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This invention relates to a radio receiving
device, and particularly to a radio set arranged
to respond to certain conditions of reception.

Radio sets for receiving broadcast programs

are now very extensively used, and are uniformly

arranged to be accurately tuned o any of a
number of carrier wave frequencies correspond-
ing to the broadcasting stations.

By appropriate direction finding apparatus,

those broadcasting stations, if on the air, can
serve quite effectively to guide enemy war planes
to their objectives. Accordingly in time of war,
broadcasting stations in a certain locality are
ordered off the air just as soon as unidentified or
enemy planes are detected in that locality, indi-
cating an imminent air raid. The cessation of
broadcasting therefore is, to the public, a fore-
warning of an air raid.

This forewarning is of particular importance to
place the members of civilian defense on the
alert; but when the broadcasting stations go off
the air, often those most concerned with this
do not have their radio sets in operation.

It is one of the objects of this invention to
make it possible to operate ‘a signal or a control
device, such as a relay, upon cessation of broad-
casting; and particularly to accomplish this re-
sult while the radio set is silent. )

It is another object of this invention to make it
possible to use a standard set, with the addition
merely of a few inexpensive parts, to eﬁ"ect the
desired results.

In order to accomplish these obJects the ‘in-
vention contemplates the use of the carrier wave

energy received from a specific tuned-in station,

to render the set ineffective; and as soon as the
_carrier wave ceases, the set can operate to pro-
duce a signal or control -effect, such as for ex-
ample through the usual loud speaker or by-aid
of a relay device.
More specxﬁca,lly, almost all radio recelvers are
now rprovided with automatic volume control

circuits. These are usually so arranged that when'
the sxgnal strength reaches a high limit, the

carrier wave causes the creation of a negative
bias ‘sufficient, when imposed upon the control
electrode of a previcus amplifier tube, to reduce
the amplification. Conveniently this negative
bias thus created by the carrier wave, is used in
this invention, to reduce the energy. transmitted
to the output .of the set, thereby keeping the set
inactive. Upon cessation of the carrier wave,

the negative biasis no.longer created, and energy.

can flow to the output, as by the aid of a regener-
ative or feed-back circuit,. causing -the loud-
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speaker to produce & tone of a pitch determined
by the intensity of the current. Placing the set
in a. condition to respond fo cessation of broad-
casting, while yet remaining silent, is simply
effected by the aid of g switch.. This switch can-
be placed in a position where the set- operates
to reproduce the broadcast, of in another position,
reducing the flow of energy to the loud speaker,
while the set is turned on, and yet conditioning
the circuits so that an audible signal is received
as soon as broadcasting ceases.

In another form of the invention, the carrier
wave operating serves to cause a flow of energy
through an amplifier system sufficient to operate
a relay. Such a relay may be used to de-energize
sources of light auftomatically, as for black-out
pUrposes. -

This invention possesses many other advan-
tages, and has other objects which may be made
more readily apparent from a consideration of
several embodiments of the invention. For this
purpose - there are shown a few forms in the
drawings accompanying and forming part of the
present specification. These forms. will now be
described in detail, illustrating the general prin-
ciples of the invention; but it is to be understood
that this detailed description is not to be taken
in a limiting sense, since the scope of the inven-
tion is best defined by the appended claims.

Referring to the drawings:

Pigure 1 is a wiring diagram illustrating one
form of the invention; and

Fig. 2 is g fragmentary wiring diagram of a
modified form of the invention.

~In the present instance, the invention is illus-
trated in connection with a conventional type of
superheterodyne radio “receiver. However, the
invention may be incorporated in connection with
other types of receivers.

The wiring diagram of Fig. 1 shows in general
various units of such a conventional superhetero-
dyne receiving system. Thus for example there
is illustrated a pickup { which may be in the form
of an antenng circuit or a loop circuit. This pick--
up { is shown as connected to a tunable radio
frequency amplifier system 2. The output of this
radio’frequency -amplifier system is connected to
a converter 3 which usually comprises an oscil-
lator and a first detector. The output of the con-
verter is' connected to the intermediate frequency
amplifier system 4.

Since the particular scheme of connections is
unimportant, these various elements 1, 2, 3 and 4
are shown in the form of block diagrams.

