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(57) Claim

1. A microwave polarisation filter .comprising a five-armed double 
junction of symmetrical construction whiCft touples a waveguide of round or 
square cross-section, extending in the direction of the longitudinal axis, 
into a first pair and a second pair of diametrically-opposed rectangular 

waveguides, the first pair being fed by a first inherently symmetrical 
waveguide fork and the second pair being fed by a second inherently 
symmetrical waveguide fork, the first waveguide fork being formed by a 
symmetrical rectangular waveguide series junction consisting of two 
outwardly-directed E-bends, formed of a rectangular waveguide angled 
component bent along the waveguide broad side, and two straight rectangular 
waveguide arms each of which being connected to the series junction via an 
E-bend, extend parallel to one another, and continue into the two opposite 
rectangular waveguides of the first pair of diametrically-opposed 
rectangular waveguides, and second waveguide fork likewise comprising a 
symmetrical rectangular waveguide series junction, composed of two 
outwardly-directed E-bends, and two rectangular waveguide arms which are 
each connected to the series junction via an E-bend extend in parallel to
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one another, and continue into the two opposite rectangular waveguides of 
the second pair of diametrically-opposed rectangular waveguides, the series 
junction of the second waveguide fork being arranged outside the first 

waveguide fork next to the external broad side wall of the first 
rectangular waveguide arm of the first waveguide fork, the two rectangular 
waveguide arms of the second waveguide fork each being provided with an 
H-bend, formed of a rectangular waveguide angled component bent along the 

waveguide narrow side, extending parallel in relation to the plane of 
symmetry of the waveguide fork, and continuing directly

into the two oppositely-located rectangular waveguides of the

assigned pair in the double junction, the internal width between the

inner broad side walls of the two oppositely-located rectangular 

waveguide arms of the second waveguide fork being contrived to be at 

least somewhat greater than the broad side dimension of the two 

rectangular waveguide arms of the first waveguide fork, so that the 

rectangular waveguide arms which each lead via the H and E-bend to 

the series junction of the second waveguide fork, embrace the first 

rectangular waveguide arm and a subsidiary arm of the first waveguide 

fork which leads to the latter from the series junction.
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ABSTRACT:

MICROWAVE POLARISATION FILTERS:

The invention relates to a wide-band, compact polarisation 

filter with a symmetrical five-armed double junction (1) for coupling 

or branching a round or square waveguide (2) into two pairs of 

rectangular waveguides (3,4,5,6) arranged opposite one another. The 

first pair (3,4) is fed by an inherently symmetrical waveguide fork 

(7) formed by a first rectangular waveguide series junction (8) and
* a 
s two straight rectangular waveguide arms (9,10) connected to the

”, »Q series junction via E-bends (22,23). The second pair is likewise red
J J : ' by an inherently symmetrical waveguide fork (11) constructed from a

4 « «
4 s t

i * 9

second rectangular waveguide series junction (12) and two rectangular

waveguide arms (14,15) connected to the series junction (12) via
r 8 S

« 1 ,
4 i t E-bends (22,23) and angled at their narrow side with a respective
it

t «
1

H-bend (13). A polarisation filter constructed in accordance with

< 4
6

the invention can be used in particular for supplying parabolic and 

conchoid antennae.

FIGURE 1



MICROWAVE POLARISATION FILTERS:

The invention relates to microwave polarisation filters with

a five-armed double junction of symmetrical construction, which

couples a waveguide of round or square cross-section, extending in

the direction of its longitudinal axis, into two pairs of

diametrically-opposed rectangular waveguides, where the two pairs are

e s e e 
o

9 β « a

ύϋΰΰ 
« « a

- 2 $

a o

o a » t

4 9 S « ή n· t
S « 0 3 1; t 

« «

each supplied by a symmetrical waveguide fork, the first of which is 

formed by a symmetrical rectangular waveguide series junction, 

consisting of two outwardly-directed E-bends (rectangular waveguide 

angled component bent along the broad side of the waveguide) and two 

straight rectangular waveguide arms each connected to the series

junction via an E-bend, extending parallel to one another, and
•’flu :

