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My invention relates to high frequency 
signal receiving means enploying an electron 
discharge device of the divided anode type, 
having a grid element, and in which a mag 
netic field is maintained between the anode 
members. 
One of the objects of my invention is to 

provide a signal receiving apparatus of the 
super-regenerative type which is particularly 
adapted for operation at short wave lengths. 
Another object of my invention is to pro 

vide a super-regenerative receiver employing 
an electron discharge device of the split anode 
magnetically controiled type. 

Still a further object of my invention is 
a: in proved circuit arrangement whereby 
an electron discharge device of the split anode 
imagnetically controlled type may be utilized 
for the reception of high frequency signals. 
The novel features which I believe to be 

characteristic of my invention are set forth 
with particularity in the appended claims. 
My invention itself, however, both as to its 
organization and method of operation, to 
gether with further objects and advantages 
thereof, may best be understood by reference 
to the follo Ying description taken in con 
nection with the accompanying drawing in 
which Fig. 1 represents a preferred embodi 
ment of my invention; and Fig. 2 represents 
a characteristic thereof. 

Referring to the drawing, I have illus 
trated in Fig. 1 an electron discharge device 
1 which comprises an evacuated envelope hav 
ing disposed therein a plurality of anodes 2. 
These anodes are preferably curvilinear and 
are arranged in cylindrical formation. Ex 
tending along the axis of the cylinder formed 
by anodes 2 is a heated cathode 3, and inter 
posed between the cathode and anodes is a 
grid element 4. The electron discharge device 
is surrounded with a direct current field coil 
5 which is energized from a suitable direct 
current source 6. This field coil produces a 
unidirectional magnetic flux within the elec 
tric discharge device and between the anodes 
thereof, the magnetic lines of which extend 
parallel to the inner surfaces of the anodes. 

Connected to the anodes is an oscillatory 

S. in Some instances the inherent capacity 
Of the inductance and the connections may be 
sufficient so that capacity S may be said to indi 
cate this capacity effect. The oscillatory cir 
cuit is coupled to a source of signal energy 
9 which may be an antenna circuit. Each of 
the anodes is supplied with a direct current 
potential by means of a connection 10 extend 
ing from an intermediate point on inductance 
7 to the positive terminal of source of poten 
tial 1. The negative terminal of the source 
of potential 11 is connected to the cathode 3 
through a portion of the output device. 12. 
The grid element 4 is supplied with a direct 
current potential by means of a connection 18 
to the positive terminal of a source of poten 
tial 19, the negative terminal of which is con 
nected to the cathode 3 through a portion of 
the output device 12. The output device 12 
is provided with primary and secondary 
windings, of which the primary winding is 
tapped at an intermediate point which divides 
it into two portions 13 and 14. This arrange 
ment has the advantage of producing a 
greater effect in the secondary winding 15 
than would be the case if the primary winding 
were only in the anode-cathode circuit. This 
is due to the fact that the grid current de 
creases as the anode current increases with 
signal variations and hence there is produced 
a cumulative effect in the secondary Winding 
15 which results in a greater signal output. 
The curve in Fig. 2 illustrates the man 

ner in which the voltage Wg supplied by the 
source of potential 19 and impressed upon the 
grid element 4, influences the production of 
oscillations in the circuit 7, 8. The intensity 
of the oscillations in milliamperes in this cir 
cuit is plotted as ordinates. It will be seen 
that as the voltage impressed upon the grid 
element 4 increases, the relative oscillation 
current in the circuit, 7, 8 increases up to a 
certain maximum, which in one instance Was 
at 69 volts. A further increase in voltage 
resulted in a rapid decrease in oscillatory 
current. 

