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SPECIFICATION formingpart of Letters Patent No. 569,011 » dated October 20, 18986,
Application filed May 31,1895, Serial No. 051,034, (No model.)
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To all whom it may concern:

Be it known that I, LeviTr E. CUSTER, of
Dayton, in the county of Montgomery and
State of Ohio, have invented certain new and
useful Improvements in Electrical Muffles
or Heaters; and I do hereby declare that the
following is a full, clear, and exact deserip-
tion thereof, reference being had to the ac-
companying drawings, and to the letters of
reference marked thereon, which form part

of this specification.

The object of this invention is to provide
an electrical heater or muffle especially de-
signed for use by dentistsin the manufacture
of porcelain dental plates; and the invention
embraces the important features of the muf-

fles disclosed in my applications for Letters

Patent, Serial Nos. 532,646 and 932,647, filed

December22, 1894, and certain otherim prove-

ments also. |
The invention consists, first, in a quick
and powerful electrical heater produced by

substantially covering the entire Inner sur-

face or walls of the heating-chamber with re-
sistance-wires; second, in utilizing the heat-
Ing-wires in the muffle as a rheostat to regu-
late the temperature and the initial heatin o
of the muffle; third, in improved switch de-
vices for shifting the current through the re-
sistances in the muffle in series or multiple;
fourth, in the novel construction or-arrange-
ment of sight-openings in the muffle, where-
by the proper heating or fusion of the sub-
stance being treated can be readily deter-
mined by reflection of light through said
openings.

The invention is summarized in the claims,

and the best form of muffle now known to
me 1s constructed substantially as shown in
the drawings and hereinafter described in
detail.

In said drawings, Figure 1 is a front view
of the muffle; Fig. 2, a plan view: Fig. 3, a
verfical section on line 3 3, Iig. 2; Fig. 4, a
bottom plan view with switch ““off” in dot-
ted lines and shifted to throw the resistances
in series in full lines. Fig. 5 is a similar
view with switch shifted to throw resistances
in multiple. Fig. 6 is a detail transverse
section through the switch-lever and button
on line 6 6, Fig. 5. Tig. 7 is a detail verti-

cal section on line 7 7, Fig. 1.

[

The muffle consists of upper and lower
parts A B, which are closely fitted together
and internally lined with ref ractory material,
suchas fire-clay. Ineachpartis a cavity a0,
which when the parts are fitted together
constitute the heating-chamber. Part B is
mounted on an insulating-base D, of suit-
able material, on which are two bindin g-posts
d d’, to which are connected wires Z, leading
to a battery z or other suitable current-gen-
erator, with which the muffle is in cireuit.
The entire inner surface or walls of each cay-
1ty a 0 is substantially covered with serpen-
tine layers of platinum wire or other suitable
high resistance notliable to buckle or fuse at
the temperature requisite to fuse porcelain.
LT'his resistance is preferably embedded in
the walls of the cavities just suf 1ciently to
hold it in position and prevent short-circuit-
ing, while allowing the greatest amount of
heat to escape by conduection, convection,

-and radiation into the chamber of the muiffle.

It will be noted that the resistances sub-
stantially cover every portion—top, bottom,
and sides—of the chamber in the m ulfle, and

-this complete envelopment of the walls with

high-resistance wires I claim as new and of
the utmost importance in dental work and
for fusing porcelain. I also preferably em-
ploy platinum wire as most free from buckles
and capable of withstanding a temperature
greater than is necessary to fuse porcelain.
As the fusing-points of high-fusing porce-
lain and of platinum are nearly the same, the
inner surface of the muffle should be covered
with the platinum wire as compactly arranged
as 18 possible, while preventing a short cireuit
between adjoining portions of the wire, SO
that an individual strand of wire will not have
to be so highly heated when there are many
of them in a given area as it would be if

there were fewer.or more distantly separated

strands. By having the wires so close to-
gether as to present an almost solid radiat-
mg-surface more heat will be developed in
the muffle with less danger to the wire.
Iam aware that portions of the walls of
chambers in muffles and heaters have been
covered with resistance, and I disclaim such,

as they produce an unequal heating effect in

the chamber.
By having every part of the chamber-walls
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covercd with heating -wires the greatest |

amount of heat and equality ol temperature
is attained in the muffle, since there will be
no unprotected parts of the walls where the
heat will be lost by conduction. This com-
plete envelopment of the muffle-chamber in
heating-wires I consider a very important fea-
ture of the invention.

The ends of the resistance «’ in part A arve
connected to contacts ¢é, projecting through
the wall of said part and respectively con-
tacting with upstanding spring-conductors L
E', attached to the base D, as shown. One
end, 0% of the resistance {' in part b is con-
nected to post d, and the other end, 6° is con-
nected to a contact-plate I, fastened to the
under side of base D. Spring E is connected
by a wire E?to a contact-plate G, fastened to
the under side of base D near plate I, and
spring I is connected by a wire I° to the
plate I¥, as shown.

A switeh H is pivoted to the under side of
base D and is electrically connected with post
'. Said switch has a contact-arm /v, which
is adapted to make contact with plate G or
I, if properly shifted, or to break contact
with both and cut the muffle out of or break the
circuit. Attached to this switch 18 a con-
tact-button I, insulated from the switch by a
bushing I, as shown, electrically connected
by a flexible or yielding connection 2 to post
d. When arm /i contacts plate If, button 1
will contact plate G. The object of this con-
struction is to enable the operator to employ
resistances ¢’ O’ in series or in multiple and
utilize these resistances as a rheostat in start-
ing up the heater, for in dental worl 1t 1s de-
sirable to subject the plates to a low or slow
heat until the oven is heated thoroughly and
the plates thoroughly dried, and then to use
the greater heat to fuse the porcelain, d&c.

