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This invention relates to frequency-responsive
control systems, and has for its object to provide
an improved frequency-responsive control system
whereby a device or circuit may be conirolled in
some predetermined manner, actuated or pre-
vented from functioning, in response to one or
more frequency components of a received radio
signal without being responsive to said compo-
nents when received with other signals or com-
ponents of the same signal.

It is also an object of this invention to provide
an improved frequency-responsive control system
In connection with a radio signal receiving sys-
tem for effecting differing control functions se-
lectively in response to signals at frequencies con-
tained within a predetermined band of frequen-
cies to which the signal receiving system is re-
sponsive,

It is a further object of this invention to pro-

vide a radio signa) receiving system having g con-
trol function responsive to predetermined audio

frequency signals in relatively narrow bands while
preventing the occurrence of the control function
in the presence of wider range audio frequency
signals including said bands. In accordance with
the invention, audio frequency signals in the fre-
quency bands within which the energy of speech
or music is maximum may be adapted to control
a condition of operation of the receiving system,
such as the signal output to a loudspeaker, or to
control asseciated apparatus, such as a facsimile
printer or a facsimile receiving system, without
interfering with a normal function such ag the
reception and reproduction of broadcast pro-
grams, including music and speech, covering the
full audio frequency band within which the con-
trol frequency or frequency bands are included.

It is also an object of this invention to provide
a control system for operating a relay device in
response to intermittent signals at a predeter-
mined audio frequency or in a predetermimed
band of audio frequencies contained within the
band of audio frequency signals inherent in
music, and for preventing operation of said de-
vice in response to a wider band of audio fre-
quencies including said intermittent signal fre-
guencies. :

Further, in accordance with the invention, a
frequency-responsive control system is provided
in connection with the audio frequency channel
of a radio signal receiving system, for deriving
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an audio frequency signsl or band of signals for

blocking the control system, and another audio .

. frequency signal or'b_and of signals for operating
the control system. Either or both signals may
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be rectified to provide suitable contro! potentials
which, when applied to the control system, pre-
vent the latter from operating or responding
when a blocking signal is being received, while
the system is operative in response tc a control
signal in the absence of the blocking signa]l. The
operating signal may be an intermittent signal
such as a facsimile framing signal or it may be
the band of signal frequencies in which the maxi- .
mum energy of speech is provided.

The invention will be further understood from
the following description, when considered in
coniection with the accompanying drawing, and
its scope is pointed out in the appended claims.

In the drawing,

Figure 1 1s a schematic circuit diagram ot a
frequency-responsive control system embodying
the invention as applied to a radio signal receiv-
ing system and recording apparatus,

Figure 2 is a graph showing curves illustrative
of operating characteristics of the circuit of Fig-
ure 1,

Figure 3 is a further schematic circuit diagram
of a modification of the control system of Pig-
ure 1, and’

Figure 4 is g schematic circuit diagram of a
frequency-responsive control system responsive
fto speech and embodying the invention in its ap-
plication to a signal receiving system,

Referring to Figure 1, any suitable signal re-
ceiving system or signal source represented by the
rectangle 5, for producing audio frequency sig-
nals, is connected to an audio frequency amplify-
ing channel including a power amplifier 6 from -
which output signals are derived through an out-
but circuit 1. A selector switch 8 in the output
circuit provides a connection with a terminal
8 for energizing a suitable output device, such as -
a 'loudspeaker 10, and an alternative connection
with a contact {i for supplying the audio fre-
quency output to any suitable utilization appara-
tus such as a recorder or facsimile printer {2
through a circuit indicated at 13.

The facsimile printer is supplied with operat-
ing current from supply means represented by the
circuit 14, under control of a suitable relay de-
vice comprising contacts 15 and an operating
winding or coil 16 which is placed under. control
of the audio frequency signal currents in the cir-
cuit }3 through a frequency-responsive control
system 8. .

The control system or channel 18 comprises

-$wo tuned circuits, one of which is responsive to

a blocking frequency contained within s wider
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frequency band, such as a bhand of audio fre-
quency slgnals inherent to music.

