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'UNITED STATES

PATENT OFFICE.

CHARLES WILLMS, OF BALTIMORE, MARYLAND.

RH EOSTAT.

SPECIFICATION forming part of Letters Patent No. 467,338, dated January 19, 1892.
| | Apphcatwn ﬂledSePtember 30, 1891 Serial No. 407,674, (No model.)

To all whom it may concern.:

Be itknown thatl, CHARLES WILLMS, 4 citi-
zen of the United States residing at Balti-
more, Maryland, have invented eeltd,m new
and useful Improvements in Rheostats, fully

deseribed and replesented in the follomnn*
specification and theacco mpanying drawings,

forming a part of the same.

In 1heostats or current-regulators employ-
ing a contact-plate fmmmﬂ' or electrically
conneeted with one ter mma,l and a movable

‘contact-piece connected with the other ter-

minal and engaging one of a series of con-
ductors separated from thefirst contact-plate
by resistance material the path of the cur-
rent through the insulating material tapers
from a w1dth equal to the 1enﬂ‘th of the con-
tact-plate to the small conductor with which
the movable contact-piece makes contact.
The result is that the path of the current is

the full width of the resistance material only

at the contact-plate. A large part of the re-

sistance material between the contact-piece
and conductor is not utilized in any single

position of the movable contact-piece, and 1t
is difficult and in some cases impossible to

accurately graduate the variation in resist-

ance mtwduced by the change in DOSltIOIl of
the movable contact-arm. I prowde an im-
proved construction in which the resistance
material is divided into sections by collecting
sectors, so- that the full width of the remsb-

- ance material forms the path between the

35

contact-plate and movable contact-piece, the
current being transmitted through the re-

sistance material from the contact-plate to

the collectors and thence through the CON-

~ductors to the contact-piece.
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For a full understanding of my invention
a detalled description of 1heostats embodying
my invention in some of its preferred forms
will now be given, and the improvements

forming the mventlon ﬂpeclﬁeally pointed
out in the claims. |

In the accompanying drawings, forming a
- part of this specification, Figure 1 is a
view of a convenient form of rheostat em-
- bodying my invention.
‘plan of the same.

plan

Fig. 2 is a reversed
Fig. 3 is a section on the
line 3 of Kig. 1.

Fig. 4 18 an enlarged: de-
tall section-on the line 4 of Fig. 1. Tig. 5

ey

| is a side view of a modified form of rheostat.

Fig. 6 1s a bottom view of the same. Fig. 7

18 an enlarged detail section showing one of

the conductors and collectors. Fig. 8 is a
plan view of a rheostat adapted for use with a
large quantity of current, and Fig. 91is a sec-
tion on the line 9 of Tg. E) |
Referring now to I‘iﬂ's 1to4, Ais a block
of msulatmﬂ' material, pmferably of rubber;

formmﬂ' the terminals.

spectively, with metallic conductmo‘-plates,
d, secured to the underside of the block. The

| plaJte cforms the contact-plate from which the

current passes through the insulating mate-
rial, and the plate d connects by means of a

stud e, extending through the block, with a
contact-arm f,movingin The arcof acircle over
the top of the block and actuated by meansof
an insulating thumb-piece ¢, connected to the
stud e and arm f by a cross-pin, as shown, or
in any other suitable manner.
arm f at its outer end moves over and makes

contact with a series of conducting-pins 2, -

preferably level with the top of the block and

extending through the same and projecting.

from the undel suile of the block, being pref-
erably of considerable size on top of the block
to form extended contact-surfaces and of
small size below to give as great a distance as
possible between the pins to be traversed by
the current through the resistance material.
The contact-plate ¢ and the underside of the
block about the conducting-pins and between
them and the center of the block are covered
to the desired thickness with resistance ma-
terial. 1 prefer to use as the resistance ma-
terial a mixture of plumbago, glue, and suit-
able insulating material; but any other suit-
able compound or material of high specific
resistance may be used. As shown, the re-
sistance material formsonlya thin 1.:1} er upon

| the under side of the bloek as the rheostat
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a b, the. bmdmg posts mounted therein and

The binding-posts ¢ -
b pass tthllﬂ‘h the block A and couneet re-

The eontact- |
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now being deseribed is desmned to be used .
with a small current; but it will be under-
stood that the thickness of the resistance ma-
terial may be varied as desired. The layer

of resistance material is preferably formed
as shown, so that the width of the material
decreases from the contact-plate ¢ about the
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block, the width of the path for the current |

decreasing regularly, this narrowing of the
path having the same effect as varying the
resistance material toincrease the resistance.

