a plurality of refrae-
tory blocks built up to enclose a heating
chamber within which sald vesistor is lo-
sated, and a binder of initially granular ma-
terial operatively connecting said blocks,
said binder being changed to a substantially
vitreous coating upen the application of
heat thereto and constituting a substantially
air tight envelope for said chamber.

3. In an electrie furnace, in combination,
a plurality of refractory blocks enclosing a
furnace chamber, o vefractory diaphragm
for dividing said chamber into a work-re-
ceiving and o heating chamber, a refractory
resistor in said heating chamber, initially
granular material in the form of a laver
on said diaphragm and a binder operatively
connecting said blocks, snid granular ma-
terial being changed to a substantially vit-
reous coating upon the application of heat
thereto and constituting a suhstantially air
tight envelope for said chamber.

4. The method of profecting an oxidizahle
resistor member in o furnace chamber which
comprises swirTounding said chamber by a
relatively thin Iaver of an initially granuinr
material and heating said granular materiai
to change the same to a substantially vitreous
air-tight envelope.

5. The method of protecting an oxidizable
registor member in a furnace chamber which
comprises surrounding said chamber by a
relatively thin layer of an initially granuiny
material and heating said granular materin
to a temperature higher than the normal
operating temperature lof the furance to
change the same to a substantially vitreons
and aiv-tight envelope.

G. The method of protecting an oxidiznble
resistor member in oa furnace chamber de-
fined by a pluvality of refractory blocks
which comprises the use of an initindly gran-
war material as a binder for said Dlocks
and heating said blocks and hinder fo a
temperature higher than the noriei operat-
ing temperature thereof to change tie hinder
to a substantially vitveous and air-tight en-
velope.

In testimony whereof, 1
snbseribed ray pame this
tober, 1922,

Iive hercunto
o

25th day of Oc-
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