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©  The  invention  relates  to  a  device  for  the  combination  without 
r.f.  power  loss  of  two  or  more  microwave  transmitters  running  in 
parallel  and  with  any  power  ratio,  comprising  as  basic  compo- 
nents  in  cascade  connection  and  with  the  interposition  of  rotative 
joints  and,  where  necessary,  of  transition  connections  with  the 
rotative  joints,  a  first  orthogonal  mode  input  transducer  (OMT1  ),  a 
first  rotative  polarizer  (P1)  which  can  receive  at  the  input  an 
elliptically  polarized  field  and  supply  at  the  output  a  linearly 
polarized  field,  a  second  rotative  polarizer  (P2)  which  can  receive 
at  the  input  a  linearly  polarized  field  and  supply  at  the  output  a 
linearly  polarized  field  which,  however,  in  an  intermediate  part 
has  got  a  transformation  into  a  circular  polarization,  a  second 
orthogonal  mode  output  transducer  (OMT2)  and  two  motors  (M1  , 
M2)  commanding  the  rotational  motions  of  said  two  polarizers 
(P1  ,  P2)  and  being  controlled  by  a  computer  which  gets  monitor- 
ing  data  from  a  detector  diode  (DR)  connected  with  the  transver- 
sal  branch  of  said  output  transducer. 
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parallel  and  with  any  power  ratio,  comprising  as  basic  compo- 
nents  in  cascade  connection  and  with  the  interposition  of  rotative 
joints  and,  where  necessary,  of  transition  connections  with  the 
rotative  joints,  a  first  orthogonal  mode  input transducer  (OMT1),  a 
first  rotative  polarizer  (P1)  which  can  receive  at  the  input  an 
elliptically  polarized  field  and  supply  at  the  output  a  linearly 
polarized  field,  a  second  rotative  polarizer  (P2)  which  can  receive 
at  the  input  a  linearly  polarized  field  and  supply  at  the  output  a 
linearly  polarized  field  which,  however,  in  an  intermediate  part 
has  got  a  transformation  into  a  circular  polarization,  a  second 
orthogonal  mode  output  transducer  (OMT2)  and  two  motors  (M1, 
M2)  commanding  the  rotational  motions  of  said  two  polarizers 
(P1,  P2)  and  being  controlled  by  a  computer  which  gets  monitor- 
ing  data  from  a  detector  diode  (DR)  connected  with  the  transver- 
sal  branch  of  said  output  transducer. 



The  i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   t he   c o m b i n a t i o n   w i t h o u t  

r . f .   power   l o s s   of  two  or  more  m i c r o w a v e   t r a n s m i t t e r s   r u n n i n g  

in  p a r a l l e l   and  w i t h   any  power   r a t i o .  

I t   is  known  t h a t   o f t e n   i t   is  r e q u i r e d   to  add  t he   power   of  t w o  

r . f .   a m p l i f i e r s   f ed   by  the   same  s o u r c e   of  e n e r g y ,   e . g .   in  o r d e r  

to  f e e d   an  a n t e n n a .   I f ,   a c c o r d i n g   to  t he   p r i o r   a r t ,   t he   p o w e r  
v a l u e s   o f  b o t h   a m p l i f i e r s   a re   known  and  i f   e . g .   t h e s e   v a l u e s  

a re   e q u a l ,   the   two  o u t p u t   p o w e r s  o f   t he   a m p l i f i e r s   a r e   f ed   to  a 

summing  n e t w o r k  -   a  h y b r i d  -   w h i c h   g e n e r a l l y   has  two  o u t p u t s ,  

and  the   p a r a m e t e r s   of  t he   h y b r i d   a r e   s e t   by  means   of  c o n s t r u c -  

t i o n   such   t h a t   t he   w h o l e   power   is  at   one  o u t p u t   and  a  z e r o   p o -  

wer  is  a t   t he   o t h e r   o u t p u t .   U s u a l l y ,   a t   t he   u n d e r s i r e d   o u t p u t   a 
l o a d   i s  a p p l i e d   in  o r d e r   to  a b s o r b   the   p o s s i b l y   p r e s e n t   p o w e r  
w h i c h   c o u l d   a t t a i n   to  i t   f o r  s o m e   u n b a l a n c e   r e a s o n .   I f ,   h o w -  

e v e r ,   t h i s   u n b a l a n c e   v a r i e s   in  an  u n c o n t r o l l e d   m a n n e r ,   e . g .   b e -  

c a u s e   of  t h e   v a r i a t i o n   of  the   a m p l i f i c a t o r   c h a r a c t e r i s t i c s   o r  

of  t he   p h a s e   v a r i a t i o n   owing   to  d i f f e r e n t   t h e r m a l   e x p a n s i o n s   o f  

the   w a v e - g u i d e s   or  owing   to  o t h e r   r e a o n s ,   t he   w h o l e   u n d e s i r e d  



p o w e r   a b s o r b e d   by  t h e   l o a d   and  t h e r e f o r e   n o t   u t i l i z e d   i n c r e a s e s  

in  an  u n e n d u r a b l e   m e a s u r e .  

