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2 Claims,

The present invention relates to high frequen-
Cy communication systems and particularly to
such systems in which means are employed to
select a particular high irequency receiver to the
exclusion of other receivers in the system.

An object of my invention is to provide im-
broved means for effecting, from a transmitting
station, the selection of g receiver with which
that station is to communicate,

A further object of my invention is to provide i

eans, in each of the receiving stations in the
system, all of which may operate at the same
carrier frequency, to render the respective sta-
tion operative only in response to reception of
the aforementioned carrier Wave and a second
wave to which only the respective receiving sta-
tion responds. Thig second wave may be re-
ceived as a modulation of the carrier for an in-
stant prior to the desired communication.

A further object of my invention is to provide :

means to effect such selection and thereafter to
maintain the receiver operative during the period
when the carrier wave is received even though
the second wave is interrupted.

In carrying out this invention into effect there
is provided in each of the receiving stations
means for developing a voltage whenever a car-
rier wave is being transmitted, and another
means for developing another voltage during the
occurrence of a second wave to which the re-
spective receiving station ig responsive. Means
are provided responsive to these two voltages to
render the low frequency portion of the receiver
operative, such means being of such character as

to maintain it operative after said second volt-

age is interrupted, and again to render. it inoper-
ative when the first voltage is interrupted. In
one form of the invention to be described such
means may include a gaseous discharge device to
the anode of which the first voltage is applied as
an anode operating voltage, and to the grid of
which the other voltage is applied as a starting
voltage. In response to application of both volt-
ages the device becomes conductive and remains
conductive after interruption of the starting
voltage and until the anode operating voltage is
removed. Current fowing therein may be uti-
lized to render the receiving channel operative so
Iong as it continues.

The novel features which are believed to be
characteristic of thig invention are set forth
with particularity in the appended claims. The
invention, itself, however, both as to its organ-
ization and method of operation, together with
further objects ang advantages thereof may best
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be understood by reference to the following de-
scription taken in connection with the accom-
banying drawings in which Fig. 1 is a schematic
diagram of circuits embodying this invention;
Fig. 2 shows a modification of Fig. 1.

Referring now to Fig. 1, there is shown 3 sche-
matic representation of an embodiment of this
invention as applied to a frequency modulation
receiver.. The receiver comprises .an antenna |,
& radio frequency amplifier 2, an intermediate
frequency amplifier 3, a limiter 4, a discriminator
5, audio amplifiers § and 1, and a loudspeaker 8
connected together in that order. :

Referring particularly to circuits shown in
schematic - form, signals obtained from the in-
termediate frequency amplifier 3 are applied to
amplitude limiter 4 which comprises electron dis-
charge device 10 having a cathode {1 connected
o ground, a control grid 12, a screen grid 13, a
Suppressor grid {4, and an anode (5. "The con-
trol grid 12 is connected to cathode i1 through

-grid leak resistance 16 and is also connected to

intermediate frequency amplifier through cou-
pling capacitor (7. The screen grid 13 is con-
hected through voltage dropping resistance 22
t0 positive terminal 20 of source 9 and also
through bypass capacitor 13a to ground, The

‘hegative terminal of source 9 ig connected to

ground. Suppressor grid 14 is connected to cath-
ode 1. The anode.{5 is connected through par-
allel resonant circuit {8 and load resistance 19
to the positive terminal 20. Between the lower
potential end of resistance 19 and ground is con-
nected a bypass capacitor 21, The output from
limiter 4 appears across tuned circuit 18 and is
supplied through transformer 23 to discrimina-
tor ‘5. -

As radio frequency signals are applied be-
tween the grid 12 and cathode 11 of the limiter,
a bias voltage is developed between the grid and
the cathode by electrons flowing o the grid and
hence charging the capacitor 17 which gradually
discharges through the grid leak resistance (.
This bias voltage is dependent upon the ampli-
tude of the carrier waves applied to the grid 12,
for example, as the carrier wave increases in am-
plitude the grid becomes increasingly negative in
potential, o s

This potential appearing at grid 12 is applied
to cathode follower 24 which includes a cathode
25 connected through cathode resistance 26 to
ground, & grid 27 connected to grid 12 of limiter
4 and an anode 28 connected to positive terminal -
20. of unidirectional source 9.  The output from
cathode follower 24 taken across cathode resist-
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ance 26 is applied to electron discharge am-
plifier 29.

Amplifier
through resistance
resistance 32 to positive
connected to cathode 25, and an anode 34 con-
nected through resistance 35 to the positive ter-
minal 20. The output across resistance 35 is
applied to a voltage divider comprising resist-
ance 36 and resistance 31 connected in series
between anode 34 and ground. Grid 38 of elec-
tron discharge device 39 is connected to the
junction of resistances 36 and 37 and is thus
responsive to variations in potential of anode
34. Electron discharge device 38 also includes
an anode 48 connected to positive terminal 20
and a cathode 41 connected to terminal 42 of
pridge network 43.

