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This  a p p l i c a t i o n   is  r e l a t ed   to  the  copending  a p p l i c a t i o n  

Ser.  No.  469,141  f i l e d   23  February  1983  by  me  and  Enzo  C a v a l i e r i  

D'Oro.  

The  p resen t   i n v e n t i o n   r e l a t e s   to  a  branching  network  f o r  

the  s e p a r a t i o n   of  s i g n a l s   with  a  very  high  f requency  in  doub le  

p o l a r i z a t i o n   a n d ,  m o r e  p a r t i c u l a r l y ,   to  a  s igna l   s e p a r a t o r   f o r  

microwaves  which  comprises   two  "3d3"-type  coup le r s   w i t h  

r e j e c t - b a n d   type  f i l t e r s   i n s e r t e d   between  them,  the  f i l t e r s  

r e f l e c t i n g   the  s i g n a l s   coming  from  the  f i r s t   3dB-type  coupler   i n  

one   of  the  f requency  bands  and  allowing  the  t r a n s i t   of  the  o t h e r  

band.  The  f i l t e r s   are  such  as  not  to  a l t e r   the  ampl i tude   and 

phase  r e l a t i o n s h i p s   in  the  s i g n a l s   p e r t a i n i n g   to  each  of  the  two 

frequency  b a n d s .  

Branching  or  s e p a r a t i o n   networks  of  the  type  with  which 

the  p resen t   inven t ion   is  concerned  have  u t i l i t y   in  t h e  



t e l e c o m m u n i c a t i o n   f i e l d ,   more  p a r t i c u l a r l y   t o  t h e   f i e l d   o f  

s a t e l l i t e   t e l e c o m m u n i c a t i o n s .   The  device  can  form  an  element  o f  

the  i l l u m i n a t i o n   system  ("FEED")  for  t e r r e s t r i a l   an t ennas ,   s i n c e  

f r equency   recovery   is  g e n e r a l l y   requi red   for  t h i s   type  o f  

communica t ions ,   given  the  high  cost  of  d u p l i c a t i n g   antennas   of  
• 

l a rge   d i m e n s i o n s .  

While  t h i s   d e s c r i p t i o n   will   r e fe r   r e p e a t e d l y   to  l i n e a r l y  

p o l a r i z e d   s i g n a l s ,   i t   should  be  unders tood  tha t   the  p r i n c i p l e s  

i nvo lved   can  a l so   be  app l i ed   to  t e l ecommunica t ion   s y s t e m s  

o p e r a t i n g   with  c i r c u l a r   p o l a r i z a t i o n .  

A  l i n e a r l y   p o l a r i z e d   s ignal   can  be  t r a n s f o r m e d   into  a 

c i r c u l a r l y   p o l a r i z e d   s igna l   or  vice  ve rsa ,   by  means  of  a  90° 

d i f f e r e n t i a l   phase  s h i f t e r   ( p o l a r i z e r )   with  i t s   d i f f e r e n t i a l  

p h a s e - s h i f t   axis   l o c a t e d   at  45°  with  r e spec t   to  the  l i n e a r l y  

p o l a r i z e d   s i g n a l .  

It  is  a l so   known  that   in  the  waveguide  connected  to  t h e  

antenna  for  s i g n a l   t r a n s m i s s i o n   and  e x t r a c t i o n ,   four  c h a n n e l  

groups  are  p r e s e n t ,   namely,  two  t r a n s m i s s i o n   channel   groups  which 

are  i s o f r e q u e n t i a l   and  d i f f e r   from  one  another   by  t h e i r  

p o l a r i z a t i o n ,   a n d   two  r e c e p t i o n   channel  groups  which  a r e  

i s o f r e q u e n t i a l   b u t   in  a  f requency  band  d i f f e r e n t   from  that   of  t h e  

t r a n s m i s s i o n   c h a n n e l s ,   and  also  d i f f e r i n g   from  each  other   by  t h e i r  

p o l a r i z a t i o n .  

In  order  to  s e p a r a t e   the  t r a n s m i s s i o n   channe l s   from  t h e  

r e c e p t i o n   channels   i t  i s   necessary   to  use  f r equency   s e p a r a t i o n .  

This  s e p a r a t i o n   can  be  based  on  p o l a r i z a t i o n   and  can  be  e f f e c t e d  

by  using  o r thogona l -mode   t r a n s d u c e r s   (OMT)  or  o the r s   known  t o  

those  s k i l l e d   in  the  a r t .  



