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@  An  antenna,  particularly  for  the  reception  of  satellite  communications. 

A  groundstation  antenna  comprises  a  body  1  of  a 
foamed  plastics  material  having  on  a  rear  parabolic  surface  a 
metallised  coating  (3)  providing  a  main  reflecting  surface.  A 
front  surface  of  the  body  (1)  has  on  a  hyperbolic  surface  a 
metallised  coating  (2)  providing  a  sub-reflector.  A  feed  horn 
is  received  within  a  rear  recess  (4)  in  the  body  1.  The  main  
reflector  and  the  sub reflector  are  thus  accurately  located 
with  respect  to  one  another  and  protected  from  the  weather. 
In  an  alternative  embodiment  (Figure  7),  two  casing  mem- 
bers  are  joined  at  their  outer  peripheries  to  form  an  antenna 
of  enclosed,  hollow  shell-like  form. 



F i e l d   of  i n v e n t i o n  

T h i s   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 ,   p a r t i c u l a r l y   a  

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

b r o a d c a s t   t e l e v i s i o n ,   b u s i n e s s   s a t e l l i t e   c o m m u n i c a t i o n s   o r  
m a r i n e   s a t e l l i t e   c o m m u n i c a t i o n s .  

New  t e l e v i s i o n   (TV)  s e r v i c e s   b a s e d   upon  the   d i r e c t  

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

p l a n n e d .   These   w i l l   become  a v a i l a b l e   in  s e v e r a l   c o u n t r i e s  

in  the  n e x t   few  y e a r s .   Such  s e r v i c e s   w i l l   be  r e c e i v e d ,   i n  

a  d o m e s t i c   c o n t e x t ,   e i t h e r   by  a  s a t e l l i t e   g r o u n d s t a t i o n  

d e v o t e d   to  a  s i n g l e   home  o r ,   a l t e r n a t i v e l y ,   by  a  c o m m u n i t y  

g r o u n d s t a t i o n   and  t h e n   r e l a y e d   to  a  number   of  homes .   T h e  

p a t e n t   a p p l i c a t i o n   d e s c r i b e s   the   d e s i g n   of  a  m i c r o w a v e  

a n t e n n a   which  is  s u i t a b l e   f o r   i n c o r p o r a t i o n   in  a  d o m e s t i c  

g r o u n d s t a t i o n   s y s t e m .  

B a c k g r o u n d   to  the   i n v e n t i o n  

H i t h e r t o ,   the  s i z e   of  g r o u n d - b a s e d   a n t e n n a e   fo r   t h e  

r e c e p t i o n   of  s a t e l l i t e   t r a n s m i s s i o n s   has  not   been  a  

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

h a s  a l s o   meant   t h a t   p e r f o r m a n c e   has  o f t e n   t a k e n   a  h i g h e r  

p r i o r i t y   t h a n . c o s t .   H o w e v e r ,   d i r e c t   TV  b r o a d c a s t   i m p l i e s  



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

a n d ,   f o r   t h i s   to  be  f e a s i b l e   on  the   a n t i c i p a t e d   s c a l e ,  

a n t e n n a   s i z e   and  c o s t   c o n s i d e r a t i o n s   become  p a r a m o u n t .  

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

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

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

f o r m e r   has   made  them  a t t r a c t i v e   f o r   low  c o s t   a p p l i c a t i o n s .  

R e f l e c t o r   a n t e n n a e   a re   d e s i g n e d   e i t h e r   w i t h   or   w i t h o u t  

s u b r e f l e c t o r s ,   ie  C a s s e g r a i n   or   f r o n t - f e d   r e s p e c t i v e l y .  

The  f e ed   a n d / o r   s u b - r e f l e c t o r ( s )   may  be  e i t h e r   a l o n g   t h e  

p r i n c i p a l   a x i s   of  the   main   r e f l e c t o r   ( s y m m e t r i c a l )   o r  

o f f s e t .  

The  s i m p l e s t   r e f l e c t o r   a n t e n n a   c o n f i g u r a t i o n ,   a  f o c a l  

f r o n t - f e d   a r r a n g e m e n t ,   g e n e r a l l y   r e q u i r e s   a  w a v e g u i d e   o r  

c o a x i a l   c a b l e   to  be  r o u t e d   f rom  the   m i c r o w a v e   f e ed   to  a  

r e c e i v e r .   T h i s   i m p l i e s   a  h i g h   r a d i o   f r e q u e n c y   s i g n a l   l o s s  

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

r e c e p t i o n .   D e s i g n s   have   been   p r o p o s e d   where   the   r e c e i v e r  

is   s u s p e n d e d   a t   the   r e f l e c t o r   f o c u s ;   h o w e v e r  t h e  

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

a p e r t u r e   b l o c k a g e   ( l e a d i n g   to  l o w e r   e f f i c i e n c y ,   h i g h  

s i d e l o b e s   and  d e p o l a r i s a t i o n )   and  m e c h a n i c a l   p r o b l e m s .  

