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(57) ABSTRACT 
A control device is provided which is capable of 
simultaneously controlling the rotary shafts of a plu 
rality of variable resistors by one control shaft. The 
device is, for example, used in a stereophonic electric 
gramophone in which a plurality of volume controls 
must be simultaneously adjusted. A plurality of varia 
ble resistors are mounted coaxially on a pair of op 
posed walls of an outer frame which in turn is fixed in 
a casing, and an inner frame is rotatably carried in the 
outer frame by the rotary shafts of the variable re 
sistors mounted on the outer frame. Another plurality 
of variable resistors are mounted on a pair of opposing 
walls of the inner frame at right angles to the walls of 
the outer frame mounting the one plurality of variable 
resistors, in such a manner that the axes of thc other 
plurality of variable resistors are at right angles to 
those of the one plurality of variable resistors. One 
control shaft extending through the top of the casing is 
fixed to the rotary shafts of these variable resistors, 
whereby the variable resistors mounted on the outer 
and inner frame may be simultaneously or selectively 
adjusted by inclining the control shaft. 

4 Claims, 6 Drawing Figures 
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3,711,811 1 
DEVICE FOR SIMULTANEOUSLY CONTROLLENG 

ROTARY SHAFTS OF A PLURALTY OF 
VARABLE RESISTORS 

BACKGROUND OF THE INVENTION 

The present invention relates to generally a ganged 
variable resistor, and more particularly to a device for 
simultaneously controlling with only one control shaft 
the rotary shafts of a plurality of variable resistors. 
For example, in a stereophonic electric gramophone, 

a plurality of volume controls or variable resistors are 
in general disposed for respective channels, and are ad 
justed independently by individual knobs. Therefore, 
the harmonious volume control is a difficult and cum 
bersome operation. Furthermore, the number of com 
ponent parts is increased, whereby the circuit becomes 
complex and uneconomic. 
One of the objects of the present invention is there 

fore to provide a device for simultaneously controlling, 
with only one control shaft, the rotary shafts of a plu 
rality of variable resistors. 
Another object of the present invention is to provide 

a control device for simultaneously controlling a plu 
rality of variable resistors which is simple in operation. 
Another object of the present invention is to provide 

a device for simultaneously controlling a plurality of 
variable resistors which can be economically manufac 
tured at less cost than conventional devices of this type. 

SUMMARY OF THE INVENTION 

According to the present invention, a plurality of 
variable resistors are mounted on an outer frame and 
an inner frame disposed in the outer frame in such a 
manner that the axes of the rotary shafts of the variable 
resistors coaxially mounted on the outer frame may be 
at right angles to those of the rotary shafts of the varia 
ble resistors mounted on the inner frame. The inner 
frame is carried by the rotary shafts of the variable re 
sistors mounted on the outer frame. A control shaft is 
fixed to the rotary shafts of the variable resistors 
mounted on the inner frame so that the variable re 
sistors mounted on both the outer and inner frames 
may be simultaneously controlled by the control shaft. 
According to the present invention, one control shaft 
can simultaneously control a plurality of variable re 
sistors in a manner described above so that the ganged 
variable resistor in accordance with the present inven 
tion is best suited for use in, for example, a four-chan 
nel stereophonic electric gramophone for volume and 
balance controls. According to one aspect of the 
present invention, the variable resistors mounted on 
the outer frame can be adjusted independently of those 
mounted on the inner frame, and vice versa, so that the 
balance and volume controls can be positively effected 
in a very simple manner. 
The device in accordance with the present invention 

has a simple construction such that a plurality of varia 
ble resistors are mounted on both the outer and inner 
frames, the latter being carried by the rotary shafts of 
the variable resistors mounted on the outer frame, and 
the control shaft is fixed directly or indirectly to the ro 
tary shafts of the variable resistors mounted on the 
inner frame. Therefore, the device can be manufac 
tured which is compact in size and at less cost. 
The above and other objects, features and ad 

vantages of the present invention will become more ap 
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2 
parent from the following description of the preferred 
embodiment thereof taken in conjunction with the ac companying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a top view of one preferred embodiment of 
the present invention; 

