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57 ABSTRACT 
A bearing having a spherical bearing surface and made 
of a synthetic resin by molding or the like is attached 
to an opening formed at the center of the top wall of 
a casing having four side walls. The bearing rotatably 
receives a spherical body having a control shaft which 
extends through the center of the spherical body and is 
securely fixed thereto. Variable resistors are attached 
to the side walls of the casing in such a manner that 
their rotary shafts may extend into the casing. Each of 
the opposed pairs of the variable resistors are intercon 
nected with a bow-shaped elastic connecting member 
having an axially elongated slot. The lower end of the 
control shaft is fitted into the axially elongated slots of 
the connecting members which cross each other, but 
do not interfere with each other. As the control shaft 
is rotated or inclined in any direction, two or four vari 
able resistors may be simultaneously controlled. 

6 Claims, 12 Drawing Figures 
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1. 
DEWICE FOR SIMULTANEOUSLY CONTROLLING 

A PLURALITY OF WARIABLE RESSTORS 

BACKGROUND OF THE INVENTION 

The present invention relates to generally a device 
for controlling variable resistors and more particularly 
a device for simultaneously controlling a plurality of 
variable resistors. 

In the prior art devices for simultaneously controlling 
a plurality of variable resistors, the rotary shafts of a 
pair of variable resistors which are attached to a pair of 
opposed walls of a first casing are fixed to a pair of op 
posed walls of a second casing respectively, and an 
other pair of variable resistors are attached to the other 
pair of opposed side walls of the second casing. A con 
trol shaft is fixed to the rotary shafts of the other pair 
of variable resistors. The prior art devices of the type 
described therefore comprise a large number of com 
ponents, and it is difficult to make them compact in size 
and are expensive to manufacture. 

SUMMARY OF THE INVENTION 
Briefly stated, a device for controlling simultaneously 

a plurality of variable resistors in accordance with the 
present invention comprises a box-shaped casing hav 
ing a top wall and side walls, a plastic-molded bearing 
having a spherical bearing surface, and attached to an 
opening formed in the top wall of the casing, a spheri 
cal body which is rotatably received by the bearing and 
has a control shaft which extends through the center of 
the spherical body and is securely attached thereto, 
variable resistors attached to the side walls of the cas 
ing respectively in such a manner that the shafts of the 
variable resistors may extend into the casing through 
the side walls thereof, and bow-shaped elastic connect 
ing members each of which is provided with an axially 
elongated slot and interconnects the rotary shafts of a 
pair of opposed variable resistors, the lower end of the 
control shaft being fitted into the axially elongated slots 
of the connecting members. When the control shaft is 
rotated or inclined to a desired direction, two or four 
variable resistors may be simultaneously controlled. 
Because of the connecting members of the present in 
vention, the device can be made extremely simple in 
construction. 
According to one embodiment of the present inven 

tion, the secure connection between the rotary shafts 
of the variable resistors and the connecting members 
can be made in a very simple manner because a cutout 
portion at the end of each rotary shaft is fitted into an 
opening at each end of the connecting members which 
is formed when an ear is struck out, and is securely held 
in position by this ear. 
According to another embodiment of the present in 

vention, a stop member is formed integral with the 
bearing to extend downwardly in order to limit the an 
gular movement of the control shaft. Therefore, the 
maximum angle of inclination of the control shaft rela 
tive to the vertical direction may be uniformly limited 
in all directions, and the control operation may be 
greatly facilitated. 
According to another embodiment of the present in 

vention, the end portion of the control shaft is fitted 
with an insulating tube having a smooth surface in 
order to provide electrical insulation between the con 
trol shaft and the connecting members and to ensure 
smooth sliding contact therebetween. Alternatively, 
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2 
the connecting members may be provided with insulat 
ing coatings. 
According to another embodiment of the present in 

vention, the control shaft is electrically connected to 
the connecting members so that the noise which tends 
to be produced in operation may be prevented. 
The above and other features and advantages of the 

present invention will become more apparent from the 
following description of the preferred embodiments 
thereof taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of a first embodiment of a device 
for simultaneously controlling a plurality of variable re 
sistors in accordance with the present invention; 
- FIG. 2 is a bottom view thereof, 
FIG. 3 is a fragmentary sectional view thereof, on an 

enlarged scale; 
FIGS. 4 and 5 are perspective views used for explana 

tion of the connection between a connecting member 
and a rotary shaft of a variable resistor; 
FIGS. 6 and 7 are perspective views used for explana 

tion of the connection between the lower end of the 
control shaft and the connecting members; 
FIGS. 8 and 9 are perspective views illustrating a 

variation of the connection between the control shaft 
and the connecting members; 
FIG. 10 is a side view of a variation of the present in 

vention in which the control shaft is electrically con 
nected to the connecting members; 

