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To all whom it may concermn:

Be it known that I, HENRY PRICE BALL, a
citizen of the United States, residingat Mount
VYernon, in the county of Westchester and

5 State of New York, have invented a certain
new and useful Improvement in Rheostats,
Electric Heaters, and Similar Apparatus, of
which the followmcr 1s a specitication.

My invention 1ela,tes to rheostats, electric
10 heaters, and similar apparatus in which elec-
tric energy is converted into heat; and my
object is to simplify and cheapen the con-
struction and so construct and arrange the
parts whereby the steps or sections of the
r5 resistance will be separable. These separable
~ steps or sections are independently mounted
or carried bysupports adapted to be attached
10 or mounted upon or within a common sup-
port consisting, preferably, of a heat absorb-

20 ing or mdiating body—such, for instance, as

cast-iron. With such construction the steps
or sections of the resistance may be made up
in uniform or standard sizes and employed
for rheostats or heaters of various sizes or
25 capacities byemployinga greater or lessnum-
ber, the common support, of course, being
preferably arranged in various sizes.
Intheaccompanying drawings to avoid un-
necessary repetition I have 1111131;1 ated my in-
3o vention only as applied to rheostats.
In the accompanying dI&WIHU‘S Fw‘ures 1
and 3 are plan and end views, 1espectwe] Y,
of a rheostat having the resistance ar ranged
in four mdependent or separable steps or
35 sections. Figs. 2 and 4 are sectional views
of one of the steps or sections, showing the

insulation surrounding the resistance and a

“metallic or other suitable coating sunouud-
ing the insulation. Fig. 5 isa plzm view of a

46 d1ffe1enb form of rheostat one suitable for
‘use as a field-rheostat, and in which the steps
or sections are mounted radially within the
common support. Fig. 6 is a central cross-

section of the rheostat shown in Fig. 5, and

45 Fig. 7 is an elevation and partial section of
the steps or sections employed with the rheo-
stat of Fig. 5.

In I‘lﬂs 1 to 4, inclusive, the common sup-
port 2 is shown as 1eet&nﬂ‘ula1 1n shape and

| 50 pr ovided on the under sule with a rib 3,which

is provided with four tapering holes, f01_ ming

—

| 'sockets. ke 10 T
sistance may be arranged in various forms or

port, asis well understood.

souketq for receiving the independent sup-
ports 4, which carry the steps or sections 10
of the 1651813&1:109 The outer surfaces of these
supports are tapered to closely fit the taper- 55
ing holes in the rib 3, and thus be held in po-
sition solely by friction, although, if desired,

! set-serews or other means may be provided

to hold the supports in place and in intimate
contact with the surrounding walls of the 0o
The sections or steps 10 of the re-

shapes and are provided with terminal wires
8. In the form shown in Fig. 2 the conductor
is reflexed, while in Fig. 4 113 is arranged in a 65

| straight or plain loop. The resistance 10 1s

surrounded by a suitable insulating material

11, which may be glass, fire-clay, terra-cotta,

or any similar or other suitable material ap-

plied in any suitable or well-known manner. 7o
In practice I prefer tosurround the coating

of insulation with a metallic jacket 9. Thlb

jacket is preferably madeof metal and maybe

made in suitable form to receive the insulated

resistance; but asa matterofcheapnessandto 75

facilitate construction I prefer to cast about
the insulating material a low-fusing metal,
such as lead, white-metal, or similar material.
The advantage of the latter arrangement is
that the common support 2 may be made of so

| any desired material or metal, such as cast-
iron or brass or other high-fusing metal in

commercial use, while the jackets 9 can be
made of any suitable low-fusing metal which
will not disintegrate the insulating-coating 35
11. Turthermore, the jacket so formed can
be readily worked or shaped into form to ac-
curately fit the sockets in the rib 3. The ter-

‘minals 8 of the indepéndent sections are

adapted to be connected to binding-posts 12 go
on the under side of the common suppmt 2,
and which binding-posts are suitably insu-
lated from said support and connected to con-
tact-buttons 1 on the upper side of the sup-
The first or right- 95

hand contact-button 1 is connected under-
neath the support to the binding-post 6, and
the other binding-post 6 is connected to the -
pivoted contact-blade 5, which is arranged to
make contact with the button 1, a handle 7 1co
being provided to operate the contact-blade.
As shown, the terminals 8 have a larger cur-
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rent-carrying capacity than the heating-con-
ductor 10. By forming the joint between the
two within the insulating material the heat
developed outside of the insulating material
1s kept sufliciently low to prevent deteriora-
tion. If, however, this joint were exterior of
the insulating material, the heat developed
in the conductor would rapidly destroy it,
owing to the relatively low heat-radiating ca-
pacity of the air. |

In Figs. 5 and 6 the common sapport 2 is
cireularin form, having a heavy rim in which
18 formed a series of tapering holes to receive
the steps or sections 4, as in the arrangement
of I'ig. 1. In this arrangement the terminal
wires S of adjacent sections are shown as con-
nected together; but it will be understood
that, if desired, binding-posts 12 may be pro-
vided, as in the arrangement of Fig. 1. Also
In this arrangement the contact-blade 5 is
connected with one of the binding-posts G,

the other binding-post ¢ being connected to |

one of the terminal wires S of the last section.