The second tuned circuit is responsive to a con-
trol or operating frequency also within the audio
frequency range, which frequency is character-
istic of a signal applied to a contreclled appara-
tus, such as the facsimile printer {2. In the pres-
ent example, this is the facsimile framing signal
which comprises intermittent pulses. It may,
however, be any suitable operating signal pro-
viding operation or control of the relay device at
the output end of the control channel. The
blocking signal prevents the operation of the re-
lay device whether the control signal is present
or not,

In the present example, the first tuned circuit,
connected with the audio frequency output circuit
(3, comprises a tuning inductance 20, a tuning
capacitor 21 and a current-responsive element 22
connected in series. The last is the heater or fila-
ment of a rectifier tube 23 having an anode 24
connected with a positive potential supply lead
25 from the power amplifier 6 or other suitabie
source, and having a cathode 28 connected
through an output impedance or resistor 27 with
a negative power supply lead 28 from the same
source. The resistor 21 is provided with a shunt
bypass capacitor 289.

The second tuned circuit, also connected with
the audio frequency output circuit 13, comprises
a tuning inductance 30, a series tuning capacitor
31 and a current-responsive device 32 which is
the heater or fllament of an amplifier tube 33.
The last is provided with an anode electrode 34,
connected with the positive supply lead 28, and
a cathode 3§, connected through the operating
winding 18 of the relay and the resistor 27 by way
of a lead 371 to the negative side of the supply
circult 28. The negative supply lead is also con-
nected to ground or chassis as indicated at 38.

The control grid 38 of the amplifier tube 33 is
connected to ground or to the negative terminal
40 of the resistor 27 through a grid lead 41, The
fllament 32 may be provided with a shunt re-
sistor 44 for limiting the current flow there-
through. Both control circuits 20--21—22 and

the circuit 30—31—32 are connected back to the-

. power amplifier or audio frequency source through
ground or chassis connections indicated at 48.

The operation i{s as follows: A radio signal
is selected, amplified and detected in the system
8 in the usual manner and is further amplified
in the power amplifier §, the audio frequency
output of which may be applied through the
switch 8—8 to the loudspeaker 10 for normal
broadcast reception.

The audio frequency output may be applied to
the output circuit 13 through the switch connec-
tion 8—I1(, from which it is supplied to the ap-
paratus 12 and to the two control circuits in par-
allel. In the present example, the first control
circuit is tuned to the midfrequency of the peak
energy content of music which may be assumed
to be of the order of 660 cycles, while the second
control circuit is tuned sharply to the operating
signal for the control system which is chosen as
the facsimile framing pulse frequency of 2000
cycles. :

When the control frequency is present, that
is, when the facsimile signal is received, the cir-
cuit 30—31-—-32 responds to the 2000-cycle sig-
nal, causing the serles circuit to resonate at that
frequency and producing sufficient cwrent to
heat the fllament 32 of the control amplifier 33.
Plate current then flows from the anode 34 to the
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cathode 35 and thence through the operating
winding 18 of the relay device causing the con-
tacts 15 to close, thereby energizing the facsimile
printer 12 and permitting operation thereof in re-
sponse to the received facsimile signal,

If music is present with or without the strong
facsimile framing pulse, the circuit 20—21—22
responds to the peak energy content thereof, caus-
ing the heater 22 to be energized and permitting
current to flow from the anode 24 to the cathode
26 of the rectifier 23 and thence through the out-
put resistor 21 which applies a strong negative
bias between the cathode 35 and the grid 39
thereby cutting off the tube 33 so that, whether
the facsimile signal is present or not, the relay
device may not operate. Likewise, the control
channel is blocked against operation in response
to any 2000-cycle component present in the music
received through the system. )

With this-arrangement,” the receiving system
may be energized and .naintained in operation for
facsimile reception without energizing the fac-
simile apparatus except when a facsimile signal
is actually received. Thus the normal transmis-
sion of broadeast signals including signals in the
range of the control frequency does not operate
the system.

