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©  Dish  aerial. 

©  A  dish  aerial,  for  example  for  receiving  satellite  broad- 
cast  signals,  includes  a  primary  dish  (10)  and  a  ring  of 
forwardly  extending  legs  (11)  and  a  cylindrical  housing  (17) 
which  are  integrally  moulded  from  a  thermoplastics  structu- 
ral  foam  material.  A  member  (30)  defining  a  secondary 
reflecting  surface  and  also  moulded  from  such  material  or 
formed  from  metal  is  located  with  the  forward  ends  of  the 
struts  (11)  to  be  in  the  correct  relationship  to  the  surface  of 
the  dish  (10)  to  produce  a  focus  for  incoming  parallel 
radiation  at  (15)  on  the  principal  axis  of  the  aerial.  That  point 
(15)  is  within  a  space  (16)  within  the  tube  (17)  and  sealed 
from  the  weather. 
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Thi s   i n v e n t i o n   r e l a t e s   to  d i s h   a e r i a l s ,   f o r  

e x a m p l e ,   f o r   t he   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  

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

it  may  a l s o   be  u s e f u l   f o r   t r a n s m i t t i n g   s i g n a l s .  

One  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  t o  

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

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

-  or  a  s u b s t a n t i a l   p a r t   of  i t  -   to  be  m o u l d e d   f r o m  

a  s t r u c t u r a l   p l a s t i c s   m a t e r i a l ,   and  w i t h o u t   t h e r e  

b e i n g   the  need   f o r   f i n e   a d j u s t m e n t   of  the   r e f l e c t i n g  

c o m p o n e n t s   of  t he   a e r i a l   in  r e l a t i o n   to  each  o t h e r .  

A n o t h e r   o b j e c t   of  t he   i n v e n t i o n   is  to  p r o v i d e  

an  a e r i a l   d e s i g n   e n a b l i n g   the   s i g n a l   r e c e i v i n g  

e l e c t r o n i c   c o m p o n e n t s   to  be  p o s i t i o n e d   in  a  r e g i o n  

which  can  be  p r o t e c t e d   from  the   w e a t h e r .  

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

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

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

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

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

d i s p o s e d   a r o u n d   the   p r i n c i p a l   a x i s   of  the   d i s h  

fo r   a c c o m m o d a t i n g   e l e c t r o n i c   e q u i p m e n t   to  r e c e i v e  

s i g n a l s   r e f l e c t e d   from  the   s e c o n d a r y   r e f l e c t i n g  

s u r f a c e .   As  much  as  p o s s i b l e   of  the   a e r i a l   i s  

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

the  d i s h   and  p r o b a b l y   a l s o   at  l e a s t   the   h o u s i n g  

a n d / o r   the  means   f o r   h o l d i n g   the   s e c o n d a r y   r e f l e c t i n g  

c o m p o n e n t   L o c a t e d .  

The  s e c o n d a r y   c o m p o n e n t   may  be  m o u l d e d   f r o m  

p l a s t i c s   m a t e r i a l ,   but   t h e r e   are   a p p l i c a t i o n s   i n  

which  it  is  d e s i r a b l e   to  have  a l t e r n a t i v e   s e c o n d a r y  

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



t h e n   i t   may  be  e a s i e s t   to  form  them  from  s h e e t  

m e t a L .  

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

s u r f a c e   may  be  h e l d   L o c a t e d   in  r e l a t i o n   to  t h e  

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

or  L e g s ,   and  t h e y   a re   L ikeLy   to  be  m o u l d e d   i n t e g r a l l y  

w i t h   t he   d i s h  -   and  wit-h  the   s e c o n d a r y   c o m p o n e n t   i f  

i t   is  not   an  i n t e r c h a n g e a b l e   c o m p o n e n t .  

The  h o u s i n g   d i s p o s e d   a r o u n d   the   p r i n c i p a l  

a x i s   of  t he   d i s c   e n a b l e s   t he   f i r s t   s t a g e   of  t h e  

r e c e i v i n g   c h a i n   to  be  at  or  n e a r   the   f o c u s   f o r  

r e c e i v e d   r a d i a t i o n ,   w h i l e   ye t   b e i n g   p r o t e c t e d   i n  

the   h o u s i n g   f rom  the   w e a t h e r .  

T h e  h o u s i n g   is  c o n v e n i e n t L y   d e f i n e d   by  a 

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

t he   m o u l d e d   d i s h   and  the   s p a c e   w i t h i n   i t   can  b e  

c l o s e d   o f f  a t   one  end  by  a  m o u n t i n g   p l a t e   for   t h e  

e l e c t r o n i c   e q u i p m e n t ,   and  at  t he   o t h e r   end  by  a 

t h i n   s h e e t   of  s i g n a l - t r a n s p a r e n t   i n s u l a t i n g   m a t e r i a l .  