The  C a s s e g r a i n   c o n f i g u r a t i o n   o v e r c o m e s   the   s i g n a l   l o s s  

p r o b l e m   bu t   r e q u i r e s   an  e x t r a   r e f l e c t i n g   s u r f a c e ( s )   ( s u b -  

r e f l e c t o r ( s ) )   and  p o s s e s s e s   a  g r e a t e r   number   of  d e g r e e s   o f  

m e c h a n i c a l   f r e e d o m ,   wh ich   m a k e s  a l i g n m e n t   p r o b l e m a t i c a l .  

Low  c o s t   o f f s e t   s y s t e m s   a r e  g e n e r a l l y   not  p o s s i b l e   on  t h e  

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

I n v e s t i g a t i o n s   i n t o   o t h e r   a n t e n n a   t y p e s ,   such   as  p s e u d o -  

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



b r o a d c a s t   i n d i c a t e   t h a t   t h e y   w i l l   p r o b a b l y   not  ma tch   t h e  

e f f i c i e n c y   of  f r o n t - f e d   and  C a s s e g r a i n   r e f l e c t o r   s y s t e m s .  

I t   is  c l e a r   t h a t   the   s y m m e t r i c a l   C a s s e g r a i n   c o n f i g u r a t i o n  

has   a d v a n t a g e s   in  s a t e l l i t e   d i r e c t   b r o a d c a s t   a p p l i c a t i o n .  

An  aim  in  t h i s   i n v e n t i o n   is  to  e l i m i n a t e   or  r e d u c e   t h e  

f e a t u r e s   of  t h i s   type   of  a n t e n n a e   wh ich   p r e v e n t   i t   f r o m  

b e i n g   a  low  c o s t   o p t i o n .   H i t h e r t o ,   the   s u b - r e f l e c t o r s   i n  

C a s s e g r a i n   s y s t e m s   have  been  s u p p o r t e d   by  s t r u t s ,  

r e q u i r i n g   a d j u s t m e n t   and  f i n a l   p o s i t i o n i n g   of  the  s u b -  

r e f l e c t o r s   and  e x p o s i n g   the  r e f l e c t i n g   s u r f a c e s   to  t h e  

w e a t h e r .  

Summary  of  t h e   i n v e n t i o n  

A c c o r d i n g   to  the   i n v e n t i o n   an  a n t e n n a   c o m p r i s e s   a  m a i n  

r e f l e c t o r   h a v i n g   a  p a r a b o l i c   r e f l e c t i n g   s u r f a c e ,   a  s u b -  

r e f l e c t o r   h a v i n g   a  h y p e r b o l i c   r e f l e c t i n g   s u r f a c e   and  a  
m i c r o w a v e   f eed   s y s t e m   a l i g n e d   a l o n g   the   a x i s   of  the   m a i n  

r e f l e c t o r ,   w h e r e i n   the  two  r e f l e c t i n g   s u r f a c e s   a r e  

a c c u r a t e l y ,   p e r m a n e n t l y   and  n o n - a d j u s t a b l y   l o c a t e d   o n e  

w i t h   r e s p e c t   to  the  o t h e r   and  the   two  r e f l e c t i n g   s u r f a c e s  

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

a n t e n n a .  

In  one  p r e f e r r e d   e m b o d i m e n t   to  be  d e s c r i b e d ,   the   m a i n  

r e f l e c t o r   and  the  s u b - r e f l e c t o r   a r e   f o rmed   by  an  i n t e g r a l  

body   which   is  c o n v e n i e n t l y   of  a  foamed  s y n t h e t i c   p l a s t i c s  

m a t e r i a l .   The  body  may  be  m o u l d e d   or  c a s t   in  the  d e s i r e d  

s h a p e ,   and  have  m e t a l   c o a t i n g s   o v e r   the   p a r a b o l i c   a n d  

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

on  the   foamed  body  by  s p r a y i n g .   A  m o u n t i n g   f l a n g e   i s  

p r e f e r a b l y   a t t a c h e d   to  the  p a r a b o l i c   s u r f a c e   by  a  s u i t a b l e  

a d h e s i v e .  



