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 tofore been made with a sliding contact by
the movement of which more or less of re-
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To all whom i may concermn:
Be it known that I, JOHN DOYLE, & citizen
of the United States, residing at IHoboken,in

the county of Hudson and State of New Jer- |

sey, have invented an Improvement in Rheo-
stats, of which the following is a specifica-
tion. | |

Rheostats for electric currents have here-

sistance has been placed in the electric circuit,
and rotary switches have also been employed
as well as the sliding contact. In some of
these rheostats the resistance has been of
uniform character throughout, the variation
therein resulting from agreater or less length

of the resisting medium in the circuit, and

it has been desirable in rheostats employed
in connection with electric lamps that the
rheostats should be small and mnot occupy
much space, and at the same time be so con-
structed that the resistance offered to the
electric current should be large.

My present invention is designed as an im-
provement upon the devices set forth in let-

ters Patent No. 311,820, granted to me Keb-
‘ruary 3, 1885, and No. 321,285, granted to me

June 30, 1885, and 1 have shown and herein
describe my present invention with special
reference to an incandescent electric lamp
and 1ts fixtures. .

In my present invention the rheostat occu-
pies but a small space and the resistance 1S
uniform throughout, the variation in the re-
sistance being produced by a greater or less
length of the resisting medium, and I employ
a rotary switch the movement of which by a
key directs the current passing through the
lamp and the rheostat through more or less
of the resisting medium, according to the
degree of resistance desired in the lamp.

" The mechanism employed in the construc-
tion of my improved rheostat is not only com-

pact, but is simple in construction, and 18 sur- |
rounded by an envelope or inclosure that 1s |

a poor and imperfect conductor of heat, so
that any heat generated by the resistance of
the rheostat will not become a source of dan-
ger. |

v

coincides with the axis of the case.

tric 1amp3 and their fixtures, but the same
can be adapted for use inany electric circuit.
In my patent, No. 311,820, herein referred

to, the resisting or inferior conducting me-

dium was composed of plumbago and borax

or its equivalent, mixed together, and the re-

33

sistance varied in proportion to the borax

oritsequivalent combined with the plumbago;

but the form in which this was put up or in-
closed was liable to be injured by breakage,

6o

and one of the objects of my present inven-

tion is to overcome this difficulty.
In the drawings, Figure 1 is a vertical sec-
tion of a case and an elevation showing the

features of myimprovement. Fig. 2 1s adia-

orammatic view of the switch, the resisting

medium, and the lines of wire; and Figs. 5, 4,

5,6, and 7 are detail views of parts of the

apparatus, hereinafter more fully described.
These figures are drawn on a large scale for
oreater clearness.
o represents the
be secured to a bracket or other fixture.
b is a flanged tube secured to the socket «,

and one end of the perforated cylinder ¢ 1s

connected to the flanged tube b, and the other
end of said cylinder ¢ is connected to the
flanged tube d, which in its turn carries the
disk e and the lamp-socket f, around which
socket is the ring ¢’. - |

base or socket adapted to

75

30

The perforated cylinder ¢, disk e, and ring

¢/, together with the socket a, are all made
of hard rubber or other insulating material,
and when connected together, as shown,
form the case for the rheostat and the holder

for the incandescent lamp, and the means of

attaching the same to the bracket or other

fixture. ,

- The resistance-cylinder g and the insulat-
ing switch-block are connected togetherin any
desired manrver and are within the atoresald
case, the switch-block i being alone connected
to the tube b of the case by screws, as shown,
and the axis of the cylinder and switch-block
The re-
sistance-cylinder ¢ is composed of a non-con-

‘ducting material, preferably pipe-clay and
retort-cement, mixed in any desired propor-

tions in the form of a paste, and molded, pret-

My improved rheostat is not only adapted | erably, in cylindrical form and baked or
otherwise hardened,with longitudinal grooves

for use in connection with incandescent elec-
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in 1ts outer surface, which grooves are . con-
nected at alternate ends. The resisting ma-
terial ¢’, which consists of plumbago and
borax or their equivalent, are mixed together
and inserted in the longitudinal grooves and
the end groovesthat connect the longitudinal
ones at alternate ends, whereby the zigzag
line of resisting material is formed circum-
ferentially on the surface of the cylinder g,
which cylinder is a non-conductor. The re-
sisting material ¢’ is shown in Figs. 1 and 2
by fine parallel lines, to distinguish it from
the insulating material of the holder g.

