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This invention relates to electric furnaces
and it particularly relates to electric furnaces
which are heated by the thermal effect of an
electric current passing through a coil of
resistance wire arranged on the outer surface
of a chamber, constructed of electrically non-
conductive material capable of withstanding
the influence of a temperature of at least
1000° C. prevailing for a considerable length
of time within said chamber, :

It is one of the objects of the invention to
create an electric furnace as a means to fuse
substances, such as metals, and to have a con-
siderable amount of flat surface for a bed for
the fused materials.

It is another object of my invention to
create an electric furnace as a means to treat
therein substances, for instance such as metals
at an clevated temperature, including for
instance femperatures at which the metals
would fuse, and to have a clear vision of the
inside of the furnace at all stages of the fusion
or of any other action on the substance treated
therein.

Tt is also an object of my invention to create
an electric furnace as a means for fusing a
number of different kinds of material in an
atmosphere of varicus pure gases, corrosive
(though not to the material of the chamber),
or otherwise.

Tt is, furthermore, an object of my inven-
tion to create an electric furnace as a means
for treating substances at an elevated tem-
perature within a confined space, such as a
chamber, having an unlubricated, but fairly
tight, joint permitting operations within
aforesaid confined space at a moderate pres-
sure above or below that of the atmosphere
and permitting easy access to the interior of
the furnace.

It is thus obvious that my new electric fur-
nace overcomes various shortcomings of the
well known muflle furnace now universally
used in chemical laboratories and factories.
It is a long felt want that the muffles of these
furnaces, which are used from the smallest to
very often considerable sizes, cannot be suit-
ably closed so as to make them gas tight and
to allow an easy access to its contents. These
muffle furnaces are furthermore, always used
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at very high temperatures and usually a door
made of a cementitious material, is arranged
in front of the muffle opening to close the
muffle, and the gap between the muffle and
door is closed by some cement putty or other
suitable material, but up to now no relief has
been found from this situation which was
cumbersome and unpleasant owing to the
high temperatures applied. :

With these and other objects in view, which
will be more apparent from the following
description of my new invention, reference
is had to the accompanying drawing, which
illustrates by way of example one of the forms
in which I may embody my new invention.

In said drawing: o

Figure 1 is a horizontal sectional view
through the electric furnace on the line 1—1
of Figure 2.

Figure 2 is a side elevation of the electric
furnace, and

Figure 3 is a detail view of the cap closing
the electric furnace.

In said drawing the numeral 10 denotes the
chamber of the furnace which consists of a
body 11 and is made of fused silica. The
form of this body 11 may vary within cer-
tain limits, for instance from that of a rec-
tangular prism, as indicated in Figure 2 by
the dashed line 12 and the bottom line 13,
to that of a semi-cylinder, as indicated by
the bottom line 13 and the curved line 14,
which is the usual form of the well known
mufile referred to above. In Figure 2 the
dashed-dotted line 15 indicates another very
suitable form of body for the chamber 10,
which in its lower part is prismatic and is
rounded at its ceiling, thus assuming the
shape of a loaf of bread.

A neck 16 is secured to and preferably cen-
trally arranged in the front side 17 of the
body 11 so as to allow access to the inside
of the same. This neck has preferably the
form of a truncated cone so that the cap 18,
which conforms with its inside shape to the
outside shape of the neck 16 and which 1is
ground in upon the same, closes the chamber
10 air-tight. While the mantle of the cap
18 is made of fused silica and therefore is
opaque, the front side 19 is made of fused
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:ciransparent quartz so as to serve as a win-
ow.
A tube 20 is introduced into the inside of
the chamber 10; it may be of any length, so
g as to terminate at any given point and prei-
erably it is arranged close to the edge formed
by the hottom 13 and the curved ceiling-14
of the chamber 10. At the point where the
tube 20 penetrates the front side 17, a gas
tight point is made by welding the-aforesaid
front side 17 together with the peripheral-cir-
cumference of the tube 20. On the other side,
opposite to the tube 20, a tubular neck 21 is
welded to the front side 17 around an aper-
ture so that this neck 21 may also communi-
‘cate with the inside space of chamber: 10.
Both tube 20-and the tubular neck 21 are of
the same diameter and as they are provided,
respectively, for the purpose of introducing
“gp ‘gases into and conducting them out of the
chamber 10, their outer ends may be ‘bent
sidewardly to allow a more convenient con-
qrection with other passageways of tubular
or other form. ' , ,
Tt will be noticed from an inspection of
Figure 2 that the outside diameter of the rim
«of the meck 16 is practically identical -with
the height of the body 11.. ,