In  a n o t h e r   p r e f e r r e d   e m b o d i m e n t   to  be  d e s c r i b e d ,   the   s u b -  

r e f l e c t o r   is  i n t e g r a l   w i t h   i t s   r a d o m e   s u p p o r t .   The  l a t t e r  

c o n s i s t s   of  a  c o n i c a l   t ube   of  a  m i c r o w a v e   t r a n s p a r e n t  

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

i t s   ba se   a t   the   p e r i m e t e r   of  the   ma in   r e f l e c t o r   to  t h e  

s u b - r e f l e c t o r .   The  cone  is  t r u n c a t e d   in  the   v i c i n i t y   o f  

t he   main  r e f l e c t o r ' s   p r i m a r y   f o c u s   and  the   t r u n c a t i n g  

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

of   the   h y p e r b o l a   is  c o a t e d   w i t h   c o n d u c t i n g   m a t e r i a l   t o  

fo rm  the   s u b - r e f l e c t o r .   A  s i m p l e   b a y o n e t   or   snap   f a s t e n e r  

a r r a n g e m e n t   may  j o i n   the  main  r e f l e c t o r   to  the   s u b -  

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

The  main   r e f l e c t o r   has  a  d i a m e t e r   of  t y p i c a l l y   0 .5   to   1 . 0  

m e t r e s   f o r   12  GHz  TV  d i r e c t   b r o a d c a s t ,   w h i l e   s u i t a b l e  

d i m e n s i o n s   f o r   the   s u b - r e f l e c t o r   d i a m e t e r   and  the   d i s t a n c e  

f rom  the   f e e d   to  the   s u b - r e f l e c t o r   a r e   g i v e n   in  t e x t s   o n  

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

The  f a s t e n i n g   b e t w e e n   the  main   r e f l e c t o r   and  c o m b i n e d  

r a d o m e / s u b - r e f l e c t o r   s h o u l d   be  as  w a t e r p r o o f   a s  

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

m e t a l l i c   s u r f a c e s   by  e x p o s u r e   to  m o i s t u r e .  

C o n v e n i e n t l y ,   the   s u r f a c e   of  e i t h e r   t he   main   r e f l e c t o r   o r  

t h e   s u b - r e f l e c t o r ,   or  b o t h ,   can   be  m o d i f i e d   to  c o r r e c t  

f o r   any  e r r o r   c a u s e d   by  the   p r e s e n c e   of  the   r a d o m e  

m a t e r i a l .  

Two  e m b o d i m e n t s   of  the   i n v e n t i o n   w i l l   now  to  be  d e s c r i b e d ,  

by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to  the   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  s i d e   v iew  of  the  f i r s t   e m b o d i m e n t   o f  

a n t e n n a ,  

F i g u r e   2  i s   a  f r o n t   v iew  of  the   a n t e n n a   of  F i g u r e   1 



F i g u r e   3  i s   a  r e a r   v i ew  of  the   main  r e f l e c t o r   s t r u c t u r e   o f  

the   s e c o n d   e m b o d i m e n t   of  a n t e n n a ,  

F i g u r e   4  i s   a  s i d e   v i ew  of  the   main  r e f l e c t o r   s t r u c t u r e   o f  

F i g u r e   3 ,  

F i g u r e  5   i s   a  f r o n t   v i ew   of  t he   s u b - r e f l e c t o r   s t r u c t u r e   o f  

the   s e c o n d   e m b o d i m e n t   of  a n t e n n a ,  

F i g u r e   6  i s   a  s i d e   v i ew   of  the   s u b - r e f l e c t o r   s t r u c t u r e   o f  

F i g u r e   5,  a n d  

F i g u r e   7  i s   a  s e c t i o n a l   s i d e   v i ew   of  the   a s s e m b l e d   a n t e n n a  

of  the   s e c o n d   e m b o d i m e n t ,   s h o w i n g   a  f eed   h o r n   i n  

p o s i t i o n .  

