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The present invention relates to radio receiv-
ing apparatus, and more particularly to a pro-
tective means therefor. .

‘When a sensitive radio receiver is operated in

-8 location where there is considerable induction

noise, static and other radio interference, the in-
terference picked up by the receiver while tuning
between stations is often sufficient to set up a
very objectionable noise in the loud-speaker or
sound producing device. This is especially true

‘when the receiver or receiving apparatus is pro-

vided with an automatic volume control means,
in which case the amplification of the receiver
is greatly increased when no signals are being
recéived, that is, when tuning between stations.

As is well known, an automatic volume control
means usually operates in connection with the

-amplifier of a radio receiving apparatus to vary

the sensitivity of the amplifier in accordance
with the signal strength applied to some portion
of the receiving channel such as the detector.
As the signal strength decreases to a minimum
value when tuning hetween stations the sensi-
tivity of the set is by the automatic volume con-
rol means increased to substantially a maximum
value, thereby tending to bring in interierence
at a maximum. strength and to cause the loud-
speaker to deliver a maximum of objectionable
noise.

In addition to the noise set up by interference
in connection with a radio receiving apparatus
embodying an amplifier and an automatic vol-
ume control means, the various circuits receive
unusual signal stresses, which is undesirable.

It is therefore the object of the present inven-
tion to provide a protective means in connection
with a radio receiving apparatus embodying-an
automatic volume control means in connection
with its signal amplifying and detecting chan-
nel for causing said apparatus to deliver substan-
tially a constant carrier level to the detector
which protective means is arranged to cut off
the signal output to the sound producing device
in the absence of received signals of or above a
predetermined carrier strength.

The invention will be better understood from
the following description when taken in connec-
tion with the accompanying drawing and its
scope will be pointed out in the appended claims.

In the drawing, Fig. 1 is a schematic wiring di-
agram of a radio receiving apparatus connected
with a sound producing device and provided with
an automatic volume control means and a pro-
tective means embodying the invention, and Fig.
2 is a similar wiring diagram of a portion of the

(CL 250—20)

circuit of Fig. 1 provided with a modification of
the invention.

Referring tothe drawing, 5, 6 and 7 are electric
discharge devices representing a radio frequency
amplifier, a detector and an audio frequency am-~ 5
plifier respectively for a radio receiving appara-
tus providing a signal channel between an an-
tenna’ or source of signals & and an output or
sound producing device 9. Additional amplify-
ing apparatus which may be provided between 10
amplifier 5 and the detector 6 is indicated at (0. .

The amplifying and detector devices may be
of any suitable type and in the present example
are of the hot-cathode, grid-controlled type con-
nected in cascade in the usual manner between 15
the antenna and- the output device and pro-
vided with suitable operating potential from a
supply resistor t{.

The receiving apparatus is provided with an
automatic volume control means which in the :9¢
present example includes an electric discharge
device 2 connected with the signal channel
through a lead 13 and with radio amplifier §
through a lead 14. As indicated in the drawing
the volume control device 12 is a grid controlled g5
tube having its grid connected with the signal
channel through a suitable coupling condenser
15 and receiving its bias potential through a re-
sistor or a grid leak {8. Lead 14, for the ampli-
fier 8, is connected with the output or anode cir- 3o
cuit of device 12 in which is located a coupling
or anode resistor {1.. This circuit arrangement
represents any suitable automatic volume control
means for radio receiving apparatus and in the
present example operates in response to in- 35
creased -signal strength applied to the detector
6 to increase the negative bias on the amplifier
b, thereby reducing its amplification and thereby
automatically maintaining substantially a con-
stant output volume from the sound producing 40
device 8. = As the detail arrangement of the re-
ceiving apparatus and the automatic volume
control means does not concern the present in-
vention, further description thereof is believed
to be unnecessary. - 45

In the oufput or anode circuit 18 of one of the
electric discharge devices provided. in the receiv-
ing apparatus in which output circuit a current
variation is set up in response to changes in the
signal strength applied to said device through 50
the signal channel is connected a current re-
sponsive device or relay 18 having contacts 20
arranged to open and close an output circuit 21
connected between the receiving apparatus and
the output or sound producing device 9. The §5
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relay is provided with a suitable radio frequency
bypass condenser 22 and means for controlling
its sensitivity whereby it may be adjusted to
operate in response to a predetermined current
flow. In the present example the means for
adjusting its sensitivity is a simple variable re-
sistor 23 connected in shunt with it.

