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The present invention relates to high fre 
quency Superheterodyne receivers, and has for 
its object to provide a high frequency first de 
tector or converter circuit, which will function 
effectively when the frequencies of the incoming 
signal or carrier wave are relatively high, such 
as above 300 megacycles, for example. 

It is a further object of the present invention 
to provide a high frequency converter for a 
Superheterodyne receiver which provides a diode 
having a virtual cathode which may be modu 
lated by a local oscillator, as a detector for the 
audio frequency modulation, on an ultra high 
frequency carrier Wave. 

It is a further object of the present invention 
to provide a Virtual cathode diode as a first 
detector of a Superheterodyne receiver and an 
improved mixing circuit in connection there 
with. 
For the detection of audio frequency modula 

tion on a carrier wave, the usual connection of 
the detector includes the primary of a trans 
former feeding the amplifier, in the grid circuit 
of the detector. This is for the reason that the 
plate impedance of the detector, as a diode, is 
higher than the grid impedance and more dif 
ficult to match to a transformer. 

In accordance with the invention, however, 
the intermediate frequency transformer supply 
ing the intermediate frequency amplifier is of 
relatively high impedance and its primary wind 
ing may be connected directly into the plate cir 
cuit of a virtual cathode diode provided by a 
three element electric discharge device or tube 
having a control grid which is coupled to the 
local oscillator. A diode is thus obtained, the 
virtual cathode of which is modulated by the 
local oscillator. 
The invention will, however, be better under 

stood from the following description when con 
sidered in connection with the accompanying 
drawing, and its Scope will be pointed out in the 
appended claims. 

In the drawing the figure is a circuit diagram 
of a frequency changer circuit for a superhet 
erodyne receiver embodying the invention. 

Referring to the drawing, 5 is a triode electric 
discharge device providing the first detector of 
a superheterodyne receiver and including a cath 
Ode 6, a control grid 7 and an output anode 8. 
A source of operating potentials for the tube ele 
ments of the receiver is indicated at 9 and com 
prises a tapped bleeder resistor having positive 
and negative Supply leads 9 and , respectively, 
which may be connected with any suitable 

(C. 250-20) 
Source of direct current potential (not shown). 
The grid, plate and cathode of the detector are 
connected with the potential supply means to 
apply to the grid a positive potential and to the 
anode a zero or negative potential, as shown. 
In the present example, the cathode is connected 
to a grounded terminal 2, the anode 8 is con 
nected through the tuned primary winding 3 
of an intermediate frequency output transformer 
4 and a plate supply lead 5 with an adjust 
able tap 6 more negative than the cathode 
connection 2, While the grid is connected 
through an input inductor T and a supply lead 
8 to a more positive adjustable tap 9. 
The taps 6 and 9 are so adjusted that the 

triode tube 5 may be operated with a positive 
grid and with the anode negative or at zero 
potential whereby a virtual cathode is obtained 
near the anode 8, the Spacing between the virtual 
cathode and the anode being governed by the 
grid and plate potentials established by adjust 
ment of the contacts 6 and 9. 
A local oscillator, comprising a second triode 

tube 20, is coupled to the grid of the detector 
to supply oscillations thereto to modulate the 
Virtual cathode. In the present example, the 
oscillator comprises a cathode 2, a control grid 
22 and an output anode 23, the latter elements 
being connected With the ends of a tunable os 
cillator circuit comprising parallel leads 24 pro 
viding the inductance element of the tuned cir 
cuit, and a variable capacitor 25 connected be 
tween said leads at the opposite ends thereof 
from those which are connected between the 
grid and plate. At ultra high frequencies the 
inductance of the leads is sufficient to provide 
a tuned circuit with a variable capacitor 25. The 
grid is connected to the cathode through a grid 
leak 26 and anode potential is supplied to the 
anode 23 through a coupling impedance or re 
sistor 2 and a supply lead 28 from an adjust 
able tap point 29 on the supply resistor 9 at a 
point more positive than the grounded tap point 
2 which is connected to the cathode through 

a ground connection 30. 
The coupling with the detector grid is made 

through a coupling capacitor 3 connected be 
tween the high potential end of the coupling re 
sistor 27 or anode end thereof, and the grid 
end of the coupling impedance 7 in the grid 
circuit of the detector. 
High frequency modulated signals are received 