I t   i s   an  o b j e c t   of  t h e   i n v e n t i o n   to  r e a l i z e   a  d e v i c e   f o r   c o m b i -  

n i n g   or  a d d i n g   t h e   o u t p u t s   of  two  or  more  m i c r o w a v e   a m p l i f i e r s  

w h i c h   a u t o m a t i c a l l y   a d a p t s   or  can  m a n u a l l y   be  a d a p t e d   to  t he   p o -  

w e r s   and  p h a s e s   g e n e r a t e d   by  t h e   two  t r a n s m i t t e r s .  

The  summing   n e t w o r k   a c c o r d i n g   to  t he   i n v e n t i o n   c o m p r i s e s   a  v a -  

r i a b l e   c o u p l e r   t h e   s t r u c t u r e   of  w h i c h   w i l l   be  e x p l a i n e d   b y  

means   of  t h e   d r a w i n g .  

The  t h e o r y  o f   s a i d   summing   n e t w o r k   is   as  f o l l o w s .   F i r s t   of  a l l  

i t   s h o u l d   be  c o n s i d e r e d   t h a t   t h e   c o u p l i n g  b e t w e e n   two  w a v e - g u i -  

des   has  to  be  made  in  p a r a l l e l   w i t h   a  t o t a l   c o u p l i n g   f a c t o r  

C  = c e J ψ ,   in  w h i c h   t h e   c o e f f i c i e n t   c  may  v a r y   b e t w e e n   z e r o   a n d  

t h e   u n i t   v a l u e   and  t h e   p h a s e   may  h a v e  a n y   v a l u e .  T h e   s t r u c -  

t u r e   can  be  c o n s i d e r e d   h a v i n g   f o u r   g a t e s   n u m b e r e d   as  u s u a l .  

With   s u c h  a   d e v i c e ,   t h e   p o w e r s   a v a i l a b l e   a t   t he   two  i n p u t   g a t e s  

1  and  4  a r e   a d d e d   such   t h a t   t h e i r   sum  i s   a v a i l a b l e   a t   one  o f  

t h e   two  o u t p u t   g a t e s   w h e r e a s  t h e   o t h e r   o u t p u t   i s   z e r o   so  t h a t  -  

p r e s u m i n g   t h a t   t h e   o h m i c   l o s s e s   of  t h e   d e v i c e   a re   n e g l i g i b l e  -  

t h e   c o m b i n a t i o n   of   t h e   two  p o w e r s   i s  o b t a i n e d   w i t h o u t   m a t c h i n g  

l o s s e s .  

In  o r d e r   to  a c h i e v e   such   a  r e s u l t ,   t h e  v a r i a t i o n   of  p h a s e  

of  one  o f   t h e   s i g n a l s   and  t h e   c o u p l i n g   c o e f f i c i e n t   c  have   to  b e  

s e t   a p p r o p r i a t e l y   as  a  f u n c t i o n   of  t h e   i n p u t   a m p l i t u d e s   and  o f  

t h e   r e l a t i v e   i n p u t   p h a s e s .  

I t   may  be  s u p p o s e d   t h a t  



is  t he   d i f f u s i o n   m a t r i x   of  t he   c o u p l e r   ( w h i c h   is  c o n s i d e r e d  

w i t h o u t   any  l o s s ) ,   w h e r e i n   Q ≤  C ≤  1  i s ,   as  a l r e a d y   s t a t e d ,   t h e  

c o u p l i n g   c o e f f i c i e n t   a n d  is  t he   t r a n s m i s s i o n   c o e f -  

f i c i e n t .  

O t h e r   d i f f u s i o n   m a t r i c e s   c o u l d   be  i m a g i n e d   bu t   t h o s e   can  a l l   b e  

r e d u c e d   to  the   a b o v e   e x p r e s s e d   fo rm  by  s u i t a b l y   c h o o s i n g   t he   r e -  

f e r e n c e   s e c t i o n s  i n p u t  -   o u t p u t .  

