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8 Claims.

This invention relates to an improvement in
adjustable resistances of the type wherein the
resistance element consists of a coating such as a

carbonaceous coating applied to a flex-backing .

5 strip having cooperable therewith a rotary con-
tact member for varying the value of the effec-
tive resistances.

In the pending application of Erwin R. Stoekle
for Adjustable resistances, filed July 7, 1933, Se-

10 rial No. 679,291, which has matured into Patent
No. 2,041,380 the resistor was made in the form
of a flexible strip having applied thereon a re-
sistive coating of a carbonaceous material. This
resistance coating, because of the requirements of

156 g tapering value of resistance most generally
called for in this type of resistance device, must
necessarily be applied in such a manner as to
have g variable specific resistarce along the

length of the strip. The obvious advantages of

20 coating a resistor in the form of a strip, as com-
pared. with the more commonly used flat annular
ring form, were pointed out in the above men-
tioned prior application.

At the time that the above mentioned prior

o5 application was filed, it was necessary to inter-
pose a contact member between the resistor and
the rotatable pressure arm, so as to avoid the
direct rubbing or sliding of the adjustable con-
tact upon the resistor. With the resistors con-

30 currently used at that time, such sliding or rub-

~ bing contact caused undue change of the re-
sistance value of the device. Sincethatf{ime,how-
ever, carbonaceous resistance films have been de-
veloped which will withstand a certain degree of
sliding or rubbing contact without undue change
in resistance. |

One of the obiects of the present invention is to
provide an adjustable resistance of the type hav-
ing a coated strip resistor mounted on the inner
wall of the housing of the device and directly co-
operable with a novel form of adjustable contact
which is so mounted and controlled as first, to
have linear contact in all adjustments with the
resistor, and second, to maintain such linear con-
tact for the full transverse width of the resistor
strip in any adjustment. These advantages are
realized by combining with the resistor strip a
special form of movable contact not only adjust-
able but also floatably mounted in all adjustments
and so biased as to have proper engagement with
the resistor strip.

With a construction of this character the ad-
justable contact has intimate engagement with
the resistor strip entirely across its width, al-
55 though the contact is made only along a restricted
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(CL 201—55) .
length of the strip so as to make possible engage-

ment between the movable contact and every ele-
ment of the length of the strip. Furfhermore, the
contact element is; to some extent, free to roll in
the direction of its motion along the resistor.

~Another object of the invention is to provide a
device of this character which is so advanta-
geously and highly organized as to be a very com-

pact construction and yet readily produced with -

economy and reliable and efficient when in use.
It has been customary to construct resistors for

this type of unit in the past by coating a resist-

ance material upon an insulating strip of paper,
fiber or Bakelite, As previously pointed out the
specific resistance of the film on such resistors
varies from rather low values to very high values
in resistors of this character to meet the require-
ments of volume controls and tone controls in
radio circuits. The results of this are that the
portions of the film having high specific resistance
are required to dissipate much more energy than
the portions having lower specific resistance. Us-
ing the materials for these strips which are now
commonly used, such as paper and Bakelite, it is
found that the electrical load-carrying capacity
of these resistors is very small. |

The present invention aims to overcome the
disadvantages of this type of resistor by virtue of
the provision of a novel resistor structure, one

that is capable of carrying relatively heavy cur-

rents without disintegration or break down. In
general, this advantage is realized by utilizing for
the backing or mounting strip of the resistor a
material of high thermal conductivity and conse-
quently high heat dissipating properties and so
intimately combining with such a mounting strip
the resistive material that while the resistive ma-
terial is electrically insulated from the strip it is
in intimate heat interchanging relation with re-
spect thereto.