On an energy collector comprising a half. Wave 
antenna, wire 32 connected with the anode 8 of 
the detector device. In this manner the incom 
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2 
ing signal is impressed on the anode of the de 
tector device, and the frequency conversion takes 
place between the virtual cathode and the anode, 
the virtual cathode and the anode thereby func 
tioning as a diode device. The intern ediate fre 
quency signal or resulting signal is applied to 
the primary 3 of the internediate frequency 
output transformer which is suitably coupled 
through a tuned secondary winding 33 with an 
intermediate frequency amplifier, the first stage 
amplifier tube thereof being indicated at 34. The 
latter device may be coupled through an output 
circuit 35 with further amplifier stages (not 
ShoWn). 
The impedance of the primary winding 3 is 

relatively, high and therefore may be connected 
directly in the plate circuit of the diode detector 
Without occasioning OSS in Signal response Or 
sensitivity and without causing signal distortion, 
while the local oscillations may be applied to the 
grid of the detector device to modulate the virtual 
cathode between it and the anode. 

It has been found that a circuit of this charac 
ter provides for the effective detection of the 
audio frequency modulated carrier waves at ul 
tra high frequencies and, in particular, for ca:- 
rier waves about 300 megacycles, for example. 

I claim as my invention: 
1. Tn a superheterodyne receiver for ultra 

high frequency modulated carrier waves, the coin 
bination of an electric discharge device having 
an anode, a cathode and a control grid there 
between, means for applying to the anode and 
to the control grid with respect to the cathode, 
potentials providing a virtual cathode adjacent 
to the anode, a high frequency Oscillator coupled 
to the control grid to apply oscillations thereto 
for modulating the virtual cathode, a carrier 
wave collector connected to the anode, an Out 
put circuit connected with said anode, and an 
intermediate frequency amplifier coupling de 
vice having a high impedance connected in said 
circuit. 

2. A frequency converter for a high frequency 
superheterodyne receiver comprising a triode tube 
having a cathode, an anode and a control grid 
means for operating Said grid at a positive po 
tential and said anode at a negative potential 
thereby to provide a virtual cathode near the 
anode, means for varying the potentials applied 
to said grid and anode to control the Spacing 
between the Virtual cathode and the anode, a 
local Oscillator connected to the grid to modulate 
the virtual cathode, means for impressing an in 

2,080,128 
coming carrier Wave on the anode of the triode, 
whereby frequency conversion is obtained between 
the virtual cathode and the anode operating as 
a diode, and means for conveying signals at the 
conversion frequency from said converter com 
prising a high impedance coupling device in the 
anode circuit of the triode. 

3. In a high frequency Superheterodyne re 
ceiver for modulated carrier waves, a first de 
tector comprising an electric discharge device 
having cathode and anode electrodes, Said anode 
electrode being more negative than the cathode, 
means including a control electrode more positive 
than the cathode providing a virtual cathode be 
tween said cathode and anode electrodes adja 
cent to said anode electrode, an output circuit for 
said anode electrode including a high frequency 
high impedance coupling device, means for in 
pressing a high frequency modulated carrier Wave 
on said anode electrode, and means for modulat 
ing said virtual cathode at a local OScillation fre 
quency. 

4. In a high frequency superheterodyne re 
ceiver for modulated carrier waves, a first de 
tector comprising an electric discharge device 
having a cathode and an anode, said anode being 
more negative than the cathode, means including 
a control electrode more positive than the cath 
ode, providing a virtual cathode between said 
cathode and the anode adjacent to said anode, 
an output circuit for said anode including the 
tuned primary winding of an intermediate fre 
quency transformer, means for impressing a high 
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frequency modulated carrier Wave on said an 
ode, and means coupled to said control grid for " 
modulating said virtual cathode at a local oscilla 
tion frequency, said means for impressing said 
carrier Wave on the anode including a half Wave 
antenna. 

5. A frequency converter for modulated high 
frequency carrier waves in the frequency range 
above 300 megacycles comprising, in combina 
tion, an electric discharge device having cathode, 
control grid and anode electrodes, means for 
applying direct current potentials thereto where 
by a virtual cathode is formed adjacent to the 
anode electrode, a local oscillator coupled to the 
control grid to modulate the virtual cathode, a 
carrier wave collector connected with the anode 
electrode, an intermediate frequency amplifier 
coupled to said anode electrode, the coupling 
including a tuned circuit having a relatively high 
impedance in circuit with the anode electrode. 
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