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This invention relates in general to furnaces 
and more particularly to so-called mume fur 
naces. The invention contemplates an electric, 
gas-fired or oil-?red furnace which shall have 

5 a wide range of use, for example, by dentists or 
dental technicians, jewelry manufacturers, lab 

' oratory workers, and others, ‘for various purposes 
such as baking or glazing porcelain teeth, melt 
ing, annealing and so forth. 
Furnaces of the general character described 

usually include a hollow body of refractory ma 
terial to. receive the article or object to be heated 
and surrounded _or contacted upon one or more 
walls, by a heater, for example, an electric heat 

1‘ ing coil, the hollow body being open at one or 
both ends, or being closed at ‘both ends by re 
movable doors or by a wall at one end and a 
door at the other. 
A prime object of the present invention is to 

20 provide a furnace of this character embodying 
novel and improved features of construction 
whereby a substantially uniform distribution of 
‘heat throughout the heating chamber shall be 
ensured, and whereby a larger zone of substan 

26 tially uniform temperature within the furnace 
than heretofore possible shall be obtained with 
out increase in the size of the furnace and with 
out increase in the size or capacity of the heater. 

Another object is to provide such a furnace 
30 embodying novel and improved features of con 

struction whereby loss of heat by radiation shall 
be reduced to the minimum so that the required 
temperature may be maintained in the furnace 
e?iciently .and economically, i. e., with a minimum 

35 of consumption of electricity where an‘ electric 
heater is used, or with a minimum consumption 
of fuel where gas or oil heaters are used. 
A further object is to provide an. electrically 

heated furnace of the character described em 
‘10 bodying a novel and improved construction and 

combinationof parts wherein the differential be 
tween the temperature of the heater and the 
temperature in the heating chamber shall be 
small, so that the heater may operate for a longer 
period or may have a longer life by operating 
at lower temperatures than heretofore in main 
taining the heretofore usual temperatures in the 
heating chamber, or a higher temperature than 

50 heretofore possible can be maintained in the 
heating chamber with the heater operating at a 
given heretofore usual temperature. 
Other objects are to provide such a furnace 

which shall be simple, inexpensive, reliable and 
'55 durable in construction; and to obtain-other 
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results and advantages aswill be brought out by 
the'following description. 

Referring to the accompanying drawing in 
which corresponding and like parts are designat 
ed throughout the several views by the same ref 

' erence characters, 
Figure 1 is a vertical longitudinal sectional 

view through an-electric furnace embodying our 
invention taken on the line l-—i of Figure 2 
and showing the mume in side elevation. 

Figure 2 is a transverse sectional view on the 
line 2-—2 of Figure 1, and ' 
Figure 3 is an enlarged fragmentary longi 

tudinal vertical sectional view through the fur 
nace. > 

For the purpose of illustrating the principles 
of the invention, we have shown it embodied in 
a furnace especially suitable for use by dentists 
or dental technicians, although obviously the in 
vention may be embodied in furnaces for other 
uses and the details of structure of the furnace 
may be -modi?ed accordingly without depart 
ing from the spirit or scope of the invention. 

Speci?cally describing the-illustrated embodi 
ment of the invention, the furnace includes a 
hollow elongate body or muiiie I formed of suit 
able refractory material having side walls 2 and 
end walls 3 and 4. As shown, one end wall 4 is 
formed integral with the muille so as to close one 
end of the mu?le, while the other end of the 
mu?le is open and may be closed by a removable 
plug or cover 3 which is preferably formed of the 
same refractory material as the body I. 
The side walls extend beyond the inner sur 

faces I and 6 of the end walls substantial dis 
tances as clearly shown in Figure 3, and prefer 
ably the end walls are relatively thick as com 
pared with the side walls 2, the wall 4 prefer 
ably including heat insulating material within 
the side walls I8 which desirably is in powdered 
of- granular form. ‘ 

In this connection, it should be mentioned that 
instead of the ?xed end wall 4, a second cover or 
plug ‘like the cover 3 may be utilized. 
The side walls and end walls thus form a heat 

ing chamber 1 between them, and the side walls 
are exposed to a heater 8 throughout the length 
of the heating chamber and such a distance be 
yond the inner surface of each end wall 3 and 
4 that the heat from the heater is uniformly dis 

vvtributed throughout the heating chamber and 
the latter-is heated throughout to a uniform tem 
perature. As shown in the drawing, the heater 
comprises a helical electrical resistance coil 8 
which surrounds the exterior of the side walls 
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with a plurality of convolutions disposed outward 
ly- beyond the inner surface of each end wall, and 
preferably, although not necessarily, the heating 
coil has a greater number of convolutions per 
unit of length of the coil at its ends ‘beyond the 
inner surfaces of the end walls 3 and l as indi 
cated at 9, than at the other portions of the 
coil. The heating coil may be formed of suit 
able material, for example platinum wire, and 
may be embedded in refractory cement or other 
suitable refractory material l0. ’ , ' ' 