If   to  t he   g a t e s   1  and  4  a r e  f e d   t he   s i g n a l s   V1  and  V4  ( w h i l e  

V2  =  V3  =  0)  and  a l l   g a t e s   a r e   c l o s e d   w j t h   a p p r o p r i a t e   t e r m i n a -  

t i o n s ,   t he   d i f f u s e d   s i g n a l s   a r e :  

If   the   w h o l e   power   is  to  be  o b t a i n e d ,   i . e .   in  p r a c t i c e   t he   sum 

p o w e r ,   V3  a t   the   o u t p u t   2  h a s   to  be  z e r o :  

t h e n c e  



T h i s   r e q u i r e s   t h a t   V4  is  s h i f t e d   9Oo  ou t   of  p h a s e   f rom  V1.  T h i s  

r e s u l t   can  be  o b t a i n e d   by  s u i t a b l y   c h o o s i n g   t he   v a l u e   o f  ψ  

w h i c h   is   a  f i r s t  d e g r e e   of  f r e e d o m .  

A f t e r   t h i s   f i r s t   s t e p   we  g e t :  

and  t h e n c e :  

The  a p p r o p r i a t e   c h o o s i n g   of   t h e   v a l u e s   f o r  ψ   and  c,  w h i c h   r e -  

p r e s e n t s   a  s e c o n d   d e g r e e   of  f r e e d o m ,   can  be  e f f e c t e d   by  m o n i t o -  

r i n g   t he   s i g n a l   a m p l i t u d e   a t   t h e   o u t p u t   3  and  by  s e t t i n g   the   v a -  

l u e s   f o r  ψ   and  c  s u c h   t h a t   s a i d   s i g n a l   may  be  k e p t   a t   t he   m i -  

n imum,   i d e a l l y   z e r o .  

The  p r i n c i p l e   of  t h e   p r e s e n t   i n v e n t i o n   i s  t o   s u b s t i t u t e   t he   t w o  

m u t u a l l y   c o u p l e d   w a v e - g u i d e s   to  w h i c h   t h e   a b o v e   e x p l a i n e d   t h e o -  

ry  r e f e r s   by  a  s i n g l e   s t r u c t u r e   h a v i n g   a  c i r c u l a r   s e c t i o n   a n d  

b e h a v i n g   as  in  r e a l t y   i t   w e r e   two  g u i d e s ,   i . e .   i t   p e r m i t s   t h e  

i n d e p e n d e n t   p r o p a g a t i o n   of   two  p o l a r i z e d   f i e l d s   in  two  m u t u a l l y  

o r t h o g o n a l   a x e s .   As,  f o r   t h e   o b j e c t s   of  t he   i n v e n t i o n ,   t h e s e  

two  modes   of  p r o p a g a t i o n   have   to  be  c o u p l e d ,   i . e .   a  power   e x -  

c h a n g e   b e t w e e n   b o t h   of  them  m u s t   be  p o s s i b l e ,   t he   g u i d e   in  q u e -  

s t i o n   w h i c h   is   s t r u c t u r a l l y   u n i q u e   bu t   f u n c t i o n a l l y   d o u b l e   h a s  

to  be  p r o v i d e d   w i t h   c o u p l i n g   m e m b e r s .   T h e s e   c o u p l i n g   m e m b e r s  

c o n s i s t   of   d i a m e t r a l   a s y m m e t r i e s ,   e . g .   P  p r o t u b e r a n c e s   c a l l e d  

i r i s s e s ,   or  c o n t i n u o u s   or  d i s c o n t i n u o u s   p r o j e c t i o n s .   T h e s e   d i a -  

m e t r a l   a s y m m e t r i e s   may  be  r e a l i z e d   by  a  c o n t i n u o u s   d e f o r m a t i o n  

of   t h e   g u i d e   s e c t i o n   w h i c h   w o u l d   a s s u m e   e . g .   an  e l l i p t i c a l  



s h a p e .  S a i d   w a v e - g u i d e s   in  t he   f o l l o w i n g   w i l l   be  c a l l e d   p o l a r i -  

z e r s .  