leading into the two opposite rectangular waveguides of the first
ii fl » «

pair at their other end, and the second of which likewise comprises a

symmetrical rectangular waveguide junction, consisting of two

outwardly-directed E-bends, and two rectangular waveguide arms each

O 9
Q O 
o < n

* a « n a tQ 1

2.0

connected to the series junction via an E-bend, extending parallel to 

one another, and leading into the two opposite rectangular waveguides 

of the other pair at their other end.
For operation with two polarisations, wide-band microwave

antennae require corresponding wide-band polarisation filters. Large

band widths are obtained only by means of polarisation filters in 

which both the polarisations are excited in the round or square 

waveguide spatially-symmetrically. Known wide-band polarisation 

filters of this type are disclosed in the DE-PS 26 51 935 and the 

DE-GM 2&]24 060. They include an external waveguide network which
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projects very substantially in the transverse direction and therefore 

produces a strong shadow in the radiation field of an antenna.

Other wide-band polarisation filters are disclosed ini-the— 
, curA (J> .3 . 2+,700, I 5

DR-PR 7R 4? 676. a.nri t-hfr Riirnppan._Ra.tanj: Appl i ea-fu on 0 1-96 065—hi—

which, however, no optimum solution is suggested in respect of 

minimising the shading surfaces, shortening the structural length and 

e4 providing the possibility of rational series production. These two
'7

OOi„ known polarisation filters each comprise a symmetrical five-armed
e -7 a
»a

double junction which branches a round or square waveguide, extending
* ο β «

c.sifc1 in the axial direction, into two pairs of mutually-opposed
e s

o;*··,  rectangular waveguides. In the case of the polarisation filter
U.S. 4,7 Ο ΟIS

corresponding to^the—European Patent Application 0 196—065., the first

’’•1/ pair is fed by a symmetrical waveguide fork which is formed by a
Ϊ i ‘

first rectangular waveguide series junction and two straight

=> rectangular waveguide arms connected to the series junction. In this
s

filter the second pair is fed by a waveguide fork formed by a second 

rectangular waveguide series junction and two rectangular waveguide
$

arms connected thereto, which are straddled along their broad sides.αβ asc
In the case of the polarisation filter corresponding to -the— 

U -S ,82-7
2.C  DE-PS 2-8-42-.5-7-£|stwo oppositely-located subsidiary arms, extending

from the double junction, are connected via identical filter arm 

sections to the subsidiary arms of one of two series junctions of 

identical design. Here two filter arm sections, located between the 

opposite subsidiary arms of the double junction and the subsidiary 

arms of the series junctions are formed on the one hand as E-offset 

components and on the other hand as H-offset components, where the
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E-offset components each consist of rectangular waveguide components 

provided on both sides with a waveguide elbow, and the waveguide 

elbows are bent on both sides in opposite directions in each case 

along the waveguide broad side. The narrow sides of both the 

E-offset components are aligned obliquely to the longitudinal axis of 

the arrangement and extend in parallel to one another. The H-offset 

components consist of rectangular waveguide components, which are 

provided on both sides with a waveguide elbow and the waveguide
« s 
β β 
f e * t.

elbows are bent on both sides in opposite directions, in each case

0; ” i}O

i
V ® 0 6 « a

9 9

along the waveguide narrow side. Here one of the E-offset components 

is accommodated between the H-offset components such that the 

subsidiary arms of the series junctions, which are connected to the
0 « β

a β s
C o «

o « e .
Q ft a

0 » 4

E-offset components and the H-offset components, are free from 

inter-penetration.
V β

4 *
» .

