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PERREGENERATIVE RECEIVER 
- -.' ...' . . . . . This input cir 

cuit is connected to the grid element and th 
cathode of an electron dischar regeneration is introduced - ealled super-regenera 

... : E readily adapted tot 
frequency signal energy 

. . . My invention ha 
provide me. 
and super-regenerat YY. 

3 generative... detectór. circuit w 
increase, the broadening of 
which will decrease the 
mall damping of theidetect 

In accordance with my 
lis vide a pair of oscillators operating: 

and super-audible frequencies, and 

suitable form of input circuit and means for 
regeneration may be employed in the - - 
ircuit as the arrangement disclos 

... coupling these osc 
of a regenerative detect 

... to prevent interaction between guS. 
20 circuits and to reduce the tendency to broaden 

the tuning and to reduce the losses at the sig 
nah frequeney due to the normal dampi 

a discharge device 1 

with particul 
... My invention. organization circuit of the detector 6 by means 

eot, will be bette ing capacitor 15 connected to the 
ence to the following; de nt of the discharge device f3 and 
connection with the accor 1. te, detector inpu in which the single figure represent io nnection between the cathode 
receiver employing rs-Arma k i? ' ' ' ' ' ' ' 

- 25 of my inventio Referring t 

is 

1 is inductivel - liv - Lull, VI. V. ". . . . . ufficiently 

of an electron discharge device by means of sna mparison with the capacitor 11 of 
65, the inductor 2.5 The inp tron: discharge device is tuned 

means which may be, for exai. 
stor 3. The input circuitma 
with a grid condens and 

: 50 which will enable the electron dischar 
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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 is 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 circuit 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, 13 and 20 to provide a means for 
controlling the temperature of the cathodes. 
In the output, circuit of the detector 6, I have 
arranged a filter 25 for reducing undesired 
frcuencies sitch as those which comprise the 

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 31. A plurality 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 35 
which is connected to the cathodes of the elec 
tron discharge devices 6, 13 and 20. A capac 
itor 36 in series with an iron-cored induc 
tor 37 is connected between the common re 
turn connection 35 and a point between the 
resistors 27 and 28. A capacitor 38 is con 
nected between the return conductor 35 and 
the conductor. 39 which is connected to one 
terminal of the primary winding 30 of the 
output device 31. A variable resistor 40 is 
arranged between a suitable source of poten 
tial for the anode of detector 6 and the con 
ductor 39 for the purpose of providing a 
control of the potential applied 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 3 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 thein 
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 13 
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 continuous 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-regen 
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. 13 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 regeneration 
present. These electron discharge devices 
13 and 20 are enabled to perform this func 
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tion by the arrangement of the eduplin, 
pacitoril 5 and the:radio frequency ch 
and the coupling capacitor 22 and 
frequency chok which isolate th 

5...elements associated with the electronii. 
charge devices. 13 and 20. This isolation 
the associated apparatus: 
devices: 13; and 20 from the input 

. of the electron discharge detector 6. 
10-duces the normal: damping of the detec 

input-circuit at the signal frequeney that the 
losses; are decreased an - tions more readily, particularly 
frequencies. When the electro 

15 device -13, Oseillates, it draws 

is at all-times high because soft 
of ther radio,' frequency choke: 12. It 
therefore, be apparent that once duringe 

on of the dischar 
d-to-ca 

be suppressed until the grid element 
oscillator discharge device. 13, is no longer 
drawing grid current. The steep wavefront. 

40 of the grid-to-cathode impedance change in 
the oscillator discharge devices 13 and 20. 
tends to increase the effect of the super-re 
generation in the detector circuit of th 

... electron discharge device. 6... The oscillat 

for the difference in frequency. In general, 
the anode potential supplied to the oscil 

50-lator discharge devices should below so as 
grid current drawn by the discharge de 
vices 13 and 20. . . . . . . . . . . . . The manner of controlling the super-re 

55 generative action by coupling the grid-to 
cathode impedances of the oscillator dis 
charge devices across the regenerative ide. 

: tector circuit has the advantage of requiring 
a less powerful oscillator and that undesired 

60 frequencies generated by the oscillators are 
r 

pro 
not readily introduced into the detecto V. 
cuit. My invention has the advantage of pro 
viding means for introducing modulation 
and super-regeneration into a regenerative 

65 circuit without materially increasing the 

ther gdisch ge 

. cillatory circuit for isolating the circuitiel 

device arranged in an oscillatory circuit to . . . . . . 
produce high frequency oscillations having a . . . . . 
steep wavefront, means for capacitively con- 103 
necting said electron-discharge device across . . . . . . . 

said oscillator circuit for isolating the cir 
cuit elements thereof from said detector in put circuit, means for modulating the signals : 
said output circu 

to help to produce a steep wavefront on the ground noise. . 

- high frequency signal energy, means for im 
pressing said signal energy upon said detec 

devi 
discharge devices across said detector.inpu 
circuit 

embodiments, it 
stood that I do not 
to, since, it is app 

of course; be unde 
lish to be limited there 
ent that the principles 
usceptible of numerous 
(dimodifications may be 

s: and in the 
lout: depart 

vention 

- - - - pe - sty. 

3.SSessal ally-sustained oscillations 
n:said circuit, and means included in said os 

rom said detector in 

electron discharge 

the input circuit to said detector whereby . . . 
said electron discharge device periodically . . . . . . 

... ." - , --1 - - - - - - - - - - - or suppresses said normally-sustained oscilla- . 

45-16 and its electron discharge device 20 op 
... erate in a manner similar to that of the os 

cillator 9 and the discharge device 13 except 
tions in said input circuit, means included in 1 

in said input circuit, and means connected to 
it for reducing the back 

3. A radio rece ing system including 
selectron discharge detector having an input 

circuit and an output circuit arranged in re 
generative relation. produce normall 

means for collecting sustained oscillations, 

high frequency oscilla 

ce, means for connecting said oscillatio 
means included in each of said osci 
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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 oscilla 
tions thereby to produce simultaneously a 
super-regenerative detector action and modu 
lation of the high frequency signals. 

4. In combination, an electron discharge 
detector arranged in a regenerative circuit 
to produce normally-sustained oscillations 
in said circuit, 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 
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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 oscillation generator cir 
cuit. 

6. A regenerative receiving circuit having 
an input circuit, said regenerative receiving 
circuit being arranged to produce normally 
sustained oscillations, a plurality of electron 
discharge devices arranged in oscillatory cir 
cuits, each of said discharge devices having 
a grid element and a cathode, means for main 
taining the external grid-to-cathode circuit 
impedance of said discharge devices high at . 
all times and for causing the internal grid 
to-cathode impedance to vary during each 
cycle 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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