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(s*)  Antenna  for  circularly  polarised  radiation. 
(57)  Linear  array  of  radiating  elements  (10)  with  common 
linear  polarisation.  A  single  anisotropic  layer  (12)  is  mounted 
around  the  array  so  as  to  be  substantially  parallel  to  the  wave 
fronts  of  radiation  emitted  by  the  array.  The  orthogonal  axes 
of  the  anisotropic  layer  are  at  acute  angles  to  the  linear 
polarisation  (11)  of  the  array  and  the  geometry  and  structure 
of  the  anisotropic  layer  and  its  spacing  from  the  array  are 
selected  so  that  repeated  reflections  between  the  layer  and 
the  array  produce  a  radiated  wave  from  the  antenna  which  is 
circularly  polarised.  The  anisotropic  layer  can  be  supported 
on  a  radome  and  comprise  parallel  spaced  conductors  (13) 
extending  in  one  of  the  orthogonal  axis  of  the  layer  at  45°  to 

^«  the  linear  polarisation  of  the  array. 
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of  the  anisotropic  layer  are  at  acute  angles  to  the  linear 
polarisation  (11)  of the  array  and  the  geometry  and  structure 
of  the  anisotropic  layer  and  its  spacing  from  the  array  are 
selected  so  that  repeated  reflections  between  the  layer  and 
the  array  produce  a  radiated  wave  from  the  antenna  which  is 
circularly  polarised.  The  anisotropic  layer  can  be  supported 
on  a  radome  and  comprise  parallel  spaced  conductors  (13) 
extending  in  one  of  the  orthogonal  axis  of  the  layer  at  45°  to 
the  linear  polarisation  of  the  array. 



T h e   p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  a n t e n n a   f o r  

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

of   RF  r a d i a t i o n   i s   known   to   be  u s e f u l   in  v a r i o u s  

a p p l i c a t i o n s .   Fo r   e x a m p l e ,   i t   i s   w e l l   known  t h a t  

c i r c u l a r   p o l a r i s a t i o n   c an   be  h e l p f u l   in   r a d a r   s y s t e m s  

in   d i s c r i m i n a t i n g   d e s i r e d   t a r g e t s   from  c l u t t e r ,  

e s p e c i a l l y   r a i n   c l u t t e r .   A d d i t i o n a l l y ,   when  a  c i r c u l a r l y  

p o l a r i s e d   s i g n a l   i s   r e f l e c t e d   f rom  a  s u b s t a n t i a l l y  

s m o o t h   s u r f a c e ,   s u c h   as  t h e   s e a   on  a  r e l a t i v e l y   c a l m  

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

in   t he   o p p o s i t e   h a n d .   T h u s ,   p r o v i s i o n   of  an  a n t e n n a  

s y s t e m   w h i c h   d i s c r i m i n a t e s   in   f a v o u r   of  c i r c u l a r l y  

p o l a r i s e d   s i g n a l s   in   a  p a r t i c u l a r   h a n d   can  be  u s e f u l  

in   d i s c r i m i n a t i n g   a g a i n s t   s u c h   s i g n a l s   w h i c h   have   b e e n  

r e f l e c t e d   f rom  t h e   s e a .   T h i s   f e a t u r e   h a s  p a r t i c u l a r  

a p p l i c a t i o n s   in   p o s i t i o n   f i x i n g   s y s t e m s   in   w h i c h   t h e  

d i s t a n c e   of  a  s t a t i o n   o f   w h i c h   t he   p o s i t i o n   i s   to   b e  

f o u n d   f rom  t r a n s p o n d e r s   a t   known  f i x e d   p o s i t i o n s   i s  

d e t e r m i n e d   by  i n t e r r o g a t i n g   the   t r a n s p o n d e r s   a n d  

m e a s u r i n g   the  t i ne   delay  of  r e c e i p t   a t   t he   i n t e r r o g a t i n g  

s t a t i o n   of  r e s p o n s e   s i g n a l s   f r o m  t h e  t r a n s p o n d e r s .  I t  



can  be  a p p r e c i a t e d   t h a t   t h e s e   t i m e   d e l a y   m e a s u r e m e n t s  

can   be  s u b s t a n t i a l l y   c o r r u p t e d   i f   t h e   t r a n s p o n d e r ,   o r  

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

f r o m   s e a .  