The output of the intermediate frequency am-
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plifier system 4 is shown as connected to a sys-
tem § that comprises the sound detector as well
as a source of automatic volume control voltage.
This system 5 is arranged in any well known
manner to develop a voltage, usually of negative
character, which may be impressed upon the con-
trol electrodes of at least some of the amplifier
tubes in the preceding stages 2, 3 and &, for the
purpose of limiting the degree of amplification.
Since these systems 2, 3, 4 and 8§ are provided
with ground connections as illustrated, the auto-

matic volume control voltage can be made effec-

tive by the aid of a conductor 8 leading from the
system 5, and branching off to appropriate am-
plifier tubes in the systems 2, 3 and 4. This au-
tomatic volume control voltage is impressed upon
the control electrodes of some of the tubes in-
cluded in the stages 2, 3 and 4.

‘While a conventional form of automatic volume
control system is indicated, for the purposes of
the present invention, a control veltage may be
created in any other known manner, by the op-
eration of the carrier wave received by the pick-
up system |,

When the entire system is operating as a con-
ventional radio receiving system, the ocutput of
the system § may be connected to the input cir-
cuit of an audio frequency amplifier 7. This is
shown as a conventional triode, although cother
types of tubes might be utilized. The input cir-
cuit of the amplifier tube T is connected to the
system 5 through a switch 8 located hetween the
control electrode or grid 9 and one cof the output
leads of the system 5. The cathode 18 of the am-
plifier T is shown as connected tc the other out-
put lead of the system 5. The audio frequency
amplifier T is shown as coupled in any desired
manner to the input circuit of a power tube 1i,
also shown for the sake of simplicity as a triode.
The output circuit of the tube fi includes the
primary winding {2 of an iron core transformer
13. The secondary winding {4 is shown as con-
nected to operate a sound reproducer such as the
loud speaker I5.

The anodes of tubes T and Il are arranged to
be connected to a conventional source of direct
current potential, in a well understood manner.
Furthermore, the cathodes of both tubes T and
11, as well as one of the terminals of the secondary
winding 14, are all connected to ground as indi-
cated at 16.

In the normal use of the receiving set, the
switch 8 is thrown to the full line position and
the set operates in a well understood manner.
If, however, the switch 8 is thrown to the dotted
line position, reception of a carrier wave main-
tains the set silent. Upon cessation of the car-
rier waves, the loud speaker {5 is caused to emit
a sound sighal. The manner in which this is ac-
coemplished will now be described.

Since switch 8, when in the dotted line posi-
tion, disconnects the input circuit or audio fre-
duency amplifier T from the output of the system
8, the set is no longer operative as a conventional
receiver set. By placing the switch & in the dotted
line position so as to connect the control electrode
9 to the conductor i1, this control electrode 9 is
biased with the automatic volume control volt-
age. This biasing is in such a direction, usually
negative, as to cause a greatly reduced output
voltage across the output circuit of the amplifier
1. Thus the automatic volume control lead 8§ is
shown as connected by the aid of the conductor
18 and resistance 9 to the connection {71 and
by way of switch 8 to the electrode 9. According-
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ly while the carrier wave is being received the
transmission of signaling impulses is substantial-
ly entirely blocked through the amplifier 1. When
the carrier wave ceases, however, this blocking
potential is no longer created. The amplifier 7
is then rendered sufficiently active to cause oscil-
lations in a regenerative or feed-back circuit.
This regenerative circuit includes a coupling be-
tween the input of tube 7 and the output of tube
{1. This is accomplished by the aid of the con-
nection 20 in-which is included a capacitance 21
as well as a variable resistance 22. The regenera-
tive or feed-back coupling thus includes the con-
trol electrode 9, the resistance 22, capacitance 21
and the inductance 4. Accordingly when tfhis
switch 8 is in the dotted line position and the
carrier wave gees off the air, the loud spesaker 1§
is rendered active by the oscillations of current
produced through the cooperation of the regen-
erative circuit with the tubes T and {!.

The pitch and amplitude of the sound pro-
duced by the loud speaker {5 when the regenera-
tive circuit is aetive depends upon the capacity of
the capacitance 21 as well as the value of the
resistance 22. This may be purposely made ad-
justable for controlling the feed-back circuit.

