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The present invention relates to a volume control device
for electric musical instruments.

In prior electric musical instruments, volume control
has been effected by means of a variable resistor or an
attenuator. However, since the volume of an electric
musical instrument is very frequently and quickly changed,
the former has short operating life and the latter is dis-
advantageous in that it is inevitably accompanied by
noise because it changes the volume discontinuously.
While in some cases variable condensers have been used,
they are mot suitable for use in electric musical instru-
ments because of their narrow range of volume control.

It is the principal object of the present invention to
provide, for electric musical instruments, a long life cir-
cuit arrangement for volume control having a wide range
of volume control without the accompaniment of the
above-mentioned disadvantages.

Further objects and advantages of the present inven-
tion will become apparent, and this invention will be better
understood from the following description, taken in con-
nection with the accompanying drawing, in which:

FIG. 1 is a connection diagram showing one embodi-
ment of the present invention;

FIG. 2 shows a block diagram of the embodiment of
FIG. 1.

Referring now to the accompanying drawing, more
particularly to FIG. 2, an electric circuit utilizing a fixed
resistor as an impedance Z; and a fixed condenser as an
impedance Z; is known in the art as the Miller’s integrat-
ing circuit. According to a feature of the present in-
vention, variable condensers are used as said impedances
Z, and Z,, and also said condensers are connected to
operate differentially.

Referring to FIG. 1, let it be assumed that resistances
R;, Ry and Ry are sufficiently larger than 1/wcy and 1/wcy
and R, is approximately equal to R, and that the am-
plification factor of the vacuum tube is sufficiently large.
Then, the following relation exists between the input volt-
age E, and the output voltage Es.

Further, let it be assumed that in the case when the
capacitance of the condenser C; is changed from a value
of Cy; to a value of Cy,, capacitance of the condenser C,
differentially changes from a value of Cyy to a value of Cyy

10

15

20

25

30

35

40

45

55

60

2

and that, in a particularly ideal case the values, Cy;=Css,
Clz=021 and C11>Clz. In this case, if

is changed from a value of G; to a value of G, then
G 012)2

G, \Cu
which means that the sound volume would change in
proportion to the square of the change in the capacitance.

Thus, for instance, when a differential condenser which
can vary from 10 uf. to 100 pf. is used, the volume will
be changed by 100 times (40 db), said range being suf-
ficiently wide for practical use.

The variable condenser utilized in the present circuit
may be a condenser which is formed by slightly modify-
ing a conventional variable condenser, or it may be
designed to have small angle of rofation especially suit-
able for electric musical instruments.

In addition to the above, this invention is also charac-
terized by the fact that the constant of the circuit can be
varied in accordance with the frequency sensitivity curve
of the ear by suitably selecting the resistances Ry, Rg, and
Rs.  Thus, it is possible to effect so-called loudness con-
trol. Since apparent impedances of various portions are
considerably low, it becomes possible to prevent noise
from entering by suitable care. It is desirable that the
capacitances of the variable condensers utilized in the
present circuit be linearly variable.

While the invention has been explained by describing
a particular embodiment thereof, it will be apparent that
improvements and modifications may be made without
departing from the scope of the invention as defined in
the appended claims.

What I claim is:

1. A volume controlled amplifier stage.for electronic
musical instruments wherein tones are generated by ap-
propriate oscillator and filter circuits, said amplifier stage
comprising an electronic valve having a control electrode
and a first and a second conductive electrode, an input
terminal for applying a generated tone to said control
electrode, an output terminal, means for connecting a
load impedance across said first and second conductive
electrodes and to said output terminal, a first resistor con-
nected between said input terminal and said control elec-
trode and adapted to apply said input signals to said con-
trol electrode, a second resistor connected between said
cutput terminal and said control electrode to feed output
signals back to said control electrode, one end of each of
said first and second resistors being connected fogether
and to said control electrode, a third resistor connected
at one end to the junction of said first and second resistors
and said control electrode and at the other end to said
second conductive electrode and providing means in which
the input signal and the feedback signal combine algebrai-
cally, said feedback signal being in phase opposition to
said input signal across said third resistor, a first capaci-
tor connected across said first resistor, a second capacitor
connected across said second resistor, and means for simul-
taneously varying the capacitances of said first and second
capacitors in opposite directions to modify the relative
impedances of the first and second resistor-capacitor com-
binations to modify the amount of feedback signal ap-
plied to said third resistor in relation to the amount of
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said input signal applied to said third resistor to determine
“the ‘amourt of cancellation ‘of said input signal and the
amplitude of said output signal at said output terminal,

2. The amplifier stage defined in claim 1 wherein the
resistance values of said first and second resistors are
respectively greater than the reactance values of said first
and second capacitors.
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