The  p r e s e n c e   of  s a i d   a s y m m e t r i e s   w o r k s   such   t h a t   t he   two  f i e l d s  

a re   no  l o n g e r   i n d e p e n d e n t .   In  f a c t ,   t he   f i e l d   c o m p o n e n t  

p r o p a g a t i n g   in  t he   d i r e c t i o n   w h i c h   u n i t e s   the   i r i s s e s   p r o p a g a -  
t e s   w i t h   a  s p e e d   ( i . e .   has  a  c e r t a i n   p h a s e   c o n s t a n t )   w h i c h   i s  

d i f f e r e n t   f rom  t h e   p r o p a g a t i o n   s p e e d   of  t he   c o m p o n e n t  η   o r -  

t h o g o n a l   t o  i t   ( and   w h i c h   p r o p a g a t e s   w i t h   a  d i f f e r e n t   p h a s e  

c o n s t a n t ) ,   so  t h a t   a f t e r   a  t i m e   the   two  f i e l d   c o m p o n e n t s  g e t  
ou t   of  p h a s e .   A c t i n g   on  t h i s   p h a s e   d i f f e r e n c e   s a i d   two  o r t h o g o -  
nal  f i e l d s   a re   c o u p l e d   and  c o n s e q u e n t l y   power   is  t r a s m i t t e d  

f rom  one  to  t he   o t h e r .   The  p h a s e   d i f f e r e n c e   is  s e t   by  v a r y i n g  
the   a n g l e   9  w h i c h   the   i r i s s e s   u n i t i n g   d i a m e t r a l   p l a n e   i n c l u d e s  

w i t h   t he   i n p u t   d i r e c t i o n   o f  s a i d   two  f i e l d s .   To  e a c h   r o t a t i o n  

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

H a v i n g   r e a l i z e d   in  t h i s   way  a  r e g u l a t i o n   p o s s i b i l i t y ,   i . e .   a 

d e g r e e   of  f r e e d o m ,   the   p r e s e n t   i n v e n t i o n   rr akes  use   of  a  s e c o n d  

g u i d e - w a v e   s e g m e n t   w i t h   P  a s y m m e t r i e s   i n  o r d e r   to  a n a l o g o u s l y  
o b t a i n   a  s e c o n d   r e g u l a t i o n   p o s s i b i l i t y   and  c o n s e q u e n t l y   a  s e -  
cond  d e g r e e   of  f r e e d o m .  

T h i s   t h e o r y  i n   p r a c t i c e  i s   a c c o m p l i s h e d   by  a  d e v i c e   as  i l l u s t r a -  

t ed   in  t he   a n n e x e d   f i g u r e  w h i c h   w i l l   now  be  e x p l a i n e d   in  d e -  

t a i l .  

The  d e v i c e   c o m p r i s e s   in  c o m b i n a t i o n   s u c c e s s i v e l y   a  f i r s t   s e c -  
t i o n   c o n s i s t i n g   of  an  o r t h o g o n a l   mode  t r a n s d u c e r   ( o r t h o m o d e  

t r a n s d u c e r )   OMT  1,  p o s s i b l y   a  c o n n e c t i o n   s e c t i o n   SR  1  h a v i n g   a 
c i r c u l a r   e x i t ,   a  f i r s t   r o t a t i v e   j o i n t   GR  1,  a  f i r s t   p o l a r i z e r  
P1  w h i c h   can  be  r o t a t e d   by  means   of  a  m o t o r   Ml,  a  s e c o n d   r o t a t i -  

ve  j o i n t   GR  2,  a  s e c o n d   p o l a r i z e r   P  2  w h i c h   can  be  r o t a t e d   b y  

means  of  a  m o t o r   M2,  a  t h i r d   r o t a t i v e   j o i n t   GR  3,  p o s s i b l y   a  s e -  
cond  c o n n e c t i n g   s e c t i o n   SR  2  h a v i n g   a  c i r c u l a r   i n p u t ,   a  s e c o n d  

s e c t i o n   c o n s i s t i n g   of  an  o r t h o m o d e   t r a n s d u c e r   OMT  2,  a  d e t e c t o r  



d i o d e   DR  c o n n e c t e d   w i t h   an  o u t p u t   of   s a i d   s e c o n d   s e c t i o n   OMT  2 

in  o r d e r   to  d e t e c t   t h e   u n d e s i r e d   f i e l d   c o m p o n e n t   and  to  send   mo-  

n i t o r i n g   d a t a   to  a  c o m p u t e r   ( n o t   shown)   w h i c h   c o n t r o l s   t he   r o t a -  

t i o n   of   s a i d   m o t o r s   M1  and  M2.  The  s e g m e n t   i n c o r p o r a t i n g   s a i d  

d i o d e  D R   i s   c l o s e d   by  a  c o n v e n i e n t   t e r m i n a l .  