FIG. 1 is a bottom view thereof; and 
FIG. 12 is a fragmentary sectional view thereof on an 

enlarged scale. 
DESCRIPTION OF THE PREFERRED 

EMBODEMENTS 

Referring to FIGS. 1-5, the first embodiment of the 
present invention will be described. A box-shaped cas 
ing 1 has an open bottom and an opening 2 there 
through to which are attached with rivets 5 respective 
upper and lower bearings 3 and 4 which are made of a 
synthetic resin by molding and which have spherical 
bearing surfaces. As best shown in FIG. 3, a spherical 
body 8 having a control shaft 7 extending axially 
thereof is rotatably received by these bearings 3 and 4. 
A seat member 9 is formed integral with the lower 
bearing 4 to extend downwardly in order to limit the 
angular movement of the control shaft 7. Variable re 
sistors 10, 11, 12 and 13 of the conventional type are 
attached to the side walls of the casing 1 as best shown 
in FIG. 2. Ears 18-21 struck out of shielding disks 
14-17 of the variable resistors 10-13 are fitted into 
slots (not shown) of the side walls of the casing and are 
folded back in order to securely attach the variable re 
sistors 10-13 to the casing 1. Shafts 22, 23, 24 and 25 
of the variable resistors 10-13 which are normally 
made of an insulating material are extended into the 
casing 1 through holes (not shown) of the side walls, 
and, as best shown in FIGS. 4 and 5, the end portions 
of the shafts 22-25 are cut out as indicated by cutout 
36 for shaft 22 and cutout 38 for shaft 24 (see FIG. 2). 
The pairs of shafts 22-25 which are in opposed relation 
are interconnected with connecting members 26 and 
27 as best shown in FIG. 2 which are made of an elastic 
material and are similar in construction so that it will 
suffice to explain only one of them. As best shown in 
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FIG. 5 both ends of the connecting member 27 have 
ears (31 is not shown) struck out therefrom with one 
ear 28 struck out to form a receiving hole 28a, and, as 
best shown in FIG. 4, the cutout portion 36 of the shaft 
22 is fitted into the receiving hole 28a, and the ear 28 
is pressed against the cutout portion 36 in order to se 
curely fix the shaft 22 of the variable resistor to the 
connecting member 27. Thus as best shown in FIGS. 1 
and 2, the first pair of opposing shafts 22 and 24 and 
the second pair of opposing shafts 23 and 25 are inter 
connected with the bow-shaped connecting members 
27 and 26, respectively, which cross each other but do 
not interfere with the movement of the other member 
as shown in FIG. 2. These connecting members 26 and 
27 have axially elongated slots 32 and 33 respectively 
as best shown in FIG. 2, and a lower portion 34 of the 
control shaft 7 is fitted into these elongated slots 32 and 
33 as show most clearly in FIG. 6. The lower end por 
tion 34 of the control shaft 7 is fitted with an insulating 
tubular member 35 (see FIG. 6) in order to provide the 
electrical insulation between the two connecting mem 
bers 26 and 27. 
Next the mode of operation will be described. Since 

the spherical body 8 is rotatably received by the bear 
ings 3 and 4, the free angular movement of the control 
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shaft 7 is permitted. Since the lower portion 34 of the 
control shaft 7 is fitted into the axial elongated slots 32 
and 33 of the connecting members 26 and 27, as the 
control shaft 7 is rotated, the lower portion 34 thereof 
slides in the axially elongated slots so that the connect 
ing members 26 and 27 may rotate about the axes of 
the shafts 22-25 of the variable resistors 10-13, 
thereby causing the shafts 22-25 to rotate. Therefore, 
it is readily seen that when the control shaft 7 is ro 
tated, all variable resistors 10-13 may simultaneously 
change their magnitudes of resistance. For example, 
when it is desired to change the magnitudes of resis 
tance of the two variable resistors 10 and 12 or 11 and 
13, one may rotate the control shaft 7 in the plane per 
pendicular to the common axis of the shafts 22 and 24 
of the resistors 10 and 2 or 23 and 25 of the resistors 
11 and 13 so that the lower portion 34 of the control 
shaft 7 may slide only in the axially elongated slot 32 
or 33 of the connecting member 26 and 27 and may 
cause the connecting member 27 or 26 to rotate 
thereby rotating the shafts 22 and 24 or 23 and 25 si 
multaneously. 
According to the present invention, the control shaft 

7 is interconnected to the shafts 22-25 of the variable 
resistors 10-13 through the bow-shaped elastic con 
necting members 26, 27 so that the connection be 
tween the control shaft 7 and the shafts 22-25 of the 
variable resistors 10-13 may be greatly simplified. 
The connection between the connecting members 