The distances which the ends of the side walls ' 
project beyond the inner surfaces of the end 
walls, or conversely, the’ distances at which the 
inner surfaces of the end walls are spaced from 
the ends of the side walls, may be varied, but 
are such that the side walls and end walls are 
heated so as to produce a substantially uniform 
temperature throughout the heating chamber 1. 
its shown, the inner surfaces 5 and 6 of the end 
walls are disposed inwardly of the ends of the 
side walls, a distance substantially equal to one 
?fth of the length of the side walls. 
The mu?e or body i may be mounted in any 

suitable manner, but as shown, has its ends set 
into rabbets or recesses 91 in end plates i 2 of a 
casing which also has a side wall l3 connecting 
the end plates, and the heater and muille are 
insulated in the casing by suitable heat insu 
lating material 94, preferably in powdered or 
granular form. The end plates are connected to 
gether to hold the muille and side walls in posi 
tion by tie bolts i5. ' 
From the foregoing, it will be observed that the 

main feature of the invention is the location of 
the inner surfaces of the end walls substantial 
distances inwardly from the corresponding ends 
from the side walls, or conversely, the extension 
of the side walls substantial distances beyond 
the inner surfaces of the end walls, and the ex 
posure of the end walls to the heater throughout 
the length of the heating chamber and distances 
beyond the inner surfaces of the end walls such 
that the heating chamber is heated throughout to ~ 
a uniform temperature. In operation, the side 
walls coextensive with the heating chamber are 
directly heated by the convolutions of the heater 
between the inner surfaces of the end walls, while 
the end walls themselves are directly heated by 
the convolutions 9 of the heater which extend 
beyond the inner surfaces of the end walls. 
Consequently radiation of heat from the heating 
chamber through the end walls is reduced to the 
minimum and the inner surfaces of the end walls 
are heated to the same temperature as the hottest 
portion of the heating chamber. Accordingly 
there is no exchange of heat between the heating 
chamber and the end walls, and it is possible to 
maintain the desired temperature uniformly 
throughout the heating chamber e?iciently and 
economically with a minimum consumption of 
electricity. ' 

Also, the differential between the temperature 
of the heating coil 8 and the heating chamber is 
small so that the heater may operate for a long 
er period or may have a longer life by operating at 
lower temperatures than has heretofore been pos 
sible in maintaining the usual temperatures in the 
heating, chamber, or a higher temperature than 
heretofore possible can be maintained in the 
heating chamber with the heating element oper~ 
ating at a heretofore given usual temperature. 
This is important, because the life of resistance 
elements depends upon the temperature to which 
they are subjected, deterioration increasing rap 
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idly as the temperature increases, and the pos 
sibility of obtaining a given temperature in the ' 
heating chamber with a lower than usual tem—‘ 
perature in the heating element, insures longer 
life of the element. . 

All of these results and advantages are ob 
tained without increase in the size of the furnace 
and without increase in the size or capacity of the 
heater. In fact, it is possible to utilize a shorter‘ 
mu?ie, because with {the invention the whole 
heating chamber may be utilized due to its uni 
form temperature, whereas in the known types 
of furnaces only a portion of the heating cham 
‘ber can be maintained at the required tempera 
ture so that it is impossible to utilizethe entire 
heating chamber for heating purposes. 
Another advantage of the invention is that it 

permits the use of powdered insulation rather 
than solid insulating material which cracks and 
thus permits escape of heat and reduces the in 
sulating value of the material.v It is necessary, 
however, that with the powdered material, the 
ends of the mu?le be directly connected to the 
end plates I2 of the casing, and these, end plates 
32 must be of material selected for its refractory 
and mechanical properties rather than heat insu 
lating properties. With known constructions 
using powdered insulation much heat is, lost 
from the muille to the said end plates, cooling the 
ends of the muille, and correspondingly reducing 
the temperature of the entire heating chamber. 
Our invention compensates for this di?lculty in 
that the cooled ends are not exposed to the used 
portion of the furnace, and the end walls 3 and 
ii are at substantially the temperature of the 
furnace itself rather than at the temperature of 
the cool ends. In this way a pronounced tem- 
perature gradient in the furnace is avoided. 
As hereinbefore indicated, the furnace has a 