The construction thus far described is old
and 1s subject to the objections above pointed
out.

Referring now to the parts embodying my
invention, a series of pins m are secured on
the under side of the - block A at the inner
line of the resistance material ¢+ and corre-
sponding to the conduecting-pins /2 on the outer
line of the same. Wires n extend between
the pins i m, being secured to the pins and
drawn tightly in anysuitable manner. These
wires are embedded in the resistance material
and form collecting-sectors by which the cur-
rent 18 collected from the resistance material
and transmitted to the conducting-pins A, thus
dividing the resistance material into sections,
the full width of the section forming the path
of the current. As will be seen from Fig. 4,
the wires or collecting-sectors are substan-
tially equal in diameter to the thickness of
the resistance material, so as to make contact

- with approximately the full cross-section of
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the resistance material.

The operation of the device is the same as
that of rheostats of this ¢lass now in use and
will be understood without further descrip-
tion. By my invention the full width of the
resistance material at every point is utilized,
and the graduation of the current depends
simply upon the width of the material,which
it will be seen does not vary with the position
of the contact-arm f, except asitis intention-
ally varied by decreasing thewidth of the re-
sistance material in making the rheostat.

It isevident myinvention may be embodied
in rheostats of other forms than that above
described, and that the principle of my in-
vention is applicable generally in rheostats.

In Figs. 5 to 7 I haveshown a modified con-
struction. In the rheostat shown in these
figures the general construction and arrange-
ment are the same except in respect to the re-
sistance material and its support, and the
same references wiil be used forsimilar parts
so far as they correspond in the two construc-
tions. In the modified construction the re-
sistance material 1s not placed upon the un-

~der surface of the block; but theconducting-
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pins /i are split upon the under side of the
block, and the edge of a sheet of mica or
other suitable insulating material is thus se-
cured in the pins. This sheet of insulating
material extends downward from the under
side of the block and is so shaped as to di-
minish in width from the contact-plate about
the block. The insulating material 2 is spread
upon the opposite sides of the mica, which
thus forms a support for the resistance mate-
rial, the width of the resistance material and
path of the current therefore diminishing, as
in the construetion shown in FKigs. 1 to 4.
The collecting-sectors by which 1311@ resist-
ance 111::11:@1‘1&1 is divided into sections con-

467,338

sist of wires p, which pass from one side of
the conduecting-pins /» over the edge of the
sheet of mica o, and beling secured to the
other fork of the same split on the opposite
side of the mica. These wires are embedded
in the resistance material, as in the construc-
tion shown in Figs. 1 to 4,and it is evident
that the cons’[ructlon with the resistance ma-
terial upon the miea and diminished in width
from the contact-plate ¢ and with collecting-
sectors p operates in substantially the same
manner as that construction. As above
stated, the thickness of the resistance mate-
rial will vary with the quantity of current to
be used, and it is evident, also, that the in-
creased resistance Ly which the current 1s
regulated may be produced either by dimin-
ishing the conducting path of the current
through the resistance material, as in the con-
structions previously described, or in any
other suitable manner,as by varying the coms-
position of the resistance material at differ-
ent parts of the path, by varying the thickness
of resistance material between diiferent con-
ductors,orotherwiseby any of the well-known
methods.

In IFigs. 8 and 91 haveshown a falﬂlple COl-
struction of rheostat for large currents, in
which thick bodies of 1'esistmwe material are
nsed, and the collectors consist of conduect-
ing-plates the width of which is equal to the
thickness of the resistance material. Inthis
construction B isa box, upon the top of which
are mounted the binding-posts a b, the con-
tact-arm f and thumb-piece g. Within the
box the binding-post « connects with a con-
tact - plate ¢, and a series of conducting-
plates 7 are mounted at suitable dlthLl’l(,e"a
from each other and provided with conduct-
ing-pins s, which extend through the top of

the box, and with which the contact-arm I

makes contact. The conducting - plates »
form collecting-sectors, as the wires in the
constructions previously deseribed, and the
spaces between the plates in the box are
filled with bodies of resistance material ¢,
through which the current passes from plfttb
to plate and from the contact-plate to the
conducting-pin s, with which the contact-arm
f1is then in contact. Theresistanceisgradu-
ated 1n this construction by making the re-
sistance-bodies ¢ of different material, the re-
sistance 1ncreasing from the contact-plate .
The resistance may be graduated, however,
in any other suitable manner, or, of course,
may be uniform.