By first connecting resistances ¢’ 0’ in series
there is a great resistance to the current and

alowheatisobtained. Then byswitching the

current through the resistances in multiple
parallel the resistance is halved and the cur-
rent passing consequently doubled, greatly
increasing the temperature. When switch
I, therefore, is turned so that arm /i contacts
plate G, the current passes from post d' to
spring B and through resistance o' back to
spring &', thence to plate I, then through
resistance 0’ to post d, thus going through
resistances ¢’ 0’ in series. When the switch
is turned so as to contact arm /» with plate If
and button I with plate &, the current enters

from post d’ through the switeh to plate G,

theredivides, part passing through resistance
O’ to post d, and part passing through springs
E', resistance «, spring E, wire K-, plate A,
button I, and cord 7 to post ¢/, thus halving
the resistance and doubling the current pass-
ing through the muffle.

I do not confine myself to the particular
construction herein shown and described, as
the principal feature of this part of my in-
vention is the employment of resistances in

569,011

2 muille or heater with means whereby the
current can be sent through the resistances
in series or in multiple..

Two sight-openings J J are made 1n 0ppo-
site sides of the mufile, one preferably at an
angle of about forty-five degrees above the
other. Now it is very difficult to ascertain
the exaet degree of fusion of porcelain on a
dental plate when looking directly into &
muffle through a single opening, as in the
old forms. Thisdifficulty Iovercome by using
the two openings, as shown, both of which
can be quite swall. By this arrangement a
ray of light entering one opening will be re-
flocted out through the other, and by the
amount of reflected light the condition of the
olaze or fusion of the porcelain can be very
readily and accurately determined. As the
light is to be reflected from the object to be
fused, the positions of the openings will de-
pend somewhat upon the objects to be treated,
orthe objects must be arranged in the muifie
with reference to the openings. The princl-
pal idea is to have the openings in such rela-
tion to each other and the objeet being
treated (dental plates, as I employ the appa-
ratus) that a ray of light entering one open-
ing will be reflected by the object out of the
other when at a proper temperature.

The openings might be provided with stop-
ples to confine the heat in the chamber, ex-
cept when observations are to be m_&de.

Having thus described my invention, what
I therefore claim as new, and desireto secure
by Letters Patent thereon, 18— |

1. The herein-described muffle consisting
of the two chambered parts A, B, the resist-
ances therein, the insulating-base, the con-
tact-springs, the binding-posts, and suitable
means substantially as described whereby
the current may be caused to traverse there-
sistances in series or multiple, substantially
as described.

2. The herein-described muffle consisting
of the parts A, B, each having an internal lin-
ing of refractory material, a chamber or cav-
ity, and a resistance-coil substantially cover-
ing the entire surface of the cavity; the In-
sulating-base, the contact-springs the hind-
ing-posts and electrical connections between
saidl posts and the resistances, and suitable
means whereby an electrical circuit may be
established through said resistances, substan-
tially as deseribed.

3. An electrical muffle having an interior
chamber, electrical heating-wires surround-
ing said chamber, and opposite openings
through the walls of the muffle for the en-
trance and exit of light, said openings being
at angles to each other, and all adapted for
the purpose and constructed substantially as
described.

4. An electrical muffie having an interior
chamber, whose top, bottom, and side walls
are substantially covered with resistance-
wires,and having substantially opposite open-
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ings in its walls respectively for the admis-

30

G0

95

IGO0

105

110

115

120

130




IO

20

569,911 3

sion of a ray of light, and for the exif of it
when reflected, substantially as and for the
purpose described. - |

9. The combination of a muffle having a
plurality of resistances around its heating-
chamber, and sight-openings substantially as
described; with a switch and electrical con-
nections whereby said resistances may be con-
nected in series or multiple substantially.as
described.

6. A muffle having a lower chambered part

‘mounted on an insulating-base and provided

with a resistance-coil; an upper part also
chambered and provided with ga resistance-
coll; suitable means substantially as de-
scribed, whereby a circuit may be established
through said resistances in series or multiple
at the will of the operator, and the two sub-
stantially opposite sight-openings communi-
cating with the interior chamber of the muffle,
for the purpose and substantially as de-
scribed.

7. The combination of the muffie having

upper and lower resistances, the plates F, G, |

connected to said resistances, substantially
as described, the bindin g-posts,and the switeh

1, carrying contact-button I, and flexible con-

25

nection between said button and one binding-

post, all substantially as and for the purpose
set forth. |

3. The combination with the two-part muf-
fle, the resistance in each part, the insulating-
base, the springs E, E’ electrically connected
with the upper resistance; the plates ¥, con-
nected to spring E, the plate G connected to
post K’ and the lower resistance, the binding-
posts d, d’, the connections between the lower
resistance and post d, the switch I connected
with post d', and the button I on switech I
connected to post d', all substantially as and
for the purpose set forth.

In testimony that I claim the foregoing as
my own I affix my signature in presence of
two witnesses.

LEVITT E. CUSTER.
Witnesses:
WILLIAM G. FRIZELL,
S. Ruporre LigHT.
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