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(57) ABSTRACT 
A variable resistor with switching means for use in re 
mote control system comprises a variable resistor and 
a switching means, said switching means being inter 
locked to said variable resistor such that said switch 
ing means is operated only when it is desired to adjust 
the variable resistor. With this variable resistor with 
switching means the operation of the switching means 
and adjustment of the variable resistor for volume 
control or the like can be effected through a single op 
eration. 

1 Claim, 14 Drawing Figures 
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VARIABLE RESISTOR WITH SWITCHING MEANS 
This invention relates to in a novel variable resistor 

with switching means, which variable resistor can be 
coupled to or decoupled from an external circuit for 
adjustment electrically and adjusted at the same time 
through a single operation. 
Where a variable resistor is used such that it is cou 

pled to or decoupled from an external circuit provided 
together with it in a casing or the like only when it is 
desired to be adjusted, for instance where the variable 
resistor is coupled to the external circuit for the adjust 
ment of the resistance only when a power source is sup 
plied to the circuit, a switch has commonly been pro 
vided separately from the variable resistor. In this case, 
the switch is first operated to couple the variable resis 
tor, and then the variable resistor is adjusted. With this 
construction, the separately provided switch adds to 
the number of component parts, also it has to be oper 
ated prior to the adjustment of the variable resistor. 
Further, while the variable resistor in a remote control 
system or the like usually need be coupled to the exter 
nal circuit only when a power source is supplied to the 
circuit, in the aforementioned case the power source 
battery is prone to wasteful consumption if the switch 
is left "on' after the adjustment of the variable resistor. 
The present invention has an object of precluding the 

above prior art drawbacks by the provision of a novel 
variable resistor with switching means, with which the 
operation of the switching means and adjustment of the 
variable resistor for volume control or the like can be 
effected through a single operation. 
A feature of the variable resistor with switching 

means according to the invention is that the switching 
operation and adjustment of the resistance for volume 
control or the like can be effected through a single op 
eration. This is, the electrical coupling or decoupling of 
the variable resistor to or from the external circuit is 
effected by depressing or releasing a manual knob 
while effecting volume control or the like by turning 
the knob while it is in its depressed state. Thus, it is par 
ticularly suitable for use as a variable resistor for a re 
mote control system or the like for remote control of, 
for instance, the volume of a television receiver. In this 
application the invention permits the coupling of a 
power source to an oscillator in the transmitter and ad 
justment of the variable resistor for the volume control 
to be effected through a single operation. Also, it elimi 
nates the possibility of wasteful consumption of power 
that might result with the prior art remote control sys 
tem due to leaving the switch on after the variable resis 
tor is adjusted. Thus, it is very worthwhile in practice. 
The afore-mentioned and other objects, features and 

advantages of the invention will become more apparent 
from the following description taken in conjunction 
with the accompanying drawings, in which: 
FIG. 1 is a sectional view of an embodiment of the 

variable resistor with switching means according to the 
invention; 
FIG. 2 is a section taken along line 1 1-11 in FIG. 1; 
FIG. 3 is a view similar to FIG. 1 but showing the 

same embodiment in the operative state; 
FIG. 4 is a schematic representation of another em 

bodiment of the invention; 
FIGS. 5 and 6 are connection diagrams of electronic 

switches used in accordance with the invention; 
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2 
FIGS. 7a and 7b show, in fragmentary front and side 

sections, a further embodiment of the invention, in the 
state with the variable resistor held depressed; 
FIG. 8 is a view similar to FIG. 7a but showing the 

same embodiment with the variable resistor in the non 
depressed state; 
FIGS. 9a and 9b are views similar to FIGS. 7a and 7b 

but showing a modification; 
FIG. 10 is a perspective view showing a remote con 

trol signal transmitter using the variable resistor with 
switching means according to the invention; 

FIG. 11 is a block form diagram outlining the circuit 
of the same remote control signal transmitter; and 

FIG. 12 is a circuit diagram showing a non-stable 
multi-vibrator in the same remote control signal trans 
mitter. 