Such   a  d e v i c e   is  a  v a r i a b l e   means   w h i c h   by  a  c o m p u t e r i z e d   c o n -  

t r o l   c i r c u i t   a u t o m a t i c a l l y   m a t c h e s   to  t h e   power   and  to  t he   p h a -  

se  of   s a i d   two  t r a n s m i t t e r s .   T h e r e   a re   two  a d j u s t a b l e   p a r a m e -  

t e r s   c o r r e s p o n d i n g   to   t he   a m p l i t u d e   and  to  t he   p h a s e   or  to  t h e  

a m p l i t u d e   in  p h a s e   and  to  t he   a m p l i t u d e   in  q u a d r a t u r e   cf   t h e  

two  f i e l d   c o m p o n e n t s .   The  s t r u c t u r e   i s   a p e r i o d i c   and  t h e r e f o r e  

h a s  w i d e   band  and  low  l o s s e s .   In  f a c t ,   c o m p a r e d   w i t h   a  c o u p l i n g  

b e t w e e n   two  s e p a r a t e   w a v e - g u i d e s   w h i c h   has  c o u p l i n g   b o r e s   o r  

t h e   l i k e ,   t h e   c o u p l i n g   r e a l i z e d   in  a s y m m e t r y   as  a  r o t a t i v e  

s t r u c t u r e   is   much  b e t t e r ,   owing   to  t h e   l a c k   of   s l i d i n g   c o n -  

t a c t s ,   to  t h e   s m a l l   s u r f a c e   e x t e n s i o n   of  t h e   s t r u c t u r e   and  t o  

t h e   l a c k   of   r e s o n a n c e   e f f e c t s .  

The  two  s e g m e n t s   P1  and  P2  have   been   d e t e r m i n e d   p o l a r i z e r s   b e -  

c a u s e   t h e y   a c t u a l l y   b e h a v e   as  p o l a r i z e r s .   In  f a c t ,   l o o k i n g   e . g .  

a t   t h e   f i r s t   of  them  and  s u p p o s i n g   t h a t   i t s   l e n g t h   is  such   t h a t  

t h e r e   i s   a  p h a s e   d i f f e r e n c e   of  90°  b e t w e e n   t he   c o m p o n e n t  

and  t h e   c o m p o n e n t     of   t h e   f i e l d   and  t h a t   t he   i n p u t   f i e l d   i s  

l i n e a r l y   p o l a r i z e d ,   i t   c a n  b e   a s c e r t a i n e d   t h a t ,   v a r y i n g   t he   a n -  

g l e   @1  e . g .   f r om  0°  t h r o u g h  4 5 °   to  9 0 ° ,   t he   f i e l d   w i l l   a s s u m e   a 

p o l a r i z a t i o n   t h a t   v a r i e s   f rom  l i n e a r  t o   e l l i p t i c   ( f o r   0<  @2  < 

450)   and  t h e n   to  c i r c u l a r   ( f o r   @1 =  4 5 ° )   and  s u b s e q u e n t l y   b e c o -  

mes  e l l i p t i c a l   a g a i n   ( f o r   45°  <  @1  <  90° )   and  f i n a l l y   a g a i n   l i -  

n e a r   ( f o r   @1  =  9 0 ° ) .   In  o t h e r   w o r d s ,   s t a r t i n g   f rom  a  l i n e a r   p o -  
l a r i z a t i o n   and  a d j u s t i n g   t h e   a n g l e   @1,  a l l   e l l i p t i c   and  p a r t i c u -  

l a r l y   c i r c u l a r   p o l a r i z a t i o n s   can  be  o b t a i n e d .  



V i c e  v e r s a ,   t he   v e r y   same  means   to  t h e  i n p u t   of  w h i c h   an  e l l i p -  

t i c a l l y   p o l a r i z e d   f i e l d   is  a p p l i e d   can  s u p p l y   a t   the ,   o u t p u t   a 

l i n e a r l y   p o l a r i z e d   f i e l d .  

In  f u r t h e r   e x p l a i n i n g   the   f u n c t i o n a l   p r i n c i p l e s   of  t he   d e v i c e  

a c c o r d i n g   to  the   i n v e n t i o n ,   i t   can  be  s e e n   t h a t ,   u s i n g   a  f i r s t  

p o l a r i z e r   w h i c h   a t   t he   i n p u t   a c c e p t s   an  e l l i p t i c a l l y   p o l a r i z e d  
f i e l d   the   a x e s   r a t i o   and  the   e l l i p s e   o r i e n t a t i o n   of  w h i c h   d e -  

pend  on  t h e  a m p l i t u d e s   and  r e l a t i v e   p h a s e s   of  t he   i n p u t  f i e l d s ,  

a  r o t a t i o n   a n g l e   of  t he   p o l a r i z e r   can  be  f o u n d   a t   w h i c h  t h e   o u t -  

pu t   f i e l d   has  a  l i n e a r   p o l a r i z a t i o n ,   t h o u g h   u n k n o w n .  