Other objects and advantages reside in certain
novel features of the construction, arrangement
and combination of parts which will be herein-
after more fully described and particularly point-
ed out in the appended claims, reference heing
had to the accompanying drawings forming =
part of this specification and in which:

Higure 1 is a view partly in transverse diamet»i-
cal section and parfly in elevation showing an
adjustable resistance embodying the invention:

Mgure 2 is a view in top plan illustrating the
resistance shown in Figure 1, with the switch ané
cover plate removed;

Bigure 3 is a fragmentary view In transverse
section taken on line 3-—-3 of Figure 2;
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~aluminum, copper, or similar material.
‘1s selected which has a high thermal conductivity
and the ability to dissipate heat rapidly and yet

2

PFigure 4 is a group view in perspective illus-
trating the various elements of the adjustable Ié-
sistance prior to assembly;

Figure b is a view slmilar to Figure 1 but show-

ing a modified type of construction in which the
invention may be embodied; |

Figure 6 is a detail view in top plan illustrating
the resistor construction per se:

Figure 7 is a view thereof in transverse section.
taken on line-1—1 of Figure 6, the thickness of
the insulating layer being much exa.ggerated for
the sake of clarity in illustration: and

Figure 8 iIs a fragmentary view in section taken
on line 8—8 of Figure 7.

Referring to the drawings, and more particu-
larly to Figures 1 to 4, inclusive, it will be seen
that an adjustable resistance embodying the
present invention comprises an insulating hous-
ing designed generzlly at { and made up of a
peripheral body portion 2 and an integral end

wall or bottom 3. The end of the housing opposite

the wall 3 iIs open but in the assembly this is
preferably closed by a cover plate € on which s
switch designated generally at § is mounted and
secured. |

Within the housing { a resistor designated gen-
erally at R is provided. While many of the ad-

vantages of the invention may be realized with -

the resistor constructed in various ways well
known to those skilled in the art, preferably, the
resistor is constituted as illustrated to advantage
in Figures 6 to 8, As therein shown, the re-
sistor comprises a flexible strip {0 constituted of
Material

flexible and also susceptible to the application of
first an insulating and then a conducting layer.
In instances where the strip is constituted of
aluminum it is first treated by a process known
as anodizing and then coated with an insulating
japan as indicated in an exaggerated fashion
at 11, and finally coated on one surface or face

with a resistance film 12 which may be a carbo-

naceous material and a suitable binder. Where
the strip 10 is constituted of a copper it is sufii-
cient to japan it and thereafter coat one face
with a conducting coating or film. As previously

suggested, it is desirable to have different por-
‘tions of the conductive coating of different spe-

cific resistances and the present invention lends
itself admirably to this and yet produces g re-
sistor which has a capacity to carry relative heavy
electrical loads. This advantage is mainly
realized because of the ability of the metal strip
of the character mentioned to rapidly dissipate
the heat generated as a result of the passage of

- considerable current through the zone or portion
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of the conductive fiim having a high specific re-
sistance. In this connection it should be noted

- that while the conductive film is electrically in-

sulated from the metallic carrying strip it is in
intimate heat interchanging relation thereto sc

- that the heat generated in the film of high spe-
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cific resistance is transmitted rapidly by conduc-

tion to the adjacent portion of the metal strip
and then dissipated throughout the entire strip.-

Hence, the portions of the resistance of high
specific resistance as well as the other portions
do not have heat conditions set up therein which
are likely to break down the conductive coating,
Terminals 15 and 16 are provided for the ends
of the resistor R. These terminals have portions
located within the housing and provided with

vertical tabs 17T which bear directly against the

2,148,788 |
conductive film or coating of the resistor and

also have portions 16’ and 16’ which project ex-
teriorly of the housing through appropriate slots
17’.

The construction also lends itself to the use of
the so-called tap terminals which may be con-
nected up with the resistor at any desired point
intermediate its ends. In PFigures 2 and 4, two
such tap terminals are illustrated and are indi-
cated at 20 and 21. They are of identical con-
struction -and each has a segmental portion 22
resting flatly against the bottom of the housing
and provided with an integral tab 23 bearing im-
mediately against the conductive film or coating
of the resistor R. The projecting portions 24 of
these tap terminals extend through suitable slots
or openings 25’ provided therefor in the housing
| (see Figure 4).