One object of the present invention is to design a

polarisation filter to be arranged in the radiation field of a

is
9 1

microwave antenna, in such manner that it presents the smallest
9 i

6 9 * t ; ■
fi ·

possible shading surface area in the radiation field, i.e. the

dimensions of the polarisation filter transversely to its

2.0 longitudinal axis are to be as small as possible. Furthermore the 

polarisation filter corresponding to the invention is required to 

have a large band breadth and a short structural length and by virtue

of its favourable construction to be able to be rationally produced 

in series production.
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In accordance with the present invention there is provided a 
microwave polarisation filter comprising a five-armed double junction of 
symmetrical construction which couples a waveguide of round or square 
cross-section, extending in the direction of the longitudinal axis, into a 

5 first pair and a second pair of diametrically-opposed rectangular 
waveguides, the first pair being fed by a first inherently symmetrical 
waveguide fork and the second pair being fed by a second inherently

10

symmetrical waveguide fork, the first waveguide fork being formed by a 
symmetrical rectangular waveguide series junction consisting of two 
outwardly-directed E-bends, formed 
component bent 
waveguide arms 
E-bend, extend

waveguides
waveguides, and 'second waveguide fork likewise comprising a 
rectangular waveguide series junction, composed of two

along the waveguide 
each of 
parallel

of a rectangular waveguide angled 
broad side, and two straiaht rectangular 
connected to the series junction via an

o

c, e

•15

which being
to one another, and continue into the two opposite 

of the first pair of diametrically-opposed

ooos20
6 9 «
β 1

fl

25

rectangular 
rectangular 
symmetri cal
outwardly-directed E-bends, and two rectangular waveguide arms which are 
each connected to the series junction via an E-bend extend in parallel to 
one another, and continue into the two opposite rectangular waveguides of 
the second pair of diametrically-opposed rectangular waveguides, the series 
junction of the second waveguide fork being arranged outside the first 
waveguide fork next to the external broad side wall of 
rectangular waveguide arm of the first waveguide 
waveguide arms of the second waveguide fork each 
H-bend, formed of a rectangular waveguide angled
waveguide narrow side, extending parallel in relation to the plane of

the first
the two rectangular 
provided with an

fork,
being 
component bent along the

symmetry of the waveguide fork, and continuing directly

IAD/7890
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into the two oppositely-located rectangular waveguides of the 

assigned pair in the double junction, the internal width between the 

inner broad side walls of the two oppositely-located rectangular 

waveguide arms of the second waveguide fork being contrived to be at 

least somewhat greater than the broad side dimension of the two 

rectangular waveguide arms of the first waveguide fork, so that the 

rectangular waveguide arms which each lead via the H and E-bend to 

the series junction of the second waveguide fork, embrace the first 

rectangular waveguide arm and a subsidiary arm of the first waveguide

"o’ fork which leads to the latter from the series junction.
0 ■ ■

‘’oThe invention will now be described with reference to an

exemplary embodiment illustrated in the drawings, in which:-
0 ¢, o ·

%’■>■>’ Figure 1 is a side view of a polarisation filter constructed
o r· g

Son” ,0 in accordance with the invention; and

s'”. · Figure 2 is a plan view of the polarisation filter
β :

embodiment shown in Figure 1.

. ■ The drawings illustrate a symmetrical, five-armed double

,, junction 1 which, in accordance with Figure 1, branches from a round

waveguide 2 extending in the axial direction - which can

20 fundamentally also have a square cross-section - into two pairs of ’

mutually-opposed rectangular waveguides, a first pair 3 and 4, and a i

second pair 5 and 6. The first pair, 3 and 4, is fed by a firs' »
I 

inherently symmetrical waveguide fork 7 (framed in shorter broken i

lines) which is formed by a first rectangular waveguide series

junction 8 and two straight rectangular waveguide arms 9 and 10

connected thereto. The second pair 5,6 of these rectangular
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waveguides is fed by an inherently symmetrical waveguide fork 11