The resistance 19 is also indicated as variable,
This resistance has no effect upon the biasing
voltage applied to the control electrode 9; but
together with the resistance 22 it determines
the amount of feed-back between the cutput and
input eircuits of the system comprising the tubes
7 and 1. In ordinary instances the resistance {9
may he of the order of ten thousand or less chms
and may be as high zs one hundred thousand
ohms. Similarly the vesistance 22 may be of the
order of thirty thousand chms to three million
ohms. The capacily of the capacitance 21 may be
of the order .001 microfarad to as high as .01
microfarad. ~Of ceurse these values are depend-
eht to some extent upon the other constants of
the system;

It is not essential to wutilize a feed-back or
regenerative cireuit to obtain a signaling or con-
trolling function.. Thus in the form of the in-
vention illustrated in Fig. 2, an electromagneti-
cally operated relay mechanism 23 is illustrated.
This relay may include front and back contacts 24
and 29. The relay mechanism 23 includes an
electromagnet 25 located in the output circuit of
a power tube 26. This power tube has its input
circuit connected to the output circuit of the
amplifier 21." The plate current in tube 27 pro-
vides a grid bias for tube 26, as by the aid of the
resistances 30, 31, 32.

The amplifier 27 is shown as having a control
electrode 28 corresponding to the control elec-
trode 9 of the first form of the invention. The
switch 8 in the full line position serves io im-
press upon the input side of the amplifier 27 the
signaling impulses received by the radio receiving
set. In the dotted line position the switch 8§ con-
nects the electrode 28 to a source of biasing volt-
age such as the-automatic volume control voltage.
‘When the carrier wave is active the plate current
in tube 2T is a minimum due to the grid bias on
the grid-28. Accordingly, the grid bias on power
tube 26 is also a minimum and consequently the
current in tube 26 is a maximum and the relay 23
is held in the position indicated, the electromagnet
25 being energized. Should the carrier wave dis-
appear, the current increase in the plate circuit
of tube 27 causes an increase of bias on the grid of
tube 26 and the resultant decrease in the plate
current.in tube 26 permits the relay to open:
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In this way, a failure in the receiver or its
power supply automatically causes the relay 23 to
operate, which provides a safety factor.

What is claimed is: )

1. Tn a radio receiving system utilizing a series
of electronic emission tubes cooperating with a
translating device, each of said tubes having an
input side, means responsive to the reception of a
carrier wave by said system for creating a poten-
tial difference, means for disconnecting the input
side of one of the tubes so that the system is
rendered incapable of transmitting signaling im-
pulses, and for connecting said input side to the
means creating a potential difference, said poten-
tial difference, when it exists, being of such
direction and value as to block the transmission
of energy through said tube, and means co-
operating with said tube for causing energization
of said translating device upon cessation of said
blocking effect. .

9. In combination with a radio receiver of the
type having a plurality of electronic emission
tubes adapted to cooperate with a translating
device, each of said tubes having a control elec-
trode, and an automatic volume control by the
aid of which a potential difference is created in
response to the reception of a carrier wave by
said receiver, said potential difference being
applied as a control electrode bias to at least one
of said tubes ahead of the 1ast tube: means
adapted to form a regenerative circuit, including
said last tube as well as a circuit controller for
optionally connecting the control electrode of
said tube with said means, or in signal receiving
relation with the other tube or tubes, and means
for applying at least a part of said potential
difference to the regenerative circuit so as to be
effective on the control electrode of said last tube,
said potential difference, when it exists, being of
such. direction and magnitude as to cause & re-
duction in the supply of signalling voltage to the
translating device to render said device substan-
tially inactive, the constants of said regenerative
circuit being such that, upon cessation of the
carrier wave, the regenerative circuit operatively
affects the translating deviee.

3. In combination with a radio receiver of the
type having at least a pair of electronic emission
tubes adapted to cooperate with a sound re-
producer, each of said tubes having a control
electrode: means responsive to the reception of a
carrier wave by said receiver for creating a po-
tential difference, and circuit forming means
adapted to be connected to the control electrode
of one of said tubes, and when so connected
serving to apply said potential difference to said
electrods, as well as to form a regenerative circuit
including said tuke, said potential difference,
when it exists, being of such direction and mag-
nitude as to cause a reduction in the supply of
signalling current to the sound reproducer, said
regenerative circuit having constants such that
said circuit is effective to energize sajd sound
reproducer only when said potential difference is
substantially non-existent.

