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16 is composed of an iron-cored inductor 17
having a tuning capacitor 18 in parallel there-
with. A radio frequency choke 19 is con-
nected in the grid circuit between the grid
element of the oscillator discharge device 20
and the inductor 17. The anode circuit of
the electron discharge device 20 is provided
with an inductor 21 which.ig arranged in an
inductive relation to the inductor 17 to per-
mit the circuit to oscillate. The electron dis-
charge device 20 of the oscillator circuit 16
is connected across the input cireunit of the
electron discharge detector 6 by means of a
capacitor 22 arranged between the grid ele-
ment of the oscillator discharge device 20
and the grid condenser 4 of the electron dis-
charge detector 6, and the connection between
the cathodes of the electron discharge devices
6 and 20. The impedance coupling member
or capacitor 22 is of such value in comparison
with the capacitor 18 of the oscillator cir-
cuit that the desired frequency of the oscilla-
tions in the oscillator 16 is not disturbed.
The radio frequency choke 19 is of a value
presenting a high impedance to the ultra high
frequency energy present in the input cir-
cuit of the detector 6 but also presenting a
low impedance to the frequency generated by
the oscillations of the oscillator discharge
device 20. '

A variable resistor 23 is connected in the

common return of the cathodes of discharge

devices 6,18 and 20 to provide a means for
controlling the temperature of the cathodes.
In the output cirenit of the detector 6, have
arranged a filter 25 for reducing undesired
frquencies snch as those which comprise the
backoround noise. This filter, while not es-
sential to the operation of the super-regen-
erative detector, is a desirable feature, and is
composed of an inductor 26, a resistor 27, a
second resistor 28 and an iron-cored inductor
29 in series with the primary winding 30 of
an output device 81. A piurality of capac-
itors 32, 33 and 34 are connected respectively
between the elements 26 and 27,28 and 29,29
and 30 and the common return connection 25
which is connected to the cathodes of the elec-
tron discharge devieces 6,13and 20. A capac-
itor 36 in series with an iron-cored indue-
tor 37 is connected between the common re-
turn connection 85 and a point between the
resistors 27 and 28. A capacitor 38 is con-
nected between the return conductor 35 and
the conductor 89 which is connected to one
terminal of the primary winding 80 of the
output device 31. A variable resistor 40 is
arranged hetween a suitable source of poten-
tial for the anode of detector 6 and the con-
ductor 89 for the purpose of providing a
control of the potential anplied to the anode
of the detector 6. The secondary winding
41 of the output device 31 may be connected
to an audio frequency amplifier or a suitable
translating device. :
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In practicing my invention, the input cir-
cuit of the detector 6 is tuned by means of
the variable capacitor 8 to receive desired
ultra high frequency signals, and the anode
potential of the detector is adjusted by

means of the resistor 40 so that normally- -

sustained. oscillations are present in the in-
put circuit of the detector 6 and the audible

frequency introduced by the oscillator 16

is present in the output only when a carrier
wave is being received. With this adjust-
ment, an audio frequency will be present in
the output only at the time when continuous
wave signals are being received.

The super-regenerative action is intro-
duced into the detector 6 by means of the
action of the electron discharge devices 18
and 20 operating in accordance with the fre-
quencies generated by the oscillators 9 and
16. The incoming ultra high frequency sig-
nals which are of the confinuous wave va-
riety are modulated. by the audible frequency
generated by the oscillator 16 to provide a
signal in the output circuit of the detector
having a constant audio frequency, regard-
less of the frequency of the incoming sig-
nals or any variation therein. The signals
produced in the output circuit of the de-
tector 6 remain at a constant frequency re-
gardless of any variations of the detector
circuit variables -as long as the frequency
of the oscillator 16 is not altered. :
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It has been found that a certain relation -

exists between the signal frequency to be
received and the oscillator frequency in-ultra
high frequency super-regenerative receivers
which will produce the proper super-régen-

erative action resulting in optimum opera-

tion. For ultra high frequency reception,
the audio frequency supplied-by a source
such as the oscillator 16 would be too low
for proper super-regenerative action. To
supply the proper frequency for such op-
timum operation, the oscillator 9 is provided
in addition to the oscillator 16 which pro-
vides the necessary audio frequency com-
ponent for the modulation of the signals.
To obtain this desideratum in the operation
of the receiver, the oscillator 9:is tuned so
that the effect produced by the combined ac-
tion of the two electron’ discharge devices
13 and 20 is such that the greatest sensitivity
is obtained. The combined use of the elec-
tron-discharge devices 13 and 20 results in a
greater gain, greater ease in tuning and less
critical adjustment of the component parts
of the apparatus than would be the case if
the proper frequency were not obtained.

- In operation, the electron discharge de-
vices. 138 and 20 operate to periodically sup-
press the normally-sustained oscillations
present in the input circuit of the detector 6,
thereby varying the degree of regéneration
present.. These electron discharge devices
13 and 20 are enabled to perform this func-
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lation generators for preventing the high

frequency signal energy in said detector in-

put circuit from entering said oscillation
generators and for causing said oscillation

generator discharge devices periodically to

suppress said normally-sustained  osecilla-
tions thereby to produce simultaneously a

super-regenerative detector action and modu-

lation of the high frequency signals.

4. In comblnatlon, an electron discharge
detector arranged in a regenerative circuit
to produce normally-sustained oscillations
in said eircuit, an electron discharge device
including a grid element and a cathode ar-
ranged in a-circuit to generate high fre-
quency oscillations, means for coupling ‘said
grid element to said regenerative circuit
whereby said electron discharge device peri-
odically. suppresses said normally-sustained
oscillations to produce a super-regenerative
‘detector action, and means connected to said
grid element and included in said oscillation
generator circuit to cause said grid element
periodically to draw current having a steep
wave front form, said means also serving to
isolate said oscillation generator elements
from said regenerative detector circuit.

5. In a high frequency radio receiving sys-
tem, the combination of an electron discharge
detector arranged in a circuit to produce nor-
mally-sustained oscillations in said circuit
at the signal frequency, means for collecting
high frequency signal energy and for im-
pressing said energy upon said detector cir-
cuit, an electron discharge device including
a grid element and a cathode arranged in a

43 .
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circuit to generate high frequency oscilla-
tions, means for coupling said grid element
and said cathode to said detector circuit,
whereby said electron discharge device peri-
odically suppresses said normally-sustained

oscillation to produce a super-regenerative
detector action, and means connected to said:’

grid element and included in said oscillation
generator circuit to maintain at all times a
high external impedance between said . ele-
ment and said cathode, said means also serv-
ing to prevent high frequency signal energy
from entering the oscﬂlatlon generator cir-
cuit.

6. A recreneratlve receiving circuit having

an input cu'cult said recrenera’mve receiving:

circuit being rern@ed to produce normally-
sustained'oscillations, a plurality of electron
discharge devices arranged in oscillatory. cir-
cuits, each of said d1schar<re devices having
a orld element and a cathode means for main-
talmno the external grid- to-cathode circuit

1mpechnce of said dlqcharge devices high at -
all times and for causing the internal grid- -

to-cathode impedance to vary during each
cyele of oscillation in accordance with a curve
having a steep wave front, means for cou-
pling the internal grid-to-cathode imped-
ances of said discharge devices across the
Input “circuit to said regenerative circuit
whereby said discharge devices periodically
suppress said normally-sustained oscillations
to produce a super-regenerative action.

In witness Whereof I have hereunto set my

hand.
CLARENCE A, GUNTHER.
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