The  a n t e n n a   of  F i g u r e s   1  a n d   2  c o m p r i s e s   a  body  1  o f  

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

s u r f a c e   2  ( f o r m i n g   a  main  r e f l e c t o r )   and  a  m e t a l l i s e d  

p a r a b o l i c   s u r f a c e   3.  The  body  1  has   a  c i r c u l a r   o u t e r  

p e r i p h e r y   m a r k i n g   the  t r a n s i t i o n   b e t w e e n   the   r e a r  

p a r a b o l i c   s u r f a c e   3  and  the   f r o n t   f r u s t o - c o n i c a l   s u r f a c e ,  

in  the  c e n t r e   of  wh ich   is  the   h y p e r b o l i c  s u r f a c e   2.  T h e  

m e t a l l i s e d   s u r f a c e s   2  and  3  a r e   fo rmed   by  d e p o s i t i o n   o f  

m e t a l   on  a p p r o p r i a t e   r e g i o n s   of  the   e x t e r n a l   s u r f a c e   o f  

t h e   body  1.  The  body   1  i s   m o u l d e d   w i t h  a   r e c e s s   4  t o  

r e c e i v e   a  f eed   h o r n   c a r r i e d   by  a  m o u n t i n g   f l a n g e   5  w h i c h  

i s   a t t a c h e d   to  the   body   1  by  a  s u i t a b l e   a d h e s i v e .  

The  foamed  body  1  i s   s i m p l e   and  c h e a p   to  mould  or   c a s t   i n  

the   d e s i r e d   s h a p e   and  is   l i g h t   y e t   r o b u s t .   I t   w i l l   b e  

a p p r e c i a t e d   t h a t   the   body  1  may  be  made  of  any  s h a p e   w h i c h  

p r e s e n t s   the   r e q u i r e d   p a r a b o l i c   and  h y p e r b o l i c   s u r f a c e s .  

In  p a r t i c u l a r   the   e x t e r n a l   s u r f a c e  o f   the  body  s u r r o u n d i n g  

the   h y p e r b o l i c   s u r f a c e   2  may  be  s h a p e d   d i f f e r e n t l y   f r o m  

the   f r u s t o - c o n i c a l   c o n f i g u r a t i o n   s h o w n .  

The  m e t a l l i s e d   s u r f a c e s   2  and  3  a r e ,   where   t h e y   r e f l e c t   a n  



i n c o m i n g   s i g n a l   ( e . g .   a l o n g   the   s i n g l e   r ay   p a t h   A ) ,  

c o v e r e d   by  the  foam  m e t e r i a l   and  t h e r e f o r e   p r o t e c t e d   f r o m  

t h e   e n v i r o n m e n t .   A l s o ,   the   s u r f a c e s   2  and  3  a r e  

m a i n t a i n e d   in  t h e i r   r e l a t i v e   p o s i t i o n s   by  v i r t u e   of  b e i n g  

d e p o s i t e d   on  the   common  body   1  of   foamed  m a t e r i a l .  

R e f e r r i n g   to  F i g u r e s   3  and  4,  the   a n t e n n a   of  the   s e c o n d  

e m b o d i m e n t   has  a  main   r e f l e c t o r   10  w h i c h   is   of  m e t a l   a n d  

p l a s t i c s   w i t h   a  p a r a b o l i c   r e f l e c t i n g   s u r f a c e   12  h a v i n g   a t  

i t s   c e n t r e   an  o r i f i c e   13  s u r r o u n d e d   by  an  a n t e n n a   m o u n t i n g  

f l a n g e   14.   The  s u b - r e f l e c t o r   15  ( F i g u r e s   5  and  6)  has   a  

c e n t r a l   h y p e r b o l i c   r e f l e c t i n g   s u r f a c e   17  i n t e g r a l   w i t h   a n d  

s u r r o u n d e d   by  a  r adome   16.   The  r e f l e c t i n g   s u r f a c e s   12  a n d  

17  a r e   s u i t a b l y   f o r m e d   by  c o a t i n g   the   c o n c a v e   s i d e   of  t h e  

m a i n   r e f l e c t o r   10  and  the   c o n v e x   s i d e   of  t he   s u b - r e f l e c t o r  

1 5 .  

F i g u r e   7  shows  the   main   r e f l e c t o r   10  and  the   s u b - r e f l e c t o r  

15  a s s e m b l e d   t o g e t h e r   by  means   of  a  b a y o n e t   a t t a c h m e n t  

a r o u n d   t h e i r   p e r i p h e r i e s ,   p r o j e c t i o n s   on  the   p e r i p h e r y   o f  

t h e   s u b - r e f l e c t o r   e n g a g i n g   w i t h i n   s l o t s   in  the   p e r i p h e r y  

of   t he   main   r e f l e c t o r .   The  ma in   r e f l e c t o r   10  and  the  s u b -  

r e f l e c t o r   15  a r e   in  the   n a t u r e   of  d i s h e d   c a s i n g   members   s o  

t h a t   the   a s s e m b l e d   a n t e n n a   is   a  h o l l o w   s h e l l - l i k e  

s t r u c t u r e   which   e n c l o s e s   the   r e f l e c t i n g   s u r f a c e s   12  a n d  

17.   The  o r i f i c e   13  a c c o m m o d a t e s   a  f e ed   h o r n   19  w h i c h   h a s  

a  f e e d   o u t p u t   f l a n g e   20  and  w h i c h   is  c l a m p e d   in  p o s i t i o n  

by  a  d e t a c h a b l e   s p l i t   f e ed   c l a m p   2 1 .  

