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57 ABSTRACT 
A rotatable polarized signal receiver in a system for 
receiving linearly polarized electromagnetic signals 
includes a signal conductor having a receiver probe 
portion, oriented in a circular waveguide parallel to the 
polarization of the incident signal, and signal launch 
probe portion extending into the rectangular waveguide 
orthogonal to the direction of signal transmission 
therein, mounted concentrically in an insulator rod 
through perpendicular coupling of the circular and 
rectangular waveguides. 

23 Claims, 2 Drawing Sheets 
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POLARIZED SIGNAL RECEIVER SYSTEM 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

In satellite retransmission of communication signals, 
two linearly polarized signals, rotated 90 degrees from 
each other, are used. In less expensive installations for 
receiving such signals, the feed horn for the receiving 
system is installed with the orientation parallel to the 
desired signal polarization. The other polarization is not 
detected and is simply reflected back out of the feed 
horn. For more expensive installations, the entire feed 
horn and low noise amplifier system is mounted on a 
rotator similar to the type used on home television an 
tennas to select the desired signal polarization. 
While the above-mentioned system are cost effective, 

they are mechanically cumbersome and limit system 
performance. Other prior art signal polarization rota 
tors electrically rotate the signal field in a ferrite media. 
While such rotators eliminate the mechanical clumsi 
ness of the above-described rotators, they are expensive 
and introduce additional signal losses (approximate 0.2 
DB) into the receiving system. See, for example, such 
an electronic antennae rotator marketed under the trade 
name "Luly Polarizer' by Robert A. Luly Associates, 
P.O. Box 231, San Bernardino, CA. 
The present invention eliminates the mechanical dis 

advantages of several prior art rotators and eliminates 
signals losses associated with other prior art rotators. A 
signal detector constructed according to the principles 
of the present invention comprises a transmission line 
having a signal receiver probe portion ("RP portion') 
and a signal launch probe portion ("LP portion') 
mounted in dielectric rod at the one end of a circular 
waveguide and a rectangular waveguide perpendicu 
larly coupled to the circular waveguide. The RB por 
tion of the transmission line detects polarized incoming 
signals in the circular waveguide and the LP portion 
launches the detected signal into the rectangular wave 
guide for transmission to a low noise amplifier 
(LNA"). 

In the preferred embodiment, the transmission line, 
by its coupling to the insulator rod, may be rotated 
continuously and selectively by a servo motor mounted 
on the waveguide assembly. As the RP portion rotates 
to receive the desired signal, the LP portion also ro 
tates. However, the launched signal or the signal re 
ceived at the LNA is unaffected because rotation of the 
LP portion is about its axis of symmetry in the rectangu 
lar waveguide. The RP portion in the circular wave 
guide rotates between the two orthogonally polarized 
signals impinging on the feed horn. By rotation to the 
desired polarization, that signal is received and the 
other reflected. The selected signal is then conducted 
along the transmission line to the rear wall of the circu 
lar waveguide portion of the feed horn and is launched 
into the rectangular waveguide by the LP portion. 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a cross-sectional view of a prior art wave 
guide assembly with an internal rotating signal detector. 
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FIG. 2 is a cross-sectional view of a waveguide as 

sembly with internal rotating signal detector con 
structed according to the principles of the present in 
vention. 

FIG. 3 is a cross-sectional view of a waveguide as 
sembly and internal rotating signal detector of FIG. 2 
further including a feed horn. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring first to FIG. 1, prior art mechanical inter 
nal rotating signal receivers provided low impedances 
coaxial transmission line through the back of the circu 
lar waveguide at 6 to LP portion 7. However, RP por 
tion 5 of transmission line 9 presents an incorrect impe 
dance to the incident signal, because the energy is cou 
pled from the high impedance end of RP portion 5 at 4 
by transmission line portion 9 and the low impedance 
end of RP portion 5 is open circuited. Thus, the trans 
mission line and RP portion impedance present in this 
configuration are reversed for effective detection of an 
incident wave. 

Referring now to FIG. 2, one embodiment of the 
present invention comprises circular waveguide 10 per 
pendicularly coupled to rectangular waveguide 22 and 
including signal conductor 12 fixedly mounted in insula 
tor 20. Signal conductor 12 includes RP portion 13 
oriented orthogonal to the axis of symmetry of circular 
waveguide 10, portion 18 extending into, and orthogo 
nal to the axis of, waveguide 22, and coupled to RP 
portion 13 by conductor portions 16. Signal conductor 
12 is typically constructed of a single, continuous homo 
geneous electrical conductor wherein RP portion 13 is 
approximately one-quarter wavelength long and trans 
mission line portions 16 form a transmission line in the 
same manner that any single wire above a ground plane 
becomes a transmission line. The portion of signal con 
ductor 12, extending through the rear wall of round 
waveguide 10 at 6, forms a low impedance coaxial 
transmission line. LP portion 18 launches the detected 
signal into rectangular waveguide 22. 