The anode or output circuit 8 in which the
relay is connected in the present example is
as indicated the output or anode circuit of the
detector 6. It will be noted that this detector
is arranged for grid bias or anode circuit detec-
tion and as is well known the anode or output
current for such a detector increases in response
to increased signal strength or increased signal
potential applied to its grid. Accordingly the
detector output circuit provides a suitable circuit
for connecting the relay 19 and as indicated in
the present example the relay is arranged to
operate to close contacts 20 and to connect the
output device 8 with the receiving apparatus
through circuit 21 in response to an increase in
the current flow through it. When the current
is reduced to a set value as determined by the
adjustment of resistor 23 the contacts are
opened by suitable means such as a spring 24.

With the above described arrangement in con-
nection with a radio receiving apparatus having
automatic volume control means and a sound
producing device the latter is normally discon-
nected from the apparatus and is connected to
receive the signal output therefrom only when
a station or signal of a certain predetermined
strength is being received, thereby permitting
the apparatus to be tuned hetween signal chan-
nels or stations without objectionable noise from
the sound producing device from sources of in-
terference.

The relay arrangement for the output circuit
of the apparatus may be actuated in connection
with any suitable controlling circuit provided
in connection with the apparatus. In certain
applications it may be connected in a circuit in
which the current flow is reduced in response
to increased signal stremgth or in response to
a signal. A circuit of this character is shown
in Fig. 2 to which attention is now directed.

As is indicated in Fig. 2, the detector 6 is ar-
ranged for grid leak detection through the me-
dium of a suitable grid leak 25 and grid
condenser 26 whereby the current in its anode
or output circuit i8 decreases in response teo
increased signal strength. Relay 19 in its output
circuit is then arranged to have its contacts 20
normally closed as indicated, the contacts 28
being thereby opened in response to a decreased
signal strength or in the absence of signals the
resistor 23 is adjusted to set the sensitivity of
the relay to a desired value in the same manner
as in connection with the arrangement of Fig. 1.

It will be seen that in the absence of received
signal or signals of low value the anode or out-
put current of the detector will increase and
cause the relay to open contacts 20, thereby cut-
ting off the sound producing device from the
receiving apparatus.

While the invention has been shown and de-
scribed in what I believe at present to be ifs
best embodiments, it should be understood that
it is not limited thereto and may be carried out
in connection with other receiving apparatus
having automatic volume control means and a
sound producing device.

What I claim as new and desire to secure by
Letters Patent of the United States, is:

2,059,870

1. The combination, in a radio receiving ap-
paratus, of a sound producing device, means
for automatically controlling the volume of sound
produced whereby the maximum volume is de-
termined, and means for automatically rendering
said sound producing device inoperative when
the sound produced thereby drops below a pre-
determined low value, said low value being suffi-
ciently above zero to prevent the production of
objectionable noise by said sound preducing
device during periods of little or no received
signal.

2. The combination, in a radio receiving ap-
paratus, of a sound reproducing device, means
for controlling the maximum and minimum vol-
ume levels of the sound reproduced by said
device, said means including an automatic vol-
ume -control device for determining the maxi-
mum volume level, and automatic means for
determining the minimum volume level by ren-
dering said sound reproducing device inoperative
in response to a volume level less than a prede-
termined amount, said amount being sufficiently
above zero to prevent production of objectionable
noise by said sound producing device during
periods of little or no received signal.

3. In a radio receiving apparatus, the com-
bination of a radio signal amplifying and detect-
ing means providing a signal channel, a sound
producing device connected with said signal chan-
nel to receive the signal output therefrom, means
responsive to changes in the signal strength ap-
plied to said channel for automatically main-
taining substantially a constant output volume
from said sound producing device, and means
including a current responsive relay for auto-
matically disconnecting the signal channel of
the apparatus from said sound producing device
in the absence of received signal of a predeter-
mined strength.