Referring to FIGS. 1 to 3, numeral 1 designates a 
case having a rectangular top opening 2. Movably sup 
ported within the case 1 is a drive member 3 having two 
arcular side walls 4 and 4' parallel to each other. A 
spring member 5 is supported by a protuberance 6 out 
wardly projecting from one side wall of the drive mem 
ber 3. The drive member 3 is always urged upwardly by 
the spring member 5, and it normally assumes a posi 
tion as shown in FIG. , with the arcular side walls 4 
and 4" of the drive member 3 partly projecting through 
the rectangular opening 2 of the case 1. Numeral 7 des 
ignates a variable resistor provided within the case . 
The variable resistor 7 is integrally tied through a rota 
tive shaft 8 to a manual knob 9, which is interposed be 
tween the arcular side walls 4 and 4. Numeral 10 des 
ignates movable contacts provided on the drive mem 
ber 3, and numeral 1 fixed contacts provided on the 
case 1. The movable contacts 10 and fixed contacts 1 
constitute a switch as generally indicated at 12. Nu 
meral 13 in FIG. 2 designates the terminals of the vari 
able resistor 7. 
With this construction, when the drive member 3 is 

forced in the downward direction against the spring 
force of the spring member 5, it is downwardly dis 
placed from its position shown in FIG. 1 to the position 
shown in FIG. 3, whereby the knob 9 partly projects 
from between the arcular side walls 4 and 4' of the 
drive member 3. With the lowering of the drive mem 
ber 3 the movable contacts 10 are also lowered in uni 
son and contacted with the fixed contacts 11, thus clos 
ing the switch 12 in the state of FIG, 3. In the state of 
FIG. 3, that is, with the drive member 3 held down 
wardly depressed, by turning the knob 9 the resistance 
of the variable resistor 7 may be varied. In this way, the 
operation of the switch and adjustment of the variable 
resistor can be effected through a single operation. 
A second embodiment of the invention will now be 

described in connection with FIGS. 4 to 6. Referring to 
FIG. 4, numeral 14 designates a manual knob for the 
variable resistor. It consists of two conductive discs 15 
and 15 joined together through an insulator 16. Nu 
meral 17 designates a variable resistor, which is inte 
grally coupled through a rotative shaft 18 to the knob 
14. The conductive discs 15 and 15' are in frictional 
contact with respective brushes 20 and 20' connected 
to respective terminals 19 and 19", between which an 
electronic circuit switch 21 and a power supply 22 are 
connected. FIG. 5 shows an example of the electronic 
circuit switch 21. It comprises an amplifying transistor 
23 and a switching transistor 24. The aforesaid termi 
nals 19 and 19" are adapted to be connected through 
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an input resistor 25 to the base of the amplifying tran 
sistor 23, and a load 26 is connected to the emitter of 
the switching transistor 24. Numeral 27 designates a 
capacitor for charging and discharging. 

In operation, when the knob 14 is touched by a hand, 
the conductive discs 15 and 15' are short-circuited to 
each other, so that the terminals 19 and 19" are short 
circuited to each other through the brushes 20 and 20'. 
As a result, current is caused to pass from the power 
supply 22 through the input resistor 25 to the base of 
the amplifying transistor 23. With the base current sup 

... plied to the amplifying transistor 23, it provides ampli 
fied output current to the base of the switching transis 
tor 24 to trigger the same, thus rendering on the load 
26 connected to the emitter of the switching transistor 
24. In this state, the variable resistor 17 may be ad 
justed to a desired resistance by manipulating the knob 
14. By releasing the hand off the knob 14 after manipu 
lating it, the load 26 can be automatically rendered off. 
The input resistor 25 has a sufficiently large resistance 
compared to the resistance offered by the hand to en 
sure steady and stable operation irrespective of the 
fluctuations of the resistance offered by the hand. 
FIG. 6 shows another example of the electronic cir 

cuit switch. This example has an electromagnetic relay 
28 connected to switching transistor 24 such that a d-c 
or a-c power source 29 may be coupled to load 26 
through the electromagnetic relay 28. It may be applied 
to a load consuming high power. 
A further embodiment of the invention will be de 