The section of resistance illustrated in Ifig. |

7 comprises a support 14, which may be of
insulating material or of metal coated with
an msulating material. A conductor 10 is
wound on this support and covered with a
layer of insulation 13. As shown, the resist-
ance 1s wound on the core or support in a
double spiral, one end being connected to the
contact-button 1, which is secured to the core
I4,and insulated therefromif the core is made
of metal, and the free ends or terminals 8 of
the resistance 10 pass out through suitable
holes at the inner end of the core for connec-
tion to adjacent sections, as shown in Ifigs,
1he support shown in Fig. 7 may
be inserted in the sockets of the common SUP-
port in the form shown, or, if desired, a coat-
Ing of metal may be applied thereto either
before or after insertion in the sockets.

In both forms of rheostat shown the indi-
vidual supports 4 may be held in place by
pouring molten metal into the sockets while

the supports are held therein, so that upon

cooling the metal will rigidly attach the indi-
vidual supports to the common support; but
I prefer, however, to arrange the individual
supports so that they may be readily removed
from the common support when necessary.

In the constructions shown it will be seen
that practically the entire length of each sec-
tion of the resistance lies in close proximity
to the metal or other material of the common
support, whereby the heat energy developed
in the sections of the resistance will be rap-
1dly transmitted to the surrcunding material
of the common support.

What I claim is—

1. Asanewmanufactire, 2 unit resistance
for a device wherein electrie energy is inten-
tionally couverted into heat, comprising a
supporting-body of ‘mineral insulating mate-
1rial, a conductor embedded therein, and &
metal protector for the insulating material

J
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adnesively engaging the same, substantially
as and for the purposes set forth.

2. Asanewmanufacture, a unit resistance
for a deviee wherein electric enereyis inten-
tionally converted into heat, comprising a
supporting-body of vitreous insulating mate-
rial, a conduector embedded therein, and =
metal protector for the insulating material
adhesively engaging the same, substantially
as and for tire purposes set forth.

5. As a new article of manufacture, a unit
resistance for a device wherein electric energy
is intentionally converted into heat, compris-
ing a layer of mineral insulating material, a
conductorembedded therein, a terminal hav-
Ing a larger current- carrying capacity than
the conductor, connected to the conductor
and having the joint located within the insu-
lating material, a protective and heat - con-
ducting metallic case, and a metallic support
adapted toreceive a series of said unit resist-
ances with their metallic cases in close me-
chanical contact therewith.

4. As a new article of manufacture, a unit
resistance for adeviece wherein electricencrgy
1s intentionally converted into heat, compris-
ing a layer of vitreous insulating material, a
conductor embedded therein, a terminal hav-
ing a larger current-carrying capacity than
the conductor, connected to the conduector
and having the joint located within the insu-
lating material, a protective and heat-con-
ducting metallic case, and a metallie support
adapted toreceive a series of sald unit resist-
ances with their metallic cases in close me-
chanical contact therewith.

9. As a new article of manufacture, a unit
resistance for a device wherein electric energy
is intentionally converted into heat, compris-
ing a layer of glass, a conductor embedded
therein, a terminal having a larger current-
carrying capacity than the conductor, con-
nected to the conductor and having the joint
located within the layer of glass, a protective
and heat-conduecting metallic case, and a me-
tallic support adapted to receive a series of
sald unit resistances with their metallic cases
in close mechanical contact therewith.

0. In an apparatus wherein electric energy
1s intentionally converted into heat, the com-
bination of a heat-absorbing support having
a series of tapered openings therein, and a

i unit resistance engaging each of said open-

ings by friction and comprising an insnlating-
core, a conductor embedded in said core, and
a metal jacket surrounding the core, sub-
stantially as set forth. -

/. Inan apparatus wherein electric energy
1s intentionally converted into heat, the com-
bination of a heat-absorbing support having
a series of tapered openings therein, and a
unit resistance engaging each of said open-
ings by frietion and comprising an insulating-
core, a conductor embedded in said core, and
asoft-metal jacket surrounding the core, sih-

s stantially as set forth.
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8. In an apparatus wherein electric energy | by friction, and comprising a core of glass,

‘is intentionally converted into heat, the com-

bination of a heat-absorbing support having
a series of tapered openings therein, and a
unit resistance engaging each of said open-
ings by frietion, and comprising a core of
mineral insulating material, a conductor em-
bedded in said core, and a pmtectwe and
heat-conducting metallie case.

9. In an apparatus wherein electric energy

1sintentionally converted into heat, the com-
bination of a heat-absorbing support having
a series of tapered openings therein, and a
unit resistance engaging each of said open-
ings by friction, and comprising a core of
vwreous msul&tmn" material, a conductor em-
bedded in said core, and a provective and
heat-conducting metallic case.

- 10, In an -appara‘rus wherein electric en-
ergy 18 intentionally converted into heat, the
combination.of aheat-absorbingsupport hav-
ing a series of tapered openings therein, and a

umt resistanceengaging eaeh of Sﬂ.ld openm o'

H

-

a conductor embedded in said core, and a pro-

tective and heat- conducting metallic case.

- 11. In an apparatus wherein electric en-
ergy is intentionally converted into heat, the
combination of a heat-absorbing support hav-
ing a series of tapered openings therein, and
a umt resistanceengaging each of said open-
ings by friction, and comprising a core of
mineral insulating material, a conductor em-
bedded in sald core, a terminal having a

larger current-carryving capacity than the con-

ductor connected to the conductor and hav-
1ng the joint located within the core, and a
protective and heat-conducting insulating-
case,
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This speclﬁcatlon swned and witnessed this 4o

25th day of June, 1598,

HENRY PRIOE BALL.

Withesses: |
ARCHIE G. REESE
JNo. R. TAYLOR.
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