(indicated in a frame of long broken lines) formed by a rectangular 

waveguide series junction 12 and two rectangular waveguide arms, 14 

and 15, each connected to the series junction 12 via a respective 

E-bend, 23 and 23', which are each angled at their narrow side by a 

H-bend, 13 and 13', respectively. In accordance with Figures 1 and 2 

'■ *,j both the forks 7 and 11 comprise a symmetrical rectangular waveguide

' , series junction 8 and 12 respectively, which can be of identical

construction. The two series junctions 8 and 12 each divide a
<3 :

ό ’iQ rectangular waveguide 16 and 17 respectively, which is to be
0 - '

3 branched, with dimensions of, for example, a = 2b, and having the

correct surge impedance, into two subsidiary pairs of arms, 18,19 

•'" •= and 20,21 respectively, with the dimensions aT = 4b? which they
O C 3

a
0 bend symmetrically to the right and to the left away from one another

■s 
a

geo i 
-0 i

20

with an E-bend in each case at an angle of a. Here a and a? are 

the breadth dimensions of the broad side walls and b and ϋφ are the 

breadth dimensions of the narrow side walls of the respective 

waveguides. The optimum bevelling height yEopt for the wide-band 

matching of the series junctions 8 and 12 is disclosed in the 

European Patent Application 0 196 065. The bevelling plane extends 

at right angles to the median lines WhE of each E-bend 22.

In accordance with the Figures, the series junctions 8

and 12 are adjoined in each subsidiary arm, 18,19 and 20,21 

respectively, by an E-bend, 23 or 23', which has the same bend 

angle a. in the opposite bending direction and the same bevelling
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i 
I

« 8 ΰ ♦ > ί
Ο ί

Ό 6
0 ί

O

e a 
G 6
« I

δ C ί 1 1
0

20

7

height YEopt as the preceding E-bend 22 of the series junctions 8

and 12 respectively.

E-bends 22 and 23 is

broad side walls the

The distance 1r between these consecutive

selected to be such that between their internal

rectangular waveguide arms 9,10 and 14,15, which

extend in parallel to one another, have an internal width W which is

at least somewhat greater than the broad side a? of the rectangular

waveguide arms 9,10 and 14,15. Therefore the two waveguide forks 7

and 11 fit freely into one another without inter-penetration.

In the Figures, by way of an example the two H-bends 13 and

(concealed) 13' of the angled waveguide fork 11 have a bend angle

of 900 and are dimensioned for optimum wide-band matching, as is

known from the DE-PS 28

bevel 24 of their outer

virtue of a capacitance

56 733. Thus,

corner

on the

and 13', are low in reflection

and, as

by virtue of an increased

compensation for the latter by

median line WhH, these H-bends, 13

over a substantially wider band than

conventional H-bends. This capacitance is formed by a metal

cylinder 25

line WhH.

It

each of the

whose axis extends at right angles to the median

is of significance that consecutive waveguide bends in

two waveguide forks 7 and 11 must be spaced from one

another by a distance which is adequate in respect of the respective

requirements. A necessary criteria is the aperiodic attenuation of

the line sections with the lengths Ieh and 1h20 in Figure 1 for

the respective interference wave-type (which consists of

the Ell-wave in the case of the E-bend and the H2Q-wave in the

4

case of the H-bend) and at the highest critical operating frequency
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in this respect. In the case of the straight waveguide fork 7 the 

aperiodic En-attenuation also defines the smallest possible 

length lEllmin the two rectangular waveguide arms 9 and 10.

This length lEllmin sufficiently weakens the interaction between 

the E-bend 23 of the fork 7 and the E-bend 26 at the input of the 

double junction 1. This E-bend 26 forms part of the double

junction 1 which is present in the same way in all four arms of the

t
4

double junction 1.