A n t e n n a s   g e n e r a l l y   p r o d u c e   r a d i a t i o n   w h i c h   i s  

l i n e a r l y   p o l a r i s e d   on  a  p a r t i c u l a r   a x i s .   C i r c u l a r  

p o l a r i s e r s   a r e   known  f o r   c o n v e r t i n g   t h e s e   l i n e a r   p o l a r i s e d  

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

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

r e g i o n s ,   t h a t   i s   r e g i o n s   w h i c h   h a v e   d i f f e r i n g   c a p a c i t a t i v  

and   i n d u c t i v e   e f f e c t s   on  t h e   t r a n s m i t t e d   r a d i a t i o n  

in   e a c h   o f   two  o r t h o g o n a l   d i r e c t i o n s   t r a n s v e r s e   to   t h e  

d i r e c t i o n   of   t r a n s m i s s i o n .   The  o r t h o g o n a l   d i r e c t i o n s   o f  

t h e   a n i s o t r o p i c   r e g i o n   can   be  d e s c r i b e d   as  t h e   o r t h o g o n a l  

a x e s   o f   t h e   r e g i o n .   In  one  known   e x a m p l e   of   c i r c u l a r  

p o l a r i s e r ,   p a r a l l e l   p l a t e s   a r e   u s e d   i n c l i n e d   a t   4 5 0  

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

t h e   a n t e n n a   w h i c h   i s   to   be  c i r u l a r l y   p o l a r i s e d .   T h e  

c o m p o n e n t s   of  t h e   l i n e a r l y   p o l a r i s e d   r a d i a t i o n   h a v i n g  

e l e c t r i c   v e c t o r s   p a r a l l e l   a n d   o r t h o g o n a l   to   t he   p a r a l l e l  

p l a t e s   of   t h e   p o l a r i s e r   a r e   c h a n g e d   in   p h a s e   d i f f e r -  

e n t i a l l y   as  t h e y   p a s s   t h r o u g h   t h e   p o l a r i s e r .   C a r e f u l  

d e s i g n   of   t h e   s p a c i n g   and  d e p t h   ( i n   t h e   t r a n s m i s s i o n  

d i r e c t i o n )   of  t h e   p l a t e s   c an   a r r a n g e   f o r   t h i s   p h a s e  

c h a n g e   t o   be  9 0 ° ,   t h e r e b y   r e s u l t i n g   in   c i r c u l a r  



p o l a r i s a t i o n .   I t   c a n   be  a p p r e c i a t e d   t h a t   the   p a r a l l e l  

p l a t e   p o l a r i s e r   d e s c r i b e d   a b o v e   i s   e s s e n t i a l l y   s u i t a b l e  

o n l y   f o r   s i g n a l s   t r a n s m i t t e d   w i t h   a  s u b s t a n t i a l l y  

p l a n a r   wave  f r o n t   i n  a   p r e d e t e r m i n e d   d i r e c t i o n .   T h e  

s y s t e m   i s  n o t   s u i t a b l e   f o r   use   i n   a  c o m p a c t   a r r a n g e m e n t  

on  a  w i d e   beam  a n t e n n a .  

The  p r i o r   a r t   a l s o   i n c l u d e s   a  number   of  p r i n t e d  

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

c o n d u c t o r s   a re   p r o v i d e d   on  i n s u l a t i n g   s u p p o r t i n g   s h e e t s .  

H o w e v e r ,   w i t h   s u c h   a r r a n g e m e n t s   i t   has   h i t h e r t o   b e e n  

f o u n d   n e c e s s a r y   t o   u s e   a t   l e a s t   two  such   a n i s o t r o p i c  

s h e e t s   or  l a y e r s   t o   m i n i m i s e   r e f l e c t i o n s   f rom  t h e s e  

l a y e r s   r e s u l t i n g   i n   s e r i o u s   m i s - m a t c h   a t   t he   a n t e n n a .  

H o w e v e r ,   a n i s o t r o p i c   l a y e r   p o l a r i s e r s   of  t h i s   k i n d   c a n  

be  s h a p e d   to   c o r r e s p o n d   t o   t h e   wave   f r o n t   of  s i g n a l s  

f rom  t h e   a n t e n n a   and   t h e r e f o r e   u s e d   in   wide   b e a m  

a p p l i c a t i o n s .  