4. In a radio receiving apparatus, the combi-
nation of a radio signal amplifying and detect-
ing means providing a signal channel, a sound
producing device connected with said signal
channel to receive the signal cutput therefrom,
means responsive to changes in the signal
strength applied to said channel for automatically
maintaining substantially constant output vol-
ume from said sound producing device, and
means for disconnecting the signal channel of
the apparatus from said sound producing device
in the absence of received signal of a predeter-
mined strength, said means including an electric
discharge device connected with the signal chan-
nel of said apparatus and having an output cir-
cuit, and a current responsive relay in said cir-
cuit for disconnecting said sound producing
device from said apparatus.

5. The combination, in a radio receiving appa-
ratus having an electron discharge detector, of
a sound producing device, means for auto-
matically controlling the volume of sound pro-
duced by said device whereby the maximum
volume is determined, and means responsive to
currents of said detector for automatically ren-
dering said sound producing device inoperative
whereby the minimum volume produced by said
device is determined.

6. The combination, in a radio receiving appa-
ratus having an electron discharge detector, of
a sound producing device, means for controlling
the maximum and minimum volume levels of the
sound produced by said device, said means in-
cluding an automatic volume control device for
determining the maximum volume level, and au-
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tomatic means responsive to currents of said
detector for determining the minimum volume
level by rendering said sound producing device
inoperative in response to a volume level less
than a predetermined amount.

7. The combination, in a radio receiving ap-
paratus, of a radio frequency amplifier, a de-

tector, an audio frequency amplifier, a sound

producing device, means responsive to currents of
said detector for automatically confrolling the
amplification of said radio frequency amplifier
whereby the maximum volume of sound pro-
duced by the currents of said audio frequency
amplifier is determined, and means responsive
to currents of said detector for rendering said
sound producing device unresponsive to the cur-
rents of said audio frequency amplifier whereby
the minimum sound volume is determined.

8. In a signal receiving system, volume control
means responsive to an incoming signal, a ther-
device responsive fto = said volume
contrel means, a sighal indicating device, circuit
connections between said devices and means con-
nected with and controlled by said thermionic
device for rendering said signal indicating device
inoperative.

9. In a signal receiving system, signal indi-
cating means, signal amplifying means having
an output circuit providing a signal controlled
potential means responsive to said potential for
de-energizing said signal indicating means, and
means associated with said de-energizing means
whereby it is rendered responsive only to signals
having a definite minimum amplitude.

10. In a signal receiving system of the type
having automatic volume control means, signal
indicating means, signal amplifying means
adapted to provide an output potential respon-
sive to changes in the amplitude of a signal wave,
means responsive to said potential for rendering
said signal indicating means inoperative, said
potential responsive means having a certain
range of sensitivity and means for adjusting the
range of sensitivity of said potential responsive
means.

11. In 2 radio receiving system, a signal receiv-
ing circuit, a control device having an input cir-
cuit connected with said signal receiving circuit
and an output circuit, a second control device
connected with the output circuit of the first
named device, a relay connected with said last
named device whereby it is responsive to changes
in current flow therethrough, said relay having
control contacts, a signal output circuit for said
system, a sound producing device connected
therewith, and circuit means connecting said re-
lay contacts and said output circuit, whereby op-
eration of the relay controls the output to said
sound producing device.

12. In a radio receiving system, the combina-
tion with an automatic volume control device
and an amplifier contrelled thereby, of a second
control device connected with said volume con-
trol device whereby it is controlled jointly with
the amplifier, and means controlied by the sec-
ond named device for preventing the transmis-
sion of audible signals through said system in
response to received signals of an amplitude
lower than a predetermined value.

13. A signalling system comprising a high fre-
quency amplifier circuit, means for tuning said
circuit threugh a range of frequencies, a gain
control device for regulating the sensitivity of
said amplifier, means for utilizing the amplifier
output, and additional means for automatically

decreasing the utilizing efficiency of said last
means when said amplifier is adjusted to sub-
stantially maximum sensitivity by said gain con-
trol device but is tuned through a point of said
range where less than a predetermined amount
of high frequency energy is received.

14. In a system for the reception of signal
energy, 2 receiver having a detector normally
in operative condition and a demodulated signal
output path normally maintained in a condi-
tion of disability, means responsive to carrier
energy transmitted to the receiver for adjusting
the gain of seid receiver, and means responsive
to said carrier energy for removing the disability
from said demodulated signal output path.