The operation of the system may further be
understood with reference to Figure 2 showing a
curve 46 representing the response of the circuit
20—21—22 to the peak energy content of musiec
in the region of 660 cycles and a curve 41 rep-
resenting the response of the circuit 30—31—32
to the facsimile framing impulses at 2000 cycles.
The latter circuit is preferably sharper in its -
frequency response than the circuit 20-—21—122 as
indicated by the relative width of the two curves.

It will be noted in connection with Figure 2 that
the facsimile signal also includes a facsimile pic-
ture signal in a frequency range above the fram-
ing signal and a facsimile synchronizing signal
which is a steady signal of the order of 480 cycles
which falls below the response range of the block-
ing circuit 20-—21-—22. The facsimile synchro-
nizing signal does nct block the control system
when recelving facsimile signals since the block-
ing circuit is tuned above the facsimile synchro-
nizing signal.

The thermal inertia of the heater 32 is such
that it will maintain the tube 38 conducting dur-
ing the reception of the 2000-cycle framing pulses,
thereby maintaining the relay contacts closed
for facsimile signal reception and recording.
Also, during the reception of facsimile signals
or when the tube 23 is in operation in response
to normal broadcast signals, the thermal inertia
of the fllament 22, as well as the thermal inertia
of the fillament 33, -is such thet the system is
not affected by static pulses.

In the present example, the main energy fre-
quency of the normal broadcast or music is uti-
lized as the blocking signal, while the operating
or control signal is the facsimile framing pulse.
Both signals are passed through series resonant
circuits which cause a variation in a direct cur-
rent to operate a relay device controlling appara-
tus which in this case is the facsimile printer.
The latter receives its signal from the same audio
frequency channel as the loudspeaker,

_ In another embodiment of the invention shown
in Plgure 3, 2 complete facsimile receiving equip-
ment may be energized under control of the fac-
simile framing pulse signal of 2000 cycles, while
the standard broadcast or music frequencies, also
coutainjng the 2000-cycle component, are pre-
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.vented from operating the facsimile system, as
in the circuit of Figure 1. The same blocking
frequency of 660 cycles is utilized. However, rec-
tification of the signals in the two branch cir-
cuits is provided to obtain biasing control of an
amplifier which in {urn controls the relay device.

Referring to Figure 3, the audio frequercy out-
put from g broadcast or other suitable receiver
50 is applied through an audio frequency output
circuit 51 to either a loudspeaker 42 or a fre-
quency-responsive controi system having an in-
put circuit 53, through a selector switchk 54 which

is shown in a position to apply the signals to the

circuit 53.

The latter circuit includes a blocking signal
circuit 55 coupled through a tuned transformer
56 to the circuit 53 and an operating or control
“signal circuit 57 coupled to the circuit 53 through
a tuned coupling transformer 58. The trans-
former 56 is tuned broadly to 660 cycles in the
present exampgple, while the transformer 58 is
tuned sharply to 2000 cycles. A rectifier 60 cou-
pled vo the circuit 55 and a rectifier 61 coupled to
the circuit 57 are connected in opposition to a
corimon output resistor 62 .across which is con-
nected a suitable bypass capacitor 63.

In response to normal brosdcast signals in-
cluding music, the circuit 55 is energized, caus-
ing the terminal 64 of the resistor §2 to become
positive and the opposite terminal 65 to become
negative. The Ilatter - terminal is conhnected
through a lead- 66 to the control grid 67 of a con-
trol amplifier 68, i the output circuit 69 of which

-is connected the relay operating winding {6.

Positive anode potential is glso caused to flow
through a bleeder resistor 10 and a bias resistor
11 to ground 13 to apply a negative bias between
the grid 67T and the cathode 13 which is corinected
at a point between the two resistors 70 and Ti.
It will be noted that the terminal €4 of the re-
sistor 62 is also connected to ground as indicated

at 74.

