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The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes, without the payment of any royalty thereon. 
The invention relates to improvements in microwave 

radio receivers and more particularly to means for in 
creasing the sensitivity thereof. 

In accordance with the invention, the receiver com 
prises a dual diode mixer, one diode of which is normally 
excited by a locally generated wave having a frequency 
which is low relative to that of the incoming wave, said 
frequency being of the order of the intermediate fre 
quency. In the absence of a signal, the locally generated 
wave is shorted out in the mixer circuit so that it is pre 
vented from reaching the intermediate frequency ampli 
tier. When a microwave signal is impressed upon the 
diodes, it is modulated by the low frequency wave, and 
the resultant modulated wave is demodulated by the 
other diode to derive the intermediate frequency signal 
component, which is, in turn, applied to and ampli?ed 
by the I. F. ampli?er and detected in the usual manner. 
The features of my invention which I believe to be 

novel are set forth with particularity in the appended 
claims. My invention itself, however, both as to its 
organization and method of operation, together with fur 
ther objects and advantages thereof, may best be under 
stood by reference to the following description taken inv 
conjunction with the accompanying drawing, in which: 

Figure l is a schematic circuit diagram of the invention; 
and ' 

Figure 2 is a cross section taken along lines 2-2 of 
Figure 1. 

In Figure 1 of the drawing, there is shown a cross sec 
tional view of a waveguide 10. The section is taken 
through the axis of the waveguide in a direction parallel 
to the narrow walls thereof. The mouth of the wave 
guide 12 is ?ared outwardly to form a horn-shaped open 
mg. 
The waveguide is dimensioned to pass the high fre 

quency band of interest e. g., 8000-12,000 megacycles. 
It may be tunable to any frequency within the band by 
means of aslidable plunger 14. The waveguide may, of 
course, be of the broad band type responsive to the en 
tire band of frequencies to be received. 
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In the absence of a microwave signal in .the waveguide, 

the output of I. F.- oscillator 24 which is applied to diode 
18 is shorted out by rod 16, since the latter is short rela 
tive to the I. F; wavelength and its impedance thereto is 
negligible. Hence no I. F. current reaches ampli?er 28. 
When an incoming microwave signal is impressed on the 
waveguide considerable voltage drop occurs through rod 
16 and detectors 18 and 20, since the rod is long relative 
to the wavelength of the microwave signal, and hence it 
offers considerable impedance thereto. The incoming 
signal is therefore modulated by the I. F. current in diode 
18. The resultant modulated current is demodulated by 
diode 20, and the resultant I. F. signal is ampli?ed by 
I. F. ampli?er 28 and applied to detector 30. Any modu 
lation component on the received microwave frequency 
signal will be derived at the output of detector 30. The 
resultant signal can then be further ampli?ed and indi 
cated in the usual manner. 
The above-described system is relatively simple and 

has been found to provide improved signal to noise ratio. 
'le there has beendescribed what is at present con 

sidered a preferred embodiment of the'invention, it will 
be obvious to those skilled in the art that various changes 
and modi?cations may be made therein without depart 
ing from the invention, and it is aimed in the appended 
claims to cover all such changes and modi?cations as 
fall within the true spirit and scope of the invention. 
What is claimed is: 
1. A microwave receiver comprising a rectangular 

waveguide, means for propagating received microwaves 
in said waveguide, a local oscillator for generating an 
intermediate frequency wave which is low relative to the 
received waves, a ?rst circuit within said waveguide, said , 
circuit having an impedance which is high to the micro 
wave frequency and low to said intermediate frequency, 
means including a modulator in said waveguide connect 
ing said circuit to said local oscillator, whereby received 

7 microwaves are modulated by said intermediate frequency 
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wave, an output circuit including a demodulator in said 
waveguide connected to said ?rst circuit for demodulating 
the modulated received waves to derive said intermediate 
frequency, and a utilization circuit tuned to said inter 
mediate frequency connected to said output circuit. ' 

2. A receiver as set forth in‘ claim 1, wherein said ?rst‘ ' 
circuit comprises a metal bar extending centrally of said 
waveguide in a direction perpendicular to the direction 
of propagation of said received waves, said‘ modulator 
and demodulator each having an electrodeconnected to 
said'bar. f f ' 

3. A receiver for receiving waves in the centimeter 
region, comprising a rectangular waveguide, means for 
propagating received waves in said wave guide‘, a pair of 
diodes in said waveguide, a local oscillator for generating 
an intermediate frequency wave which is low relative to 
the received waves, a ?rst circuit withinv said waveguide; 
said circuit having an impedance. which is high ‘to the 

j received waves and low to said intermediate frequency, 
Extending between the narrow walls of the waveguide ' 

is a metal supporting rod 16, on opposite sides of which 
are located a pair of crystal diodes l8 and 2t), and having 
their cathodes connected to said rod. The diodes may 
be of any suitable type such as silicon. ' 
By means of a concentric cable 22, the anode of diode 

18 is connected to an oscillator 24 operating at a rela 
tively low intermediate frequency, such as 30-60 mega 
cycles. The anode of the other diode 20 is connected 
through a concentric cable 26 to an ampli?er 28 tuned 
to the same intermediate frequency. The output ‘of am 
pli?er 28 is applied to an amplitude modulation detector 
30. The detected signal may be further ampli?ed and 
reproduced in the usual manner. 
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means connecting said circuit to said local oscillator in 
series with one of said diodes, whereby received micro 
waves are modulated by said intermediate frequency wave, 
an output circuit connected to said ?rst circuit in series 
with said second diode for demodulating the modulated 
received waves to derive said intermediate frequency, an 
amplifier tuned to said intermediate frequency and con 
nected to said output circuit, and a detector connected to 
the output of said ampli?er. _ 

4. A receiver as set forth in claim?3, wherein said ?rst 
‘circuit comprises a metal bar connected between the nar 
rower walls of ‘said waveguide, said diodes being posi 
tioned at the center of said bar on opposite sides thereof 
and each having a similar electrode connectedto said 



2,832,885 
3 . . 

center, the other electrode of one diode being connected 2,605,399 
to said local oscillator, and the other electrode of the 2,713,636 
other diode being connected to said output circuit. 2,761,061 

2,773,979 
7 vReferences Cited in the ?le of this patent 5 

_ UNITED STATES PATENTS 

2,576,481 Rodwin- _____________ __ Nov. 27, 1951 

Pound ______________ __ July 29, 1952 
Ienks ________________ __ July 19, 1955 
Mattern _____________ __ Aug. 28, 1956 
Chatterton ___________ __ Dec. 11, 1956 