In  s a t e l l i t e   t e l ecommunica t ions   systems,   devices   such  as  

"odB"  type  c o u p l e r s ,  b e s i d e s   s e p a r a t i n g   the  two  bands  by  t h e i r  

f r e q u e n c i e s ,   e x t r a c t   and  supply  to  d i f f e r e n t   ou tpu t s   the  c h a n n e l s  

of  one  of  the  two  bands,   s e p a r a t e d   according  to  t h e i r   p o l a r i z a t i o n .  

A  double  OdB  coupler   c o n s i s t s   of  a  c e n t r a l   waveguide  

(having  a  c i r c u l a r   or  square  c r o s s - s e c t i o n )   wherein  both  t h e  

f r e q u e n c i e s   with  both  p o l a r i z a t i o n s   can  p ropaga te   and  of  f ou r  

l a t e r a l   waveguides  s y m m e t r i c a l l y   arranged  with  r e s p e c t   to  t h e  

c e n t r a l   waveguide,  connected   t h e r e t o   by  a  p l u r a l i t y   of  c o u p l i n g  

waveguides ,   arranged  so  as  to  allow  the  t r a n s i t   of  the  s i g n a l s  

p r e sen t   on  one  of  the  p o l a r i z a t i o n   p l a n e s .  

The  s i g n a l s   p r e s e n t   in  the  cen t r a l   waveguide  are  t h u s  

s e p a r a t e d   according  to  t h e i r   p o l a r i z a t i o n .   One  pai r   of  l a t e r a l  

guides  symmet r i ca l l y   a r ranged   with  respect   to  the  c e n t r a l   g u i d e ,  

r e c e i v e s   the  v e r t i c a l l y   p o l a r i z e d   s i g n a l s ,   and  the  other   pair   of  

l a t e r a l   guides  r e c e i v e s   the  h o r i z o n t a l l y   p o l a r i z e d   s i g n a l s .   In  a 

more  genera l   sense,   one  pair   of  l a t e r a l   guides  r e c e i v e s   t he  

s i g n a l s   p re sen t   in  one  plane  of  p o l a r i z a t i o n ,   while  the  other  p a i r  

r e c e i v e s   the  s i g n a l s   p r e s e n t   in  a  p o l a r i z a t i o n   plane  p e r p e n d i c u l a r  

to  the  f i r s t .  

Each  coupl ing  guide  allows  the  t r a n s f e r   in to   the  l a t e r a l  

guides  of  a  f r a c t i o n   of  the  energy  of  the  s i g n a l s   p r e sen t   in  t h e  

c e n t r a l   guide,   which  can  p ropaga te   into  the  coupl ing   guide.  By 

s u i t a b l y   d imensioning  the  coup le r s ,   the  complete  t r a n s f e r   of  t h e  

mentioned  energy  from  the  c e n t r a l   guide  to  the  s e l e c t e d   l a t e r a l  

guides  can  be  ach ieved .   Based  on  the  r e c i p r o c i t y   p r i n c i p l e ,   t h e  

above-ment ioned   coupler   can  also  accommodate  dual  mode  o p e r a t i o n :  

the  d e l i v e r y   to  one  of  the  pa i r s   of  opposi te   l a t e r a l   guides  of  two 



s i g n a l s   with  equal  ampl i tudes   and  phases ,   t hese   being  t o t a l l y  

t r a n s f e r r e d   to  the  c e n t r a l   guide,   where  they  are  summed. 

The  coupl ing   waveguides  can  be  d imens ioned   as  h i g h - p a s s  

f i l t e r s   of  poor  e f f i c i e n c y .   If  the  r e c e p t i o n   band  is  s u f f i c i e n t l y  

remote  from  the  t r a n s m i s s i o n   band,  it  is  p o s s i b l e   to  s epa ra t e   t h e  

two  bands  by  d imens ioning   the  coupl ing  waveguides   so  that  only  t h e  

band  with  the  h i g h e s t   f requency  can  p r o p a g a t e   (for  ins tance   t h e  

t r a n s m i s s i o n   band)  while  the  other  band  p r o p a g a t e s   und i s tu rbed   i n  

the  c e n t r a l   w a v e g u i d e .  

