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tube 26 will be substantially 180 degrees Out of 
phase with that on grid 8 of tube f2 and conse 
quently the tube 26 will function to pass energy 
from antenna ft) to receiver 8 only during the in 
tervals when the transmitting antenna, 6 is quies 
Cent. 
With the above described arrangement, the 

transmitter and receiver will each be alternately 
Operated and Suppressed at a rate corresponding 
to the SuperSonic frequency of Oscillator 24. As 
heretofore indicated, this rate should be varied to 
inSure communication. With other stations Sini 
larly equipped and utilizing the same rate of 
transmitter interruption. Any Suitable means for 
Varying the frequency of Oscillator 24, as for ex 
ample a reactance tube, may be provided. In Fig. 
1, Such frequency modulating means are indi 
cated diagrammatically at 36. 
In Fig. 2, an alternative arrangement for in 

terrupting the reception is illustrated. In this 
drawing the transmitting portion of the equip 
ment has not been illustrated as it may be identi 
Cal With that of Fig. 1. In Fig. 2, the receiver 
8 is fed from series-connected secondary windings 
of a pair of transformers 38 and 40, the primaries 
of Which are in parallel ground circuits of the 

raintenna - C. - The windings of transformers 38 
and 40 are so polarized as to introduce secondary 
potentials that are 180 degrees out of phase. The 
primary of transformer 38 is connected to an 
tenna, f through a diode 42 while the primary 
of transformer 40 connects to the antenna, 9 
through a condenser 44 having a small capacity 
Substantially equal to that of the diode 42 When 
non-conducting. The end of coil 22 remote from 
that connected to the grid of the transmitter 
control tube is connected through a Wave trap 46 
with condenser 44 and diode 42. Wave trap 46 
is tuned to the receiving frequency and serves to 
keep the signal energy out of coil 22 while allow 
ing for the passage of the superSonic quenching 
potential in the other direction. 
With the above described apparatus, equal cur 

rents. Will flow from antenna, ?o through the pri 
maries of transformers 38 and 40 during the half 
cycle when negative potentials are impressed from 
coil 22, and these equal currents will induce equal 
and opposite potentials in the secondaries of the 
transformers with the result that no Woltage 
Will be impressed across the receiver terminals. 
Iduring the positive half cycles, however, diode 
42 becomes conducting, hence the primary current 
through transformer 38 becomes larger than that 
through the primary of transformer 40 and ac 
cordingly a net secondary voltage, applicable to 
receiver 8, resultS. 

In the embodiment of the invention diagram 
matically illustrated in Fig. 1 and in the modi 
fication disclosed in Fig. 2, the control device 
is incorporated in the design of the transmitter 
receiver apparatus. In Fig. 3 is illustrated an 
arrangement in which a control device embody 
ing the invention is added to existing equipment. 
In the circuit of Fig. 3, a transmitter 48, of any 
suitable design, is transformer coupled to the 
transmitting antenna, 50 through a series in 
pedance 52 and a receiver 54, also of any suitable 
design, is similarly coupled by a transformer 55 
iWith the receiving antenna, 56 through a Series 
impedance 58. Impedance 52 may be a reactance 
designed to match the antenna, characteristic and 
impedance 58 may be a wave trap tuned to the 
transmitter frequency. In the event the receiver 
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frequency voltages from the antenna, 59. During . . . . --------- 

ductance normally offering a slight impedance to 
the frequency of the signal from the antenna, 56. 
A double diode 60 such as the 6H6 has one plate 
and one cathode connected in parallel to the an 
tenna, 59, the other cathode 62 and anode 6.5 
being connected to ground through different 
windings of a three Winding radio frequency 
transformer 63. Separate batteries 68 and 
are inserted in the leads between the transformer 
windings and ground With the polarity of the 
batteries 68 and such as to impress a positive 
potential with respect to ground upon cathode 
62 and a negative potential with respect to ground 
upon anode 64. Thus the diode pair is ordi 
narily non-conducting for all normal values Of 
radio frequency voltage appearing between the 
transmitting antenna, 53 and the ground. In 
order to make the double diode conducting at 
supersonic intervals, the third Winding of the 
transformer 66 is connected in the tank circuit 
of an oscillator indicated schematically at 2. 
The current through the third Winding of the 
transformer 66 thus induces potentials on the 
cathode 62 and plate 64 of the diode pair 60 and 
these potentials are Superimposed upon the radio 