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

at  L e a s t   p a r t l y   b e h i n d   t he   d i s h .  

The  i n v e n t i o n   may  be  c o n s i d e r e d   to  r e s i d e  

in  any  of  t he   f e a t u r e s   L i s t e d   a b o v e ,   t o g e t h e r   w i t h  

a n y  o n e   or  more  of  any  of  t he   f e a t u r e s   se t   o u t  

in  t he   a c c o m p a n y i n g   c l a i m s ,   in  any  c o m b i n a t i o n .  

The  i n v e n t i o n   may  be  c a r r i e d   i n t o   p r a c t i c e  

in  v a r i o u s   w a y s ,   and  one  e m b o d i m e n t   w i l l   now  b e  

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   t o  

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 : -  

FIGURE  1  is  a  s e c t i o n a l   e l e v a t i o n   of  a  d i s h  



a e r i a l   t a k e n   on  the   Line  A-A  in  FIGURE  2 ;  

FIGURE  2  is  a  p a r t i a l   r e a r   view  of  the   a e r i a l  

of  FIGURE  1;  a n d  

FIGURE  3  is  a  s e c t i o n   to  an  i n c r e a s e d   s c a l e  

on  the   Line  B-B  in  FIGURE  1 .  

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

10  m o u l d e d   from  a  t h e r m o p l a s t i c s   s t r u c t u r a l   f o a m  

c o m p r i s i n g   a  Low  d e n s i t y   c e l l u l a r   co re   e n c l o s e d  

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

foams  a re   d e s c r i b e d   in  two  p a p e r s   in  M a t e r i a L s  

in  E n g i n e e r i n g ,   VoLume  3,  at  page  354 ,   and  4 4 3  

by  P .R .   H o r n s b y   and  many  of  the   m a t e r i a l s   d e s c r i b e d  

in  t h o s e   p a p e r s   can  be  u s e d   in  d e p e n d e n c e   u p o n  

the  a p p l i c a t i o n .   In  a  p r e f e r r e d   e m b o d i m e n t   t h e  

p l a s t i c s   m a t e r i a l   is  po lyp ropy lene   wi th   g l a s s   f i b r e  

r e i n f o r c i n g   f i l l e r .  

The  d i s h   e l e m e n t   10  h a s  a   p a r a b o l i c   c r o s s  

s e c t i o n   w i th   a  c e n t r a l   o p e n i n g   L e a d i n g   to  a  s p a c e  

fo r   e l e c t r o n i c   e q u i p m e n t   to  be  d e s c r i b e d   l a t e r .  

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

e l e m e n t   30  p r e s s e d   f rom  s h e e t   m e t a l   w i th   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  t h a t   is  he ld   L o c a t e d   i n  

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

r i n g   of  Legs  11  d i s p o s e d   a r o u n d   the  p e r i p h e r y   o f  

the   s e c o n d a r y   e l e m e n t   30  and  the   o p e n i n g   in  t h e  

p r i m a r y   e l e m e n t   1 0 .  

In  the   p r e f e r r e d   e m b o d i m e n t ,   the   Legs  11 

are   m o u l d e d   i n t e g r a l l y   w i t h   the   p r i m a r y   d i s h   e l e m e n t  

12  and  e n g a g e   in  and  a r e   f i x e d   in  s l o t s   13  in  t h e  

edge  of  the   s e c o n d a r y   e l e m e n t   3 0 ,  

a l t h o u g h   i t   would  be  p o s s i b l e  

t o  m o u l d   the   p r i m a r y   e l e m e n t   and  t h e   Legs  s e p a r a t e l y  
a n d   f i x   them  t o g e t h e r .  



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

r e f l e c t i n g   e l e m e n t s   a re   h e l d   in  f i x e d   r e l a t i v e  

p o s i t i o n a l   r e l a t i o n s h i p   by  the   Legs  so  t h a t   p a r a l l e l  

r a d i a t i o n   i n d i c a t e d   g e n e r a l l y   at  14  in  FIGURE  1 ,  

is  r e f l e c t e d   f i r s t   to  the   s e c o n d a r y   e l e m e n t   3 0 ,  

and  t h e n   to  a  s e c o n d a r y   f o c u s   15  on  t he   a x i s   12 

w i t h i n   a  s p a c e   16  d e f i n e d   at  the   r e a r   of  the   p r i m a r y  

d i s h   e l e m e n t   10  by  an  i n t e g r a l l y   m o u l d e d   r e a r w a r d l y  

e x t e n d i n g   c y l i n d r i c a l   h o u s i n g   1 7 .  