The resistor R is held in proper place against
the inner wall of its housing and the terminals
are forced into firm, mechanical and electrical
connection therewith by means of an expansible
metal disc or washer 29, which exerts its securing
action through a flanged insulating disc 26. ‘The

disc 26 rests directly on the bottom of the housing

and its peripheral flange 27 bears against the
lower inner peripheral face of the resistor., The

10

20

peripheral edge of the expansible washer 25 en- .

gages this flange 27 and when the washer 25
is expanded firmly clamps the flange, the termi-
nal tabs and the lower portion of the resistor in
position in the housing. The body of the disc 25
is bulged or buckled upwardly in approximately
convex form when not compressed and hence
compression and consequent flattening thereof
expands the disc or washer radially.,

The disc 25 may be provided with transversely
extending slofs 2%* but usually it is desirable to
have one of the slots immediately adjacent the
terminal 97 extend for the full transverse width
of the'washer so that the washer is a split washer
and thus better adapted for radial expansion.

For the purpose of expanding the washer 25

and obtaining this securing action in respect of

the terminals and the resistor a bushing 30 is
provided and extends through central openings
provided in the washer 29, its cooperable insulat-

ing disc 26 and in the bottom 3 of the insulating
housing.

Encircling the unthreaded per1pheral portion 31
of the bushing 30 is the apertured body portion 36
of a bracket 35 and interposed between the body
of this bracket 35 and the central portion of the
expanding disc or washer 2% is a flanged insu-
lating washer 32, the latter serving to insulate
the expansible washer 25 from the bushing 30.
In the assembly, a nut 33 is threaded on the
lower portion of the bushing and bears against
the under part of the housing to cause the hex-
agonal head or flange of the bushing to firmly
clamp the parts 36, 32 and 25 in place. The
clamping action results in a compression of the
bulged or dished portion of the washer 25 and g
consequent expansion of its periphery. The ex-
panded periphery of the disc 25 acting through
the flange 27 of the disc 26 firmly clamps the ter-
mingls and the resistor in place.

At one point the bracket body 36 has a lug 31
struck up therefrom to engage one face of the
hexagonal flange of the bushing 35 to preclude
relative rotation of these parts. Integral with
the body of the bracket is a U-shaped extension
38, provided with alined apertures, one of which
Is threaded as at 39 to coact with an attaching
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screw 40’ utilized to hold the switch 5 and cover
4 in place. |

Rotatably mounted in the bushing 30 is an op-
erating shaft 40. To the inner end of this shaft
a switch operating arm 41{ is suitably secured.
The shaft is held against axial movement by the
cngagement of this arm with one end of the

- bushing and by the provision of a split ring 42

which snaps info an annular groove 43 in the
shaft 40 and bears against the other end of the
pushing. The end of the shaft to which the
arm 41 is attached may also have an operating
arm 44 fixed thereto and designed to coact with
the operating element of the associated switch §
in a manner well known in the art.

As shown to advantage in Figures 2 and 4, the
arm #1 is provided with a radial slot 45. This
slot 4% accommodates a contact carrier desig-
nated generally at 46. 'The carrier 48 is formed
up from sheet metal and has its main portion
provided with side ears 4T and a top ear 48 which

engage diametrically opposite peripheral portions

and the top, respectively, of a cylindrical con-
tact member designated at 30. Integral with the

-main portion of the carrier is an offset T-shaped

extension %1 which extends up through the slot

45 of the arm and has its laterally projecting

portions 52 riding on the arm 4! along the mar-
gins of the slot 45. Associated with the contact
carrier 46 and arm 41 is a stirrup-shaped spring
b3, the bowed portion of which engages the ex-
tension 51 of the carrier at the point where it
meiges with the main portion of the carrier and
beneath the arm 41. The ends of the spring 53
are offset and hooked as at 54 to engage in open-
ings 85 in the arm #41. In the assembly, the
spring is distorted or under compression so as
to bias the carrier 41 downwardly and outwardly,
thereby pressing the movable contact 50 down-
wardly and also outwardly against the resistor.
Due to the fact that the body of the movable
contact 50 is cylindrical it has substantially linear
contact with the resistor R. Further, its ends are
rounded and the lower end of the movable con-
tact 50 bears on the outwardly and downwardly
inclined surface 56 of the washer 25. In fact, this
surface 56 lies on a cone whose apeXx is somewhere
in the center line of the shaft 40, With this ar-
rangement the contact 90 is, within limits foat-
ably mounted in its carrier, and consequently it
may rock or move to adapt itself to any irregu-
larities transverse to the width of the resistor
strip.