If the electric wavelength of the angled fork 11 is

determined, for example, by 1h20 and Ik, the length lgll of the

rectangular waveguide arms 9 and 10 of the straight waveguide fork 7

can be selected to be such that the two continuous paths of the

I polarisation filter are of the same electrical length at a

predetermined frequency. For a rational series production it is
ο α

(3
favourable to divide the pair of forks corresponding to Figure 2 by a

dividing plane T-Τ' into two mirror-inverted identical parts. The

plane T-Τ' is the central plane of the first waveguide fork 7, which

2.0

is free of reactive

Eecause of

polarisation filter

current.

its large band-width (e.g.

illustrated in the Figures

fmax/fmin = 1.7), the

is particularly

suitable for a frequency filter to be directly connected to its

polarisation-selective channels to the rectangular waveguides 16

and 17. Also the connection between the two channels to the

rectangular waveguides 16 and 17 of the polarisation filter and the

two frequency filters in accordance with the invention can be

established by two long lines which consist, for example, of
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over-modulated rectangular waveguides provided with corresponding 

transitions and which, by virtue of all conceivable measures to 

extend their transmission frequency range, are each suitable to 

transmit more than one radio relay frequency range of the same 

polarity from the location of the frequency filters, e.g. at the base 

of an antenna tower, with low-attenuation, low-reflection and

β i ί i

•3 Ο ύ i

0 t :

Φ :■
Q 0
<3 t t ;

C β I i 1 ■

low-transit distortion to the polarisation filter of the antenna 

arranged on the tower, and back.

* » « 1 
e

β e i
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The claims defining the invention are as follows:
1. A microwave polarisation filter comprising a five-armed double 

junction of symmetrical construction which couples a waveguide of round or 
square cross-section, extending in the direction of the longitudinal axis, 
into a first pair and a second pair of diametrically-opposed rectangular 
waveguides, the first pair being fed by a first inherently symmetrical 
waveguide fork and the second pair being fed by a second inherently 
symmetrical waveguide fork, the first waveguide fork being formed by a 
symmetrical rectangular waveguide series junction consisting of two 
outwardly-directed E-bends, formed of a rectangular waveguide angled

, ,., component bent along the waveguide broad side, and two straight rectangular 
waveguide arms each of which being connected to the series junction via an 

T /' ό E-bend, extend parallel to one another, and continue into the two opposite
/ - , rectangular waveguides of the first pair of diametrically-opposed

., . “ rectangular waveguides, and second waveguide fork likewise comprising a 
c symmetrical rectangular waveguide series junction, composed of twoOd·. · ; ,

“ ° outwardly-directed E-bends, and two rectangular waveguide arms which are
each connected to the series junction via an E-bend extend in parallel to 
one another, and continue into the two opposite rectangular waveguides of

• the second pair of diametrically-opposed rectangular waveguides, the series
junction of the second waveguide fork being arranged outside the first

” · waveguide fork next to the external broad side wall of the first
* α°'β rectangular waveguide arm of the first waveguide fork, the two rectangular

waveguide arms of the second waveguide fork each being provided with an 
H-bend, formed of a rectangular waveguide angled component bent along the

« o».o waveguide narrow side, extending parallel in relation to the plane of
” symmetry of the waveguide fork, and continuing directly
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into the two oppositely-located rectangular waveguides of the 

assigned pair in the double junction, the internal width between the

inner broad side walls of the two oppositely-located rectangular

waveguide arms of the second waveguide fork being contrived to be at

least somewhat greater than the broad side dimension of the two

!

a « .ο t3 S i
Λ I 7<3 3a * ■

44 4

1
3

rectangular waveguide arms

rectangular waveguide arms

the series junction of the

of the first waveguide fork, so that

which each lead via the H and E-bend

the

to

second waveguide fork, embrace the first

rectangular waveguide arm and a subsidiary arm of the first waveguide

fork which

2. A

two series

leads to the latter from the series junction.

polarisation filter as claimed in Claim 1, in which the

junctions are formed with the correct surge impedance and

indeed in each case with a normal rectangular waveguide profile of

a ~ 2b at the external polarisation filter terminal and with a

profile of,

rectangular

in each case a? ~ 4bp on the side of the two

waveguide arms, where:

a? is the breadth of the broad side walls; and

bT is the breadth of the narrow side walls.

