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. This invention relates to electric furnaces
and in its present embodiment more particu-
larly deals with the types of such furnaces
that are used in the practise of dentistry, for
the preparation of porcelain crowns or the
like and in the elimination of wax from
dental work. -

~An object of the invention is to provide in
furnaces of the character described a plu-
rality of furnace chambers, commonly called
muffles, which are constructed, arranged, in-
terrelated and operated in such manner that
the various furnace operations required in
the practise of dentistry, to prepare porce-
lain and other dental work, may be effected
in less time, under greater capacity, at a
lower cost and with greater ease and efli-
ciency than heretofore.

Another object is to provide a furnace of
the character described in which one electri-
cally heated muffle is arranged to serve as
the current control or rheostat means for
itself as well as for another muffle in such
manner that the parts usually required for
multi-muffle furnaces are materially reduced
in number, the furnace construction is sim-
plified and reduced in cost, an economy of
current consumption is effected, and a wide,
varied and positive heat control is made
possible.

A further object is to provide for an effi-
cient porcelain furnace of the character de-
scribed im which there may be embodied a
large low heat muffle for preliminary dry-
ing purposes and a high heat muflle for
finishing purposes, the said muffles being elec-
trically connected, constructed and arranged
in such manner that the low heat muffle heat-
ing element serves as the rheostat for both
muffles. Owing to the simultaneous opera-
tion of such muflles, the capacity of the oven
is materially increased, and a saving in time,
effort and operating costs is effected. On
the other hand, the particular electrical con-
nection of said muffles including the utiliza-
tion of the heating element of the low heat
muffle as the resistance element of a rheo-
stat ‘which controls both muffles, provides a
nicety of heat control, effects an economy in
current consumption and reduces the con-

Serial IMo. 410,983.
struction and operation costs of the furnace,
all in a particularly efficient manmner.

A otill further object of my invention is
to provide for oven construction of the char-
acter described in which a plurality, for ex-
ample two, electrically heated muffles may
be arranged to be selectively employed as the
rheostat whereby either mufile while in op-
eration may as desired be operated to con-
trol the other in a manner which particu-
larly suits the furnace for use in eliminating
wax from dental work but which may also
be used for treatment of other dental work.

The invention possesses other objects and
features of advantage, some of which, with
the foregoing, will he set forth in the fol-
lowing description of the preferred form
of the invention which is illustrated in the
drawings accompanying and forming part
of the specification. It is to be understood,
however, that variations in the showing made
by the said drawings and description may be
adopted within the scope of the invention as
set forth in the claims.

Referring to the drawings,

Figure 1 is a vertical sectional view of a
furnace constructed in accordance with my
invention.

Figure 2 is a horizontal sectional view
taken on the plane of line 2—2 of Figure 1.

Figure 8 is a diagrammatic view showing
the electrical circuit for the furnace.

Figure 4 is a diagrammatic view showing
the electrical circuit for a modified form
of the furnace of the invention.

Figures 5 and 6 are perspective views of
one of the muffles.

In carrving out the present embodiment of
my invention I employ two electrically heat-
ed mufiles in an arrangement whereby the
heating element of one muffle serves as the
resistance element of a rheostat for control-
ling the two mufiles, or I may arrange the ele-
ment of each muffle to serve as the resistance
element of a rheostat in such manner that
either muffle may be operated to control the
other. Furthermore I may provide one muf-
fle to deliver a low heat and the other a high
heat or may arrange both to give substan-
tially the same heat, Where high and low
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heat muffles are provided as a unit, it is pref-
erable to arrange the low heat muffle to serve
as the control or rheostat means and to pro-
vide a platinum or other highly resistant
heating element for the high heat muffle and
but an ordinary heating element say of
nichrome for the low heat muffle. Such a
furnace is particularly well adapted for
treating porcelain crowns and other similar
dental work. The low heat muffle serves as
a preliminary drying chamber and the high
heat muffle as a finishing chamber.

Where the two muflles are each arranged to
serve as a rheostat the heating elements are
preferably of the same capacity and provide
for a twin furnace which is particularly well
suited for eliminating wax from inlays and
other dental work. With both types of fur-
nace and in fact in any type wherein one elec-
trically heated muffle serves as the control
or rheostat means for another muffle many
advantages are provided compared to an or-
dinary rheostat controlled furnace. Not
only are the parts reduced in number and
the construction simplified and reduced as
to cost owing to this novel feature of the in-
vention, but the control of the heat is permit-
ted with exceptional nicety, the capacity of
the furnace is materially increased, an ap-
preciable economy in fuel consumption is
provided for, and the general efficiency of
the furnace is manifestly increased. Nicety
of heat control provides accuracy in creating
and maintaining desired muffle temperature
and owing to the presence of that highly
desirable characteristic in the furnaces which
may be made in accordance with this inven-
tion, the proper preparation of porcelain and
other dental work may be effected in greater
capacity and in much shorter time than has
heretofore been possible. The nicety and ac-
curacy of heat control, the saving in time and
the economy in current consumption provid-
ed for in accordance with this invention are
of major importance in the practice of den-
tistry and mark a noteworthy advance in the
art.