Mention  should  a lso  be  made  of  the  c i r c u i t   for  t h e  

s e p a r a t i o n   of  two  f requency  bands  for  very  high  f requency  s i g n a l s  

in  double   p o l a r i z a t i o n "   ( I t a l i a n   p a t e n t   a p p l i c a t i o n   No.  22821 

A/81,  9 / 7 / 8 1 ,   CAVALIERI  D'ORO)  which  d e s c r i b e s   OdB  c o u p l e r s  

c a p a b l e   of  s e p a r a t i n g   the  r e c e p t i o n   band  from  the  t r a n s m i s s i o n  

band,   even  when  the  two  bands  are  c lose   to  each  o t h e r .  

The  f requency   s e l e c t i v i t y   which  a l lows   the  use  of  the  OdB 

c o u p l e r   in  only  one  of  the  two  bands,   is  ach ieved   due  to  t h e  

r e j e c t i o n   c a v i t i e s   l oca ted   in  one  wall  of  each  of  the  l a t e r a l  

gu ides   and  f ac ing   the  coupl ing  guides ,   but  the  r e j e c t i o n   c a v i t i e s  

are  capab le   of  o p e r a t i n g   only  when  a c t i n g   upon  very  nar row 

f r e q u e n c y   bands,   which  l i m i t s   the  use  of  t h i s   dev ice ,   because  when 

very  wide  f r equency   bands  must  be  r e j e c t e d ,   the  c a v i t i e s   w i l l  

p roduce   a  d i f f e r e n t   phase  r e l a t i o n s h i p   in  the  l a t e r a l   g u i d e s ,  

d e p a r t i n g   from  the  synchronism  p r i n c i p l e   to  the  point   where  t h e s e  
. 

c o u p l e r s   cannot   be  u s e f u l .  

The  copending  a p p l i c a t i o n   r e l a t e s   to  a  c i r c u i t   for  t h e  

s e p a r a t i o n   of  two  f requency  bands  for  s i g n a l s   of  very  h igh  



f requency  in  double  p o l a r i z a t i o n '   (see  also  I t a l i a n   p a t e n t  

a p p l i c a t i o n   No.  19845  A/82,  25/2/82,   CAVALIERI  D'ORO-  VITA). 

This  c i r c u i t   arrangement   uses  bandpass  f i l t e r s   i n s e r t e d   between 

3dB  type  coup le r s   to  s epa ra t e   the  r ecep t ion   band  from  t h e  

t r a n s m i s s i o n   band.  Here  the  f i l t e r s   with  l a m e l l a r   s t r u c t u r e   make 

the  c o n s t r u c t i o n   of  th is   device  c o m p l i c a t e d .  

In  a d d i t i o n ,   when  the  recept ion   band  is  very  close  to  t h e  

t r a n s m i s s i o n   band,  the  des i red   s e l e c t i v i t y   cannot   be  a c h i e v e d .  

Thus  i t   may  be  said  that   p r ior   art  s e p a r a t o r s   have  the  f o l l o w i n g  

d i s a d v a n t a g e s :  

major  i n s e r t i o n   l o s s e s ,   due  to  the  maximum  r e j e c t i v i t y  

r equ i r ed   in  the  f i l t e r s ;  

l a rge   and  cumbersome  c o n s t r u c t i o n   and  w e i g h t ;  

a  very  complex  c o n s t r u c t i o n ;   and 

d i f f i c u l t i e s   is  use  of  the  device  for  wide  and  c l o s e  

f requency  b a n d s .  

It  is  the  p r i n c i p a l   object   of  th is   i n v e n t i o n   to  provide  a 

microwave  branching   network  for  the  s e p a r a t i o n   of  p o l a r i z e d  

h i g h - f r e q u e n c y   s ignals-   whereby  the  d i s a d v a n t a g e s   of  e a r l i e r  

systems  are  o b v i a t e d .  

Another  objec t   of  th is   invent ion   is  to  provide  a 

s e p a r a t o r   c o n n e c t i b l e   to  a  t e r r e s t r i a l   antenna  of  a  s a t e l l i t e  

communicat ions   system  for  s e p a r a t i n g   t r a n s m i t t i n g   and  r e c e i v i n g  

bands  with  r e s p e c t i v e   p o l a r i z a t i o n s   so  that  the  i n s e r t i o n   l o s s e s  

are  n e g l i g i b l e   and  the  device  is  of  simple  c o n s t r u c t i o n ,   sma l l  

size  and  l i t t l e   w e i g h t .  