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

p o l a r i s i n g   a r r a n g e m e n t   p r o v i d i n g   g o o d   p o l a r i s a t i o n  

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

r e a s o n a b l e   or  good   m a t c h i n g   a t   t h e   a n t e n n a  w i t h o u t  

e x c e s s i v e   v o l t a g e   s t a n d i n g   wave  r a t i o   (VSWR). 

-   A c c o r d i n g  t o   t h e   p r e s e n t  i n v e n t i o n ,   an  a n t e n n a   f o r  



c i r c u l a r l y   p o l a r i s e d   r a d i a t i o n   c o m p r i s e s   a  l i n e a r  

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

l i n e a r   p o l a r i s a t i o n ,   and  means   t o   s u p p o r t i n g   a  s i n g l e  

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

t o  t h e   w a v e   f r o n t s   of   r a d i a t i o n   e m i t t e d   by  t h e   a r r a y ,  

t h e   o r t h o g o n a l   a x e s   of   t h e   a n i s o t r o p i c   l a y e r   b e i n g   a t  

a c u t e   a n g l e s   t o   t h e   l i n e a r   p o l a r i s a t i o n   o f   t h e   p r i m a r y  

r a d i a t i n g   e l e m e n t s ,   t he   g e o m e t r y   and  s t r u c t u r e   o f   t h e  

a n i s o t r o p i c   s h e e t   and   t h e   r a d i a l   s p a c i n g   of   t h e   s h e e t  

f rom  t h e   a r r a y   b e i n g   s e l e c t e d   s u c h   t h a t   r e p e a t e d  

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

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

i s   c i r c u l a r l y   p o l a r i s e d .  

The  a b o v e   i n v e n t i o n   i s   b a s e d   p r i m a r i l y   on  t h e  

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

a n t e n n a   w i t h   c i r c u l a r   p o l a r i s a t i o n   can   be  p r o d u c e d  

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

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

a n i s o t r o p i c   l a y e r   f r o m   t h e   p r i m a r y   r a d i a t i n g   e l e m e n t s  

m i s - m a t c h i n g   o f   t h e   a n t e n n a   can  be  m i n i m i s e d   and  g o o d  

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

I t   w i l l   be  a p p r e c i a t e d   t h a t ,   as  n o r m a l   i n   a n t e n n a  

s y s t e m s ,   t h e   p r e s e n t   a n t e n n a   can  be  e q u a l l y   s u i t a b l e   f o r  

r e c e i v i n g   r a d i o   f r e q u e n c y   r a d i a t i o n   a s   f o r   t r a n s m i t t i n g  



and   r e f e r e n c e s   t h r o u g h o u t   t h i s   s p e c i f i c a t i o n   t o  

r a d i a t i o n s   and  e m i s s i o n s   f rom  t h e   a n t e n n a   a r e   i n c l u d e d  

s o l e l y   f o r   c o n v e n i e n c e   in  d e s c r i b i n g   t h e   a n t e n n a   a n d  

s h o u l d   n o t   b e  c o n s t r u e d   as  l i m i t i n g   t h e   a n t e n n a   t o  

t r a n s m i s s i o n   a p p l i c a t i o n s .  

C o n v e n i e n t l y   s a i d   s u p p o r t i n g   m e a n s   o f   t h e   a n t e n n a  

c o m p r i s e s   a  r a d o m e   of  d i e l e c t r i c   m a t e r i a l   c a r r y i n g   t h e  

a n i s o t r o p i c   l a y e r .   The  a n i s o t r o p i c   l a y e r   may  c o m p r i s e  

p a r a l l e l   s p a c e d   c o n d u c t o r s   e x t e n d i n g   in   one  of   t h e  

o r t h o g o n a l   axes   of  t he   l a y e r .   The  s p a c e d   c o n d u c t o r s  

may  be  a t   45°  to   t h e   common  l i n e a r   p o l a r i s a t i o n   of   t h e  

r a d i a t i n g   e l e m e n t s .  

In   one  a r r a n g e m e n t   t he   l i n e a r   a r r a y   p r o v i d e s  

o m n i d i r e c t i o n a l   r a d i a t i o n   in   p l a n e s   p e r p e n d i c u l a r   t o   t h e  

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

c y l i n d e r   s u r r o u n d i n g   the   a r r a y .  