In  b o t h   e m b o d i m e n t s   the   s u b - r e f l e c t o r   is  in  e f f e c t   r i g i d l y  

p o s i t i o n e d   and  l o c a t e d   w i t h   r e s p e c t   to  the   ma in   r e f l e c t o r  

w h i c h   is  s h a p e d   to  p r o v i d e   a  c o n v e n i e n t   means   of  a l i g n i n g  

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

so  t h a t   the   r e f l e c t i n g   s u r f a c e s   a r e   w e l l   p r o t e c t e d ,   and  s o  



t h a t   the  a n t e n n a   is   a d a p t a b l e   to  a c c e p t   f u t u r e  

c o m m e r c i a l l y   a v a i l a b l e   m i c r o w a v e   f e e d s .  



1.  An  a n t e n n a   c o m p r i s i n g   a  main  r e f l e c t o r   h a v i n g   a  

p a r a b o l i c   r e f l e c t i n g   s u r f a c e ,   a  s u b - r e f l e c t o r   h a v i n g   a  

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

a l i g n e d   a l o n g   the   a x i s   of  t he   main   r e f l e c t o r ,   w h e r e i n   t h e  

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

n o n - a d j u s t a b l y   l o c a t e d   one  w i t h   r e s p e c t   to  the   o t h e r   a n d  

t h e   two  r e f l e c t i n g   s u r f a c e s   a re   p r o t e c t e d   f rom  t h e  

e n v i r o n m e n t   s u r r o u n d i n g   the   a n t e n n a .  

2.  An  a n t e n n a   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   the  m a i n  

r e f l e c t o r   and  the  s u b - r e f l e c t o r   a r e   c o n s t i t u t e d   by  a  

s i n g l e   body  of  m a t e r i a l   c o a t e d   to  p r o v i d e   the   r e f l e c t i n g  

s u r f a c e s .  

3.  An  a n t e n n a   a c c o r d i n g   to  c l a i m   2,  w h e r e i n   the  s i n g l e  

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

m a t e r i a l .  

4.  An  a n t e n n a   a c c o r d i n g   to  c l a i m   2  o r   3,  w h e r e i n   t h e  

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

s p r a y i n g .  

5.  An  a n t e n n a   a c c o r d i n g   to  any  of  c l a i m s   2  to   4,  w h e r e i n  

t h e   body  of  m a t e r i a l   has  a  r e c e s s   w h i c h   r e c e i v e s   a  f e e d  

h o r n   of  the   m i c r o w a v e   f e ed   s y s t e m .  

6.  An  a n t e n n a   a c c o r d i n g   to  c l a i m   5,  w h e r e i n   a  m o u n t i n g  

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

r e c e s s ,   the   m o u n t i n g   f l a n g e   s e r v i n g   to  m o u n t   the  a n t e n n a .  

7.  An  a n t e n n a   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   the  m a i n  

r e f l e c t o r   and  the  s u b - r e f l e c t o r   a r e   p r o v i d e d   by  r e s p e c t i v e  



c a s i n g   members   wh ich   a re   p e r m a n e n t l y   j o i n e d   t o g e t h e r  

a r o u n d   t h e i r   e x t e r n a l   e d g e s   to  form  a  s h e l l - l i k e   s t r u c t u r e  

e n c l o s i n g   the  r e f l e c t i n g   s u r f a c e s .  

8.  An  a n t e n n a   a c c o r d i n g   to  c l a i m   7,  w h e r e i n   the  c a s i n g  

member   p r o v i d i n g   the  main  r e f l e c t o r   has  an  o r i f i c e   in  t h e  

c e n t r e   t h e r e o f ,   the  m i c r o w a v e   feed  s y s t e m   b e i n g   l o c a t e d   i n  

the   o r i f i c e .  

9.  An  a n t e n n a   a c c o r d i n g   to  c l a i m   8,  w h e r e i n   a  m o u n t i n g  

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

the   f eed   ho rn   in  a l i g n m e n t   a l o n g   the  a x i s   of  the  m a i n  

r e f l e c t o r .  
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