These  ob jec t s   and  o t h e r s   which  will  become  a p p a r e n t  

h e r e i n a f t e r   for  the  s e p a r a t i o n   of  very  high  f requency   microwave 

s i g n a l s   in  double  p o l a r i z a t i o n   are  achieved  with  a  device  which 

compr i ses   a  c e n t r a l   waveguide  p e r m i t t i n g   p r o p a g a t i o n   of  t h e  

s i g n a l s   of  both  bands  with  r e s p e c t i v e   p o l a r i z a t i o n s   and  f ou r  

l a t e r a l   waveguides  connected   s y m m e t r i c a l l y   to  the  c e n t r a l  

waveguides   by  r e s p e c t i v e   coup l ing   waveguides  a l lowing   t r a n s i t   o f  

the  s i g n a l s   of  the  two  bands  having  the  same  p o l a r i z a t i o n .  

Respec t ive   r e j e c t - b a n d   or  h igh-pass   f i l t e r i n g   means  i s  

connec t ed   to  the  con t ro l   waveguide  and  to  the  four  l a t e r a l  

waveguides   to  permit  t r a n s i t   of  only  one  f requency  band  each,  t h e  

f i l t e r i n g   means  being  symmet r i ca l   with  respec t   to  b o t h  

p o l a r i z a t i o n   p l a n e s .  

Connected  to  these   f i l t e r i n g   means  is  a  second  double  3dB 

coup le r   with  c e n t r a l   waveguide ,   drom  l a t e r a l   waveguides  and 

r e s p e c t i v e   coupl ing  waveguides  as  d e s c r i b e d .  

The  device  of  the  p r e s e n t   i nven t ion   has  been  found  to  be 

capab l e   of  overcoming  t h e  d i s a d v a n t a g e s   of  the  e a r l i e r   d e v i c e s  

with  the  fo l lowing   r e s u l t s :  

n e g l i g i b l e   i n s e r t i o n   l o s s e s   ( ≤ 0 . 2 0   dB  in  the  band 

10.7  +   14.5  GHz); 

l e s s   cumbersome  c o n s t r u c t i o n   and  a  lower  weight ,   due  t o  

i t s   p a r t i c u l a r   c o n f i g u r a t i o n ,   which  wi l l   be  f u r t h e r   d e s c r i b e d  

b e l o w ;  

simple  c o n s t r u c t i o n ;  

agreement  between  the  c o n t r o l l i n g   e l e m e n t s ;  



optimum  r e p r o d u c i b i l i t y ;  

u t i l i t y   of  the  device  even  with  wide  f requency  bands  

close  to  each  o t h e r .  

More  s p e c i f i c a l l y   the  device  of  the  i n v e n t i o n   c o n s i s t s   o f  

a  double  coupler  of  the  OdB-type,  comprising  in  turn  two  i d e n t i c a l  

s e c t i o n s   in  the  form  of  double  couplers   of  the  3dB-type  w i th  

f i l t e r i n g   elements  of  the  r e j e c t - b a n d   or  the  h igh -pass   t y p e  

i n s e r t e d   between  them  and  capable  of  s e p a r a t i n g   two  f r e q u e n c y  

bands  even  if  they  are  very  wide  or  close  to  each  o t h e r .  

The  c i r c u i t   according   to  the  i nven t ion   for  the  s e p a r a t i o n  

of  two  f requency  bands  for  very  high  f requency  s i g n a l s   in  d o u b l e  

p o l a r i z a t i o n   c o m p r i s e s :  

a  f i r s t   double  coupler   of  the  3dB  type  i nc lud ing   a 

c e n t r a l   waveguide,  capable  of  p e r m i t t i n g   the  p r o p a g a t i o n   of  

s i g n a l s   from  both  bands,  according  to  each  of  the  two 

p o l a r i z a t i o n s   (V  and  H  as  desc r ibed   below  to  r e p r e s e n t   v e r t i c a l  

and  h o r i z o n t a l   p o l a r i z a t i o n s ,   r e s p e c t i v e l y )   and  four  l a t e r a l  

waveguides,   disposed  symmet r i ca l l y   with  r e s p e c t   to  the  c e n t r a l  

waveguide,  being  connected  t h e r e t o   by  a  m u l t i p l i c i t y   of  c o u p l i n g  