The specific embodiment of the furnace of
this invention as illustrated in the accom-
panying drawings comprises a suitable cas-
ng or cabinet 1, here shown of rectangular
form and provided with thermally insulated
walls defining compartments 2 and 3 ar-
ranged to removably receive replaceable
electrically heated muffles 4 and 5. These
muffles may be arranged to open on the top,
bottom, or sides. The muffle 4 is compara-
tively large and in the present instance 1s ar-
ranged so that access is had thereto through
a door 6 in the front of the furnace cabinet.
Access to the smaller muffle 5 1s had through
the open bottom thereof which is normally
closed by a vertically movabhle platform 7 op-
erated by a snitable means 8 including a hand
wheel 9 at the front of the cabinet, A door
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10 below the plane of the muffle 4 permits of
access to the platform. By this arrangement
the operator does not have to look into the
muffle 5 and the objectionable eye strain usu-
ally caused by looking into the white heat
of the muflle interior is done away with.

Preferably the muffle 4 is arranged to
produce a low heat and is used for prelim-
inary drying and kindred purposes in treat-
ing dental work of various kinds, especially
the drying of porcelain crowns, or jacket or
the like. On the other hand the muffle 5 is
arranged to produce a high heat suitable for
finishing operations on porcelain work and
the like. Accordingly, a heating element 11,
or nichrome wire or the like, is embedded in
walls of muffle 4 to produce a lower heat
than the highly resistant element 12 of plat-
inum or the like similarly arranged in the
walls of the muffle 5. The differential in
the heating capacities of these elements may
be effected by varying the relative sizes
thereof or by using elements of material
having different coeflicients of resistance, or
by both provisions.

In accordance with this invention I ar-
range one muffle to serve as the control or
rheostat means for the other muffle. As
here shown I tap coils of the resistance ele-
ment 11 for the muffle 4 as indicated by the
numeral 14 and through conductors 15 lead-
ing from said tap points provide an arcuate
series of contact members 16 and thus make
a rheostat resistance unit out of said heat-
ing element. The movable or control ele-
ment 17 of the rheostat is connected by a
conductor 18 with a source of electrical cur-
rent not shown. From the other side of said
source a conductor 19 extends to and is con-
nected with one end of the element 12 of the
muffle 5 and from the other end of said ele-
ment a conductor 20 leads to the element
12, Thus it will be seen that the two ele-
ments, including the rheostat, are connected
in series and that the element 11 serves as
a rheostat controlling the circuit and beth
elements. It will now be seen that the re-
sistance energy of the low heat muffle ele-
ment 12, or in other words the heat generated
by the rheostat-heating element unit of said
muffle is not wasted but employed to hesat
the muffle 4 while a control 0? the energy to
the element 12 of the high heat muffle 5 is be-
ing effected. When the rheostat is adjusted
to reduce to the supply of electrical energy
for the high heat muffle to the minimum,
or to “idle” the high heat muffle, the maxi-
mum resistance is provided in the low heat
muffle element 11 and said muffle will give
off its maximum heat. Thus it will be seen
that but little current is consumed when op-
erating both muffles. As the rheostat is op-
erated to increase the current for the high
heat muffle, the heat generation by the low
Leat muffle is decreased inasmuch as the suc-
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cessive movement of the rheostat decreases
the length or amount -of the resistance ele-
ment in circuit proportional to the increase
in current. When the maximum current
flows to the high heat element 12, practical-
ly all of the heating element 11 of the low
heat muflle is out of the circuit. However, 1
may provide for the retention of portions of

‘the element 11 in ‘the circuit to the extent

as desired, dependent on the amount of heat
to be given off in the low ‘heat furnace.