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

s e c o n d a r y   e l e m e n t s   10  and  3 0  ,   i f   the   L a t t e r   i s  

m o u l d e d   i ' n t e g r a L L y ,   a re   m e t a l l i s e d   or  b e a r   m e t a l  

f o i l ,   and  t h i s   may  be  on  t he   f r o n t   s u r f a c e   or  t h e  

r e a r   s u r f a c e   of  t h e   w a l l   d e f i n i n g   the   e l e m e n t .  T h e  

a d v a n t a g e   of  h a v i n g   the   m e t a l l i s e d   L a y e r   on  t h e  

f i r s t   s u r f a c e   e n c o u n t e r e d   by  the   r a d i a t i o n   is  t h a t  

t he   r a d i a t i o n   is  not   r e f r a c t e d   and  does   not   h a v e  

any  Loss  due  to  h a v i n g   to  t r a v e r s e   t h e  t h i c k n e s s  

of  t he   e l e m e n t   t w i c e   at  each   r e f l e c t i n g   s u r f a c e .  

The  a d v a n t a g e   of  h a v i n g   the   m e t a l l i s e d   s u r f a c e  

at  t he   r e a r   is  t h a t   the   m e t a l l i s e d   s u r f a c e   is  n o t  

e x p o s e d   to  t he   a t m o s p h e r e   but   is  p r o t e c t e d   by  t h e  

m a t e r i a l   of  t he   e l e m e n t .   The  p a r t i c u l a r   a p p l i c a t i o n  

w i l l   p r o b a b l y   d e t e r m i n e   wh ich   s y s t e m   is  u s e d .   Of 

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

t he   c o n v e x   f a c e   can  be  p o l i s h e d   to  d e f i n e   the  r e f l e c t i n g  

s u r f a c e .  

I t   wiLL  be  a p p r e c i a t e d   t h a t   some  of  the   i n c o m i n g  

s i g n a l   w i l l   be  Los t   from  the   s e c o n d a r y   e l e m e n t   30  b e c a u s e  

of  t he   p r e s e n c e   of  the   Legs  11,  but   t h i s   Loss  is  L i k e L y  

to  be  q u i t e   s m a l l   and  not  e n o u g h   to  o u t w e i g h   the  g r e a t  

a d v a n t a g e   of  b e i n g   a b l e   to  mount  the   two  e l e m e n t s   in  a 

s y m m e t r i c a l   a r r a n g e m e n t   a b o u t   t he   p r i n c i p a l   a x i s   12 

w i t h o u t   h a v i n g   a  s e p a r a t e  



s u p p o r t i n g   m e c h a n i s m   which  has  to  be  s u b s e q u e n t l y  

a s s e m b l e d   w i t h   the   d i s h .  

The  s p a c e   16  h o u s e s   a  wave  g u i d e   horn  18 

and  an  a m p l i f i e r   and  down  c o n v e r t e r   19,  m o u n t e d  

on  a  p l a t e   21  h e l d   in  p o s i t i o n   by  b o l t s   (no t   s h o w n )  

in  r o d - L i k e   p r o t r u b e r a n c e s   22  s u r r o u n d i n g   the  s l e e v e  

17.  An  e x t e r n a l   c o a x i a l   c a b l e   23  t a k e s   the  s i g n a l  

from  the   c o n v e r t e r   19  to  r e m o t e   s i g n a l   p r o c e s s i n g  

e q u i p m e n t ,   and  may  be  used  to  b r i n g   power   to  t h e  

a m p l i f i e r   and  down  c o n v e r t e r .   The  wave  g u i d e   h o r n  

18  is  m o u n t e d   at  the   f o c u s   15  of  r a d i a t i o n   f r o m  

the   s e c o n d a r y   e l e m e n t   3 0 .  

Once  t h e   c o n v e r t e r   19  and  wave  g u i d e   h o r n  

18  have  been   p o s i t i o n e d   in  t he   s p a c e   16,  the   r e a r  

of  the  s p a c e   is  c l o s e d   of f   by  the   p l a t e   21,   a n d  

the   f r o n t   can  a l s o   be  c l o s e d   o f f   by  a  p l a t e   a t  

24,  or  even  a  s h e e t   of  p l a s t i c s   m a t e r i a l   so  t h a t  

the   s p a c e   16  is  p r o t e c t e d   from  d i r t   and  m o i s t u r e  

from  the   a t m o s p h e r e .  

At  t he   r e a r   the   p r i m a r y   d i s h   e l e m e n t   10  i s  

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

at  25,  and  a l s o   t h r e e   m o u n t i n g   Lugs  26.  Only  t w o  

lugs   are   shown  in  FIGURE  2,  which  is  an  i n c o m p l e t e  

view  a l t h o u g h   i t   is  s y m m e t r i c a l   a b o u t   an  a x i s   p a r a l l e l  

w i th   and  s l i g h t l y   to  the   Lef t   of  t he   l i n e   AA. 