It will be understood that in a construction
similar to that shown in Figs. 8 and 9 a col-
lecting-sector of small lateral area may be
used with a thick body of resistance mate-
rial; but in such case the excess of resist-
ance material is practically useless, and ap-
proximately the same amount of current
wonuld be conveyed by a less thickness of re-
sistance material. 1t will be understood,

therefore, that such a construction is within
my invention, as all the functions of the col-
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- lecting-sectors are subserved by a collector | series of collecting-sectors dividing the resist-
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which makes contact with substantially the
full cross-area of the resistance material re-
quired on the plane of the collector for the
quantity of current designed to be used.
While 1 have shown and described only

the preferred forms of construction in which
my invention may be embodied, it is evident

that many other forms of rheostats may be
devised employing the prineciple of my inven-

tlon; and my invention is not to be limited to

any of the special constructions shown.

What I claim is— - -

1. A rheostat having a body of resistance
material forming a path for the current and
divided into sections by a series of collecting-
sectors, each of substantially the same area
as the cross-section of the resistance material

required at the plane of the sector, substan-

tially as deseribed.

2. A rheostat having a body of resistance
material forming a path for the current in-

which the resistance varies from one point to
another and divided into sections by a series

of collecting-sectors, each of substantially the

same area as the cross-section of the resist-
ance material required at the plane of the
sector, substanftially as described. | .

5. A rheostat having a body of resistance
material forming a path for the current of
gradually-decreasing width and divided into
sections by a series of collecting-sectors, each
extending the width of the resistance mate-

rial at the plane of the sector, substantially

as described. .

4. In a rheostat, the combination, with a
contact-plate with which one conductor of the-

circuit connects, of a series of conductors, a
movable contact-piece with which the other
conductor of the circuit connects and which

18 adapted to form contact with any one of
the series of conductors, a body of resistance
‘material forming a path for the current pe-
tween the contact-plate and successive con-

ductors, and a series of collecting-sectors in
which the resistance varies from one pointto
another and connected with the conduectors

and each of substantially the same area as
the cross-section of the resistance material re-

quired at the plane of the sector, substan-

tially as described.
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- 9. In a rheostat, the combination, with a
contact-plate with which one conductor of the
circult connects, of a series of conductors, a
movable contact-piece with which the other

conductor of the circuit connects and which

is adapted to form contact with any one of
the series of conductors, a body of resistance
material forming a path of gradually-decreas-
ing width for the current between the con-

tact-plate and successive conductors, and a |

ance materialinto sections and connected with
the conduectors and each of substantially the
same area as the cross-section of the resist-
ance material required at the plane of the

sector, substantially as described.

6. In a rheostat, the combination, with a
non-conducting surface coated with a resist-
ance material, of a series of conductors be-

o
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tween which the resistance material forms a

path for the current, a movable contact-piece
adapted to complete the cireunit.by forming
contact with any one of the series of con-
ductors, and a series of collecting-sectors em-
bedded in the resistance material and con-
nected with the conductors and each extend-
ing the width of the path of resistance mate-
rial at the plane of the sector, substantially
as described. _ -
7. The combination, with the insulating-
block A, of contact-plate ¢ on one side of the
block, with which one conductor of the circuit
connects, contact-piece f on the other side of
the bloek, mounted to move in the arc of a
circle, and with which the other conductor of
the eircuit conneets, a series of conducting-
pins h, extending through the block and ar-
ranged on the cirele traversed by the contact-

arm f and forming contact therewith, resist-

75

30

00

ance material on the same side of the block

as contact-plece ¢ and forming a path for the
carrent, and collecting-sectors embedded in
the resistance material and connected with
the conductors and each extending the width

| of the path of resistance material at the plane -

of the sector, substantially as described.
. 8. The combination, with the insulating-
biock A, of contact-plate ¢ on one sideof the

block, with which one conductor of the cir-

cuit connects, contact-piece f on the other
side of the block, mounted to move in the are
of acirele, and with which the other conductor
of the circuit connects, a series of condueting-

pins i, extending through the block and ar-
‘ranged on the circle traversed by the contact-

arm f and forming contact therewith, resist-
ance material on the same side of the block

as contact-piece ¢ and forming a path for the

current of gradually-decreasing width, pins
m, eorrespording to conducting-pins & and on
the opposite side of the path of resistance
material, and wires n, connecting pins 2 and
m and embedded in the resistance material,
substantially as deseribed. N

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses. -

CHARLES WILLMS.

Witnesses:
. I"I.: Gf ENSOR,
WM. . JONES.

95

100

105

ITO

115




	Drawings
	Front Page
	Specification
	Claims