FIG. 2 is a side view thereof; 
FIG. 3 is a sectional view taken along the line A-A' 

of FIG. 2; 
FIG. 4 is a sectional view taken along the line B-B' of 

FIG. 1; 
FIG. 5 is a sectional view taken along the line C-C' 

of FIG. 1; and 
FIG. 6 is a sectional view thereof used for explana 

tion of the mode of operation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The bottom of a box-shaped casing 1 is open, and an 
aperture 2 is formed in the top of the casing. A flexible 
dust-proof member 4 made of, for example, rubber is 
fixed to the undersurface of the top of casing 1 along 
the periphery of the aperture 2. The top is further pro 
vided with a plurality of holes 3 (four holes in the in 
stant embodiment at the corners) for mounting a 
ganged variable resistor on a chassis. 

Within the casing 1 is disposed a box-shaped outer 
frame 6 having four L-shaped projections 5a-5d which 
are joined to the casing 1 with setscrews 7. Two varia 
ble resistors 10 and 11 are mounted on the opposing 
faces 6a and 6b of the outer frame 6 with nuts 12 and 
13, respectively, in such a manner that their rotary 
shafts 8 and 9 extend inwardly into the outer frame 6 in 
line with each other. The leading ends of the rotary 
shafts 8 and 9 of the variable resistors 10 and 11 are 
securely fixed with washer-like rings 15 and 16 to the 
opposing walls 14a and 14b of an inner frame in the 
form of a box, respectively, which is disposed within 
the outer frame 6. Therefore, it is seen that the inner 
frame 14 is caused to rotate together with the rotary 
shafts 8 and 9 of the variable resistors 10 and 11. 

Similarly, rotary shafts 17 and 18 of variable resistors 
19 and 20 are extended inwardly through the opposing 
walls 14c and 14d of the inner frame 14, and are 
securely fixed thereto with nuts 21 and 22, respective 
ly. The rotary shafts 17 and 18 are coaxially aligned 
relative to each other, and the axes of these rotary 
shafts 17 and 18 are at right angles to those of the ro 
tary shafts 8 and 9 of the variable resistors 10 and 11. 

Therefore, it is seen that the rotary shafts 17 and 18 
are caused to rotate when the inner frame 14 is rotated. 
The rotation of the inner frame 14 is limited since leg 
members 25a and 25b of the inner frame 14 engage 
with projections 23a and 23b; and further engage with 
projections 24a and 24b extending from the walls 6a 
and 6b of the outer frame 6. 
The leading ends of the rotary shafts 17 and 18 of the 

variable resistors 19 and 20 are fitted into the holes 
formed in the opposing ends of a coupling member 26 
and are securely fixed thereto. As a result, the rotary 
shafts 17 and 18 are rotated in unison with the coupling 
member 26. A control shaft 27 is extended through a 
center hole of the coupling member 26, and is securely 
fixed thereto with a flange 28 integrally formed with 
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the control shaft 27 and a washer 29 fitted over the 
control shaft 27 at the bottom of the coupling member 
26. 
The control shaft 27 is fitted into a projection 31 ex 

tending inwardly of and formed integral with a semi 
spherical cover 30, whose upper portion is slightly ex 
tended outwardly through the aperture 2 of the casing 
1. The dust-proof member 4 is resiliently formed to 
make contact with the surface of the semispherical 
cover 30. 
Next the mode of operation of the ganged variable 

transistor with the construction above will be 
described. When the control shaft 27, which is posi 
tioned at the center as shown in FIG. 4, is displaced in 
the direction of the double-pointed arrow a, force is ex 
erted through the coupling member 26 to the rotary 
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15 

shafts 17 and 18 of the variable resistors 19 and 20, and 
then to the inner frame 4. Since the inner frame 14 is 
disposed for rotation about the axes of the rotary shafts 
8 and 9 of the variable resistors 10 and 11, it is rotated 
in unison with the shafts 8 and 9 as shown in FIG. 6, 
whereby the resistance values of the variable resistors 
10 and 11 are simultaneously varied. 