It  w i l l   be  a p p r e c i a t e d   t h a t   d i f f e r e n t   t y p e s  

of  e l e c t r o n i c   e q u i p m e n t   may  be  m o u n t e d   in  t h e  

h o u s i n g   at  t h e   s t a r t   of  the   r e c e i v e r   c h a i n .   The  

p o s i t i o n   in  t he   h o u s i n g   of  the   wave  g u i d e   h o r n  

fo r   r e c e i v i n g   the   r e f l e c t e d   s i g n a l   and  f e e d i n g  

the   c h a i n   w i l l   d e p e n d   on  the   t y p e   of  the   e q u i p m e n t  

used   and  may  r e q u i r e   an  a p p r o p r i a t e   s e c o n d a r y   r e f l e c t i n g  

e l e m e n t   to  p r o d u c e   a  f o c u s   at  the   wave  g u i d e   h o r n ,  



and  to  p r o d u c e   a  cone  of  e n e r g y   c o n f o r m i n g   to  t h e  

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

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

of  t h e   p r i m a r y   d i s h   10  is  a b o u t   one  m e t r e ,   a n d  

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

is  a b o u t   6mm. 



1.  A  d i s h   a e r i a l   i n c l u d i n g   a  d i s h   h a v i n g   a  p r i m a r y  

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

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

r e f l e c t e d   from  the   p r i m a r y   r e f l e c t i n g   s u r f a c e   by  

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

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

e q u i p m e n t   to  r e c e i v e   s i g n a l s   r e f l e c t e d   from  t h e  

s e c o n d a r y   r e f l e c t i n g   s u r f a c e ,   the   d i s h   and  at  L e a s t  

the   h o u s i n g   a n d / o r   means  f o r   h o l d i n g   the   s e c o n d a r y  

c o m p o n e n t   L o c a t e d   in  r e l a t i o n   to  the  d i s h   b e i n g  

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

2.  An  a e r i a l   as  c l a i m e d   in  Claim  1  in  w h i c h  

t he   h o l d i n g   means  c o m p r i s e   a  number   of  c i r c u m f e r , e n t i a L L y  

s p a c e d   s t r u t s .  

3.  An  a e r i a l   as  c l a i m e d   in  e i t h e r   of  the   p r e c e d i n g  
c l a i m s   i n c l u d i n g   means   f o r   c l o s i n g   the   h o u s i n g  

to  p r o t e c t   the   i n t e r i o r   f rom  the   e n v i r o n m e n t .  

4.  An  a e r i a l   as  c l a i m e d   in  Claim  3  in  w h i c h  

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

s u r f a c e   and  the   i n t e r i o r   of  the   h o u s i n g ,   and  i s  

t r a n s p a r e n t   to  r a d i o   s i g n a l s   from  the  s e c o n d a r y  

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

5.  An  a e r i a l   as  c l a i m e d   in  any  of  the   p r e c e d i n g  

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

b e h i n d ,   or  at  l e a s t   p a r t l y   b e h i n d ,   the   d i s h .  



6.  An  a e r i a l   as  c l a i m e d   in  any  of  t he   p r e c e d i n g  

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

m o u l d e d   at  t he   r e a r   of  the   d i s h .  

7.  An  a e r i a l   as  c l a i m e d   in  any  of  t he   p r e c e d i n g  

c l a i m s   in  wh ich   the   s e c o n d a r y   r e f l e c t i n g   s u r f a c e  

is  on  a  c o m p o n e n t   w h i c h   is  r e m o v a b l y   a t t a c h e d   t o  

t he   h o l d i n g   m e a n s .  

8.  An  a e r i a l   as  c l a i m e d   in  any  of  t he   p r e c e d i n g  

c l a i m s   in  wh ich   the   p l a s t i c s   m a t e r i a l   is  in  t h e  

form  of  a  t h e r m o - p l a s t i c s   s t r u c t u r a l   foam  c o m p r i s i n g  

a  Low  d e n s i t y   c e l l u l a r   co re   e n c l o s e d   w i t h i n   a  s o l i d  

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

f i L L e r .  

9.  An  a e r i a l   as  c l a i m e d   in  any  of  t he   p r e c e d i n g  

c l a i m s   in  wh ich   e i t h e r   or  each   r e f l e c t i n g   s u r f a c e  

is  d e f i n e d   by  a  m e t a l l i c   Layer   on  a  m o u l d e d   p l a s t i c s  

s u r f a c e .  

10.  An  a e r i a l   as  c l a i m e d   in  any  of  t h e   p r e c e d i n g  

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

and  d o w n ' c o n v e r t e r   p o s i t i o n e d   w i t h i n   t he   h o u s i n g  

w i t h   a  wave  g u i d e   h o r n   or  t he   e q u i v a l e n t   fo r   f e e d i n g  

i t   p o s i t i o n e d   at  t he   s e c o n d a r y   f o c u s .  
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