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This invention relates to electric furnaces, and 

with regard to certain more specific features, to 
resistance-wound electric furnaces for high tem 
perature heating. . . . . ; : ... " 

Among the several objects of the invention may 
be noted the provision of a resistance-wound fur 
nace, which employs a minimum amount of the 
usually-used expensive platinum but which does 
not require a vacuum or hydrogen to prevent oxi 
dation of a substitute for said platinum, and 
which therefore is cheaper and more safe to op 
erate; the provision of the furnace of the class 
described which, because of the absence of hy 
drogen can safely be cooled immediately. in air, 
thus saving operating time; the provision of a 
furnace in the class described which requires less 
resistance Wire for a given heat output than was 
heretofore used and which is therefore also less 
costly. Other objects will be in part obvious and 
in part pointed out hereinafter. 
The invention accordingly comprises the ele 

ments and combinations of elements, features of 
construction, and arrangements of parts which 
will be exemplified in the structures hereinafter 
described, and the scope of the application of 
which will be indicated in the following claims. 

In the accompanying drawing, in which is illus 
trated one of various possible embodiments of 
the invention, 

Fig. 1 is a longitudinal diagrammatic section 
of a typical muffle furnace embodying the inven 
tion; 

Fig. 2 is an enlarged side elevation showing a 
detail of the resistance wire used in the furnace; 
and, - 

Fig. 3 is a vertical section taken on line 3-3 
of Fig. 2. 

Similar reference characters indicate corre 
sponding parts throughout the several views of 
the drawing. 
High-temperature resistance heating furnaces 

have heretofore been made with all-platinum 
wire, but this is so inordinately expensive, that 
the furnaces are impracticable for industrial use 
and are quite expensive even for laboratory use. 
In order to overcome this disadvantage, furnaces 
have been proposed which use molybdenum re 
sistance wire, but this solution of the problem in 
troduces the problem of preventing oxidation and 
vaporization of the molybdenum at the high tem 
peratures which prevail. 
Thus in such molybdenum-Wound furnaces, in 

order to prevent the molybdenum from Oxidizing 
at the elevated temperatures it has been the prac 
tice to flow a continuous stream of hydrogen 
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around it while hot. The use of hydrogen is 
expensive, and very dangerous for if air leaks 
occur the admixture of oxygen with the hydrogen 
at high temperatures may result in an explo 
sion. It is for this reason that molybdenum Wired 
furnaces have not come into general industrial 
use. They are almost exclusively confined to use 
in scientific laboratories. 

Referring now more particularly to the draw 
ing, numeral shows a muffle furnace which con 
sists of a shell 3 composed of a refractory or 
heat insulating material. In the chamber 7 of 
the furnace is the muffle 9 about which is placed 
the platinum-clad molybdenum Wire 3. The 
wire is connected between terminals 5. 
The Wire 3 is composed of a relatively large 

molybdenum core 2 f on the outside of which is 
a relatively thin platinum sheath 23. Since the 
molybdenum furnishes the primary electrical re 
sistance for converting electrical into heat en 
ergy its cross section is primarily determined by 
the electrothermal conversion requirements. Mo 
lybdenum has a higher resistance coefficient 
than platinum and since the furnace has as its 
primary function the conversion of electrical into 
heat energy, the furnace is cheaper because of 
the shorter length of wire required. The plat 
inum thickness needs only to be enough to cover 
the molybednum so as to prevent vaporization 
and oxidation of the molybdenum at the furnace 
temperatures desired. Its thickness may range 
from several thousandths of an inch down to sev 
eral ten thousandths, 

If desired, the molybdenum core 2 may be 
made hollow as a tube, provided the ends and 
inside are covered up with platinum so that con 
tact of air does not occur anywhere on the inner 
molybdenum. The tube may then constitute a 
muffle by itself. Other cross sections may also 
be used. 
The sheath of platinum 23 may be plated on 

the molybdenum core in order to obtain the thin 
coating desired, or any other suitable processes 
may be used for the purpose. 

It is to be understood that although a muffle 
type of furnace is shown, the invention is appli 
cable to other furnaces. For example, resistance 
elementS may be hung on the walls of the fur 
nace without the interposition of any other ma 
terial between the resistance and the articles to 
be heated. ..., 

It is to be understood that, although molybde 
num is shown for the core of the wire, other 
materials may be used which require protection 
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against oxidation at high temperatures, which is protected at operating temperatures which 
are to be preferred to an all-platinum wire, such WOuld bring about Oxidation of the molybdenum. 
as for example tungsten. Molybdenum however 4. In an electric resistance heating furnace, 
is preferable. a resistance wire comprising a molybdenum core 
In view of the above, it will be seen that the 5 of a cross section providing for substantially all 

several objects of the invention are achieved and of the heat transformation desired in view of the 
other advantageous results attained. current value used, and a platinum sheath on . 
As many changes could be made in the above said core, whereby said core is protected at tem 

constructions without departing from the scope peratures which would bring about oxidation of 
of the invention, it is intended that all matter-10 the molybdenum, said platinum sheath being of 
contained in the above description or shown in 
the accompanying drawing shall be in ete 
as illustrative and not in a limiting sense. 

I can: 
1. In an electric resistance, heating furnaces of i-substantial scross section, and a platinum 

a resistance wire comprising a molybdenum core, sheath thereon of a thickness not over the order 
and a platinum sheath thereon. " " of a few thousandths of an inch. - 
2. In an electric-resistance heating furnace, ca. 6. In an electric resistancesheating furnace, a 

resistance wire-comprisingia molybdenume cores, resistance wire comprising a metal-core of 
and a relatively thin platinum sheath: thereon: 32 section providing for substantially all of the 
-3. In an: electric:resistancesheating furnace, transformation desired in view of ithe ci 

resistance: wire: comprising a mol - - - 
ofsa.cross section providing for substantially all 
of 2the heat transformation2desired: in:view of: 
the current valu 

  