scribed in connection with FIGS. 7a, 7b, 8, 9a and 9b. 
Referring to these Figures, designated at 30 and 31 is 
a chassis or frame secured to the casing 32 of a remote 
control transmitter or the like where a variable resistor 
provided with a switch is used. Numeral 33 designates 
a variable resistor mounted in the frame 30, 31. Its vari 
able resistor element 34 is integrally tied through a ro 
tative shaft 35 to an adjustment knob 36. The rotative 
shaft 35 of the variable resistor 33 penetrates vertically 
elongate openings or slots 37, 38 formed in opposite 
side walls of the frame 30, 31 so that it is vertically 
movable relative to the frame 30, 31. The rotative shaft 
35 is upwardly urged by two V-shaped springs 41 and 
42 arranged in the form of the letter W, with the two 
V-shaped springs 41 and 42 having their one end 
loosely or rotatably fitted in respective holes 39 and 40 
formed in one side wall of the frame 30, 31 and their 
other end engaging with the rotative shaft 35 on the 
lower side thereof. Thus, when the knob 36 is down 
wardly depressed from the outside of the casing 32, for 
instance by a finger, it is lowered against the spring 
force of the springs 41 and 42 to a position as shown 
in FIGS. 7a and 7b while by removing the depressing 
force it is raised again by the restoring force of the 
springs 41 and 42 to its upper set position as shown in 
FIG.8. If the holes 39 and 40 for supporting the springs 
41 and 42 are provided at a position slightly below the 
lower set position of the rotative shaft 35, the rotative 
shaft 35 may be made to experience a strong biasing 
force of the springs 41 and 42 when it is at its upper set 
position and a weak biasing force at its lower set posi 
tion. If this is done, a good sense of touch may thus be 
obtained at the time of lowering the variable resistor 
33. However, this configuration of the spring arrange 
ment is by no means limitative, and it is possible as well 
to use only a single V-shaped spring or a W-shaped 
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4 
spring or use any other spring or flexible member hav 
ing any other suitable configuration. 
The variable resistor 33 is provided with brush termi 

nals 43,44 and 45 for connecting the resistive body and 
slide tap of the resistor element 34 to the external cir 
cuit, these brush terminals 43, 44 and 45 being verti 
cally movable along the inner wall of the frame 31 in 
unison with the variable resistor 33. The frame 31 is 
provided on its inner wall with terminals 46, 47, 48 and 
49 made of printed metal foil, which are adapted to be 
contacted by the brush terminals 43, 44 and 45 with the 
lowering thereof, that is, with the lowering of the vari 
able resistor 33. The terminal 46 is connected to one 
terminal of an adjustable circuit in a remote control 
transmitter circuit, the terminal 47 to the other termi 
nal of the adjustable circuit, the terminal 48 to a bat 
tery, and the terminal 49 to a power supply line of the 
circuit. 
With the above construction, the variable resistor 33 

is normally in its upper set position. In this position, it 
is isolated from the external circuit since the brush ter 
minals 43,44 and 45 are separated from the printed foil 
terminals 46, 47, 48 and 49. 
At the time of operation, the variable resistor 33 is 

depressed by means of a finger to bring the brush termi 
nals 43 to 45 into contact with the associated terminals 
46 to 49, whereby the variable resistor 33 is connected 
to the external circuit. In this state, the external resistor 
33 can be adjusted by turning the adjustment knob 36. 
At this time, a turn check piece 50 may be conveniently 
inserted in the slot 37 formed in one side wall of the 
frame 30, 31 to prevent the turning of the variable re 
sistor element 34 from its locked position. 
Again with this embodiment, the switching operation 

andd adjustment of resistance can be effected through 
a single operation, with the electrically coupling or de 
coupling of the variable resistor 33 effected by depress 
ing or releasing the knob 36 and the adjustment of the 
resistance effected by turning the knob 36. In this way, 
the variable resistor 33 can be connected to the exter 
nal circuit only at the time of adjusting it. 
While in the preceding embodiment the variable re 

sistor 33 is adapted to be electrically coupled to the ex 
ternal circuit by depressing the knob 36, it is also possi 
ble to construct the device such that the variable resis 
tor may be electrically decoupled by depressing the 
knob. As a further modification, it is possible to con 
struct the device such that by depressing the knob the 
variable resistor is electrically coupled to a separate 
circuit, and to this end two different terminals may be 
provided on the side of the frame 30. 
The variable resistor provided with a switch as de 

scribed above may be applied, for instance, to a remote 
control transmitter 51, as shown in FIG. 10, such that 
only when the knob, i.e., knob 36 in case of the variable 
resistor 33 of the third embodiment, is depressed into 
a casing 52 the transmitter circuit is operative to send 
out, for instance, a remote control light signal for con 
trolling the volume of a television receiver and that by 
adjusting the variable resistor 33 the modulation con 
tent of the light signal can be adjusted to obtain volume 
control. In other words, with the variable resistor pro 
vided with a switch according to the invention it is pos 
sible to provide a remote transmitter for remote con 
trolling the volume of a television receiver by varying 
the duty of the transmitted signal through adjustment 
of the variable resistor at hand. 
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FIG. 11 outlines an example of such remote control 
transmitter as mentioned above. In the Figure, numeral 
53 designates a non-stable multi-vibrator, the duty of 
which is made variable through the variable resistor 54. 
Numeral 55 designates an oscillator, numeral 56 an 
amplifier, and numeral 57 a transmitting element for 
transmitting light, sound, electromagnetic wave or 
magnetic field. The transmitting element 57 may, for 
instance, be a light emitting diode. Numeral 58 desig 
nates a switch for electrically coupling and decoupling 
voltage to the non-stable multi-vibrator 53, oscillator 
55, amplifier 56 and transmitting element 57. 
FIG. 12 shows the connection between non-stable 