waveguides  capable  of  a l lowing  the  t r a n s i t   of  s i g n a l s   from  b o t h  

bands  having  the  same  p o l a r i z a t i o n ;  

f i l t e r i n g   s t r u c t u r e s   of  the  r e j e c t - b a n d   type  or  t h e  

h igh-pass   type  rece ived   in  the  s q u a r e - c r o s s   s e c t i o n   c e n t r a l   g u i d e  

with  square  c r o s s - s e c t i o n ,   a l lowing  the  t r a n s i t   of  s i g n a l s   of  o n l y  

one  of  the  frequency  b a n d s ;  

a  second  3dB  coupler   analogous  to  the  f i r s t .  



The  inven t ion   is  now  going  to  be  de sc r ibed   with  r e s p e c t  

to  one  of  i t s   p r e f e r r e d   embodiments  which  is  given  as  an 

i l l u s t r a t i v e ,   but  n o n l i m i t i n g ,   example,  with  r e f e r e n c e   to  t h e  

accompanying  drawing  in  wh ich :  

FIG.  la  is  an  a x i a l   ( l o n g i t u d i n a l )   s e c t i o n   through  a 

device   a cco rd ing   to  the  i n v e n t i o n ;  

FIG.  1b  is  a  s e c t i o n   taken  along  the  l ine  Ib-Ib   of  FIG. 

l a ;  

FIG.  lc  is  an  end  view  of  the  d e v i c e ;  

FIG.  2  i s   a  block  diagram  i l l u s t r a t i n g   the  p r i n c i p l e s   f o r  

s i n g l e   p lane   p o l a r i z a t i o n ;  

F I G .  3   is  a  s i m i l a r   diagram  for  a  t r a n s i t   mode  of  t he  

f i l t e r s ;   and  

F I G .  4   is  another  diagram  showing  the  p r i n c i p l e s   o f  

o p e r a t i o n   in  a  node  in  which  the  f i l t e r s   are  r e j e c t i n g .  

FIG.  1  shows  the  c o n f i g u r a t i o n   of  the  device  in  one  o f  

i t s   p o s s i b l e   embodiments  and  in  which  the  device  comprises   a 

f l a n g e  1   having  connec t ion   bores   2  for  connec t ing   the  s e p a r a t o r  

with  the  remaining  par t s   of  the  antenna  i l l u m i n a t o r .   Within  t h e  

dev ice   is  a  set   of  l a t e r a l   r e c t a n g u l a r   guides  3,  a  c e n t r a l   g u i d e  

4,  and  a  s u p p o r t i n g   s t r u c t u r e   5  of  polygonal   shape  (so  as  t o  

reduce  the  weight  of  the  d e v i c e ) .   The  f i l t e r i n g   s t r u c t u r e s   w i t h  

c u t - o f f   guides   in  the  r e c e p t i o n   band  (h igh-pass   f i l t e r s )   a r e  

r e p r e s e n t e d   at  6 .  



In  the  block  diagram  of  FIG.  2,  the  c i r c u i t   a r r a n g e m e n t  

for  a  s i n g l e   p o l a r i z a t i o n   (V  or  indeed  H)  comprises   a  r e c e p t i o n  

end  or  port   8,  a  common  guide  9  for  t r a n s m i s s i o n / r e c e p t i o n ,   t h e  

f i r s t   3dB  coupler   10,  the  h igh-pass   f i l t e r s   11,  a  second  c o u p l e r  

12,  the  t r a n s m i s s i o n   end  or  port  13  and  a  t e r m i n a l   14  for  h igh  

f r e q u e n c y .  

It  is  to  be  noted  that   a  double  3dB  coupler   can  also  have 

a  dual  mode  of  o p e r a t i o n ,   i . e .   the  energy  of  a  f i e l d   appl ied   t o  

the  inputs   of  a  pair   of  l a t e r a l   guides  can  be  d i s t r i b u t e d   over  t h e  

l a t e r a l   guides  and  the  c e n t r a l   g u i d e .  