In  o r d e r   to  o b t a i n   a t   t he   o u t p u t   a  f i e l d   t h a t   no t   o n l y   has  a  l i -  

n e a r   p o l a r i z a t i o n   bu t   a l s o   is  o r i e n t e d   in  a  d e s i r e d   mode,   t h e  

f i r s t   p o l a r i z e r   P1  is   f o l l o w e d   by  a  s e c o n d   p o l a r i z e r  P 2   t h e  

l e n g t h   of  w h i c h   is  t w i c e   t he   l e n g t h   of  t he   f i r s t   p o l a r i z e r   P1 

such   t h a t ,   i f   t he   f i r s t   p o l a r i z e r   s u p p l i e s   a  p h a s e   d i f f e r e n c e  
of  9 0 ° ,   t he   s e c o n d   p o l a r i z e r   s u p p l i e s   a  p h a s e   d i f f e r e n c e   c f  
1 8 0 ° .  

In  s a i d   s e c o n d   p o l a r i z e r   P2,  in  p r a c t i c e   t he   f i e l d   c o m p o n e n t s  
w i l l   have   a  p h a s e   d i f f e r e n c e   w h i c h   is   180°   more  t h a n   t h a t  

of  t he   c o m p o n e n t s  2  .   The  s e c o n d  p o l a r i z e r   P2  can  be  c o n s i d e -  

red   a  u n i o n   cf  two  p o l a r i z e r s   h a v i n g   a  p h a s e   d i f f e r e n c e   of  9 0 ° ,  

i . e .   a  f i r s t   s e g m e n t   r e c e i v i n g   the   l i n e a r l y   p o l a r i z e d   f i e l d  s u p -  

p l i e d   by  the   f i r s t   p o l a r i z e r   P1  and  s u p p l y i n g   a t   t he   o u t p u t   a 

c i r c u l a r l y   p o l a r i z e d   f i e l d ,   and  a  s e c o n d   s e g m e n t   r e c e i v i n g   a t  

the   i n p u t   the   c i r c u l a r l y   p o l a r i z e d   f i e l d   and  s u p p l y i n g   a t   t h e  

o u t p u t   a  l i n e a r l y   p o l a r i z e d   f i e l d .   S a i d   s e c o n d   p o l a r i z e r   P2  c a n  
be  r o t a t e d   a t   any  a n g l e   in  o r d e r   to  a l i g n   the   d i r e c t i o n   of  t h e  

o u t p u t   f i e l d   p o l a r i z a t i o n   w i t h   any  d e s i r e d   d i r e c t i o n .   In  p r a c t i -  

ce ,   such   a  p o l a r i z a t i o n   of  d o u b l e   l e n g t h   a t   t he   o u t p u t   has  a l -  

ways  a  l i n e a r   f i e l d ,   h o w e v e r   t u r n e d   by  an  a n g l e   w h i c h   i s  t w i c e  

the   a n g l e   by  w h i c h  s a i d   p o l a r i z e r   is  t u r n e d .  



From  t h e   s t r u c t u r a l   p o i n t   of  v iew  i t   can  be  s e e n   t h a t   two  t r a n s -  

m i t t e r s   a r e   a p p l i e d   to  b o t h   i n p u t s   1  and  2  of  an  OMT1  i n p u t   d e -  

v i c e .   T h i s   d e v i c e   has   an  a l r e a d y   known  s t r u c t u r e   and  g e n e r a l l y  

has  a  s q u a r e   s e c t i o n   so  t h a t   a  s e g m e n t   is  p r o v i d e d   h a v i n g   a 

t r a n s i t i o n   f rom  a  s q u a r e   s h a p e   to  a  c i r c u l a r   s h a p e   in  o r d e r   t o  

c o n n e c t   t h e   OMT  1  d e v i c e   w i t h   t h e   r o t a t i v e   j o i n t   GR  1.  h a v i n g  

t h e   same  c i r c u l a r   s e c t i o n .   The  same  is   t r u e   f o r   t he   c o n n e c t i o n  

means   b e t w e e n   t h e   t h i r d   r o t a t i v e   j o i n t   GR  3  and  t he   OMT  2  o u t -  

p u t   d e v i c e .   I t   is   t h e r e f o r e   o b v i o u s   t h a t   t h e   c o n n e c t i o n   s e g -  
m e n t s   SR  1  and  SR  2  a r e   n o t   n e c e s s a r y   i f   t h e   OMT  1  and  OMT  2  d e -  

v i c e s   have   c i r c u l a r   s e c t i o n s :  