In this case, the force applied to the control shaft 27 25 
is applied to the rotary shafts 17 and 18 of the variable 
resistors 19 and 20 at right angles to their axes of rota 
tion so that the rotary shafts 17 and 18 are not rotated. 
As a result, the resistance values of the variable re 
sistors 19 and 20 remain unchanged, whereas only the 
resistance values of the variable resistors 10 and 11 are 
varied. 
As described above, the range of the displacement of 

the control shaft 27 is limited by the movement of legs 
25a and 25b of the inner frame 14 which engage with 
the projections 23a, 23b, 24a and 24b of the outer 
frame 6, whereby the variable resistors 10 and 11 are 
prevented from being damaged. 
Next when the control shaft 27 is displaced in the 

direction indicated by the double-pointed arrow b as 
shown in FIG. 5, the force is transmitted through the 
coupling member 26 to the rotary shafts 17 and 18 of 
the variable resistors 19 and 20 to rotate them, 
whereby the resistance values of the variable resistors 
19 and 20 are varied. In this case, the force is applied to 
the rotary shafts 8 and 9 of the variable resistors 10 and 
11 at right angles to their axes of rotation so that they 
are not rotated. As a result, the resistance values of the 
variable resistors 10 and 11 remain unchanged. The 
displacement of the control shaft 27 is also limited 
since the projection 31 of the semispherical cover 30 
engages with the upper ends of the walls 14a and 14b of 
the inner frame 14, whereby the variable resistors 19 
and 20 can be prevented from being damaged. It is seen 
that the range of the displacement of the control shaft 
27 is determined depending upon the upper positions 
of the walls 14a and 14b of the inner frame 14 and the 
diameter of the projection 31. 
When the control shaft 27 is displaced in the 

direction indicated by the arrow b from the position 
shown in FIG. 6 in which the rotary shafts 8 and 9 of 
the variable resistors 10 and 11 are shown as being 
rotated in unison with the inner frame 14, the direction 
b is at right angles to the axes of rotation of the rotary 
shafts 8 and 9 of the variable resistors 10 and 11. Ac 
cordingly the rotary shafts 17 and 18 of the variable re 
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4 
sistors 19 and 20 are rotated while the variable resistors 
8 and 9 remain in the positions shown in FIG. 6, 
whereby the resistance values of the variable resistors 
19 and 20 are varied. In this case, even when the rotary 
shafts 8 and 9 are at any position between the extremi 
ties of their angle of rotation, the control shaft 27 
which is displaced in the direction indicated by the 
arrow b will not cause the rotations of the rotary shafts 
8 and 9. As a result, the adjusted resistance values of 
the variable resistors 10 and 11 remain unchanged. 

After the desired resistance values of the variable re 
sistors 19 and 20 have been attained by shifting the 
control shaft 27 in the direction indicated by the arrow 
b, the control shaft 27 may be displaced in the direction 
indicated by the arrow a to rotate only the rotary shafts 
of the variable resistors 10 and 11 without causing the 
rotation of the rotary shafts 17 and 18 of the variable 
resistors 19 and 20. As a result, only the resistance 
values of the variable resistors 10 and 11 are varied, 
whereas those of the variable resistors 19 and 20 
remain unchanged. 
Even when the control shaft 27 is shifted in the 

direction indicated by the arrow a when the rotary 
shafts 17 and 18 are at the extremities of their angle of 
rotation at which the projection 31 engages with the 
upper ends of the walls 14a and 14b of the inner frame 
14, the rotary shafts 17 and 18 are not affected by the 
rotary forces from the control shaft 27 so that the re 
sistance values of the variable resistors 19 and 20 
remain unchanged. Thus, the resistance values of the 
two pairs of variable resistors 10 and 11; and 19 and 20 
can be varied independently by displacing the control 
shaft 27 in the direction indicated by the arrow a or b. 
When the control shaft 27 is displaced in a direction 

