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To all whom it may conceri:
Be it known that I, LEviTtT E. CUSTER, of

- Dayton, in the county of Montgomery and
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State of Ohio, have inventied certain new and
useful Improvements in T'ime - Controlled
Klectrical Heaters; and I do hereby declare
that the following is a full, clear, and exact
description thereof, reference being had to
the accompanying drawings, and to the let-
ters of reference marked thereon, which form
part of this specification. |
This invention is an improvement in time-
controlled electrical heaters or mufiles espe-
cially designed for dental purposes, its object

being to enable the temperature ot the heater

to be antomatically controlled by clock mech-
anism, which latter can be soadjusted betore-
hand that the current can be cuf off after a
predetermined run, can be gradually in-
creased or diminished at intervals, as is de-
sired in the treatment of the matter in the
miufile, or kept at uniform strength, as desired.
The invention therefore consists in the
novel construction and combination of parts
hereinafter described and claimed.
Referring to the drawings, Figure 1 is a
view of the complete apparatus. Fig.2is a
vertical seetion through the muffle on line 2
2, Fig.1. Fig.3 is a bottom view of the muf-
ie. Fig. 4 is a section on line 4 4, Fig. 1.
Fig. 5 is a sectional view of the regulator on
line 5 5, Fig. 1. Fig. 6 is a detail sectional
view of the hand and brush. Fig. 7 is a de-
tail section on line 7 7, Fig. 1. Fig. 3 1s ade-

“tail face view of the regulator.

A designates the mufile, G a rheostat, and
J a time-regulator and cireuit-breaker, all in-
cluded in an electrical circuit with a battery
7, or with, preferably, an incandescent-light
current.

The muffle A consists of two parts a a’, |

hinged together, each internally lined with
refractory material and having acavity which
when the parts are closed forms a heating-
chamber. The part g is mounted on an 1n-
sulating-base B, of suitable material, on which
are two binding-posts b b’. A resistance C,
preferably a coil of platinum wire, substan-
tially covers the entire surface of the cavity
in part a, one end of suich wire being electri-
cally connected by a wire O’ to post b, the
other end being electrically connected to a
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|

]

spring-contact finger C% The cavity In part
o’ is similarly provided with a resistance-coil
¢, the ends of which are connected to exterior
contact-points, one of which contacts with the
upper end of finger C? while the other end
contacts with a similar finger ¢/, attached to
the base, and the lower end of finger ¢’ is con-
nected by wire ¢® with post 6. Thus a cur-
rent flowing from b to b’ will traverse the re-
sistance in part a, then the resistancein part
o', the resistances being in series, and the ¢ir-
cuit being broken when the muifie is opened
or either finger C* ¢’ held out of contact with
the corresponding contact on part a’. The
coils in parts a¢ a’ should be made as close as
possible, and preferably are partly exposed,
as shown, so that their heat is directly radi-
ated and convected into the chamber. The
plug o* (shown in the top of heater) is fully
described in my other application, Serial No.
532,646, filed December 22, 1894. Post b is
connected by a wire D?® to one post g of the
rheostat G, which is of any suitable construe-
tion; but its several contact-plates K K are
provided with binding-screws e for attach-
ment of wires hereinafter desecribed. 'The
other post F of the resistance-box 1s comn-
nected to the battery or electrical supply by
a wire D,and it is also eiectrically connected
to the hand-adjustable contact - piece f as
usual; buf this latter is eut out of the circuit
when the time-regulator is used. T'his regu-
lator, as shown, consists of an ordinary time-
piece having a dial-plate I of non-conduct-
ing material. On the outer end of the min-

| ute-hand shaft 1.2is attached a hand L, which

|

should be insulated from the shaft (so that
the current may not traverse the elockwork)

either in the manner shown or other suitable

way.
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On the outer end of hand L is attached a

brush M, which is adapted to sweep over a se-
ries of contact-pieces N on the face of the plate
as the hand moves around. This brush may
be of any suitable construction. As shown

it consists of two light metallic plates m m/,
pivoted side by side, having their lower ends
beveled to make good contact with the pieces
N, and one slightly longer than the other, so
that there will be no breaking of the circuit
or sparking when the brush passes from one
contact-pieceto the other. FPlatem ispressed
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toward the dial by a spring I, and plate m | the hand moves the brushes off the last seg-

by a spring . Plate m also has a finger
m?, which overlies plate m” and prevents it
rising above plate m. A bracket O is at-
tached to the edge of the dial-plate K and
carries a brush or contact-finger O’, which
extends over the hand L and contacts with
the hubend thereof. DBracket O is connected
by a wire D’ with post I¥, and the pieces N
are electrically connected, as hereinafter de-
seribed, to the contact-pieces ¢f the rheostat.
In practice the pieces N are segments of an
annulus whose diameter 15 equal to the di-
ameter of the cirele described by brush M,
and the length of thesegments is proportional
to the number of minutes the brush M is to
contact therewith., Xorfive minutes contact
the segment would be one-twelfth of a cirele,
and for other lengths of time in proportion.
Four segments N are shown secured to the
dial-plate, which will, when the plates are tra-
versed by the brush, close the ¢ircuit for about
thirty-five minutes. "The plates are slightly
separated, and are, as shown, successively
connected by wires D* to the contact-pieces
K of the box, so that as the brush traverses
the successive plates the current is directed
through successively greater or fewer resist-
ance -colls in the rheostat. "Thus the seg-
ments may be so connected that the intensity
of the current shall be increased by degrees
or diminished by degrees. By connecting the
plates in series to each other or to one con-
tact-piece & uniform current may be malin-
tained. DBy increasingorlessening the length
or number of segments the time duration-of
current may be lengthened orshortened. For
convenience the binding-posts n of segments
N may be used as the securing device also,
as indicated in the drawings, and the dial-
plate K may have a series of perforations
near its periphery for attachment of the seg-
ments. Thus, by having a series of detach-
able segments of varying sizes, the instru-
ment can be quickly adjusted for regulating
the current as desired for any length of time.
Where only a certain duration and regalation

of current is desired, the segments may be

permanently attached to the dial-plate.

