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To bl whony 16 el CORCEFIL: |
‘Re it known that I, JosgpE . VETTER, &
sitizon of the United States, and a resident
of Astoria, State of 'New York, have invent-
od certain new and nseful Improvements in
Rheostats, of which the following is a specl-
feation, accompanied by drawings. -

1y invention relates to rheostals and to 8

resistanes thereof; and its cbjects are io im-
prove npon the construetion of rhegsiats in
poneral; although my apparaius igintsaded

nore egpeeially for controlling civetrits of iow
smperage, such as used In

The apparatus may, however, be nasd in any
connection to which it may be adapteda.
 Other objects of my invention are Lo en o ble
very small variations in eurrent to bs ob-

tained with great accurady and securs offi~

cieneyand durability with simplicity of paris.
Further objects of my invention will here-
inaftsr appear; and to these onds my inven-
tion consists of apparatus for carrying oug
iheabove objscis embodying the features of
sonstruction, cembination of eisments, and
arrangement of parts, substantisily as here-
inafter fully described in this specification
and shown in the accompanying drawings, in
which— e
Figure 1

i
L

| is & vertizal transverse sectional
4o _ _
anG Fig. 218 a porapective view of one of the
olectrodes, S -
" Raoferring to the drawings, A represents a
Lage of sgitable insulating material upon
3% which the apparatus is arranged. The prin-
siple upon which the rnsostat
+ha conduetivity and resistance of whieh arve
varied by & varying pressure thereon. Y hile
:hig compressible and expansible conduetor
may be formed in various ways, in this in-
stapce T have shown it consisting of & mass
of olastic and reiatively inelastic particles
which may be compressed O squeazed 1nto
- dense aws gompach form, thereby decreasing
the resist :itve of the mass within certain lim-
| itvS:, as d@%ﬁi‘!?u_;ﬂ'- - |
. According fo the construction shown one
slectrode B ig secured to the base A ip.any
‘g suitable manner, as by Wweans oL
<hile another electrode D is adapted to be
moved to and from the electrode b, and the

4D

medical work.

view of a rheostat embodying my inveniion,

sperates is that’
of n compressible and expansible conduetor; |

the screw C, |

l mass of conducting material is arranged De-
rween the two electrodes and preferably con-
fined laterally, as by means of the receptacle
E. which, asshown, igof insulating material—
| ag, for instance, hard rubber. |
' The mass of material forming
consists of any suitable granulated or pow-
dered olastic material, such as soft rubber, as

shown, the larger’ particles G represeting

particles of such slastic material, while the
finer particles H are of material which is rela-
tively inelastic
%, such as granulated or powderea earbon
or any obher suitable conduetor or semicon-
ductor. Theparticlesof material G and Hare
in this instance mixed together dry, although
T am not to be understoed as limiting mysell
to & dry mixture nor to 4 mechanical mix-
tureonly. | | | o

Auy suitable proportion may be obtained
between the elasiic and relatively inelastic
granulated material, 1 only
that they be mixed in such Hroportions that
the greatest

E

compared with the particies

baing necessary

conductivity is-obtained under .

55

the registance

o
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pressure, i being desirable that the mini- -

tnum amount of the elastic material, such as
rubber, be used to impart to the mass sufli-
cient elasticity to obtain very small varia-
rions in conduetivity under pressure.

As the upper -electrode D is pressed dowh.'

ipon the mass of particles between the elec-
| trodes it will be seen thal the particles of
conducting material will be pressed closer to-
‘gether into more intimate contact w
other, thus lessening the gir-gaps- between

of the mass. The particles G of elastic ma-
torial are also squeezed together, and if not

“of eompressible’ material themselves their

the conformation will be changed
without substantial dimin ntion in s8ize, SO
| that as the pressure on the mass1s gradually
released the elastic particles & will tend to
spring back into. their original form, thus
disturbing the finer particles If and tending
to expand the mass and force the electrode
| Daway from the electrode B, Tu other words,
“the elastic particlés G tend to restore the ma-
verial after compression to-its loosened form
znd a the same time force the
irofie D away from the electrode B. ‘When
| the inaterial is boing compressed, the parti-

shape and
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with each -

the particles and increasing the conductivity
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“mony of the elecirode D
‘trode B when the pressure on the said last-

=

cles of rubber permit thecom pression totake
placs gradually only, s that the particles of
earbon or other granulated material make
gradual contaci one with another and are not
immediately compressed to final densiiy.