Insulator 20, constructed of polystyrene or other 
suitable dielectric rod, provides mounting for signal 
conductor 12, electrical insulation of the line from the 
walls of waveguides 10 and 22, and for selective rota 
tion of signal conductor 12 about its axis of symmetry. 
Since signal conductor 12 is concentric with axis of 
rotation of insulator 20, rotation of insulator 20 about its 
axis rotates LP portion 18, which correspondingly ro 
tates RP portion 13 orthogonally about the axis of sym 
metry of waveguide 10. RP portion 13 is thereby ori 
ented to the polarity of the desired incident signal for 
detection. 
The preferred embodiment of the present invention is 

shown in FIG. 3. In this configuration, circular wave 
guide 10 is coaxially coupled to feed horn 8 at one end 
and perpendicularly coupled to rectangular waveguide 
22 at the other end. As in the configuration of FIG. 2, 
signal conductor 12 is coupled to insulator 20, which is 
coupled to servo motor 17 for positioning. Servo motor 
17 is usually the same as or similar to servo motors used 
in remotely controlled model aircraft for control sur 
face movement. Obviously, with the addition of servo 
motor 17, operation of the detector system may be re 
motely controlled from the operator's control panel. 
Feed horn 8 is of the type described in U.S. patent 
application Ser. No. 271,815, filed June 8, 1981. It could 
be also be of any other suitable type such as described in 
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U.S. patent application Ser. No. 271,130, now aban 
doned or the U.S. patent application Ser. No. 292,509 
entitled "Improved feed Horn for Reflector Antennae" 
filed Aug. 13, 1981, now U.S. Pat. No. 4,380,014. 
The direction of signals transmitted in waveguide 22 

is orthogonal to the direction of signals transmitted in 
waveguide 10. This configuration facilitates the simplic 
ity of the present invention, since launching of signals 
into waveguide 22 is insensitive to rotation of LP por 
tion 18, which rotation directly results from rotation of 
RP portion 13 necessary to select the desired signal. 
LP portion 18 is capable of launching the detected 

signal into another waveguide of any shape or into 
coaxial cable transmission line. Thus, as the transmis 
sion line 12 rotates, RP portion 13 rotates orthogonally 
to, and LP portion 18 rotates concentrically with the 
axis of symmetry of the round waveguide. As the RP 
portion aligns with the desired linearly polarized signal 
present in the circular waveguide, the signal is detected 
and conducted along the transmission line to the LP 
portion, which launches the detected signal. As stated 
earlier in this specification, the launched signal or the 
signal received at the LNA (not shown) is unaffected by 
the orientation of RP portion 13 because LP portion 18 
rotates about its axis of symmetry and such rotation 
retains the relative position of LP portion 18 with wave 
guide 22. 

I claim: 
1. A polarized signal receiver comprising: 
a first waveguide for transmitting polarized signals; 
a circular waveguide for receiving polarized signals 

at one end and coupled to the first waveguide at the 
other end, said other end having a rear wall; 

an insulator rod, rotatably mounted through said 
other end of the circular waveguide; and 

signal conducting means, fixedly mounted in the insu 
lator rod concentric with the axis of rotation 
thereof having a receiver probe portion oriented in 
the circular waveguide orthogonal to the axis of 
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4. 
6. A polarized signal receiver as in claim 1 or 2 

wherein the first waveguide is a rectangular waveguide. 
7. A polarized signal receiver as in claim 1 or 2 

wherein the first waveguide is a circular waveguide. 
8. A polarized signal receiver as in claim 1 or 2 

wherein the first waveguide is a square waveguide. 
9. A polarized signal receiver as in claim 1 or 2 

wherein the first waveguide is an elliptical waveguide. 
10. A polarized signal receiver as in claim 1 or 2 

wherein the signal conducting means is a single continu 
ous electrical conductor. 

11. A polarized signal receiver as in claim 1 or 3 
wherein the receiver probe portion is approximately 
one-quarter waveguide long. 

12. A polarized signal receiver as in claim 1 or 3 
wherein the signal conducting means is selectably rotat 
able to orient the receiver probe for receiving different 
polarizations of incident signal. 

13. A polarized signal receiver as in claim 12 wherein 
the impedance of the launch probe and transmission line 
portions is substantially unaffected by the orientation of 
the receiver probe portion around the axis of the circu 
lar waveguide. 

14. A polarized signal receiver as in claim 1 wherein 
the first and second sections of the transmission line 
portion and the launch probe portion all have substan 
tially uniform impedance at the frequency of the signal 
received. 