The bridge network 43 includes 2 first pair of
resistances 44 and 45 connected in series be-
tween terminal 42 and ground. The bridge net-
work 43 also includes a second group of resist-
ances 46, 47 and 48 connected in series between
terminal 42 and ground. The anode-cathode
discharge path of gaseous discharge device 48
is connected in shunt with resistance §5 with
anode 50 of device 49 being connected to ter-
minal 42 and cathode 5 being connected to
the junction of resistances 46 and 47.

Directing attention now to the operation of
the circuits just described, upon application of
radio frequency carrier waves to the receiver,
the potential at the grid 12 of the limiter 4 falls
because of the grid leak detector action ex-
plained above. This drop in potential is ap-
plied through cathode follower 24 to grid 23 of
‘device 29 to produce a rise in potential at anode
34. This rise in potential produces a rise In
potential at grid 38 of discharge device 29
thereby rendering the latter device conductive.
When device 39 conducts current flows through
resistance 48 and causes a potential difference to
appear between the ancde 58 and cathode 5f of
gaseous discharge device 48. If simultaneously
with the application of carrier waves to the re-
ceiver, there is applied momentarily a sufficient-
1y positive potential between grid 52 and cath-
ode 51 of gaseous discharge device 49, developed
from the wave modulating the carrier waves in a
manner to be hereinafter described, the device
48 will become conductive and stay conductive as
long as the aforementioned potential difference
exists between anode and cathode thereof, there-
by causing resistance 46 to be shunted out of cir-
cuit and- causing the current flowing through re-
sistances 4T and 48 to be increased.

Thus, as long as carrier waves are applied to
the receiver and after the momentary modulating
wave disappears, a substantial potential differ-
ence is developed between terminals 53 and 54
at the junctions of resistances 47 and 48, and re-
sistances 44 and 45, respectively. In order to
realize a large change in potential between these
terminals, resistance 48 is preferably made quite
jarge. Also, in general, it has been found quite
satisfactory to make the ratio of resistances 48
and 471 to 48 equal to substantially the ratio of
resistance 44 to resistance 45. The change in po-
tential difference between terminals 53 and 54 is
utilized as will hereinafter be deseribed to ac-
tivate or render operative the audio channel of
the receiver.

The potential applied to the grid of gaseous dis-
charge device 49 to render it conductive is ob-
tained from an audio voltage of momentary du-

29 includes a cathode 31 connected
3| to ground and through
terminal 20, a grid 33
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ration, one-half of a second, for example, modu-
lating the radio frequency carrier waves. This
voltage is obtained from the output terminals 55
and 56 of discriminator 5 and is applied between
terminals 5T and 58 of selective amplifier 58 which
may be the kind described in U. S. Patent
2,173,426, for example. The selective amplifier
59 in a particular receiver is tuned to pass a par-
ticular audio frequency corresponding to the call
tone or frequency of that receiver. This audio
signal appears at output terminals 60 and 61 of
the selective amplifier 59.

The output from selective amplifier is recti-
fied by rectifier 62 comprising a unilaterally con-
dueting device 63 having an anode 64 connected
to terminal 60 and a cathode 65 connected
through load resistance 66 shunted by filter ca-
pacitor 671 to ground. Resistance 68, connected
between anode 64 and ground, provides a current
return path for the unilaterally conducting de-
vice 63. The rectified momentary pulse of audio
voltage appearing across resistance 66 is applied
to resistance 69 and integrating capacitor 10
which are connected in series between the ends
of the resistance 66. Accordingly, there is de-
veloped across capacitor 10 a voltage that in-
creases with time and reaches a magnitude de-
pendent upon the duration of the audio waves
of momentary duration. Capacitor 10 is con-
nected between grid 52 and ground, and accord-
ingly, the voltage appearing across this capacitor
is applied to gaseous discharge device 49 to ren-
der the latter conductive in the manner explained
above.

Thus, it is seen that in the absence of a car-
rier wave in the carrier channel of the receiver,
the terminals 53 and 54 are at substantially the
same potential. As soon as a carrisr wave mo-
mentarily modulated by an audio tone is applied
o the receiver, the potential of point 53 rises with
respect to the potential of point 54 and remains
at this higher potential as long as carrier waves
are peing received by the receiver. When the
carrier wave disappears from the receiver, the
potential of point 53 again falls to the potential
of point 54 since the potential between the anode
and cathode of gaseous discharge device falls to
2 value which will not support conduction
through the device. The change in potential be-
tween terminals 53 and 54 is utilized to render
operative or inoperative, respectively, the audio
channel of the receiver.

Electron discharge device 11, including a grid
13, cathode 14, and an anode 15, and electron
discharge device 12 including a grid 81, a cath-
ode 83 and an anode 84, perform these latter
functions. The grid 13 is connected to terminal
54 and cathode T4 is connected to terminal 53.
The anode 55 is connected through anode resist-
ance 16 to the junction 11 of resistances 78 and
19, the latter resistances being connected in
series across the source of operating voltage 9.
Thus, in the absence of a carrier wave modulated
momentarily - by the particular audio tone to
which the- receiver is responsive, a large bias
voltage is' developed across resistance 1% since
the potentials of points 53 and 54 are substan-
tially the-same. This bias voltage renders elec-
tron discharge device 12 inoperative since the
negative end of resistance 16 is. connected
through resistance 80 to grid 81, and the positive
end of resistance 16 is connected through resist-
ance 82 to cathode 83. Accordingly, audio volt-
ages from audio amplifier 6 applied to grid 8
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through coupling capacitor 89 do not pass
through the device 72 to the loudspeaker 8.