The extent to which the arm 41 and its mov-
able contact -50 may be turned in either direction
is limited by the engagement of the arm with
the screw 40°.

The expansible metal washer 2% has, of course,
an immediate and direct engagement with the
movable contact 50 and it may be conveniently
utilized as the means for connecting this mov-
able contact up with the external circuit. For
this purpose it may have integral therewith a
terminal 5T which projects through the slot 58
in the housing to the exterior thereof.

In the modified form of construction shown in

- Pigure 4, the expansible washer 25 and its flanged

insulating washer 36 are omitted. In PFigure 5
the resistor R and its terminals are held in posi-
tion by means of a wedging ring 80, either con-
tinuous or in the form of a split spring annulus,
wnlch acts through an annular insulating strip
61 to press the resistor R firmly up against the
inner wall of the housing and the terminals firmly
against the resistor. The ring 60 is firmly driven

- Jacent its peripheral wall.

Into an annular groove 62 of correspondingly
wedge~-shaped cross section provided therefor in
the bottom wall of the housing immediately ad-
The ring 60 is itself
of conductive material and may be provided with
8 terminal 63. Its upper surface is of the same
form as the portion 56 of the washer 25 and
provides a track on which the lower rounded
edge of the movable contact 50 rides. In Figure
0 there is also & modified form of carrier for the
movable contact. As before, the movable con-
tact here designated at 63 has side ears 64 and a

‘top ear 65 engaging the periphery and top re-

spectively of the movable contact and accommo-
dated in the slot 45 of the arm 41. The attaching
portion 66 of this carrier may, however, rest
flatly against the underside of the operating arm
and be secured thereto in any appropriate way
inasmuch as the spring 53 is omitted and in lieu
thereof a helical spring 671 is employed, this
spring having one end bearing against and suit-
ably interconnected with the carrier and having
its other end pressing outwardly on the movable
contact 60, In this arrangement the top ear 65
is preferably resilient and exerts a downward
pressure on the movable contact,

In both embodiments of the invention, the ad-
vantage of a simplified movable contact is had
and the movable contact coacts in an advan-
tageous manner with the resistor. Furthermore,
In both constructions a resistor is employed which
is capable of carrying considerable current with-
out excessive heating and consequent hreak down.

While I have shown and described several con-
structions in which the invention may be em-
bodied, it is to be understood that these con-
struciions have been selected merely for the pur-
poses of illustration or_example and that various
changes in the size, shape and arrangement of
the parts may be made without departing from
the spirit of the invention or the scope of the
subjoined claims.

The invention claimed is:

1. An adjustable resistance comprising a hous-
ing having a base and a cylindrical peripheral
wall, a resistor disposed in the housing against
sald cylindrical peripheral wall, means for se-
curing the resistor in posifion in the housing, a

track of conductive material disposed on ssaid-
base just inwardly of said resistor and angled

downwardly toward the resistor, a terminal con-
nected to said track, terminals connected to the
resistor, and adjustable contact means compris-
ing a rotatable arm, a movable contact of rounded
cross section in rolling linear contact with the
resistor and having its lower end bearing upon
and riding on said track, and means carried by
sald arm and cooperable with the body and up-
per end of the contact for biasing it into linear
contact with said resistor for the full transverse
extent thereof and for causing its lower end to
press against the track.

2. An adjustable resistance comprising a hous-
ing, a resistor disposed in the housing, means for
securing the resistor in position in the housing,
adjustable contact means cooperable with the re-
sistor and comprising a rotatable arm, a mov-
able contact having a cylindrical body portion
provided with rounded ends, a carrier mounted
on sald arm and having resilient ears engaged
with opposed portions of the body of the movable
contact and with the top thereof, and a track
angled toward the resistor on which the lower
end of the movable contact rides whereby the
movable contact is biased into rolling linear en-

3_'.
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gagement with the resistor for the full transverse
extent thereof, | _