E x a m p l e s  o f   t h e   p r e s e n t   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   in   g r e a t e r   d e t a i l   w i t h   r e f e r e n c e   to   t h e  

a c c o m p a n y i n g   d r a w i n g s   in  w h i c h  :  

F i g u r e   1  i s   a  p a r t i a l   v iew  of   an  a n t e n n a   f o r  

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

r a d o m e   and  a n i s o t r o p i c   l a y e r   b r o k e n   a w a y   f o r   c l a r i t y   a n d  



F i g u r e   2  i s   an  a l t e r n a t i v e   e m b o d i m e n t   of   a n t e n n a  

e m p l o y i n g   a  d i f f e r e n t   f o r m   of  p r i m a r y   r a d i a t i n g   e l e m e n t .  

R e f e r r i n g   t o   F i g u r e   I ,   t he   a n t e n n a   c o m p r i s e s   a n  

a r r a y   of   t h r e e   d i p o l e   r a d i a t o r s   10  s t a c k e d   e n d   t o   e n d  

a l o n g   a  common  a x i s   11.  The  d e t a i l e d   c o n s t r u c t i o n  

of   t h e   d i p o l e   r a d i a t o r s   10  of   t h e   a r r a y   i s   n o t   e s s e n t i a l  

t o   t he   u n d e r s t a n d i n g   o f   t h e   p r e s e n t   i n v e n t i o n   and   n o t h i n g  

more   w i l l   be  i n c l u d e d   h e r e i n .   I t   can  be  s e e n   t h a t   t h e  

d i p o l e s   10  o f   t h e   a r r a y   h a v e   a  common  l i n e a r   p o l a r i s a t i o n  

p r o d u c i n g ,   i n   t h e   a b s e n c e   of  any  c i r c u l a r   p o l a r i s e r ,  

r a d i a t i o n   w i t h   an  e l e c t r i c   v e c t o r   p a r a l l e l   t o   a x i s   1 1 .  

F u r t h e r m o r e ,   i t   can   be  s e e n   t h a t   t h e   a r r a y   o f   d i p o l e s   1 0  

can   p r o d u c e   r a d i a t i o n   in   a l l   d i r e c t i o n s   in   a  p l a n e  

p a r a l l e l   t o   t h e   a x i s   11.  T h u s , w i t h   t he   a x i s   11  v e r t i c a l ,  

t h e   a n t e n n a   i s   o m n i d i r e c t i o n a l   in   a z i m u t h .  

The  a r r a y   o f   d i p o l e s   10  i s   e n c l o s e d   i n   a  c y l i n d r i c a l  

r a d o m e   o f   w h i c h   a  l o w e r   p a r t   o n l y   i s   shown  a t   1 2 .   T h e  

u p p e r   p a r t   of   t h e   r a d o m e   i s   b r o k e n   away  f o r   c l a r i t y   s o  

as  t o   r e v e a l   t h e   d i p o l e   a r r a y .   The  c y l i n d r i c a l   r a d o m e  

12  i s   a r r a n g e d   t o   s u r r o u n d   the   d i p o l e   a r r a y   so   t h a t   t h e  

a x i s   11  of   t h e   a r r a y   i s   on  the   a x i s   of   t h e   c y l i n d e r   o f  

t h e   r a d o m e .   The  r a d o m e   i s   made  of  a  d i e l e c t i c   m a t e r i a l  

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

f o r   t h e   a n t e n n a .   F o r  e x a m p l e   t h e   a n t e n n a   may  f o r m   t h e  



a n t e n n a   of  a  t r a n s p o n d e r   u n i t   in  a  n a v i g a t i o n   o r  

p o s i t i o n   f i x i n g   s y s t e m   and  may  t h e r e f o r e   be  l o c a t e d   i n  

an  u n a t t e n d e d   and  e x p o s e d   p o s i t i o n   f o r   e x a m p l e   on  t h e  

c o a s t l i n e .  