When a carrier wave modulated by a particy-~
lar calling tone is applied to the receiver, the
potential of point 53 rises with respect to the
potential of point 54 since gaseous discharge de-
vice 49 shorts out resistance 46, thereby rendering
the device 71 non-conductive. When device
Tl becomes nonconductive the voltage developed
across resistance 716 disappears, thereby render-
ing device 12 operative. Thus, audio voltages
are developed across anode load resistance 85
connected between anode 84 and terminal 20.
These voltages are applied through coupling ca-
pacitor 86 to loudspeaker 8.

Referring now to Fig. 2, there is shown a
modification of the cireuit of Fig. 1. Elements of
Fig. 2 corresponding to the elements of Fig. 1
have the same reference nhumerals. In Fig. 2,
the anode-cathode discharge path of gaseous
discharge device 49 is connected in shunt with
resistance 37 so that g voltage, corresponding to
the presence of carrier waves in the receiver, ap-
pearing across resistance 37 is applied to the
anode-cathode discharge path of the gaseous
discharge device 49 directly. Asin Fig. 1, a volt-
age developed by the calling tone to which the
receiver is responsive ig applied between grid 52
and ground. The upper terminal 42 of the bridge

network 43 is connected to the junction of re- 3

sistances 87 and 88 connected in series across the
unidirectional source 8 of operating voltage,
rather than being connected to anode 50 of
gaseous discharge device 49 as in Fig, 1.

When carrier waves modulated by a momen-
tary calling tone are received, a voltage occur-
ring during the presence of carrier waves in the
receiver is applied between the anode and cathode
of the gaseous discharge device 49, and a voltage
produced by the demodulated calling tone is ap-
plied between the grid 52 and cathode 51, thereby
causing conduction in the device 49. By this
action, a rise in the potential of point §3 with
respect to the point 54 is produced, This latter
condition exists after the momentary signal dis-
appears so that communication may be had with
the receiver as explained in connection with
Fig. 1.

When the carrier waves from the transmitter
are interrupted, the potential across the anode-
cathode path of the gaseous discharge device 49
becomes sufficiently reduced in magnitude to
cause this device to become nonconductive.
Point 53 returns to the same potential as point
54, thereby rendering quiescent the audio chan~
nel of the receiver.

Thus, circuits are provided which not only
enable communication to be selectively had with
particular receivers, but which also maintain the
receivers free from annoying noises in the gb-
sence of communication directed to the receivers.

While I have shown particular embodiments
of this invention, it will, of course, be under-
stood that I do not wish to be limited thereto
since many modifications, both in circuit ar-
rangement and in the instrumentalities em-
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ployed, may be made and I, therefore, contem-
plate by the appended claims to cover any such
modifications as fall within the true spirit and
scope of this invention.

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

1. The combination, in g selective system for
a high frequency receiver having a normally
operative high frequency portion gndg a normally
inoperative low frequency portion, g gaseous dis-
charge device having an anode, a cathode and
a control electrode, means responsive to a car~
rier wave in said high frequency portion to apply
operating potential between said anode and
cathode, means responsive to a second wave in
said receiver to apply voltage to said grid to
render said device conductive, said device being
adapted to remain conductive upon termination
of said last voltage so long as said operating
voltage is applied between said anode and
cathode, a pair of resistances, means for apply-
ing operating potential in shunt with each of said
resistances, a portion of one of said resistances
being connected in shunt with said device, means
responsive to a change in potential between pre-
determined points on said resistances due to cur-
rent in said device to render said low frequency
portion operative whereby said low frequency
portion remains operative during reception of
said carrier wave and becomes inoperative upon
interruption of said carrier wave.

2. The combination, in a selective system for g
high frequency receiver having a normally opera-
tive high frequency portion and a normally in-
operative low frequency portion, a gaseous dis-
charge device having an anode, a cathode and a
control electrode, means responsive to a earrier
wave in said high frequency portion to apply
operating potential between said anode and
cathode, means responsive to a second wave in
said receiver to apply voltage to said grid to
render said device conductive, said device being
adapted to remain conductive upon termination
of said last voltage so long as said operating volt.
age is applied between said anode and cathode,
a pair of resistances, means for applying operat-
ing potential in shunt with each of said resist-
ances, a portion of one of said resistances being
connected in series with the electron discharge
path of said device, means responsive to a change
in potential between predetermined points on
said resistances due to current in said device to
render said low frequency portion operative,
whereby said low frequency portion remains
operative during reception of said carrier wave
and becomes inoperative upon interruption of

said carrier wave.
GARRET F. ZIFFER.
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