Thus, a ‘fixed negative biasing potential from
the resistor 11 is applied to the grid 67 through a
circuit which may be traced from the grid through
the lead 66 to the terminal 65, thence through the
resistor 62 to the terminal 64 and ground 74—12.
In the absence of received signals, this biasing po-
tential is such that the anode current is substan-
tially cut off. or maintained below a value suffi-
cient to actuate the relay. In the presence of
signals from the broadcast receiver in the broad-
cast range, or containing musie, the biasing po-
tential on the grid 87 in increased by the amount
of the voltage which appears across the resistor
62 as a result of rectification, mainly of the 660-
cycle band, applied to the rectifier 60 from the
transformer 586.

1f, during the reception of broadszast signals,
the 2000-cycle facsimile signal is received, it
passes through the circuit 57 by way of the sharp-
1y tuned transformer 51 and is rectified in the
rectifier 61. The rectified signal component
therefrom is in opposition to that provided from
the rectifier 60 and may reduce the negative bias-
ing potential on the grid 61. However, the fixed
biags 71 is such that it maintains the tube 88
biazed off or below an anode current value suffi-
cient to operate the relay.

In the absence of broadcast signals and in the
presence of a received facsimile signal or other

- controlling signal to which transformer 58 is
tuned, the rectifier 61 delivers & positive potencial
on the grid 87 which may have a value sufficient
to overcome the negative bias from the source 71
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and to permit the anode current t{o increase
through the circuit 69 to the relaying value for -
the relay winding 6, thereby causing the con-
tacts 16 to close, and energizing apparatus con-
trolled thereby which may, in the present ex-
ample, consist of a facsimile receiver 15 and a
facsimile printer 16 energized through the con-
tacts 15 from a power supply line 11. In the pres-
ent example, it will be seen that two control cir-
cuits are employed in the confrol system, one
responsive to a control frequency and the other
responsive to & blocking signal. With this ar-
rangement, asin the circuit of Figure 1, the con-
trolled apparatus is prevented from operating in
1esponse to signals in the audio frequency range,

-although the control frequency is included in that

range. Normally, a blocking frequency band is
selected which provides maximum energy in the
normally received signal range.

In the present example, the time constant of
the circuit is established by the diode output re-
sistor 62 and shunt capacity at 63, whereas in
the circuit of Figure 1 the capacity at 29 and
the resistor 21, in conjunction with the thermal
heating time of the filaments, determine the
time constant of that control circuit, both being
such in the present example that the 2000-cycle
framing pulses permit the relay 16—Ii5 to oper-
ate without interruption, in the absence of the
blocking signal.

The control system thus far described is par-

. ticularly applicable for the control of facsimile

receiving  apparatus whereby whenever a radioc
transmitter broadcasts a facsimile signal on the
wave length to which a receiver is tuned, the
facsimile apparatus may operate to record the
transmission without being put into operation
by the normal broadcast transmission from the

. same station.. Thus, the system may be placed
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in operation to stand by for facsimile signals,

without response to normal broadcast transmis~
sion although the controlling frequency is in-
cluded therein. A control system embodying the
invention may, however, be provided with more
than two control circuits and may be utilized to
control gpparatus other than facsimile apparatus.
For example, it may be used to control a radic
receiving system whereby transmission of sig-
nals of a certain character may be altered or cut
off.  One application of this arrangement is
shown in Figure 4, to which attention is now di-
rected.

A signal receiving system indicated at 80 is
provided with an audio frequency amplifier 81
and g loudspeaker 82 coupled thereto, which may
be cut off or muted in the presence of speech
transmission alone as distinguished from the full
transmission of music or other signals in the
audio frequency band, thereby permitting the
receiving system to respond only to music .or
other broadcast signals having substantialiy the
full audio frequency range while being nonre-
sbonsive to transmission of speech alone.