each peak of the oscillation the potentials in 
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is to operate at the same frequency as the trans 
mitter, impedance 58 may be merely a high in 75 

duced on anode 64 and cathode 62 will be Sufi 
cient to overcome the bias of the batteries 0 
and 68 and thus the double diode Will become 
conducting and offer a low impedance - path to 
ground from the transmitter. Thus during the 
peaks of oscillation, there will be an interrup 
tion of the energy radiated by antenna 50 and 
these interruptions, if the oscillator is properly 
designed, can be made to occur at a superaudible 
rate, for example 50 kilocycles. 

Associated with the receiving apparatus is a 
double diode 4 having one anode and one cath 
ode connected in parallel to the receiver side of 
impedance 58. Cathode 6 of double diode 4 is 
connected with the positive terminal of a battery 
78 and anode 8 is connected with the negative 
terminal of a battery 82; the other terminals of 
batteries 8 and 82 being grounded. The poten 
tials applied to cathode 76 and anode 88 by bat 
teries 78 and 32, respectively, are such as to make 
the diodes non-conducting for very low levels of 
applied radio frequency potential. When the en 
ergy received by antenna, 56 is great enough to 
cause voltages above this threshold Value to be 
impressed across the double diode if, it becomes 
conducting and provides practically a short cir 
cuit across the primary winding of transformer 
55. Thus, during the intervals when the trans 
mitting antenna. 58) is radiating energy, enough 
of such energy will be picked up by antenna 56 
as to cause the diode pair 4 to become. Conduct 
ing and to thus render the receiver 54 inopera 
tive. Also, because of the by-passing of the trans 
former primary by the double diode 74 during 
such interval, such energy as is picked up by the 
receiver will be insufficient to overload the equip 
ment. During the intervals when the transmit 
ting antenna, 5 is not radiating, diode pair 4 is 
non-conducting and the receiver 5A is free to re 
ceive weak signals from a distant point. Since 
this interchange of functions, as in the embodi 
ments of the invention illustrated in Figs. 1 and 
2, takes place at a superaudible rate, the periodic 
stopping and resuming of transmission and re 
ception do not impair the usefulness of either 
transmitter or receiver when used for interchange 
of speech intelligence With a distant station. As 
heretofore indicated, it is advisable to vary the 
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superaudible rate of suppression of transmission 
and reception, in order to insure communication 
With a distant station. Similarly equipped and poS 
sibly having its transmitter suppressed at the 
Same rate. In Fig. 3, this means for Varying the 
rate of suppression of the transmitter, and hence 
of the receiver as well, is indicated as a reactance 
tube 84, having its plate Connected to the tank 
circuit of Oscillator 2 and its control grid fed 
by Signal energy of another superaudible fre 
quency, as for example by 20 kilocycle energy 
introduced through a lead 86. 
From the above description it will be apparent 

that the invention provides a novel method for 
Concurrent transmission and reception from ad 
jacent transmitting and receiving apparatus 
without interference therebetween and provides 
novel apparatus for practicing the method; the 
method and the apparatus involving the inter 
mittent suppression of the functioning of the 
transmitting and receiving equipment at a rate 
Sufficiently high to avoid impairment of the use 
of the transmitting and receiving devices for 
Communication of audible intelligence. Obvi 
OUSly Various Changes might be made in the cir 
cuits and elements of the control devices illus 
trated Without departing from the Spirit of the 
invention as defined in the accompanying claims. 
For example, double triodes could readily be sub 
stituted for the double diodes of Fig. 3 and other 
means could be devised for rendering the same 
COInductive at SuperSonic intervals. 

I claim: 
1. The method of operating adjacent transmit 

ting and receiving apparatus to permit, concur 
rent operation thereof which comprises alter 
nately Suppressing transmission and reception at 
a superaudible rate and dynamically varying such 
rate of alternate Suppression of transmission and 
reception at a different Superaudible rate. 