In order to insure a safe and positive cir-
cuit -opening operation incident to the cre-
ation of an excessive temperature in the high
heat muffle 5, I arrange a thermo-fuse 21 in-
teriorly -of the muffle whereby the automatic

-operation of said fuse will take place whether
‘or not the door or closure of the muflle is

closed. Owing to the fact that the mufile 4
opens at its lower side or bottom, the fuse
is arranged to be suspended from the top of
the muffle, whereby the molten metal from

the fuse will drop onto the platform or clo-

sure 7 rather than on portions of the muffle
carrying the heating element. Otherwise,
the element would be short circuited and de-
stroyed by the contact of the molten metal
therewith. I wish it understood that any
arrangement of the fuse interiorly of the
muffle whereby the fuse will operate with
the muflle open as-well as .closed and the ar-
rangement is such that the molten fuse metal
will not short circuit and destroy the ele-
ment, to be within the scope of my inven-

tion.

It will now be clear that a precise and
accurate heat control of the dual furnace, or
better, of the two muflles, is provided for
with an-infinite nicety which will materially
speed-up the properpréparation of porcelain
and.other-dental work while at the same time
effecting an appreciable economy in such op-
erations.

I may construect a furnace particularly for
the purpose of eliminating wax from inlay
matrices, inlays -and other dental work, al-
though such operations may be carried out
in the furnace previously described. Hov-
ever,to best suit-the furnace for wax elimina-
tion work,the arrangementis as shown in the
diagram in Figure 4, the main difference be-
ing 1in ‘the-electrical current and equipment
rather than in the structural ‘details of the
furnace. In this special wax furnace the two
muffles 28 and 24 include heating elements 25
and 26 which latter as here shown are of equal
capacity. The coils of the heating elements
25 and 26 are tapped and conductors 27 lead
from the tap points-of the element 25 to a
row of spaced contact points 28 whereas con-
ductors 29 lead from -the tap points of the
element 26 to a similar and:contiguous row
of eontacts'30. Thus the two elements com-
prise separate resistance units of a two-way
rheostat which has a single movable contuct
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member 31 having one end arranged to en-
gage cither set of the contacts 28 and 80. A
conductor 382 electrically connects certain
ends of the elements 25 and 26. A conductor
33 leading from-a source of electrical energy
not shown is connected with the contact mem-
ber 81. A similar line conductor 84 is con-
nected with spaced contact members 85 and
86 which are arranged to be selectively en-
gaged by a bridge contact member 37 carried

-on the end of and insulated from the movable

contact 81. The contact members 28 and 30
which are connected with the ends of the
heating elements 25 and 26, are connected by
conductors 388 and 89 with contact members
40 and-41 arranged to be engaged by the con-
tact 37.

With this arrangement it will be seen that
when 'the rheostat is adjusted as shown in
Figure 4 go that one of the contacts 28 is en-
gaged by the member 31 which-then disposes
the contact 87 to engage the contact members
35 and 41, the cireuit is then established so
that the clement 25 becomes the rheostat for
controlling the current to the element 26.
Current then flows from the conductor 33
through movable contact member 81, the
coupled part of the resistance element 25,
conductor 32, element 26, the conductor 29
which leads from the other end of element
26 to the contact member 30 at one-end of the
row of said contacts; then through conductor
39 connected with said cortact 80, tothe con-
tact 41; bridge contact 37, contact 85, and
from thence back to the source through-con-
ductor 34. Thus-it will be seen that the heat-
ing element 25 of one muffle serves as a
varisble resistance current control element
forthe element 26 of the other muffle. When
the resistance ig high -the heat in the muflle
heated by element 25 is maximum, while a
minimum -heat is provided in the muffle
heated by the element 26. As the resistance
of the mufile-element 251s decreased the.heat
in the muflle therefor is decreased, whereas
the heat:produced by the muffle element 26 is
increased. This arrangement may ‘be re-
versed, if desired, and the heating element
26 made to serve as the rheostat. In this
event the movable contact 81 is moved to-en-
gage the contacts 30 of the element 26. -Cux-
rent then flows through conductor 83, con-
tact 31, one of the contacts 30, through 'the
then coupled portion of the heating element
26, conductor 32, the full -element 25, con-
ductor 38, contact 40, bridge contact 87 then
bridging contacts 40 and 86, and contacts 36
and conductor 84 back to the source. By this
reversible arrangement, either muflle may be
operated to produce a higher heat than the
other, selectively as desired. This is advan-
tageous in removing wax fromn dental work,
as it does away with the necessity of trans-
ferring the work from one muflle to another
when a change of telnpemtu_re—isfrequired, for
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a given batch of work. Furthermore this
selective arrangement permits a quick change
from low to high heat and permits of a nicety
and accuracy of heat control..

Although this arrangement is primarily
intended for use in a wax eliminating fur-
nace, it may also be used with efficacy in
other types of furnaces. In this connection
it is to be noted that the furnace develop-
ments of the invention are not limited for use
in dental furnaces but are of general applica-
tion in electric furnaces and will provide ad-
vantageous features owing to the nicety of
heat control and the economy of construction
and operation thus made possible.