Referring to Figure 2 along with Figure 4, the
peak energy content of speech of occurs normally
between 300 and 600 cycles, as indicated at 83.
A control frequency band 84 below -the normal
speech band and a control frequency band 8%
above the speech range may be chosen %o pro-
vide two blocking signals for preventing opera-
tion of the countrol system when musical sounds
are received in either or both control bands.
Control bands of from 30 to 90 cycles, as at 84,
and from 2000 to 6000 cycles, as at 85, are suit-
able for maintaining the control system blocked
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and the sound output from the receiving system
is maintained although signals in the speech
range may be received therewith. Thus, music,
or other audio frequency output including the
speech range, is prevented from operating the
control system except when the output from the
receiving system is wholly speech, or signals of
other predetermined frequency characteristic
containing no components of appreciable magni-
tude in either of the blocking frequency bands.
Referring again to Pigure 4, a three-circuit
control channel 88 is coupled to the audio fre-
quency circuit 89 of the receiving system through
a suitable amplifier indicated by the single stage
90, the output circuit 81 of which is coupled to
three-tuned coupling transformers indicated at
92, 83 and 94. The tuned secondary windings

10
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88 and 96 of the transformers 92 and 93 are con- .

nected in geries, aiding relation to a rectifier cir-
cuit 871 comprising a diode rectifier 98 and an
output impedance 89 therefor. Transformers 82
and 93 are tuned respectively to the lower and
the upper control bands or blocking signals which
in the present example include the 30 to 90-cycle
band for the transformer 92 and the 2000-6000
cycle band for the transformer 93.

With the arrangement shown, audio frequency
signals received with a normal amplitude value
in - either or both of sald bands are impressed
upon the circuit 87 and the rectifier 98, result-
ing in a rectifled direct current component across
the resistor or output impedance 99.  The po-

larity of the potential derived therefrom is indi-
~ cated at the terminals of the resistor. The posi-
tive termrinal 100 is connected to ground and
through ground, and a source of biasing poten-
tial provided by g resistor 102, to the cathode 103
of an output amplifier 104 for the control chan-
nel.

The negative terminal 105 is connected through
a lead 106 to one grid 107 of the amplifier, which
is of the pentode type. The other elements of
thc amplifier include a screen grid 108, a second
control grid 109 and an output anode {10. In
the absence of signals, a fixed negative biasing
potential is applied to the grid 107 from the
source 102 which forms part of a bleeder con-
nection 11l—I112 from a positive anode supply
lead 113 to which the anode 110 is connected
through the operating winding (6 of the relay.

For controlling the output of the receiving sys-
tem and by way of example, the relay contacts
I8 are connected across the loudspeaker output
circuit 114 through a circuit lead {15 and ground
118, although the muting control may he effected
in any other suitable manner.

The time constant of the rectifier circuit 97—
9889 is established by the resistor 99 and a
shunt capacitor |8 whereby the circuit is read-
ily responsive to musical frequencies in the ranges
indicated, to provide additional negative biasing
potential to that provided by the source (02,
thereby to maintain the amplifier 104 substantial-
ly at cut-off and the relay 6 inoperative in the
presence of music or signals covering the major
portion of the audio frequency band.

The second control grid 1098 is connected with
the third control circuit comprising the tuned
-transformer 94 which is broadly responsive to
signals in the peak energy range for speech, as
between 300 and 600 cycles. Speech energy be-
tween these frequency limits is applied to a rec-

tifier circuit 118 comprising a diode rectifier {20, -

and an output impedance or resistor i2( shunted
by a suitable capacitor 122 for establishing a pre-
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8
determined time constant for operation of the
rectifier circuit.

The positive terminal 123 of the rectifier out-
put impedance {21 is connected through & time
constant delay network, comprising a series re-
sistor 124 and a shunt capacitor 125 to a grid
leak 126 connected with the other control grid
109, The negative terminal 127 is connected to
ground 128 and thence to the cathode 103 through
the fixed biasing potential source 102. Thus, in
the presence of a strong frequency component
in the major portion of the speech range, the
biasing potential provided on the grid (09 from
the source (02 is overcome or reduced by the
potential across the impedance 121 as a result
of rectifying the signals in that band through
the circuit 119 and rectifier 120.