- 3. An adjustable resistance comprising a hous-
ing, a resistor including a flexible member po-
sitioned against a wall of the housing, terminals
disposed against said resistor, & resilient metsllic
disc of convex buckled form and radially ex-
pansible. and positioned in the housing, and
means for flattening the disc and expanding it

peripherally to cause it to press the terminals:

against the resistor and the resistor against the
housing. | | B

4, A variable electric resistance comprising &
housing having & cylindrical Interior wall, an
electrical resistance element disposed about said
weall of sald housing, terminsals engageable with
the surface of said resistance element, an ex-
pansible washer positioned within the housing
and formed to be convex toward the open side of
said housing and insulated from said resistor and

sald terminals but capable of being fiattened into
'8 plane parallel to the closed bottom of said hous-

ing whereby said expansible washer will expand
radially to exert pressure against said resistor and

{ts associated terminals and will hold said resistor

against the wall of said housing and said termi-
nals in intimate contact with sald resistor.

5. An electrical resistance adjustable as & rheo-
stat or potential divider comprising g housing
having an interior cylindrical weall, & resistor in
the form of & strip curved to conform to said wall
and held firmly thereagainst but electrically in-
sulated therefrom, terminals having portions
adapted to lie against said resistor and means for
firmly holding said resistor against said wall and
also for pressing said terminsals into firm electrical
contact with said resistor, an insulating arm fixed
to a rotatable shaft coaxial with said interior
cylindrical wall, a metal housing loosely retained
in a slot in said arm, a spring urging sald metal
housing radially outward from said shaft, a cylin-
drical contact element retained in said metal
housing and having its axis substantially parallel
to the axis of the operating shaft, said contact
having a portion of its cylindrical surface exposed
and pressed into substantially linear contact with
the inner surface of said resistor by means of said

- spring whereby contact can be made at any

50
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desired location on the resistor strip. .

6. An adjustable electrical resistance compris-
ing a housing ‘1aving an interior cylindrical wall,
a resistor in tr.e form of a strip curved to conform
to said wall, suitable terminals having portions
adapted to be pressed against said resistor, an
exteriorly flanged insulating washer with its
flanged edge adjacent to the surface of said re-

2,148,785 o
sistor and its assoclated terminals, an expansible

metal washer fitting within the flanged edges of
sald insulating washer and formed convexly to-

ward the open side of sald housing, a terminal in
electrical contact with sald washer and extending
through an opening in said housing, means for
drawing the convex central part of said metal
washer toward the bottom of said housing thus
causing saild washer to expand and to exert a

‘radial pressure on sald resistor strip and its asso-

clated terminals holding them firmly in contact
and firmly within the housing, a substantizlly

10

cylindrical contact element with rounded ends

carried by an iInsulating arm fastened to a rotat-

.able shaft, a spring carried by said arm and

adapted to urge the cylindrical surface of said
contact into electrical contact with said resistor
and simultagneously to urge a portion of said con-
tact into contact with sald expansible metal
washer whereby electrical contact may be estab-
lished from any desired location on said resistor to
said expansible metal washer.

i. An adjustable electrical resistance compris-
ing a housing having an interior cylindrical wall,
8 resistor in the form of a strip curved to conform
to sald wall, suitable terminals having portions
adapted to be pressed against said resistor, an
exterlorly flanged insulating washer with its
fianged edge adjacent to the surface of sald
resistor and its associated terminals, an expan-

- sible metal washer fitting within the flanged edges

of said housing, a terminal in electrical contact
with said washer and extending through an open-
ing in sald housing, means for drawing the con-
vex central part of said metal washer toward the
bottom of said housing thus causing said washer
to expand and to exert a radial pressure on said

. resistor strip and its associated terminals holding

them firmly in contact and firmly within the
housing, and an adjustable contact cooperable
with said resistor and in electrical connection with
said washer. |

8. An adjustable electrical resistance compris-
ing a housing, a resistor including a fiexible mem-
ber positioned against a wall of the housing, ter-
minals disposed against sald resistor, a flanged
Insulating washer having its flange adjacent the
surface of said resistor and its associated ter-
minals, an expansible metal washer fitting within
the flange of said insulating washer, and means
for expanding the expansible metal washer 1o
cause it to exert holding pressure against the
flange of said insulating washer which, in turn,

secures the terminals and resistor in position in
the housing. . |

ERWIN R. STOEKLE.
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