4. In combination with a radio receiver of the
type having at least a pair of electronic emission
tubes adapted to cooperate with a sound repro-
ducer, each of said tubes having a control elec-
trode: means responsive to the reception of a
carrier wave by said receiver for creating a poten-
tial difference, circuit forming means adapted to
be connected to the control electrode of one of
said tubes, and when so connected serving to ap-
ply said potential difference to said electrode, as
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6.

well as to form a regenerative ¢ircuit including
said tube, said potential difference, when it ex-
ists, being of such direction and magnitude as
to cause a reduction in the supply of signalling
current to the sound reproducer, ‘said regenera- .
tive circuit having constants such that said cir-
cuit is effective to energize said sound repro-
ducer only when said potential difference is sub-
stantially’ non-existent, and a common circuit
controller for optionally connecting said electrode
with said ecircuit forming means, as well as for
causing ‘said potential difference to become ef-
fective on said electrode, or to receive signalling
current from a preceding tube. )

5. In combination with a radio receiver of the
type having a series of clectronic emission tubes
adapted to cooperate with a sound reproducer,
each of said tubes having a control electrode and
an anode, said recelver also having an auto-
matic volume control responsive to the exist-
ence of a carrier wave to apply a potential differ-
ence on at least one of said tubes ahead of the
last tube of the series, for limiting the volume: a
pair of circuit forming means optionally rendered
effective, one circuit of said pair serving to trans-
mit signalling impulses in a normal mannetr to
said last tube, the other circuit serving to impress

“at least part of said potential difference on one

of said tubes beyond the said prior tube or tubes,
said potential difference, when it exists, being of
such direction and magnitude as to render said
one tube ineffective.to cause operation of the
sound reproducer, said other circuit including a
connection between the conftrol electrode and
the anode of said tube for causing said tube to
oscillate and cause operation of the sound repro-
ducer when said potential difference is non-
existent due to the cessation of the carrier wave.

6. In combination with a radio receiver of the
type having a series of clectronic emission tubes
adapted to cooperate with a sound reproducer,
each of said tubes having a control electrode and
an anode, said receiver also having an automatic
volume control responsive to the existence of &
carrier wave to apply a potential difference on
at least one of said tubes ahead of the last tube
of the series, for limiting the volume: a circuit
forming means including a circuit controller and
adapted to connect said volume control means to
the control electrode of one tube of said series
beyond those having automatic volume control,
said connection serving to impress a biasing po-
tential sufficient, while the carrier wave exists,
to render said one tube ineffective to cause opera-
tion of said sound reproducer, and means forming
a regenerative circuit including said one tube,
and causing, during cessation of said carrier
wave, oscillations that operate the sound re-
producer.

7. In signalling apparatus utilizing a series of
electronic emission tubes adapted to cooperate
with a translating device, at least one of said
tubes having a control electrode, said tube being
unable to transmit amplified signalling impulses
of a carrier wave received by said apparatus to
said translating device, means operative to create
a-potential difference in response to the recep-
tion of said carrier wave, and means optionally
connecting said control electrode to a signal
translating cireuit or to said potential difference
creating means for impressing said potential dif-
ference upon said control electrode, said potential
difference, when it exists, being of such direction
and magnitude as to block transmission of en-
ergy through said tube to the translating device,
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and ineffective to block such transmission when
the carrier wave ceases,

8. In signalling apparatus ufilizing a series of
electronic emission tubes adapted to cooperate
with a translating device, at least one of said
tubes having a control electrode, said tube being
unable to transmit amplified signalling impulses
of ‘a carrier wave received by said apparatus to
sald translating device, means operative to create

a petential difference in response to the reception 10

of sgid carrier wave, means optionally connect-
ing daid control electrode to a signal translating
cirewit or to said potential gifference creating
means for impressing said potential difference
upon said control electrode, said potential differ-
ence, when it exists, being of such direction and
magnitude as to block transmission of energy
through said tube to the translating device, and
ineffective to block such iransmission when the

15

8

carrier wave ceases, and mearis cooperating with
said tube capable of effectively energizing said
translating device when said blocking effect
ceases. : )
LOUIS B. BRITTAIN.
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