In the event that signals in the two blocking
frequency ranges are absent, the increase in pos-
itive biasing potential on the second control grid
109 is sufficient to permit anode current to flow
through the relay winding 18, thereby closing
the contacts (5 and cutting off the sound output
to the loudspeaker 82. ‘

However, in the presence of music, the chanmnel
through the circuit 118 and the coupling trans-
former 94 is ineffective to cut off the loudspeaker
because of the presence of signals in the circuit
81 which provides a negative biasing potential on
the first control grid sufficient to cut off the tube
104 and to prevent the anode current from flow-
ing at a value sufficient to actuate the relay.

The time constant of the control network 99—
{18 is such that the circuit 97 is relatively fast
acting, whereas the time constant of the net-
work [21—122 is lomger so that the circuit (19
is slower acting than the circuit 87. The network
{24—125 may be faster acting with a shorter time
constant than the circuit network 99—118. 'This
enables the control to remain closed during
pauses.common to speech and yet to open rap-
idly upon resumption of music.

In the circuit of Figure 4, two blocking fre-
quencies are provided, either or both of which
impart to the control system a biasing potential
for cutting off the output from the control chan-
nel, thereby rendering it inoperative. The con-
trol signal may be an intermittent signal of pre-
determined audjo frequency or a band of frequen-
cies. In any case, however, while the control
frequency lies within the audio frequency range,
music and other signals in the full audio fre-
quency range are prevented from operating the
control system by the proper selection of the
blocking frequencies which are also derived from
the same audio frequency channel of the receiv-
ing system, preferably in the band of frequencies
outside that representing the peak energy con-
tent of speech. The control frequency from the
same audio frequency channel is a different fre-
quency.. In case the control frequency is inter-
mittent, the thermal inertia of the rectifier or
amplifier tubes or proper choice of time constants
in the control channel of the rectifier circuit may
be utilized to provide steady operation.

It will be appreciated that the control of the
output. through the rectifier 98 and circuit 87 may
be made responsive to any suitable bands of audio
frequency signals outside of the pass band of the
circuit (19 and likewise the control provided by
the rectifler 120 and the circuit { {9 may be made
responsive to the music or other frequency band
in the audio frequency spectrum so that, for ex-
ample, the control circuit may function when-
ever music is present in the output of the receiv-
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ing system, but does not function for speech
alone, thus muting the receiver for musie, but
not for speech. .

A control system embodying the invention is
particularly effective in connection with a broad-
cast signal receiving system to control a condition
of operation thereof or the operation of an asso-
ciated apparatus or circuit in response to signals
of a predetermined audio frequency contained
within the audio frequency band of the system
without being operated by normal signals rep-
resenting the full musiecal
rangeé of the system.

Iclaim as my invention:

1. A frequency responsive control system com-
prising in combination, an audio frequency signal
channel, & tuned branch circuit coupled to said
signal channel responsive to a predetermined
frequency characteristic in an audio frequency
band, a second tuned branch circuit responsive
to a control frequency within said audio. fre-
quency band, & relay device, means including an

electron discharge path for causing said relay de.

vice to operate in response to signals through said
second branch circuit, and means to impede con-
duction through the discharge path for prevent-
ing the operation of said relay device in response
to sighals through said first branch circuit.

2. The combination with a radio receiving sys-
tem having an audio frequency output circuit,
of a frequency responsive contro] system connect-
ed with said circuit comprising a tuned branch
circuit responsive to audio frequencies in a band

2,409,088
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or audio frequency -
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cutting off the audio frequency output to said
device, an amplifier tube for controlling said last
named means, a circult connected with said sig-
nal channel and responsive to frequencies with-
in the range of speech for controlling said ampli-
fier and the output of said sound producing de-
vice, a second circuit responsive to audio fre-
quency signals ocutside the frequency range of
speech, connected with said amplifier tube to pre-
vent conduction therethrough in response to said
last named signals, whereby said system is selec-
tively responsive to music and nonresponsive o0
speech. : :