'As  a l r e a d y   s a i d ,   in  o r d e r   to  d e t e r m i n e   t he   two  r o t a t i o n s   @1  a n d  

92  w h i c h   a r e   b o t h  u n k n o w n ,   t h e   u n d e r s i r e d   c o m p o n e n t   of  t he   o u t -  

p u t   f i e l d   i s  m o n i t o r e d   by  means   of  a  d i o d e   DR  c o n n e c t e d   in  t h e  

t r a n s v e r s a l   b r a n c h   of  t h e  O M T  2   o u t p u t   t r a n s d u c e r   and  the   r e a -  

d i n g   e x e c u t e d   by  t h e   d i o d e   DR  is   s e n t   to  a  c o m p u t e r   w h i c h ,   f o r  

s u b s e q u e n t   a t t e m p t s   and  by  a c t u a t i n g   t he   m o t o r s   Ml  and  M2,  i n d i -  

v i d u a l i z e s   t h e   two  r o t a t i o n s   91  and  @2  w h i c h   m i n i m i z e   and  e v e n -  

t u a l l y   n u l l i f y   s a i d   u n d e r s i r e d   c o m p o n e n t .   Of  c o u r s e ,   t h i s   s o l u -  

t i o n   does   n o t   e x c l u d e   t he   s e a r c h   by  m a n u a l   i n s t e a d   of  a u t o m a t i c  

r o t a t i o n .   Here   i t   s h o u l d   be  n o t e d  t h a t   t h e   s e n s i t i v i t y   of  t h e  

r e g u l a t i o n   s y s t e m   is   v e r y   h i g h   b e c a u s e   i t   is   b a s e d   on  t h e   d e t e c -  

t i o n   of  a  z e r o   p o w e r   a t   t he   non  u s e d   o u t p u t   and  on  t he   d e t e c -  

t i o n   of  t he   maximum  p o w e r   a t   t he   u s e d   o u t p u t .  

O b v i o u s l y ,   t h e   s y s t e m   can  be  e x t e n d e d   to  more  t h a n   t w o  t r a n s m i t -  

t e r s ,   c o m b i n i n g   t h e   a d d e d   o u t p u t   of  t he   f i r s t   two  t r a n s m i t t e r s  

w i t h   t h a t   of   t h e   t h i r d   one  and  so  o n .  

In  t h e   f o r e g o i n g   a  p r e f e r r e d   e x a m p l e   of  t he   i n v e n t i o n   has  b e e n  

d e s c r i b e d ,   b u t   i t   i s   o b v i o u s   t h a t   t h o s e   s k i l l e d   in  t h e   a r t   c a n  

a c c o m p l i s h   v a r i o u s   m o d i f i c a t i o n s   w i t h o u t   l e a v i n g   the   s p i r i t   o f  

t h e   i n v e n t i o n .  



1.  D e v i c e   f o r   the   c o m b i n a t i o n   w i t h o u t   r . f .   power   l o s s   of  two  m i -  

c r o w a v e   t r a n s m i t t e r s   r u n n i n g   in  p a r a l l e l   a n d  w i t h   any  power   r a -  

t i o ,   c o m p r i s i n g   in  c o m b i n a t i o n   in  s e r i e s   a  f i r s t   o r t h o g o n a l  

mode  i n p u t   t r a n s d u c e r   ( o r t h o m o d e   t r a n s d u c e r )   (OMT  1 ) ,   a   f i r s t  

r o t a t i v e   j o i n t   (GR  1) ,   a  f i r s t   p o l a r i z e r   (P1)   w h i c h   e f f e c t s   a 
90°  p h a s e   d i f f e r e n c e   and  can  be  r o t a t e d   by  means   of  a  f i r s t   mo-  

t o r   (M1) ,   a  s e c o n d   r o t a t i v e   j o i n t   (GR  2 ) ,   a  s e c o n d   p o l a r i z e r  

