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1
VARIABLE RESISTOR

BACKGROUND OF THE INVENTION

The present invention relates to a variable resistor
especially adapted for use in a stereophonic reproduc-
tion system.

In a stereophonic reproduction system, in order to
attain the balance between the volumes of the different
channels, a variable resistor is generally provided of the
type in which, when an operating lever or the like is op-
erated, the resistance between one terminal of the re-
sistor and a wiper arm is increased while the resistance
between the other terminal of the resistor and the wiper
arm is reduced. The audio signal circuits of two differ-
ent channels are connected between the wiper arm and
the ends of the resistor so that as the wiper arm is
moved, the resistance to one channel is increased
whereas the resistance to the other channel is reduced,
thereby attaining the balance of the volumes of the two
channels. Since the terminal of one channel is electri-
cally connected through the resistor to the terminal of
the other channel, crosstalk between the channels is
produced due to the contact resistance between the
wiper arm and the resistor.

SUMMARY OF THE INVENTION

One of the objects of the present invention is there-
fore to provide a variable resistor for a stereophonic re-
production system which may prevent crosstalk.

Briefly stated, a variable resistor in accordance with
the present invention comprises a plurality of resistor
structures electrically insulated from each other and at
least one wiper arm bridging between at least two of a
plurality of resistor structures. The terminals of the re-
sistor structures are electrically insulated from each
other, and the electrical connection between the termi-
nals is established only through the wiper arm and the
resistor structures. When the wiper arm is moved, the
resistance between one terminal and the wiper arm is
increased while the resistance between the other termi-
nal and the wiper arm is decreased.

The above and other objects, features and advan-
tages of the present invention will become more appar-
ent from the following description of the preferred em-
bodiments thereof taken in conjunction with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE ACCOMPANYING
DRAWING

FIG. 1 is a circuit diagram of a prior art variable resis-
tor,

FIG. 2 is a top view of a first embodiment of the pres-
ent invention;

FIG. 3 is a top view of a second embodiment of the
present invention;

FIGS. 4 and 5 are circuit diagrams of the variable re-
sistors shown in FIGS. 2 and 3, respectively;

FIG. 6 is a top view of a variation of the variable re-
sistor shown in FIG. 3; and

FIG. 7 is a top view of a variation of the variable re-

sistor shown in FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Prior Art

Referring to FIG. 1 illustrating a circuit diagram of a
prior art variable resistor, a first channel is connected
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to a terminal 1 and a ground terminal 2 whereas a sec-
ond channel is connected to a terminal 3 and another
ground terminal 2a. When the audio signal voltage V,
of the first channel is applied across the terminals 1 and
2, a voltage V, is produced across the terminals 3 and
2a on the side of the second channel because there is
a contact resistance between a wiper arm 4 and a resis-
tor 5. As a result, the current I flowing from the first
channel is divided into a current i, flowing into the
wiper arm 4 and a current J; flowing into the second
channel. In other words, the audio signals from the first
channel adversely affect the second channel, and the
same is true for the audio signals from the second chan-
nel. The above phenomenon is one of the major causes
of crosstalk produced in a high-quality stereophonic
system. In case of a variable resistor 24 mm in outer di-
ameter the level of crosstalk is of the order of 30 dB to
40 dB.

The Invention
First Embodiment, FIGS. 2 and 4

Referring to FIG. 2 illustrating a first embodiment of
the present invention, 6 and 6a denote film resistors of
carbon formed upon a base 12 made of an insulating
material; 7 and 7a denote, silver terminals at first ends
of the film resistors 6 and 6a, respectively forming re-
sistor structures therewith; 8 and 84 denote, contacts of
a wiper arm 9 in contact with the film resistors 6 and
6a or the silver terminals 7 and 7a, respectively; 10 and
10a denote, terminals of the variable resistor for exter-
nal connection; and 11 denote, an insulator interposed
between the pair of silver terminals 7 and 7a, so that
pair of resistor structures consisting of the thin-film re-
sistors 6 and 6a and the silver terminals 7 and 7a are
electrically insulated from each other. The insulator 11
between the pair of silver terminals 7 and 7a is a part
of the horse-shoe shaped base 12 upon which are
formed the thin-film resistors 6 and 6a, the silver termi-
nals 7 and 7a.