3.

which

A polarisation filter as claimed in Claim 1 or Claim 2, in

the E-bends are symmetrically-bevelled at the outer corner.



12

4. A polarisation filter as claimed in any preceding Claim, in

which the angle of the E-bends in the series junctions is identical 

to the angle of the E-bends at the transition to the connected 

parallel rectangular waveguide arms but in the opposite bending 

direction.

, , 5. A polarisation filter as claimed in Claim 4, when dependent

. upon Claim 3, in which the E-bends in the series junctions and the

E-bends at the transition to the connected rectangular waveguide arms
st ■· ' ·

have the same bevelling heights.
«a f ; ■

8

6. A polarisation filter as claimed in any preceding Claim, in
5 ί ■0,s which in the case of the second waveguide fork the distance between
i :

an E-bend in the series junction and the following E-bend at the

transition to the connected rectangular waveguide arm is selected to

be such that the parallel rectangular waveguide arms have the

,. requisite internal width.

7. A polarisation filter as claimed in any preceding Claim, in

which the two H-bends of the second waveguide fork have a bending ;

angle of 90°. i
i;

8. A polarisation filter as claimed in any preceding Claim., in (

which the respective outer corner of the two H-bends of the second ■

waveguide fork is provided with an increased bevel, and by way of a

capacitive counter-compensating means to this bevel, a metal cylinder

is provided which extends between the bevelling plane and the inner *

bending edge on the median line.
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■9. A polarisation filter as claimed in any preceding Claim, in

which the mutual distances between consecutive waveguide bends in 

each waveguide fork are sufficiently great, in respect of the need 

for an aperiodic Eu-interference field attenuation in the case of 

the E-bends and an aperiodic H20~interference field attenuation in 

the case of the H-bends at the highest critical operating frequency 

in this respect.

G
« «

10. A polarisation filter as claimed in Claim 9, in which the

g smallest possible length of the two straight rectangular waveguide
ί· ό n 4 e «

Π 1 arms of the first waveguide fork is governed by the requisite

aperiodic Eiy-interference field attenuation.

0 0
c: 4 : 11. A polarisation filter as claimed in Claim 10, whe-n de-pe-nden-t
« 4 in which following the determination both of the

wavelength between the double junction and the K-bends in the second

0 4 
e s
& i '

waveguide fork, and of the wavelength between the E-bends of the

series junction and the E-bends in the transitions to the parallel

rectangular waveguide arms of the same 

the two straight rectangular waveguide 

waveguide fork, the length of

arms in the first waveguide

fork is selected to be such that the two continuous paths of the 

polarisation filter are identical at a predetermined operating 

frequency.
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12. A polarisation filter as claimed in any preceding Claim, in 

.which a design is used consisting of two mirror-inverted identical 

components, where the mirror plane is formed by the central plane of 

the first waveguide fork, which is free of reactive current.

13. A polarisation filter as claimed in any preceding Claim, in 

which a frequency filter is directly connected to each of the two
Q ' l 7

, polarisation-selective rectangular waveguide supply channels.

α a 
q o « »

0 ’:i ; 14. A polarisation filter as claimed in , ny one of Claims 1
e

'''““''ί to 12, in which the two polarisation-selective rectangular waveguide

supply channels are each connected to a frequency filter via a long
5 I t

8« ··' line in the form of an over-modulated rectangular waveguide provided 
ίϊ > ,

G $ >
0 with corresponding junctions.

s

15. A polarisation filter substantially as described with

» reference to the drawings.
s

· DATED this SIXTEENTH day of FEBRUARY 1988
Siemens Aktiengesellschaft

Patent Attorneys for the Applicant 
SPRUSON & FERGUSON