15. In a signal receiving system of -the' type
having automatic volume control means, signal
indicating means, signal amplifying 'means
adapted to provide an output current respon-
sive to changes in amplitude of a signal wave,
means responsive to said current for render-
ing said signal indicating means inoperative, said
current responsive means having a certain range
of sensitivity, and means for adjusting the range
of sensitivity of said current responsive means.

16. A receiving system comprising a signal
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translating device, a radio frequency amplifier -

connected to the device, means for regulating the
sensitivity of said amplifier inversely with received
signal energy level, and means, operative to dis-
able said device, when said amplifier is adjusted
to substantially maximum sensitivity by said
regulating means and no signal energy is received.

17. In combination, in a radio receiver, a radio
frequency amplifier, a frequency changing means,
a low frequency amplifier, means for controlling
the gain of the radio frequency amplifier, and
an electrical relay, responsive to variations in the
output of said frequency changing means, for

reducing the transmission efficiency of the low

frequency amplifier when the gain of the radio
frequency amplifier is increased by said control-
ling means and no carrier wave is received.

18. In combination, in a radio receiver, a radio
frequency amplifier, a frequency changing means,
a low frequency amplifier, means for controlling
the gain of the radio frequency amplifier, and
an electrical relay, responsive to variations in the
output of said frequency changing means, for
reducing the transmission efficiency of the low
frequency amplifier when the gain of the radio
frequency amplifier is increased and no carrier
wave is received, said low frequency amplifier
including an output transformer, and said relay
being connected to control the circuit of the
transformer secondary.

19. A signaling system comprising a high fre-
quency amplifier circuit, means for tuning said
circuit to a desired frequency, a gain control de-
vice for regulating the sensitivity of said ampli-
fier, means for utilizing the amplifier output, and

additional means for automatically decreasing .

the utilizing efficiency of said last means when
said amplifier is adjusted to maximum sensi-
tivity by said gain control device but less than
a predetermined amount of high frequency
energy is received.

20. A signaling system comprising a high fre-
quency amplifier circuit, means for tuning said
circuit to a desived frequency, a gain control de-
vice for regulating the sensitivity of said ampli-
fier, means for changing the frequencies ampli-
fied at high frequency to a low frequency, a low
frequency amplifier, and additional means for
automatically impairing the transmision effi-
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ciency of the low frequency amplifier when the
high frequency amplifier is adjusted to substan-
tially maximum sensitivity by said gain control
device but no high frequency energy is received.

21. In a system for the transmission of modu-
lated signals, the combination with an ampli-
fier for amplifying said signals, and means auto-
matically controlling the gain of said amplifier
in accordance with the strength of received sig-
nals, of a demodulator, a reproducer for the de-
modulated signals, and means, operative simul-
taneously with said gain control means during
periods of operation of the latter, to substanti-~
ally prevent the reproduction of all output from
said demodulator when said signals decrease be-
low a predetermined intensity value.

22. In a radio receiver, means for automati-
cally regulating the amplification with inverse
relation to the strength of the received carrier
energy and means for preventing the occur-
rence of interfering noise in the oufput of the
receiver during periods when the carrier energy
is not received, said last-stated means compris-
ing an auxiliary device responsive to the car-
rier energy in rectified form and means asso-
ciated with the signal output circuit of the re-
ceiver and controlled by said auxiliary device for
suppressing the signal output of the receiver when
no carrier energy is being received.

2,059,870

23. In a system for the reception of energy
including a receiver having a detector normally
in operative condition, a demodulated signal out-
put path therefor and means for automatically
regulating the gain of the receiver with rela-
tion to the strength of the received carrier en-
ergy, the method of transmission control which
consists in normally maintaining said demodu-
lated signal output path in a condition of disa-
bility and applying the received carrier energy
to perform the double function of regulating
the gain of the receiver and removing the disa-
bility from said demodulated signal output path.

24, In a system for the reception of signals,
including a receiver, a demodulated signal path
therefor and means for automatically regulat-
ing the gain of the receiver with relation to the
strength of the received carrier energy, the
method of transmission control which consists in
normally maintaining said demodulated signal
path in a condition of disability, rectifying re-
ceived carrier energy and applying the rectified
carrier energy to perform the double function of
regulating the gain of the receiver and removing
the disability from said demodulated signal path.

RALPH S. HOLMES.
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