multi-vibrator 53 and variable resistor 54 shown in 
FIG. 11. In FIG. 12, numerals 59 and 60 designate tran 
sistors constituting the non-stable multi-vibrator, nu 
merals 61 and 62 capacitors, and numerals 63 and 64 
resistors. The variable resistor 54 has its opposite ends 
connected to the bases of the respective transistors 59 
and 60, and the duty of the non-stable multi-vibrator 53 
can be adjusted by moving a brush tap 65 of the vari 
able resistor 54. 

In the circuit of FIG. 11, by closing the switch 58 the 
oscillation is started, and by varying the variable resis 
tor 54 the duty of the transmitted signal is varied, the 
variation of duty being detected by a receiver provided 
in a television receiver to invoke a corresponding 
change of volume. 
The application or the previous embodiments of the 

variable resistor with a switch to the remote control 
transmitter of FIG. 11 will now be considered. 

In the case of the first embodiment of FIGS. 1 to 3, 
the variable resistor 7 is used for the variable resistor 
54 in FIG. 11, and the switch 12 constituted by the 
movable contacts 10 and fixed contacts 11 is used for 
the switch 58 in FIG. 11. Then, in the closed state of 
the switch 12 (corresponding to switch 58) a voltage 
(--V) is supplied to the non-stable multi-vibrator 53, 
oscillator 55, amplifier 56 and transmitting element 57 
to transmit a signal. Also, in the state shown in FIG. 3, 
with the drive member 3 held depressed with a down 
ward force applied thereto, by turning the knob 9 the 
brush 65 shown in the circuit of FIG. 12 is moved to 
vary the duty of the transmitted signal. On the televi 
sion receiver side, this change of duty is detected to in 
voke a corresponding change of volume or the like. 
Similar to the first embodiment, the third embodi 

ment of FIGS. 7 to 9 can be applied to the remote con 
trol transmitter as well. 
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6 
In the case of the second embodiment of FIGS. 4 to 

6, by touching the conductive discs 15 and 15" with a 
hand the switch is turned on to supply voltage (--V) 
to the non-stable multi-vibrator 53, oscillator 55, am 
plifier 56 and transmitting element 57 in FIG. 11, so 
that the transmitter starts transmission of a signal. In 
other words, by touching the knob 14 of the variable 
resistor 17 with the hand the transmitter is operated, 
and by turning the knob 14 the resistance of the vari 
able resistor is varied to vary the duty of the non-stable 
multi-vibrator 53 in FIG. 11, whereby the volume of 
the television receiver may be adjusted as mentioned 
above. 
While the application of the embodiments is con 

cerned with varying the volume or the like of a televi 
sion receiver through variation of the duty of a trans 
mitted signal caused by varying the variable resistor, it 
is also possible to permit variation of the volume or the 
like through variation of the amplitude or frequency of 
the transmitted signal by varying the variable resistor, 
and in this case the oscillator may be suitably modified 
to suit the mode of operation. 
What we claim is: 
1. A variable resistor with switching means compris 

ing 
a casing, 
a drive member supported in said casing for move 
ment relative thereto, 

a variable resistor having a rotation shaft secured 
thereto, the axis of said rotative shaft being perpen 
dicular to the direction of movement of said drive 
member, 

a resilient member urging said drive member in a pre 
determined direction, 

a manual knob secured to the rotative shaft of said 
variable resistor, said knob projecting from said 
drive member when said drive member is moved by 
a force applied thereto against the restoring force 
of said resilient member, 

movable contact means coupled to said drive mem 
ber, and 

fixed terminal means secured to said casing, said 
movable and fixed contact means being engaged 
when said drive member is translated in a direction 
opposite from said predetermined direction, said 
variable resistor being adjustable by rotation of 
said knob when said movable contact and fixed ter 
minal means are engaged. 
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