wide range of use, but it is especially useful to 
dentists and dental technicians for glazing and 
baking porcelain teeth, especially in dentures 
such as bridges. Ordinarily, a dentist desires to 
glaze or bake a number of teeth, for example sev 
eral separate teeth or several teeth in a bridge, 
and in order to properly fuse all of the porcelain, 
it is necessary to have a zone of uniform tem 
perature sufficiently large to encompass the en 
tire bridge work or all of the separate teeth. 
In known furnaces, frequently the zone of uni 
form heat distribution is too small to cover an 
entire bridge or a number of separate teeth, and 
as the result the heat applied to the bridge or 
teeth is not uniform and inaccurate results are 
obtained or excessive heating is resorted to. 
Teeth are usually baked in temperatures rang 

ing from 1300° C. to 1400" C., and it is well known 
‘that shades of teeth are affected by excessive 
heating as well as by exposure to drafts of fresh 
air. These results frequently occur with known 
types of furnaces due to the resort to excessive 
heating in an effort to overcome the lack of uni 
form correct temperature, and also due to the fre 
quent opening of the furnace during heating for 
rearrangement of the teeth or bridge to obtain 
proper baking or glazing. - 

With our invention, a much larger zone of 
uniform temperature than has been heretofore 
possible and which is wholly adequate to properly 
fuse or bake the teeth in a bridge, is provided 
and without any increase in the size of the fur 
nace or in the size or capacity of the heater, and 
a complete bridge or several teeth' can be fused 
or baked in one operation without opening of the 
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furnace or rearrangement of the bridge or teeth 
during the baking operation. 

In order to apprise the user of the tempera 
ture within the heating chamber 1, one end wall 
may be provided with an opening I‘! to receive 
a thermo-couple I8. ' 

While we have speci?cally described only an 
electric heater, it should be understood that the 
invention is susceptible to use in gas-?red or oil 
?red furnaces. 
Having thus described our invention, what we 

claim is: 
1. In a furnace of the character described, the 

combination of a hollow refractory body having 
side walls and relatively thick end walls forming 
a heating chamber between them, and a heater 
outside said refractory body constructed and ar 
ranged to heat the exterior of said side walls 
throughout the length of said heating chamber 
and to heat said end walls substantial distances 
outwardly beyond the inner surfaces of- said end 
walls independently of the heat from said cham 
ber and conduction from the side walls of said 
refractory body between said end walls so that 
the inner surfaces of said end walls shall be at 
approximately the same temperature as the hot 
test portion of said heating chamber, whereby 
to heat said heating chamber to a temperature 
uniform throughout the chamber and reduce 
radiation and conduction of heat from said cham 
ber through said end walls. 

2. In a furnace of the character described, the 
combination of a hollow refractory body having 
side walls and relatively thick end walls forming 
a heating chamber between them, and a heater 
outside said refractory body comprising a hel 
ical electrical heating coil surrounding said re 
fractory body throughout the length of said heat 
ing chamber to heat the exterior of said walls 
throughout, the length of said heating chamber, 
said heating’ coil having a plurality of convo 
lutions encircling said ends walls and extending 
substantial distances outwardly beyond the inner 
surfaces of said end walls to heat said end walls 
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substantial distances outwardly beyond the inner 
surfaces of said walls independently of the heat 
from said chamber and independently of conduc 
tion from said side walls between said end walls 
so that the inner surfaces of said end walls shall 
be at approximately the same temperature as the 
hottest portion of the heating chamber, whereby 
to heat said heating chamber to a temperature 
uniform throughout the chamber and reduce 
radiation and conduction of heat from said 
chamber through said end walls. 

3. A furnace of the character described com 
prising a hollow refractory body having side walls, 
one open end and an integral end wall disposed 
a substantial distance inwardly of the side walls, 
heat insulating material disposed within said 
side walls outwardly beyond said end wall, a 
plug of refractory material removably ?tted in 
said open end with its inner surface disposed in 
wardly of the corresponding end of the side walls 
a distance substantially equal to the distance of 
said end wall from the corresponding ends of 
said side walls whereby to form a heating cham 
ber within said side walls and between said end 
wall and the inner end of said plug, and a heater 
outside said refractory body constructed and ar 
ranged to heat the exterior of said side walls 
throughout the length of said heating chamber 
and to heat said end wall and said plug sub 
stantial distances outwardly beyond the inner 
surface of each of said end wall and said plug 
independently of heat from said chamber and 
conduction from said vside walls between said end 
wall and said plug, so that the inner surface of 
said end wall and said plug shall be at approxi~ 
mately the same temperature as the hottest por 
tion of said heating chamber, whereby said side 
walls, plug and end wall are heated to produce 
a uniform temperature throughout said heating 
chamber and reduce radiation and conduction of 
heat from said chamber through said plug and 
said end wall. . 
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