In  t h i s   e x a m p l e   o f   t h e   p r e s e n t   i n v e n t i o n ,   t h e  

r adome   12  a l s o   s u p p o r t s   an  a n i s o t r o p i c   l a y e r   f o r m e d   o f  

p a r a l l e l   h e l i c a l   w i r e s   o r   c o n d u c t i n g   p a t h s   13.  T h e  

w i r e s   13  a re   e i t h e r   e m b e d d e d   in   the  t h i c k n e s s   of  t h e  

d i a l e c t r i c   m a t e r i a l   of  t h e   r a d o m e   12  or  s u p p o r t e d   on  t h e  

i n s i d e   w a l l   of   t h e   r a d o m e .   In  an  a l t e r n a t i v e   a r r a n g e m e n t  

t h e   w i r e s   or  p a t h s   13  may  be  c o n t a i n e d   b e t w e e n   an  i n n e r  

and  an  o u t e r   l a y e r   of   t h e   r a d o m e .   For   e x a m p l e   t h e  p a t h s  

may  be  s u p p o r t e d   on  t h e   o u t e r   c y l i n d r i c a l   s u r f a c e   o f   a  

r i g i d   p l a s t i c s   c y l i n d e r   f o r m i n g   an  i n n e r   l a y e r   of  t h e  

r adome   and  p r o v i d i n g   t h e   m e c h a n i c a l   s t r e n g t h   of  t h e  

r a d o m e .   The  c o n d u c t i n g   p a t h s   13  of  the   a n i s o t r o p i c   l a y e r  

a r e   t h e n   e n c a p s u l a t e d   by  an  o u t e r   l a y e r   of  t he   r a d o m e  

w h i c h   may  f o r   e x a m p l e   be  f o r m e d   of  a  h e a t   s h r i n k a b l e  

p l a s t i c s   s h r u n k   o n t o   t h e   i n n e r   l a y e r   of  t he   r a d o m e   t o  

c o v e r   the   c o n d u c t i n g   p a t h s .  

The  h e l i c a l   w i r e s   or   c o n d u c t i n g   p a t h s   13  a r e   a r r a n g e d  

w i t h   a  h e l i c a l   p i t c h   of   450  so  t h a t   t h e y   a re   a l w a y s   a t  

450  to  the   a x i s   11  of  t h e   d i p o l e   a r r a y .  



I t   w i l l   be  a p p r e c i a t e d   by  t h o s e   e x p e r i e n c e d  

i n   t h i s   f i e l d   t h a t   t h e   compomen t s   of   t h e   r a d i a t i o n  

e m i t t e d   by  t h e   d i p o l e   a r r a y   w h i c h   a r e   p e r p e n d i c u l a r   a n d  

p a r a l l e l   r e s p e c t i v e l y   to   the   p a t h s   or   w i r e s   13  w i l l   b e  

a f f e c t e d   d i f f e r e n t l y   by  the   a n i s o t r o p i c   l a y e r .   T h e  

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

13  w i l l   s e e   t h e   a n i s o t r o p i c   l a y e r   as  m o r e   c a p a c i t a t i v e  

t h a n   t h e   c o m p o n e n t   p a r a l l e l   to   the   w i r e s ,   w h i c h   l a t t e r  

w i l l   i n   t u r n   s e e   t h e   l a y e r   as  more  i n d u c t i v e .   I t   w i l l  

be  a p p r e c i a t e d   a l s o   t h a t   t h e r e   w i l l   be  r e f l e c t i o n s   f r o m  

t h e   a n i s o t r o p i c   l a y e r   back   t o w a r d s   t h e   a r r a y   of  d i p o l e s  

and   r e t u r n   r e f l e c t i o n s   from  the   d i p o l e s .  

I t   h a s   b e e n   d i s c o v e r e d   t h a t   c a r e f u l   s e l e c t i o n   o f  

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

and   t h i c k n e s s   o f   t h e   r a d o m e ,   t o g e t h e r   w i t h   c a r e f u l  

s p a c i n g   o f   t h e   r a d o m e   and  a n i s o t r o p i c   l a y e r   f rom  t h e  

d i p o l e   a r r a y   can   r e s u l t   in  p r o d u c i n g   e f f e c t i v e   c i r c u l a r  

p o l a r i s a t i o n   o f   r a d i a t i o n   e m i t t e d   by  t h e   a r r a y   w i t h  

r e a s o n a b l e   or   g o o d   m a t c h i n g   of  the   a n t e n n a .  

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

a n t e n n a   i s   l a r g e l y ,   t h o u g h   n o t   e n t i r e l y ,   an  e m p i r i c a l  

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

f o r   d i f f e r e n t   a p p l i c a t i o n s   a n d , i n   p a r t i c u l a r ,  d i f f e r e n t  

f r e q u e n c i e s .  