2. The method of operating adjacent transmit 
ting and receiving apparatus which comprises in 
termittently Suppressing transmission at a Super 
audible rate and utilizing energy delivered during 
the periods of transmission for suppressing re 
Ception. 

3. The method of operating adjacent trans 
Initting and receiving apparatus which comprises 
intermittently Suppressing transmission at a Su 
peraudible rate- and utilizing energy delivered 
during the periods of transmission for Suppressing 
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reception, the Superaudible rate of suppression of 
transmission being varied at a different super 
audible rate. 

4. The combination. With a transmitter and an 
adjacent receiver of means for generating a volt 
age of superaudible frequency, means controlled 
thereby for intermittently rendering said trans 
mitter inoperative, and dynamic means for vary 
ing the Superaudible frequency of the voltage 
generated by said first mentioned means at a dif 
ferent Superaudible rate. 

5. The combination with transmitting and ad 
jacent receiving equipments each including an 
antenna, of an oscillator for generating voltage 
waves of Superaudible frequencies, a center 
grounded inductor connected across the Oscillator 
output, means associated With the transmitting 
equipment and connected With one end of said 
inductor for preventing flow of radio frequency 
energy to the transmitting antenna, during alter 
nate half cycles of the generated voltage wave, 
and means a SSociated. With the receiving equip 
ment and connected to the other end of said in 
ductor for permitting flow of radio frequency en 
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ergy from the receiving antenna, to the receiver 
portion of the equipment. Only during the Sane 
half cycle of the generated Voltage, 

6. The combination with transmitting and ad 
jacent receiving equipments each including an 
antenna, of an Oscillator for generating Voltage 
waves of superaudible frequencies, a center 
grounded inductor Connected across the Oscillator 
Output, means associated with the transmitting 
equipment and connected. With one end of said 
inductor for preventing flow of radio frequency 
energy to the transmitting antenna, during alter 
nate half cycles of the generated voltage wave, 
means associated with the receiving equipment 
and connected to the other end of Said inductor 
for permitting flow of radio frequency energy 
from the receiving antenna, to the receiver por 
tion of the equipment only during the same half 
cycle of the generated Voltage, said last men 
tioned means including a pair of transformers 
having their Secondaries connected in Series and 
in Opposite polarity across the input of the re 
ceiver portion of the equipment and their pri 
maries connected in parallel to the receiving an 
tenna, and to said other end of said inductor, and 
a diode in series with one of said primaries ar 
ranged to become Conducting during application 
of positive voltage from said Oscillator whereby 
a net Woltage applicable to the receiver is in 
duced in the circuit of said Secondaries during 
alternate half cycles of the generator voltage. 

7. The combination. With transmitting and ad 
jacent receiving equipments each including an 
antenna, of an Oscillator for generating voltage 
waves of superaudible frequencies, a center 
grounded inductor connected across the oscillator 
Output, means associated. With the transmitting 
equipment and connected with. One end of said 
inductor for preventing flow of radio frequency 
energy to the transmitting antenna during alter 
nate half cycles, of the generated voltage wave, 
means aSSociated with the receiving equipment 
and connected to the other end of said inductor 
for permitting flow of radio frequency energy 
from the receiving antenna, to the receiver por 
tion of the equipment only during the same half 
Cycle of the generated voltage, and including 
means for varying the Superaudible frequency of 
the Voltage generated by said oscillator. 

8. The combination with a transmitter having 
a transmitting antenna, and an adjacent receiver 
having a receiving antenna, of a normally non 
conducting device connected between the trans 
mitting antenna, and ground, an oscillator for 
generating, a Voltage wave of Superaudible fire 
quency, means in circuit with said device and re 
Sponsive to the Voltage generated by said oscilla 
tor for intermittently rendering said device con 
ducting, and a second normally non-conducting 
device connected between the receiving antenna, 
and ground, said last mentioned device being 
adapted to become conducting when energies 
above a threshold value appear at said receiving 
antenna, whereby, When said transmitting anten 
na, is radiating, energy picked up by said receiving 
antenna is by-passed about the receiver by the de 
Vice associated with the receiving antenna, and 
Conversely, when the device associated with the 
transmitting antenna is rendered conducting by 
said Oscillator so that energy is not radiated by 
said transmitting antenna, low level energy re 
ceived by the receiving antenna, is delivered to 
the receiver. 

