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1 Claim. (Cl 330—59)

This invention relates to a control arrangement for
a circuit element in electric amplifiers, for example, for
automatic gain control in an electric amplifier. For this
purpose usually a control voltage which is proportional
to the output voltage is produced and supplied to an am-
plifier; the mutual conductance of the amplifier is varied
by the control voltage.

The present invention is characterized in that there is
connected in the transmission channel of the amplifier a
photosensitive semiconductor resistor; the value of the
resistor is controlled by ‘a light source, which thus con-
trols the amplification of the transmitted signal,

In order that the invention may readily be carried out,
one embodiment thereof will now be described, by way
of example, with reference to the accompanying drawings,
in which,

FIG. 1 is a schematic diagram of an amplifier provided
with automatic volume control and

FIGURES 2 and 3 show contro! elements in accordance
with the invention.

In FIG. 1 the signal to be amplified is supplied to ter-
minals 1 of an amplifier 2, the output of which is con-
nected to a loudspeaker 3. According to the invention, in
order to provide automatic gain control, a photosensitive
resistor 4, for example a cadmium sulfide semiconductor
resistor, is connected in the transmission channel between
the input terminals 1 and the input circuit of the ampli-
fier 2. The output of the amplifier 2 is connected through
a resistor 5 to a light source 6, for example a gas discharge
tube.

When the incoming signal becomes so large that the
amplifier 2 is likely to be overdriven, the gas discharge
tube 6 ignites and reduces the resistance value of the pho-
toresistor 4. Thus the incoming signal is attenuated and
overdriving is prevented.

Control arrangements for automatic gain control of an
amplifier based on the principle of a light-controlled photo-
electric cell are known in the art. However, these cells
have a limitation in that the speed of the produced control

. is.the same for increases and reductions in amplitude.

Generally, however, it is desirable for increasing signals
to be controlled at a much higher speed than decreasing
signals. . It has been found that a light-controlled semi-
conductor resistor satisfies these requirements. - The free
charge carriers which are produced in the semi-conductor
resistor by the light source and which reduce the resistance
value are produced very rapidly, for example within one
tenth of a millisecond; however, if the light subsequently
suddenly disappears, these free charge carriers persist dur-
ing the recombination period, for example for 1 second.

Thus the circuit arrangement in accordance with the
invention provides the advantage that adjustment is ef-
fected at a much higher speed than re-adjustment and no
additional steps need be taken to ensure this advantageous
effect.  Furthermore the gas discharge tube 6, which may
be for example a neon tube, has the advantages that it
ignites rapidly and its characteristic has a steep control
slope.
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1t has furthermore been found to be advantageous if
the photoresistor and the light source are united to form a
single structural member; this can be done by fusing or
cementing the glass envelopes of these members to one
another, as is shown in FIG. 2. In this figure reference
numeral 21 denotes the light source and referemce nu-
merals 22 and 23 denote the connecting electrodes of the
photoresistor. - The photosensitive material, for example
cadmiumsulphide, is interposed between the said elec-
trodes - The glass envelopes . of the  two members are
designated 24 and 25 and are fused to each other at 26.

The use of a gas discharge tube 6 has the advantages
noted above but it also has a limitation in that the tube
can be suddenly ignited and extinguished owing to the
adjustment, so that by capacitive transfer a voltage pulse
can be produced at the photosensitive resistor. Tn order
to avoid such a voltage pulse, in the arrangement accord-
ing to FIG. 3 there is interposed between the tube 6 and
the resistor 4, which may be united to form an integral
structure by fusing or cementing, an electrically conduc-
tive screen 30 which prevents this transfer but transmits
the light from the gas discharge tube 6 to the photo-
resistor 4.

The screen 30 may be connected to a common cylindri-
cal envelope 31 for the photoresistor 4 and the tube 6
and in the arrangement of FIG. 1 is earthed. It may. be
in the form of # grid, as is shown in FIG. 3, or of a thin,
transparent metal coating on the glass wall, but alter-
natively it may transmit the light from the tube 6 to the
resistor 4 by reflection.  The envelope 31 may also provide
a contribution to this reflection.

What is claimed is:

An automatic gain control arrangement for an ampli-
fier for changing the gain of the amplifier relatively rapidly
in one direction when the amplitude of the amplified sig-
nal exceeds a predetermined value and changing the gain
relatively slowly in the opposite direction when said am-
plified signal amplitude is below said predetermined value,
comprising a source of input signals to be amplified, a
photosensitive semi-conductive resistor capable of storing
free charge carriers and connected to said source, an
amplifier having its input terminals connected to said re-
sistor, a light-emitting gas discharge tube connected across
the output terminals of said amplifier, said tube instan-
taneously igniting and illuminating said resistor and set-
ting up free charge carriers therein when the voltage at
said - output terminals exceeds said predetermined value,
whereby said resistor instantaneously exhibits an increased
conductivity when the tube is ignited and slowly recovers
its initial low conductivity- after the tube is extinguished,
the slow recovery being due to the recombination period
of the free charge carriers, said resistor and said gas. dis-
charge tube being arranged in a common envelope, the
resistor and the tube being separated by an electrically
conductive screen, thereby preventing transfer of voltage
pulses to the resistor on the sudden ignition or extinguish-
ment of the tube.
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