Second Embodiment, FIGS 3 and §

A second embodiment shown in FIG. 3 is substan-
tially similar in construction to the first embodiment
shown in FIG. 2 except that a rectangular base 13 made
of an insulating material is used and the wiper arm 9 is
rectilinearly slidable.

Referring to FIGS. 4 and 5 illustrating the circuit dia-
grams of the first and second respectively the wiper
arm 9 is electrically connected to a ground terminal 14.

Variation of Second Embodiment, FIG. 6

A variation of the second embodiment is shown in
FIG. 6. The embodiment shown in FIG. 7 is substan-
tially similar to the first embodiment except that two
pairs of the resistor structures are formed upon the
horse-shoe shaped base 12. The variable resistor of the
type shown in FIG. 7 is adapted for use in a four-
channel stereophonic system. That is, the first and sec-
ond channels are connected to the left terminals 10 and
10a and to the wiper arm 9 whereas the third and
fourth channels are connected, to the right terminals
10 and 10g and the wiper arm 9.

In the variable resistors of the present invention with
the construction described above, a pair of resistor
structures are electrically insulated from each other by
the insulator 11, and the electrical connection between
the pair of terminals 10 and 10z is possible only
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through the wiper arm 9. Therefore, the voltage due to
the resistance between the contact 8 or 8a of the wiper
arm 9 and the film resistor 6 or 6a will not affect the
adjustable resistance of the other resistor structure so
that leakage current between the resistors may be pre-
vented. As a result crosstalk may be effectively pre-
vented and the performance of a stereophonic system
incorporating the variable resistors of the present in-
vention may be remarkably improved.

What is claimed is:

1. A variable resistor comprising

a. a substantially planar base made of an insulating
material,

b. a pair of elongated film resistance elements formed
on the substantially planar base, said elongated film
resistance elements having equal resistances and
having the same resistance-to-length characteris-
tics and equal temperature coefficients of resis-
tance,

c. a wiper arm electrically and mechanically bridging
sais pair of film resistance elements and movably
arranged to slide from one end of the pair of ele-
ments to the other while maintaining electrical
contact therewith,

d. a first terminal on said planar base and electrically
connected to one end of said pair of film resistance
elements,

e. a second terminal on said planar base electrically
connected to the other of said pair of film resis-
tance elements on an end of the pair of resistance
elements opposite the end to which the first termi-
nal is connected,
whereby movement of said wiper arm from one end
of the pair of resistance elements to the other in-

]

15

20

25

30

35

40

50

55

60

65

4

creases the electrical resistance between the wiper
arm and one of the terminals and decreases the re-
sistance between the wiper arm and the other ter-
minal, said increase in electrical resistance being
substantially equal to said decrease, and

g. said terminals being electrically connected solely

through said film resistance elements and said
wiper arm.

2. A variable resistor as defined in claim 1 wherein
each of said resistance elements has an arcuate form,
the resistance elements being symmetrically arranged
on an imaginary circle coplanar with that base, and fur-
ther comprising means for rotatively mounting said
wiper arm about an axis that is coaxial with the center
of said imaginary circle.

3. A variable resistor as defined in claim 1, wherein
said resistance elements are linear and mutually paral-
lel and wherein said wiper arm is confined to longitudi-
nal motion in a direction parallel to the pair of resis-
tance elements.

4. A variable resistor as defined in claim 1 wherein
each of said resistance elements has an arcuate form,
the resistance elements being arranged on adjacent
arcs of two imaginary concentric circles coplanar with
the base and having radii of different sizes, and further
comprising means for rotatively mounting said wiper
arm about an axis that is coaxial with the center of said
imaginary circles, a second pair of arcuate resistor
structures deposited on the base on two further adja-
cent arcs of said two imaginary circles, and further
comprising a second wiper arm bridging said second
pair of resistance elements and coaxially rotatable with

said first wiper arm.
* * * * *