An important feature of the furnace con-
struction of this invention is the provision for
ready and easy removal of the muffles and for
a quick replacement of a new muffle, in case a
muffle burns out or becomes otherwise inop-
erative or unfit for use. It will be noted that
the cabinet or casing 1 is arranged to form
suitable seats or sockets for said muffies,
which seats or sockets permit of said ready

5 and easy withdrawal and replacement. As

shown in Figure 5, the muffles may be pro-
vided with contact members 45 arranged on
the exterior thereof in such manner that they
will engage similar casing carried contacts
not shown, when the muffles are properly in-
serted into place in said casini. The use of
such contacts makes for a quickly detachable
electrical connection of the muffles in the
operating circuits therefor and does away
with the necessity of rewiring the furnace
each time a muffle replacement is made.
Without these contacts each muffie would
have to have the several conductors leading
therefrom disconnected or removed and then
replaced on the new or replaced muffle.

II)t is important to note that the muffles of
my invention are complete units including
the heat control or rheostats which are built
in and form parts of the muffles. This com-
plete unit arrangement is a decided advance
in the art inasmuch as ordinarily rheostats
suitable for use with the muffles of dental
furnaces are not usually available on the mar-
ket and must be especially made for each fur-
nace and installed as separate units.

T claim:

1. In an electric furnace, a plurality of
muffles, an electric heating element for each
muffle, spaced contact points electrically con-
nected at spaced points of and with each heat-
ing element, 2 movable contact member dis-
posable into position to engage the contact
points of either element, and an electrical cir-
cuit arranged to permit operation of the mov-
able contact to selectively electrically connect
in the circuit either a part or the whole of
either of said elements, with the other of said
elements in series therewith.

2. In an electric furnace, a plurality of
heating chambers, a resistance element ar-
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ranged to heat each chamber, and switch
controlled means to supply current to either
resistance element and connect a variable
portion of such element in series with the
other resistance element, the arrangement be-
ing such that either resistance element may
serve to heat its chamber while it is func-
tioning as a rheostat element for controlling
the flow of current to the other resistance
element.

3. In an electric furnace, a plurality ef
heating chambers, a resistance element ar-
ranged to heat each chamber, and switch
mechanism to supply current to either re-

sistance element and connect a variable por--

tion of such element in series with the other
resistance element, the arrangement being
such that either resistance element may serve
to heat its chamber while it is functioning as
a rheostat element for controlling the flow
of current to the other resistance element.
4. In an electric furnace, a plurality of
electrically heated muffles, a power circuit
therefor, a switch mechanism in said circuit
operative to simultaneously and inversely
vary the heats liberated in said muffles where-
by upon actuating said mechanism the heat
of one muffle may be selectively increased to
a maximum heat while the heat in a second
muffle is proportionately decreased to a min-
imum heat, and upon further actuation of
said mechanism the heat of said first muffle
may be selectively reduced from a maximum
to a minimum heat while the second muffle
is simultaneously and proportionately in-
creased from a minimum to a maximum heat.
5. In an electric furnace, a plurality of
muffles, an electric heating element for each
muffle, spaced contact points electrically con-
nected at spaced points of one of said ele-
ments, a movable contact member disposable
into position to selectively engage said con-
tact points, and an electric circuit arranged
upon movement of said member to simulta-
neously and inversely vary the heat liber-
ated by said elements, whereby upon move-
ment of said member in one direction the heat
in one muffle may be increased to a maximum
heat while the heat in a second muffle is pro-
portionately decreased to a minimum heat,
and upon a reverse movement of said mem-
ber the heat of said first muffle may be re-
duced to a minimum heat while the heat in
said second muffle is simultaneously and pro-
portionately increased to a maximum heat.
6. In an electric furnace, a plurality of
muffles, an electric heating element for each
muffle, contact members electrically connect-
ed at spaced points of and with a pair of said
elements, a plurality- of electric circuits for
connecting said elements to a source of elec-
tric power and terminating on additional
contact members, one of said circuits con-
pecting a fixed portion of one of said pair
of elements in series with a variable portion
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of the other of said pair of elements, a sec-
ond circuit connecting a fixed portion of said
last element in series with a variable por-
tion of the first element of said pair, and
other contact members arranged for selec-
tive engagement with the aforesaid contact
members to thereby select either of said cir-
cuits and to vary the portion of one of said
elements in said circuit.

In testimony whereof, I have hereunto set
my hand at Oakland, California, this 25th
day of November 1929.

THOMAS H. FORDE.