1his gradual compression of the ecarbon par-.
ticles makes possible very smnall varistions -.

in the conductivity of the material aad thas
permits small variations in the current to ba
obtained. . | -

It will be seen that the upper and lower
electrodes of the apparatus are dished or hol-

lowed on the inside ang each provided with |
:E.ﬂwmdiy-prc}jactmg portions I, adapted to be .

prought inte contact when desired and coim-
piets the meuallic circuit from one slectrode
o the other. It has been found that it ig
not necessary that the inwardly
points I of the electrodes be brought into ac-
tnal contact to get the maximum currant,

By forming the electrodes as shown, dished

or bolluwed, it will be seen that the particies

‘are not only compressed in a vertical diree-
tion, but at angles to the vertical in diree-

tions normal to the curvaturesf the stirfaces

of the elestrodes, so that the particles are
together 1rto ecompact and dense

squeezed
form, | |

Apy suitable means may be
pressing the eloctrode D toward the eiseirodo
B, as shown in this instance a serew J being
supported in the frame X and adanted to be
serewed down upon the electrode D by means

of a milled hand-whee) L, preferably of insu-

lating material, as. shown. in this instance
8 8pring O is shown for insaring the move-
away from the alec-

named electrode isgradually decreased.  The

spring O, asshown in this 1nstance, surrounds
. 186 receptacio E and bears against tho base

or plate A and against a flange P on the sloc-

trocle i2, 50 that when the said electrode is
pressed doewnward the spring O is com preassed,

tending to raise the electrode when ths Dres-

sure 18 gradually removed. |
Any suitable slectrode connections may be

mads which will inelude the granular resist-

50

aflcé as a part of the ecircunit, as shown one
binding-serew  being connscted, by meang

- of awire B, with the frame i, whils another

binding-serew § is connected, by'ifieans of g |

- projecting

provided for .

T40,78%

| wire T, with the central screw {, which holds

the eleetrode B upen the base-plate A, circuis

F

thus being completed with the apparatus from

cne eleetreds 1o the other. |
Obviously seme features of my invention
may Le used without others, and Iy inven-
tlon may be embodied in widely - varyving
forms, and .
Yherefore, wishout limiting m yself to the
consiraction shown and described nor ST

-merating egunivalents, I claim; and desire io

obtain by Letters Patent, the following:
1. A rhecstat comprising two electrodes, o
mass of elastic granular particles aud rsja-
tlvely inelastic granular
iromx expanding laterally between said slec-
srodes and forming a conductor, and means

for varying the pressure upon said mass of

particles to vary its resistancs, substantially
as sef forth, o | |

2. Ansleciric resistance consisting of 8 mass
of elasticgranular particlesand relativelyin-
elastic granular particles,substantially asset
forth. | . |

3. Anelectricresistance consgisting of 2 mass
of elastic non-cenducting granular particles
and relatively inelassic conducting granular
pariicles, substantially as set forth.

4. A rbeostat comprising a base, iwo elec-
brodes one of which is connected to the Base,

i & 8pring tending to force the other olacirode

away irom the base, adjustable means for re-
sisting the action of said spring and a mass
of granularcompressibleand expansible con-
ducting material confined iaterally between
3ald electrodes, substantially as set forth. :
9. Arheostateomprisinean inelustic 198 D-
tacle, cup-shaped electrodss in the same nay-
ing centrally-arranged and inwardl y-projech-
ing portions adapted to be moved into Con -
tact with each other, a compressible and ox-

pansible granulated or powdered conduector

between said slectrodes, and means for vary-

1ng the pressure upon the said ¢onductor 1o

vary it resistancs.

in testimnony whersof T have signed my

name 10 this specifigation in the nresence of
two subseribing witnesses. L
SOSEPH C. VETTER.
Witnesses: ' B
H. G. OGpEN, Jr.,
- H. VAN ZANDT.
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