T'he rotary switch is composed of the in-
sulated head or key zand stem ¢, which stem
passes through the tube b and block 5, and
through a sleeve 2/, connected to the block,
and upon the sleeve /" is a forked spring
switch-point %, pivotally connected thereto,
and provided with a wire or other spring &2,
adapted to press the switch-point toward the
block 4. The switch-point & might be piv-
oted to the stem ¢/, and the spring %? also se-
cured thereto. Passing through the block 7
and arranged in the form of a circle are pins
[, with their heads adjacent to the switch-
point £ and upon which the switch-point
bears, and the conduecting-wires that pass
from these pins are in electric contact with
sald pins and are safely secured with them
to the block 7 by passing through the same
holes as the pins and lying parallel there-
with. I have shown in the drawings, Figs.
1 and 4, twelve of these pips, and a wire
passes from each pin, with the exception of
the pin [, which is the place of rest for the
switch - point, The conducting - wires that
pass from these pins are connected to serews
or posts in the resisting material of the cyl-
inder g, these screws being inserted around
the lower portion of the ecylinder in the
groove connecting the alternate ends of the
longitudinal grooves. These grooves, as
shown in Kig. 3, have sides formed on radial
lines fromn the center of the cylinder, and are,
in other words, V-shaped; but the same may
be slightly undercut, if desired, and I would
remark that the groovesin the eylinder ¢ for
holding the resisting material may be circum-

ferential, with connected alternate ends in-

stead of longitudinal, as the effect in either
case and the manner of connecting up the
wires would be practically the same.

The conducting-wires 2 3, leading into the
case, go to the posts 4 5 in the socket a, and
from said posts metal strips 6 7 make elec-
tric contact to the binding-posts § 9, upon the
lower end of the switch-block 7. Trom the
post 8 thewire 10 passes directly to the lamp.
Erom the post 9 a wire passes to the posts 11

12, and a spring 52 from the post 12 forms

electric contact with the surface of the sleeve
I/, and this. sleeve /i is made with a flange
I*, having a projecting point 13, and said
pointls,with the turningof therotary switch,
comes against either of the stops 14 or 15 to
arrest its movement.
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The pin 10 is in the stem ¢/, and is received
ina noteh in the end of the sleeve I/, whereby
the two turn together, and a screw 17 passes
through a washer into the end of the stem ¢’,
whereby the stem and sleeve are connected
rigidly together, and as the key ¢ and stem 7’
are turned in either direction the sleeve
and the spring switch-point % are rotated
also, so that the switeh-point is caused to

pass from one pin-head to the next in the eir-

cular form employed and in the plane of the
axial line of the case to increase or decrease
by the resistance the amount of current pass-
ing to the lamp. |

In the diagrammatic view, Fig. 2, the cyl-
inder g, of pipe-clay and retort-cement, hav-

‘Ing the longitudinal grooves connected at

alternate endsand forming a continuous line
of resisting material of plumbago and borax
or its equivalent, is represented as laid out
flat, so that the grooves are shown on the
same plane. In this view the electric cur-
rent 1s shown as coming to the lamp by the
conductor 2 to the post 9 and wires to the
sleeve /" and the spring switch - point %,
from which the current passes by the wire 18
to the screw or pin 19, secured in the mate-
rial that forms the resistance. From this

scerew 19 the current passes through the zig-

zag series of longitudinal grooves to the
screw or post 20 by wire 21 to the lamp, re-
turning from the lamp by the wire 10 to the
post S, and away by the wire 3. It will be
noticed from the view Fig. 2 that if the
switeh-point /& is turned around to the pin 22
the current will be caused to travel through
less of the resisting medium in its passage to
the lamp, and if said switch-point is turned
to the pin 23 the current will pass through
direct to the lamp, and if the switch-point %
1s turned back to the pin 24, adjacent to the
pin /, the current will be compelled to travel
through the entire continuous length of the
resisting medium in the grooves of the cylin-

der before it reaches the pin 20 to pass to the .

lamp.

When the switch-point & is upon the pin I,
no current passes to the lamp, and when the
point /& i8 rotated to the pin 24 the greatest
resistance is offered to the current, and as the
switch-point is moved around the circular
form of pins less resistance is offered to the
current at every pin, so that it is apparent
that the current passing to the lamp is under

periect control and there is no danger of

burning out the carbon by too ereat a current
passing suddenly to the lamp, and no risk
can come to the carbon filament of the lamp
by shutting off the current too suddenly.