The  p resen t   device  is  a  c i r c u i t   for  the  s e p a r a t i o n   o f  

s i g n a l s   by  t he i r   f r equenc i e s   and  p o l a r i z a t i o n .   In  the  embodiment 

shown  in  FIG.  2,  the  ends  or  por t s   8  and  13,  r e s p e c t i v e l y   t h e  

r e c e p t i o n   and  t r a n s m i s s i o n   po r t s ,   are  uncoupled.   While  t h e  

s i g n a l s   coming  from  the  port  13  in  the  band  TX  are  sent  to  t he  

antenna  15,  the  s i gna l s   rece ived   by  the  antenna  15  in  the  band  RX 

are  i n s e r t e d   into  the  r ecep t ion   port   8. 

This  diagram  re fe r s   to  only  one  of  the  p o l a r i z a t i o n s   ( f o r  

i n s t ance   p o l a r i z a t i o n   in  the  V-plane  p o l a r i z a t i o n   of  FIG.  lb)  and 

is  comple te ly   s e p a r a t e   ( i s o l a t i o n  >  3 5 d B )   from  the  o t h e ;  

p o l a r i z a t i o n   plane  (H  of  FIG.  lb) .   These  f e a t u r e s   are  a  r e s u l t   o f  

the  symmetry  of  i ts   s t r u c t u r e .   The  mode  of  o p e r a t i o n   of  t h e  

s t r u c t u r e   with  the  f requency  accepted   by  the  f i l t e r s   is  shown  i n  

FIG.  3 .  
• 

FIG.  4  r e f e r s ,   as  a l r eady   mentioned,   to  the  s i g n a l s  

p r e sen t   in  the  band  r e j e c t e d  b y   the  f i l t e r s .  



In  order  to  achieve  g r e a t e r   graphic   and  d e s c r i p t i v e  

c l a r i t y ,   the  a t t e n u a t i o n   and  the  phase  s h i f t   i n t r o d u c e d   by  t h e  

double  3dB  coup le r s   and  the  f i l t e r i n g   s e c t i o n s   17  have  been 

c o n s i d e r e d   z e r o ,  a s   well  as  the  angle  of  r e f l e c t i o n   (the  r e f l e c t e d  

s i g n a l   has  the  same  ampl i tude   and  phase  as  the  i n c i d e n t   angle) ;   i n  

p r a c t i c e ,   the  c o u p l e r s ,   as  well  as  the  f i l t e r i n g   s e c t i o n s ,   may 

modify  the  ampl i tude   and/or  the  phase  of  the  t r a n s i t t i n g   s i g n a l s  

and/or   of  the  r e f l e c t e d   s i g n a l s .  

With  r e f e r e n c e   to  FIG.  3,  a  un i ta ry   ampl i tude   s i g n a l  

a p p l i e d   in  B  wil l   gene ra t e   at  the  outputs   C  and  C'  of  the  f i r s t  

coup le r   10  two  s i g n a l s   of  an  amp l i t ude   1 / 2  ,   p h a s e - s h i f t e d   w i t h  

r e s p e c t   to  each  other   by  π/2  (the  s ignal   in  C  a n t i c i p a t e s   the  one 

in  C")  these   s i g n a l s   pass  through  the  f i l t e r i n g   s e c t i o n s   (which 

have  been  omit ted   being  t r a n s p a r e n t   to  the  passed  s i g n a l )   and 

reach  the  inpu t s  D  and  D'  of  the  second  coupler   12 .  

By  a p p l i c a t i o n   of  the  over lapp ing   e f f e c t   i t   can  e a s i l y   be  

seen  t h a t   the  e n t i r e   s igna l   app l i ed   in  B  is  a v a i l a b l e   at  the  e x i t  

of  the  l a t e r a l   guide  E',  while  at  the  exi t   E  of  the  c e n t r a l   g u i d e  

4  t h e r e   is  no  s i g n a l .  

With  r e f e r e n c e   to  Fig.  la,   the  two  i s o f r e q u e n t i a l   s i g n a l s  

compr ised   in  the  band  passing,  through  the  f i l t e r i n g   s e c t i o n s   can 

s t i l l   be  e x t r a c t e d ,   in  accordance   with  t he i r   p o l a r i z a t i o n ,   at  t h e  

ou tpu t   of  the  t w o  p a i r s   of  l a t e r a l   guides  of  the  second  coupler   12 .  