26, 27 and the shafts 22-25 of the variable resistors 
0-3 with screws is undesirable because a number of 
components is increased and, the assembly becomes 
complex, and an additional machining step for provid 
ing tapped holes in the shafts of the variable resistors 
is required. However, according to the present inven 
tion, the cutout portions of the shafts of the variable re 
sistors are fitted into the holes of the connecting mem 
bers 26, 27, such as cutout 36 fitted into hole 28a. 
Further the ears or struck-out portions are pressed 
against the cutout portions, such as ear 28 pressed 
against cutout 36, so that the secure connection be 
tween the shafts of the variable resistors and the con 
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4. 
necting members may be greatly simplified. Since it is 
not required to provide tapped holes in the shafts of the 
variable resistors, the machining of the shafts and the 
assembly can be greatly simplified, and the cost can be 
substantially reduced. 

In the prior art devices, a stop member is attached to 
the root of the control shaft where the latter contacts 
the spherical body in order to limit the angular move 
ment of the control shaft. That is, the angular move 
ment of the control shaft is limited because the stop 
member contacts the side walls of the casing. However, 
the number of components is increased, and it is diffi 
cult to attain the required dimensional accuracies in as 
sembly. Furthermore, the steps in the assembly are in 
creased. 
However, according to the present invention, the an 

gular movement of the control shaft 7 is limited by the 
seat member 9 which is formed integral with the bear 
ing 4 which rotatably supports the spherical body from 
which the control shaft extends. Therefore, unlike the 
prior art devices, the provision of the stop member can 
be eliminated. Furthermore, since the control shaft is 
supported and limited in angular movement by the seat 
member formed integral with bearing, the accuracy in 
angular movement of the control shaft can be attained 
so that the error between the magnitudes of resistance 
of the opposed variable resistors can be minimized. 
Moreover, the number of assembly steps can be re 
duced so that a labor saving can be attained. 
According to the present invention, the insulating 

member is fitted over the lower portion of the control 
shaft in order to provide electrical insulation between 
the two connecting members 26, 27 and between the 
control shaft 7 and the connecting members so that 
noise may be minimized in operation. 

In one variation of the present invention, instead of 
fitting the insulating member over the lower portion 34 
of the control shaft 7, the connecting members 26 and 
27 may be provided with insulating coatings 40 as 
shown in FIGS. 8 and 9. 

In another variation of the present invention, as 
shown in FIGS. 10-12, a reduced-diameter portion 41 
is formed in the control shaft, and is fitted with a coiled 
spring 42 whose one end is fixed to the control shaft 7 
and whose the other end is brought into close contact 
with the connecting members 26 and 27. Therefore, 
the control shaft 7 and the connecting members 26, 27 
which are made of metal may be always electrically 
connected to each other so that the noise produced 
when the control shaft makes contact with the connect 
ing members or are disconnected therefrom can be pre 
vented. 
We claim: 
1. In a device for the simultaneous control of a plural 

ity of variable resistors of the type having a casing, first 
and second pairs of variable resistors mounted on the 
casing with their rotary shafts directed into the casing, 
the resistors of each pair of resistors having axially 
aligned shafts, a separate slotted bow-shaped connect 
ing member extending between the shafts of each pair 
of resistors whereby the bow-shaped members together 
form a crossed bridge, and a control member for the 
device including a control shaft mounted in a spherical 
bearing and extending into the slots of the connecting 
members at their intersection; the improvement 
wherein the end of each of said rotary shafts extending 
into the casing is cut out, each end of each connecting 
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member having a hole therein shaped to fit over the 
end portion of a rotary shaft and an ear extending from 
a side of the hole therein, said connecting members 
being mounted on said ends of the aligned rotary shafts 
with the rotary shafts extending into the hole at the re 
spective end of the respective connecting member and 
the ear of the connecting member pressed against the 
cut out portion of the respective shaft. 

2. The device of claim 1 wherein said holes are sub 
stantially D-shaped with said ears extending from the 
straight edges of the respective holes. 

3. The device of claim 2 wherein said ears extend 
from the edges of the respective holes in a direction to 
ward the ends of the respective rotary shafts. 

6 
4. The device of claim 1 comprising an insulating 

member on said control shaft and positioned to electri 
cally insulate said control shaft from said connecting 
members. 

5. The device of claim 4 wherein said insulating 
member is an insulating sleeve positioned on said con 
trol shaft. 
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6. The device of claim 1, comprising an insulating 
coating on each connecting member adjacent the sides 
of the respective slot, said insulating coating being posi 
tioned to provide electrical insulation between the con 
necting members and said control shaft. 
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