15. A polarized signal receiver as in claim 1 wherein 
said first section of the transmission line portion is gen 
erally parallel to the axis and near the surface of the 
circular wall of the circular waveguide and said second 
section of the transmission line portion is generally 
parallel to the plane, and near the surface, of the rear 
wall of the circular waveguide, said circular waveguide 
walls forming the ground plane of said transmission line 
portion. 

16. A polarized signal receiver comprising 
said circular waveguide for receiving one polariza- 40 first and secondwaveguides adapted to enable Propaga 
tion of the incident signal, a launch probe portion 
concentric with the insulator rod and extending 
into the first waveguide for launching said signal 
therein, and a transmission line portion, having a 
first section contoured to the inside surface of the 
circular wall, and substantially parallel to the axis, 
of the circular waveguide, and having a second 
section contoured to the inside surface, and sub 
stantially parallel to the plane, of the rear wall of 
the circular waveguide, for connecting the re 
ceiver probe portion to the launch probe portion. 

2. A polarized signal receiver as in claim 1 further 
including 

a feed horn for receiving incident polarized signals, 
coaxially coupled to said one end of the circular 
waveguide. 

3. A polarized signal receiver as in claim 1 further 
including remotely controllable motor means coupled 
to the insulator rod for selectively rotating the signal 
conducting means mounted therein. 

4. A polarized signal receiver as in claim 1 or 2 
wherein the inside surfaces of the rear and circular walls 
of the circular waveguide form waveguide walls and 
the ground plane element of the transmission line por 
to. 

5. A polarized signal receiver as in claim 1 or 2 
wherein the launch probe is orthogonal to the direction 
of signal transmission in the first waveguide. 
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tion therein along their respective longitudinal axes of 
signals comprised of polarized electric fields within a 
predetermined range of frequencies; 

a launch probe in said first waveguide and a receiver 
probe in said second waveguide, each said probe ori 
ented substantially normal to the direction of propaga 
tion of the signal comprised of the electric field in the 
respective waveguide and 

a conductive element interconnecting said probes and 
entering said second waveguide in one direction 
through a point of entry surrounded by a first interior 
wall surface, said first interior wall surface facing in 
said one direction, said conductive element having a 
first portion displaced laterally from said point of 
entry to overlie said first interior wall surface and 
extending toward a second interior wall surface to a 
point closer to said second interior wall surface than to 
said point of entry, said conducting element having a 
second portion overlying said second interior wall 
surface, said second interior wall surface facing in 
wardly of said second waveguide in a direction differ 
ent than said one direction, said conductive element 
cooperating with each of said interior wall surfaces as 
the ground plane therefor such that said conductive 
element and said interior wall surfaces constitute a 
single wire above a ground plane transmission line 
within said second waveguide for said predetermined 
range of frequencies, 
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17. The polarized signal receiver of claim 16 in which 
said second portion of said conductive element extends 
generally in the direction of the longitudinal axis of said 
second waveguide and conductively couples said first por 
tion and said receiver probe. 5 

18. The polarized signal receiver of claim 16 in which 
said first interior wall surface comprises an end wall of said 
second waveguide and said second interior wall surface 
comprises a sidewal of said second waveguide, said point of 
entry for said conductive element being substantially the 10 
center of said end wall. 

19. The polarized signal receiver of claim 16 in which 
said conductive element and said probes are rotatable. 

20. The polarized signal receiver of claim 16 in which 
said probes are arranged in a plane containing the longitu- 15 
dinal axis of said second waveguide. 

21. The polarized signal receiver of claim 16 in which 
said receiver probe is open circuited and terminates in 
proximity to said longitudinal axis of said second wave 
guide. 2O 

22. The polarized signal receiver of claim 16 in which the 
length of said first portion of said conductive element is 
substantially equal to the length of said receiver probe. 

23. A polarized signal receiver comprising 
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6 
first and second waveguides adapted to enable propaga 

tion therein along their respective longitudinal axes of 
signals comprised of polarized electric fields, said 
second waveguide having an end wall and a sidewall 

a launch probe in said first waveguide and a receiver 
probe in said second waveguide, each of Said probes 
oriented substantially normal to the direction of prop 
agation of the signal comprised of the polarized elec 
tric field in its corresponding waveguide and 

a conductive element passing through said end wall and 
interconnecting said probes, said element being dis 
placed toward said sidewall and having a first section 
which overies said end wall and a second section 
which is coupled to said first section at a point closer to 
said sidewall than to the longitudinal axis of said 
second waveguide, said second section extending over 
said sidewall generally in the direction of said longitu 
dinal axis and conductively coupling said first section 
and said receiver probe so that said conductive ele 
ment together with said end wall and sidewall acting 
as the ground plane for said conductive element con 
stitute a single wire above a ground plane transmission 
line within said second waveguide. 

  