In  the  diagram  of  FIG.  4  the  f i l t e r i n g   s e c t i o n s   have  been 

s u b s t i t u t e d   by  shor t   c i r c u i t s ,   s ince  the  f i l t e r s   work  in  t h e  

r e j e c t i o n   band.  A  s igna l   of  u n i t a r y   ampli tude  a p p l i e d   in  B  w i l l  

g e n e r a t e   at  the  ou tpu t s   C  and  C'  of  the  f i r s t   coup le r   10  two 



s i g n a l s   with  an  ampli tude  of  1 / 2   p h a s e - s h i f t e d   with  r e spec t   t o  

each  o ther   by  n / 2 .  

The  s i g n a l s   will   be  r e f l e c t e d   by  the  shor t   c i r c u i t  

towards  the  f i r s t   coupler   (as  mentioned  before ,   the  s i g n a l s   have  

not  been  p h a s e - s h i f t e d ) .  

By  applying  the  ove r l app ing   e f f e c t ,   it  can  be  e a s i l y   s e e n  

that   the  e n t i r e   s igna l   appl ied  in  B  is  a v a i l a b l e   at  the  output   B ' .  

The  device  according  to  the  inven t ion   s e p a r a t e s   t he  

t r a n s m i s s i o n   band  from  the  r e c e p t i o n   band,  r e s p e c t i v e l y   in  the  two 

p o l a r i z a t i o n s   p e r p e n d i c u l a r   to  four  r e c t a n g u l a r   g u i d e s .  

The  h igh-pass   f i l t e r   s ec t i on   are  c o n s t r u c t e d   w i t h  

s t r e t c h e s   of  c u t - o f f   waveguides  16  for  the  lower  f r e q u e n c y   band  o f  

s u f f i c i e n t   length   to  achieve  the  des i r ed   degree  of  s e l e c t i v i t y   c r  

r e j e c t i o n ,   these  s t r e t c h e s   being  preceded  by  adap te r   s e c t i o n s   17 

for  the  high  f requency  band .  



1.  A  branching   network  for  the  s e p a r a t i o n   of  very  h igh  

f requency   microwave  s i g n a l s   in  double  p o l a r i z a t i o n ,   c o m p r i s i n g  

in  an  e longa ted   waveguide  body  the  fo l lowing   e lements   a r r a n g e d  

in  s e r i e s :  

a  f i r s t   double  3dB-type  coupler   c o n s i s t i n g   of  a  c e n t r a l  

waveguide  p e r m i t t i n g   p r o p a g a t i o n   of  s i g n a l s   of  both  bands  

acco rd ing   to  each  of  two  p o l a r i z a t i o n s   and  of  four  l a t e r a l  

waveguides   symmet r i ca l l y   a r r anged   with  r e spec t   to  the  c e n t r a l  

waveguide  to  which  they  are  connected   by  a  p l u r a l i t y   of  c o u p l i n g  

waveguides ,   capable  of  a l l owing   the  t r a n s i t   of  s i g n a l s   of  b o t h  

bands  having  the  same  p o l a r i z a t i o n ;  

h igh -pas s   type  f i l t e r i n g   s e c t i o n s   connec ted   to  t h e  

c e n t r a l   waveguide  and  to  the  four  l a t e r a l   waveguides ,   which 

allow  the  t r a n s i t   of  s i g n a l s   of  only  one  f r equency   band,  s a i d  

f i l t e r i n g   s e c t i o n s   being  sysmmetrical  with  r e s p e c t   to  b o t h  

p o l a r i z a t i o n   p lanes   and  having  the  sane  e l e c t r i c a l  

c h a r a c t e r i s t i c s   in  the  c e n t r a l   guide  and  in  the  l a t e r a l   g u i d e s  

for  the  s i g n a l s   p r e sen t   in  r e s p e c t i v e   pass  and  r e j e c t   bandsf  a n d  ,  

a  second  double  3dB  couple r   c o r r e s p o n d i n g   to  said  f i r s t  

coup le r   and  connected  to  sa id   f i l t e r i n g   s e c t i o n s .  

2.  The  b ranch ing   network  def ined   in  claim  1  wherein  t h e  

h i g h - p a s s   f i l t e r   s e c t i o n s   are  c o n s t r u c t e d   with  s t r e t c h e s   o f  

c u t - o f f   waveguides  for  the  lower  f requency  band,  of  s u f f i c i e n t  

l ength   to  achieve  s e l e c t i v i t y ,   said  s t r e t c h e s   being  preceded  by 

adap te r   s e c t i o n s   for  the  h i g h - f r e q u e n c y   b a n d .  
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