6. A frequency responsive selective switching
system comprising in combination, an audio fre~
quency signal conveying circuit, g tuned circuit
coupled thereto responsive to & control signal at
a_frequency contained within & band of musical
sound frequencies, a second tuned circuit coupled
to sald audio frequency eircuit responsive o gudio
frequency signals in a band outside the major por-

“tion of the musical sound frequency range, & sig-
. nal rectifier connected with each of sald coupled

28

30

containing maximum energy for music, a second .

branch circuit tuned to the framing pulses of a
facsimile.sigrial within the audio frequency band,
an electron discharge tube responsive to the re-
ception of the last named signals to cause opera-
tion of a control device, and means responsive to
signals in said first named branch circuit for bias-
ing the electron discharge tube to prévent the
operation of said control device.

3. The combination with an audio frequency
amplifier having an output circuit, of means for
deriving therefrom audio frequency signals in a
predetermined band, a frequency responsive sys-
tem, an electron discharge tube, means for ap-
plying said derived signals to said system to block
-the conduction of said discharge tube, means for
deriving audio frequency signals from said out-
put circuit in a second band of audio frequencies,
and means for applying said last named signals
to sald system for effecting conduction of said
discharge tube in the absence of signals in sald
first named circuit, o

4. The combination with g radio signal re
ceiving system having an audio frequency ampli-
. fying channel, of means connected with said
channel for deriving therefrom signals of a pre-
determined audio frequency contained within the
band of audio frequencies inherent to music, an
electron discharge tube, a .controlled apparatus
responsive to current through said tube, means
for controlling the furictioning of said electron

discharge tube including a circuit connected with
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sald audio frequency amplifying channel and re- .

sponsive to sald predetermined audio frequency
within the said audio frequency band, and means
responsive to signals in sald band other than said
predetermined frequency for biasing said tube for
preventing the operation of said controlled ap-
paratus, : : :

5. The combination with & radio receiver hav.
ing an audio frequency signal channel, of a sound
producing device connected therewith, means for

70

circuits for individually producing control poten-
tials In response to signals applied thereto, and
selecting switching means including a relay and
& controlling amplifier tube for said relay, said
tube having a pair of control electrodes individ-
ually responsive to the control potentials pro-
duced by said rectifiers.

7. The combination with a signal recelving 5yS-
tem, of an audio frequency amplifier circuit con-
nected therewith for conveying signals therefrom,
control potential responsive means for muting
sald circuit including an amplifier tube, & recti-
fier circuit coupled to said first named circuit and
having an output bias potential control connec-
tion with sald amplifier tube, said rectifler cir-
cuit being responsive to audio frequency signals
in-said first named circuit in a predetermined
frequency band, means responsive to audio fre-
quency signals outside sald band for blocking the
control function of said rectifler in the presence
of musical sound frequencies, and g relay device
connected in circuit with and controlled by said
tube. . .

8. A selective switching system for facsimile
recelvers and the like, responsive to audio fre-
quency impulses of a predetermined frequency
contained within the audio frequency spectrum,
comprising an amplifier tube, a relay device op-
erative In response to the anode current varia-
tions of said tube, means providing a fixed bias-
ing potential for sald tube to prevent operation
of said relay device in the absence of signals, &
band pass audio frequency circuit, means for ap-
plying audio frequency signals thereto, a recti-
fler connected with sald band pass circuit hav-
ing an output circuit connected with said bias

‘supply means to effect variation in the bias po-

tential applied to said amplifier in the presence
of signals within the pass band of said last named
circuit, & second band pass audio frequency cir-
cuit coupled to the signal means of said first
named band pass circuit and having & rectifier .
connected therewith in polarity opposition with -
the first named rectifier, thereby to cause op- -
eration of the relay device in the presence of
signals in the second named band pass circuit
and being prevented from operating said reiay
device when the applied signals comprise appre-
ciable voltages In the band of frequencies to

-which the first- named band pasg cquuit is re--

(1]

sponsive, ' .
e JOBN D. REID