9. The combination. With a transmitter having 
a transmitting antenna, and an adjacent receiver 
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having a receiving antenna, of a normally non 
conducting device connected between the trans 
mitting antenna, and ground, an oscillator for 
generating a voltage wave of Superaudible fre 
quency, means in circuit with said device and 
responsive to the Voltage generated by said oscil 
lator for intermittently rendering said device con 
ducting, and a second normally non-conducting 
device Connected betWeen the receiving antenna, 
and ground, said last mentioned device being 
adapted to become conducting When energies 
above a threshold Walue appear at said receiving 
antenna, whereby, when said transmitting an 
tenna, is radiating, energy picked up by said re 
ceiving antenna is by-passed about the receiver 
by the device associated with the receiving an 
tenna, and conversely, when the device associated 
With the transmitting antenna is rendered con 
ducting by Said oscillator so that energy is not 
radiated by said transmitting antenna, low level 
energy received by the receiving antenna, is de 
livered to the receiver, and an impedance between 
the transmitter and the transmitting antenna, 
and an impedance between the receiver and the 
receiving antenna, said first mentioned normally 
non-conducting device being connected to the an 
tenna Side of said first mentioned impedance and 
Said Second mentioned normally non-conducting 
device being connected to the receiver side of the 
last mentioned impedance. 

10. The combination with a transmitter having 
a transmitting antenna, and an adjacent receiver 
having a receiving antenna, of a normally non 
COInducting device connected between the trans 
mitting antenna, and ground, an oscillator for 
generating a voltage Wave of Superaudible fre 
quency, means in circuit With said device and 
responsive to the voltage generated by said oscil 
lator for intermittently rendering said device con 
ducting, and a second normally non-conducting 
device connected between the receiving antenna 
and ground, said last mentioned device being 
adapted to become conducting when energies 
above a threshold value appear at said receiving 
antenna, whereby, when said transmitting an 
tenna is radiating, energy picked up by said re 
ceiving antenna is by-passed about the receiver 
by the device associated with the receiving an 
tenna and conversely, when the device associated 
With the transmitting antenna, is rendered con 
ducting by Said oscillator so that energy is not 
radiated by Said transmitting antenna, low level 

8 
the other pair of electrodes negatively biased with 
respect to ground, and the remaining anode and 
cathode connected in parallel to the associated 
antenna. 

11. The combination with a transmitter having 
a transmitting antenna, and an adjacent receiver 
having a receiving antenna, of a normally non 
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energy received by the receiving antenna is de 
livered to the receiver, each of said normally non 
conducting devices comprising a double diode 
having a cathode of one pair of electrodes posi 
tively biased with respect to ground, an anode of 

55 

conducting device connected between the trans 
mitting antenna, and ground, an OScillator for 
generating a voltage - Wave of Superaudible fre 
quency, means in circuit With said device and 
responsive to the voltage generated by said oscil 
lator for intermittently rendering said device con 
ducting, and a Second normally non-conducting 
device connected between the receiving antenna, 
and ground, said last mentioned device being 
adapted to become conducting when energies 
above a threshold Walue appear at said receiving 
antenna, whereby, when said transmitting an 
tenna, is radiating, energy picked up by said re 
ceiving antenna, is by-passed about the receiver 
by the device associated with the receiving an 
tenna, and conversely, when the device associated 
With the transmitting antenna is rendered con 
ducting by Said oscillator so that energy is not 
radiated by said transmitting antenna, low level 
energy received by the receiving antenna, is de 
livered to the receiver, including dynamic means 
for Varying the frequency of the voltage wave 
generated by said oscillator at a superaudible 
rate. 

CARLE, ATKNS. 
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