In adjusting the circuit shown in Fig. 1 
for proper operation, the voltage obtained 
from the source of potential 6 is adjusted to 

90 circuit comprising inductance 7 and capacity produce the correct amount of magnetic field 
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between the anodes 2. The voltage Wg is ad 
justed to a point where oscillations in the 
circuit 7, 8 are just impending, which in the 
iristance illustrated in Fig. 2, would be about 
55 volts. Oscillations from an oscillator 16 
are then in pressed upon the grid element 4 
by means of the coupling device 17. The os 
ciliations impressed upon the grid element 4 
will cause oscillations to appear periodically 
in the oscillatory circuit 7, 8, which will have 
a frequency equal to the resonant frequency 
of that circuit. These periodic oscillations 
in the circuit 7, 8 provide a form of super 
regeneration which produces sensitive and 
efficient operation of the detector. In oper 
ation it has been found that the best super 
regenerative action has been obtained when 
the frequency of the oscillator 16 was less 
than 10% of the frequency to be received. 
One of the advantages of my invention re 

sides in the fact that the output circuit re 
ceives the combined effect of signal varia 
tions in both the anode and grid element 
circuits, thereby providing an increased 
effective output. 
While I have shown particular embodi 

ments of my invention, it will of course be 
understood that I do not wish to be limited 
thereto since many modifications, both in 
the circuit arrangement and in the instrut 
mentalities employed, may be made without 
departing from the spirit and scope of my 
invention as set forth in the appended claims. 
What I claim as new and desire to secure 

by Letters Patent of the United States is: 
1. In combination, an electrical discharge 

detector comprising a plurality of oppositely 
disposed anode members, a cathode extend 
ing between said members, a grid element 
disposed symmetrically between said cathode 
and anode members, means for producing a 
lmagnetic field between said anode members, 
an input circuit connected to said anodes, 
means for receiving and impressing signal 
oscillations on said input circuit, an output 
circuit connected between said input circuit 
and said cathode, an oscillation generator, 
and means for impressing oscillations from 
said generator upon said grid element where 
by a super-regenerative action is obtained. 

2. In a high frequency radio receiving 
system, the combination of an electric dis 
charge detector comprising a pair of oppo 
sitely disposed anodes, a cathode extending 
between said anodes, a grid element dis 
posed between said cathode and anodes, 
means for producing a magnetic field between 
said anodes, an input circuit connected to 
said anodes, an output circuit connected to an 
intermediate point on said input circuit and 
to said grid element, said cathode being con 
nected to an intermediate point of said out 
put circuit, means for biasing said grid ele 
ment to a point where oscillations are im 
pending in said input circuit, an oscillation 
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generator, and means for impressing oscilla 
tions on said grid element thereby to cause 
oscillations to occur periodically in the input 
circuit of said electric discharge detector. 

8. In a signal receiving system, the com 
bination of an electric discharge detector cir 
cuit capable of Oscillating, said circuit in 
cluding an electron discharge device having a 
Cathode, a plurality of oppositely disposed 
anodes, and means for producing a magnetic 
field between said anodes, a grid element, a 
Source of Oscillations, means for impressing 
oscillations from said source upon said grid 
element whereby said detector circuit is pe 
riodically caused to oscillate, and means ar 
ranged between said anodes and said cathode 
to receive the output currents from said 
detector. 

4. The combination, in a high frequency 
receiver, of an electron discharge device hav 
ing a cathode, a grid element, and a plurality 
of anodes, said anodes being arranged oppo 
sitely and disposed in cylindrical formation 
around said cathode, means for producing a 
magnetic field between said anodes, an oscil 
latory circuit connected between said anodes, 
said Oscillatory circuit being coupled to an 
antenna, an output circuit connected to said 
grid element, said cathode and an interme 
diate point on Said oscillatory circuit, means 
for producing Oscillations, and means for 
impressing said oscillations on said grid ele 
ment periodically to cause oscillations in said 
Oscillatory circuit, whereby detector action 
of said electron discharge device is obtained. 

5. In combination, an electron discharge 
device having a Cathode, a grid element, and 
a plurality of anodes, said anodes being ar 
ranged oppositely in cylindrical formation 
around Said cathode, means for producing a 
magnetic field between said anodes, an os 
Cillatory input circuit connected between said 
anodes, means for producing oscillations, 
means for impressing said oscillations on 
said grid element to produce a super-regen 
erative action, and output means connected 
in the anode-cathode circuit and in the grid 
element-cathode circuit, whereby a cumula 
tive effect of the variations in said circuits is 
obtained in said output means. 
In witness whereof. I have hereunto set my 

hand. 
LEWITO)NKS. 
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