I do not confine myself to the precise con-
struction shown, as many changes would be
obvious to a mechanie, the prineipal feature
being an eleectrical circuit maker, controller,
and breaker controlled by clock mechanism.

In operation the segments are adjusted for
a proper duration of current and connected to
the rheostat so as to give the desired strength
of ecurrent at the proper times and for desired
duration. Then the article to be treated is
placed in muffle and the latterclosed. There-
upon as soon as the minute-hand brings the

brushes in contact with the segments the cir- |

cuit is closed and the current from battery
flows through wires D D/, finger O/, hand L,
brush M, segments N, wires D? the rheostat,
and wire D3 to and through the muffle, and

ment the current is broken. The dial-plate
may be recessed, as at K’, so that when the
brush passes off the last segment it will drop
quickly away from if and possibility of spark-
ing by slow separation beobviated. Obviously
where no variation of current is desired the
segments may be in direet electrical connec-
tion with the muffle, or the rheostat omitted.

I do not herein claim the muifle or heater

per se, reserving it for subjeci-matter ol an-

other application.

[Having thus deseribed my invention, what
T therefore claim as new, and deslire to secure
by Letters Patent thereon, 18-~

1. The ecombination with an electro recep-
tive device or muffle, a rheostat, and mechan-
ism actuated by clock work for throwing the
variouns resistances of the rheostat success-
ively into the circuit, substantially as and for
the purpose specified.

2. The combination of a rheostat having
separate resistances, with an electrical circait
malker, regulator, and breaker,comprisingsta-
tionaryv contacts respectively electrically con-

nected with separate resistances of the rheo-

stat, and a movable contact which is ¢perated
by clocle-work and electrically connected in
main circuit, substantially as and for the pur-
pose set forth.

3. The combinaticn withh an eleciro-recep-
tive device, and an electrical supply in cir-
cuit; with arheostat interposedin the cireuit
and a circuit-controller forsaid rheostat actu-
ated by clock work—substantially as and for
the purpose set forth.

4, The combination with an electro-recep-
tive device, an electrical supply, and & rheo-
stat in eireuit, with mechanism for shifting
the circuit through the rheostat operated by
clock-work, substantially as and for the pur-
pose described.

w T

i |

A

5. The combination of an electro-reeeptive

device, a rheostat and an electrical supply,
with mechanism actuated by elock-work for
making and regulating the duration of the
current through the electro-receptive device

and rheostat and for also shifting the current

through varying resistances cf the rheostat,
substantially as described.

6. The combination with an electro-recep-
tive device, an electrical supply and a rheos-
stat in circuit, with & clock a brush moved by
the minute hand thereof and electrically con-
nected with the electrical supply, a series of
contact plates arranged to be traversed Dy
said brush, and electrical connections between
said plates and the rheostat coils, substan-
tially as described. |

7. An electrical circuit maker, regulator,
and breaker comprising a movable brush op-
erated by clock-work, and a series of remov-

able and adjustable segments adapted to be :

traversed by said brush detachably attached
to the dial plato and insulated both from the
dial and each other, and a stationary arm con-

thence through wire D*to the battery. When | tacting with said brush, and electrical con-
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nections for completing a circuit through the
arm, brush, and segments, substantially as
desecribed.

3. The combination of a clock, a brush
moved by one hand thereof, and an electrical
connection between said brush and an elec-
trical supply, with a series of contact plates
adapted to be traversed by said brush, inde-
pendent resistances respectively connected to
said contact plates, and an electrical heater

or receptive device in circuit with the resist-

20

ances, substantially as desecribed.

9., The herein described muffle consisting
of the two chambered parts «, ¢/, the resist-
ance coils therein, the insulating base, the
contact springs thereon, the binding posts,
and the connectionssubstantially as described
whereby the current is caused to traverse the
coils in series; in combination with the clock-
controlled rheostat and electrical supply, sub-
stantially as described. |

10. The herein described regulator consist-
ing of the insulated dial plate, the segments
attached thereto, the stationary arm thereon,

the rotating arm moved by clock-work and

the brushes m, m’, controlled by springs [, I/,

mounted on said arm and adapted to estab- |

lish electrical connection between the arm

and segments, substantially as described.

11. The herein described regulator consist-
ing of the insulated dial plates, the segments
attached thereto, the stationary arm thereon,
the rotating arm moved by clock-work and
adapted to establish electrical connection be-
tween the arm and segments, in combination
with a rheostat and electrical connections be-
tween said segments and the rheostat coils,
substantially as deseribed.

12. The combination of a clock provided

with a face plate having a depression or cav-

ity therein,and thearm Learrying the brushes
m, m’, with the insulated plates K, the arm O
attached thereto contacting arm L, and the
insulated segments detachably attached to

30 .
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the plate and adapted to be contacted by the 45

brushes, all substantially as and for the pur-

pose 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:
JOS FERNEDING,

THOMAS Ro:;INsoNa
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