(P2)   w h i c h   e f f e c t s   a  90°  p h a s e   d i f f e r e n c e   a n d  c a n   be  r o t a t e d   by  

a  s e c o n d   m o t o r   (M2) ;   a  t h i r d   r o t a t i v e   j o i n t   (GR  3 ) ,   a  s e c o n d   o r -  

t h o g o n a l   mode  o u t p u t   t r a n s d u c e r   ( O M T  2 ) ,  a   d e t e c t o r   d i o d e   (DR) 

c o n n e c t e d   w i t h   t he   t r a n s v e r s a l   b r a n c h   of  s a i d   s e c o n d   t r a n s d u c e r  

(OMT  2)  in  o r d e r   to  d e t e c t   t he   u n d e r s i r e d   f i e l d   c o m p o n e n t   a n d  

to  s u p p l y   m o n i t o r i n g   d a t a   f o r   c o n t r o l l i n g   the   r o t a t i o n   of  s a i d  

m o t o r s   (Ml,   M 2 ) .  

2.  D e v i c e   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d   p o l a r i z e r s   ( P I ,  

P2)  a r e   r e a l i z e d   as  c i r c u l a r   w a v e - g u i d e s   w h i c h   can  s u s t a i n   t h e  

p r o p a g a t i o n   of  two  m u t u a l l y   o r t h o g o n a l   f i e l d s   and  w h i c h   have   i n -  

c o r p o r a t e d   means   j o i n i n g   s a i d   two  f i e l d s .  

3.  D e v i c e   as  c l a i m e d   in  c l a i m   2  w h e r e i n   s a i d   j o i n i n g   means   a r e  

a s y m m e t r i e s  r e a l i z e d  b y   d i s c r e t e   or  c o n t i n u o u s   p r o j e c t i o n s   p r o -  
v i d e d   in  d i a m e t r a l   o p p o s i t e   p o s i t i o n s   w i t h i n   the   w a v e - g u i d e .  

4.  D e v i c e   as  c l a i m e d   i n  c l a i m   3  w h e r e i n   s a i d   a s y m m e t r i e s   a r e  

r e a l i z e d   by  an  e l l i p t i c   d e f o r m a t i o n   of  t he   w a v e - g u i d e   w h i c h   r e -  

m a i n s   c i r c u l a r  o n l y   a t   t he   e n d s   m o u n t e d   in  t he   r o t a t i v e   j o i n t s .  

5.  D e v i c e   as  c l a i m e d  i n   a n y o n e   of  t he   p r e c e d i n g   c l a i m s   w h e r e i n  

the   o r t h o g o n a l   mode  t r a n s d u c e r s   have   a  s q u a r e   s h a p e d   s e c t i o n  

and  w h e r e i n   s e g m e n t s   a re   p r o v i d e d   h a v i n g  a   t r a n s i t i o n   f rom  a 

s q u a r e   s h a p e   to  a  c i r c u l a r   s h a p e   s e c t i o n   f o r   t he   c o n n e c t i o n  

w i t h   t he   r o t a t i v e   j o i n t s .  



6.  D e v i c e  a s   c l a i m e d   in  c l a i m   1,  w h e r e i n   t he   m o n i t o r i n g   s i g n a l s  

of  s a i d   d e t e c t o r   d i o d e   (DR)  a r e   s e n t  t o   a  c o m p u t e r   w h i c h   c o n -  

t r o l s   t h e   r o t a t i o n a l   m o t i o n s   of  s a i d   m o t o r s   (M1,  M 2 ) .  

7.  D e v i c e   as  c l a i m e d   in  a n y o n e   of  c l a i m s   1  to  4,  w h e r e i n   s a i d  

s e c o n d   p o l a r i z e r   (P2)   has   t h e   i d e n t i c a l   s t r u c t u r e   of  t he   f i r s t  

p o l a r i z e r   ( P I )   b u t   t w i c e   t h e   l e n g t h .  

8.  D e v i c e   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   t he   t r a n s v e r s a l   b r a n c h  

of   s a i d   s e c o n d   o r t h o g o n a l   mode  t r a n s d u c e r   (OMT  2)  i n c o r p o r a t i n g  

t h e   d e t e c t o r   d i o d e   (DR)  is   c l o s e d   by  a  s u i t a b l e   t e r m i n a t i o n .  

9.  D e v i c e   f o r   t he   c o m b i n a t i o n   w i t h o u t   r . f .   power   l o s s   of  two  o r  

more   m i c r o w a v e   t r a n s m i t t e r s   r u n n i n g   in  p a r a l l e l   and  w i t h   a n y  

p o w e r   r a t i o   as  c l a i m e d   in  a n y o n e   of  t he   p r e c e d i n g   c l a i m s   a n d  

s u b s t a n t i a l l y   as  d e s c r i b e d   and  i l l u s t r a t e d .  
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