I n  o n e   e x a m p l e ,   an  a n t e n n a   as  shown  in   F i g u r e   1 

was  made  to   o p e r a t e   a t   a  wave   l e n g t h   of  a b o u t   7  cm 

w i t h   a  s p a c i n g   b e t w e e n   t h e   h e l i c a l   w i r e s   13  of   a b o u t  

1 .5   cm  and  a  r a d i u s   f r o m   t h e   a n i s o t r o p i c   l a y e r   to   t h e  

a x i s   of   t he   d i p o l e   a r r a y   of   a b o u t   4 .5  c m .  

R e f e r r i n g   now  to  F i g u r e   2,  an  a l t e r n a t i v e  

a r r a n g e m e n t   i s   shown  w h i c h   i s   e s s e n t i a l l y   s i m i l a r   t o  

t h a t   o f   F i g u r e   1  e x c e p t   t h a t   t h e   p r i m a r y   r a d i a t i n g  

e l e m e n t s   a r e   s l o t s   14  i n   a  wave   g u i d e   15.  A g a i n   t h e  

s l o t t e d   wave  g u i d e   i s   e n c l o s e d   in   a  s u b s t a n t i a l l y  

c y l i n d r i c a l   radome  c a r r y i n g   h e l i c a l   w i r e s   or  c o n d u c t i n g  

p a t h s   to   form  a  s i n g l e   a n i s o t r o p i c   l a y e r .   In  o t h e r  

r e s p e c t s ,   t he   a r r a n g e m e n t   o f   F i g u r e   2  may  be  s u b s t a n t i a l l y  

s i m i l a r   to  t h a t   of  F i g u r e   1 .  



1.  An  a n t e n n a   f o r   c i r c u l a r l y   p o l a r i s e d   r a d i a t i o n  

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

h a v i n g   a  common  l i n e a r   p o l a r i s a t i o n ,   and  means   s u p p o r t i n g  

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

p a r a l l e l   t o   t he   wave  f r o n t s   o f   r a d i a t i o n   e m i t t e d   by  t h e  

a r r a y ,   t h e   o r t h o g o n a l   a x e s   of   t h e   a n i s o t r o p i c   l a y e r   b e i n g  

a t   a c u t e   a n g l e s   t o   t he   l i n e a r   p o l a r i s a t i o n   of   the   p r i m a r y  

r a d i a t i n g   e l e m e n t s ,   t he   g e o m e t r y   and  s t r u c t u r e   of  t h e  

a n i s o t r o p i c   s h e e t   and  the   r a d i a l   s p a c i n g   of   t he   s h e e t  

f r o m   t h e   a r r a y   b e i n g   s e l e c t e d   s u c h   t h a t   r e p e a t e d  

r e f l e c t i o n s   b e t w e e n   t he   s h e e t   and   t h e   p r i m a r y   r a d i a t i n g  

e l e m e n t s   p r o d u c e   a  r a d i a t e d   wave  f r o m   t h e   a n t e n n a ,   w h i c h  

i s   c i r c u l a r l y   p o l a r i s e d .  

2.  An  a n t e n n a   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   s u p p o r t i n g   m e a n s   c o m p r i s e s   a  r a d o m e   o f  

d i e l e c t r i c   m a t e r i a l   c a r r y i n g   t h e   a n i s o t r o p i c   l a y e r .  

3.  An  a n t e n n a   as  c l a i m e d   in   e i t h e r   o f  

C l a i m s   1  o r   2,  w h e r e i n   t he   a n i s o t r o p i c   l a y e r   c o m p r i s e s  

p a r a l l e l   s p a c e d   c o n d u c t o r s   e x t e n d i n g   in   one  of   t h e  

o r t h o g o n a l   a x e s   of   the   l a y e r .  

4.  An  a n t e n n a   as  c l a i m e d   in   C l a i m   3 ,  



w h e r e i n   s a i d   s p a c e d   c o n d u c t o r s   a r e   a t   45°   to   t h e   common 

l i n e a r   p o l a r i s a t i o n   of  t he   r a d i a t i n g   e l e m e n t s .  

5..  An  a n t e n n a   as  c l a i m e d   in   a n y  

p r e c e d i n g  c l a i m   w h e r e i n   s a i d   l i n e a r   a r r a y   p r o v i d e s  

o m n i d i r e c t i o n a l   r a d i a t i o n   in   p l a n e s   p e r p e n d i c u l a r   t o   t h e  

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

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