In the drawings, Fig. 7 illustrates a cylin-
der g, of non-conducting material, in which
the resisting material is econtained in a con-
tinuous circumferential groove wound Spl-
rally, and the screws for the wires to the ro-
tary switch are placed at intervals along sald
aroove,

LThe reeeptacle or holder for the resisting
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material can be made in other forms than the | resisting material, whereby more orless resist-
cylinder herein described, the same being | ance can be brought to bear to the passage
governed by the uses to whlch the resmtzmce of the electric current, substa,nfmlly as seft
or rheostat is put, as the same may be made | forth.

s flat or otherwise, the essential feature being | 5. The combination, with the socket ¢ and 55
that the grooves or openings therein to hold tube 0 of the fixture,of the insulating switch
the resisting material be of one continuous | bloek 7, connected to the tube b, the resist-
length, so that the electric current can be | ance-cylinder g, secured to the switeh-block
caused to pass through the entire length of | A, the perforated cylinder ¢, of insulating ma-

10 the resisting material, or any desired propor- | terial, connected to the tube b and surround- 6o
tion thereot ing the resistance-cylinder ¢, the socket for

1 find that pipe clay mixed mth retort-cem- | the lamp connected to the cylinder ¢, and a
ent that contains asbestus and fire-clay are | switch and the conducting-wires of the rheo-
welladapted to the eylinderor holder; butany | stat, substantially as set forth. -

15 characterof earthenware or mineral substance 6. The combination, with the inclosing-case 65
that is substantially a non-conductor and is | and a switch, of the grooved cylinder of in-
not injured by heat may be made use of; nor | sulating material and the switeh-block con-
do I herein limit myself to the use of plum- | nected together and to the inclosing-case at
bago and borax as a resisting material to be | the switch-block only, the axis of said cylin-

2o inserted in the grooves of the cylinder g, as | der and switch-block coinciding with that of 7o
other inferior conducting materials may be | the inclosing-case, and aremstmw material in

employed. _ the grooves of said eylmdel substantlally as
I claim as my invention— | Speclﬁed -
1. A rheostat or resistance formed of acyl- . The combmatlon 1n a rheostat or resist-

25 1nder of earthenware, having a grooved sur- &nce, with a resisting matellal of a recepta- 75
face and resisting material in such grooves, | ele or holder for Such resisting material hav-
and .connections f01 the electrie conduetms, ing a continuous groove adapted to receive
substantially as specified. | and retain the resisting material, and bind-

2. The combination, in a rheostat or resist- | ing posts or connections inserted in said re-

30 ance, with resisting materia,l composed of | sisting material at varying or progressive dis- 8o
plumbago and borax, of areceptacle or holder | tances from the ends thel eof, substantially
of earthenware with groovesin a zigzag form, | as set forth.
with alternate connected ends, the grooves S. The combination,in a rheostat or resist-
containing said resisting mater1a1 ‘substan- | ance, with the inclosing-case, of the grooved

35 tially as set forth. cylinder of insulating material containing re- 8s

3. The combination, with the switch- block | sisting material in the grooves and the switch-
of non-conductmg material and the circular | block, the cylinder and block being connect-
range of contact-pins, of a stem central to the | ed together and to the case at the switch-

. 'contact-pms, a switch-point and a pivotal | block only, a rotary switch having a stem

- 40 connection Dbetween the stem and switch- | passing through the case and switch-block at 9o

point, and a spring to press the switch-point | right angles to the axial line, and a spring-

to the contact-pins, substantially asspecified. | point and a circular range of contacts and

4, The combination, with the rotary switch | connections to regulate the passinﬂ* current,
and switch-point and the circular range of | substantially as set forth.

45 pins, of a switeh-block £, of insulating mate- S1gned by me this 29th day of J ul}, 1890.
| rial, and a registance-cylinder ¢, of earthen-

ware, rigidly connected to the switch-block, | J OHN DOYLE.
a resisting material in zigzag grooves in the | Witnesses:
surface of the cylinder, and wires from the | GEO. T. PINCKNEY,

5o pins of the switeh to progressive pomts in the ~ HAROLD SERRELL.
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