‘Though, in viéw of the negligible size of
the coeficient of expansion of fused silica,
there is no danger that the ground joint be-
tween the neck 16 and the cap 18 will leak in
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casé a'moderate pressure is maintained with--

in the chamber 10, an annular cooling channel

5 22 may be arranged around the cap 18 so
that, in case very high temperatures areap-
plied, water may flow through said channel
99 to absorb any heat which might :cohtrib-
ute'to-aslight expansion $o as to cause-a leak
of said joint. :

“'As the body 11 may be made of a rectangu-
Tar prismatic shape, the front side 17 -is of
considerable ‘surface and in such-case more

"'than oneneck 16 with cap 18 may be arranged
.on the Tront side 17 just as the situation may
Tequire. .. ' : ,

The body 11 is, furthermore, provided with
a helical groove 23 in which-a coil 24 of re-
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‘sistance wire is arranged, which at-its ends

%0 is ‘connected with the bus-bars (not-shown)
-of a'source of electric energy. :
In ‘cdse the'body 11°is for instance 14 cm.

‘tial parts of the electric furnace in .asbestos
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nesia, which is held in place by a layer of
pressed asbestos. After drying the furnace

at a low temperature, it can be heated quite
rapidly to temperatures in the neighborhood -
of 1000° C. "As the mounting, of the essen- g4

insulation, ete., is within the krroavledge of
the art, illustration of these features is dis-
pensed with.

Tbis 6f course understood that 1T aim 1ot re- 75

‘stricted to'the:one transparéent window 19 ar-
_ranged in the cap 18, as I may arrange such
“windéws' at any other suitable part of the

body 11, for instance in the side 23 opposite
to front side 17. S

‘The opération -of the furnace-is ‘self 2x-
planatory from the details given:-abeve; as
one of the operations, for 'which the furnace
wags found to:give:a highly satisfactory-serv-
ice, I cite the treatment -of silver,-arranged gs
within the furiace-on -a suitable support,
with: pure hydrogen-gas. -In-the absence-of
rubber-gaskets; ‘or metallic sboppers thereis
no -possibility -ef - contaminating the: silver
owing to the effect by the-hot corrosive gases 9o
liberated during the fusion.

“What Lclaim-is: I

Inan électric- firhace,-the -combination

80

“coniprising*a heating ¢hamber made -wholly

of fused silica and termindting-at one side 95
into-a tapered neck;aeap;-of fused silicarand
having “a-top-of transpareént’quartz; ground

in ‘on- aforesaid meek so™as to--hermetically

close - aforesdid - chamber,. ‘passageways for
conducting agas into and withdrawing same 00
from' aforésald-¢chamber; and -an electrically
conductive resistanice ' ‘wire -operatively :ar-
ranged -around the body- of aforesaid cham-

-ber.

~dn > Wéitné'Sé ~whereof - I -hereunto -set:my o5

hand. o v :
. SCLYDE R FOHRNSON.
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Jong, 8 cm. wide:and 4'cm. high, and has walls

3—4 mm. thick, the coil 24 is for instance made
of 8 meters of #16 (B. & S. gauge) Chromel
A wire, wrapped on an iron rod of 5 mm.‘and
stretched to a length of 150 cm. whereupon
itisade to encircle the body 11for a length
of about 12 cm. 'Theheating unit is intended
HFor use’'on '110-120 volt A. C. circuits, in'se-
Fies with an '8 ohm, 8 ampere rheostat. The
toils‘(only shown at both ends) are carefully
spiaced: and tied in Pposition with ‘asbestos.
_ Theébody 11, with the open end exposed,‘is
66 packed in a one gallon crock lined with mag-
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