at 45 to the direction indicated by the arrow a, that is, 
also at 45 to the direction indicated by the arrow b, the 
force or motion of the control shaft 27 is resolved into 
the two directions a and b. As a result, the forces are 
applied to both pairs of the rotary shafts 8 and 9; and 
the rotary shafts 17 and 18 of the variable resistors 10 
and 11; and the resistors 19 and 20. Thus, their re 
sistance values are simultaneously adjusted. 
The semispherical cover 30 is rotated in unison with 

the displacement of the control shaft 27 in the 
directions indicated by the arrow a or b or in any other 
direction, but the diameter of the semispherical cover 
30 is so selected that its peripheral edge will not be ex 
posed out of the aperture 2 in the top of the casing 1. 
Therefore, the ganged variable resistor in accordance 
with the present invention has a pleasing external ap 
pearance. Furthermore, the dust-proof member 4 is 
disposed so that dust or the like can be positively 
prevented from into the inside of the casing 1. 

In the instant embodiment, the two pairs of variable 
resistors have been described as being mounted upon 
the outer and inner frames in opposed relation, respec 
tively, but it is understood that duplex or triplex varia 
ble resistors may be also mounted in a similar manner 
as described above. For example, a duplex variable re 
sistor is mounted on one wall of the outer frame, 
whereas another duplex variable resistor is mounted on 
a wall of the inner frame at right angles to the wall of 
the outer frame upon which is mounted the one duplex 
variable resistor, in such a manner that their axes cross 
at right angles at the center of the coupling member. 
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Short shafts are fitted into the opposing walls of the 
outer and inner frames, respectively, so as to rotatably 
support the inner frame and the coupling member. 
The ganged variable resistor has been described as 

being used, for example, in a stereophonic electric 
gramophone, but it is understood that it may be used in 
any other device which requires a plurality of variable 
resistors which must be adjusted simultaneously. 
What is claimed is: - 

1. A device for simultaneously controlling the rotary 
shafts of a plurality of variable resistors comprising 

a.a.casing, 
b. an outer frame securely fixed to said casing in said 

casing, 
c. a first group of a plurality of variable resistors 

coaxially mounted upon a pair of opposing walls of 
said outer frame, the rotary shafts of said first 
group of a plurality of variable resistors being ex 
tended inwardly into said outer frame, 

d. an inner frame whose one pair of opposing walls 
are supported by said rotary shafts of said first 
group variable resistors for rotation in unison 
therewith in said outer frame, 

e. a second group of a plurality of variable resistors 
whose rotary shafts are coaxially supported by the 
other opposing walls of said inner frame and at 
right angles to said rotary shafts of said first group 
variable resistors, said rotary shafts of said second 
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group variable resistors being extended inwardly 
into said inner frame, and 

f. a control shaft which is extended through the top 
of said casing and whose lower end is connected to 
said rotary shafts of said second group variable re 
sistors, whereby said rotary shafts of said first 
group variable resistors and said rotary shafts of 
said second-group variable resistors are rotated 
when said control shaft is inclined. 

2. A device as set forth in claim 1 wherein 
the range of inclination of said control shaft is limited 
by the engagement of stop members extending 
from said inner frame with projections extended 
from said outer frame and by the engagement of 
said control shaft with said inner frame. 

3. A device as set forth in claim 1 wherein 
a cover member having a semispherical surface is 

fitted over said control shaft in such a manner that 
an aperture formed in said top of said casing may 
be closed by said cover member within the range 
of inclination of said control shaft. 

4. A device as set forth in claim 3 wherein 
a dust-proofring fixed to the undersurface of said top 

of said casing around said aperture is brought into 
resilient contact with the semispherical surface of 
said cover member. 


