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\5y  Micro  wave  antenna. 
  Parabolic  antenna  made  from  several  layers  of  vacuum- 
formed  plastic.  A  first  front  vacuumshaped  shell  (1)  consists 
in  its  turn  of  a  rear  supporting  layer  (2),  a  metal  layer  (3)  for 
reflection  of  radiation  and  a  front  protective  layer  (4),  behind 
this  front  shell  an  air  space,  behind  this  an  insulation  (9)  and 
finally  a  rear  enclosing  shell  (5).  The  shells  are  at  the  outer 
edge  interconnected,  sealed  and  provided  with  elastic  fas- 
tening  means  (10). 





T h i s   i n v e n t i o n   r e l a t e s   to  a n t e n n a s   of  t he   k i n d   i n c l u d i n g  

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

A n t e n n a s   of  t h i s   k i n d   a re   f o r   i n s t a n c e   r a d a r   a n t e n n a s ,  

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

i n g   f o r   i n s t a n c e   s a t e l l i t e   t e l e v i s i o n   as  w e l l   as  a n t e n n a s  

f o r   t e l e p h o n e   c o m m u n i c a t i o n .   A n t e n n a s   of  t h i s   k i n d   h a v e  

b e e n   known  f o r   s e v e r a l   y e a r s   and  t h e s e   a n t e n n a s   have   b e e n  

made  in  d i f f e r e n t   w a y s .   Up  to  now  t h e s e   a n t e n n a s   have   h a d  

a  t e n d e n c y   to  be  c o m p a r a t i v e l y   e x p e n s i v e   to  make  or  of  a 

bad  q u a l i t y   due  to  t h e   f a c t   t h a t   t he   r e f l e c t i n g   s u r f a c e  

mus t   be  v e r y   c a r e f u l l y   s h a p e d   in  o r d e r   to  a l l o w   an  o p t i -  

mum  o u t p u t .   A l r e a d y   v e r y   s m a l l   d e v i a t i o n s   f rom  t h e   i d e a l  

s u r f a c e   r e s u l t   in  e s s e n t i a l   power   l o s s e s .   One  f a b r i c a t i o n  

m e t h o d   u sed   f o r   t he   f a b r i c a t i o n   of  a n t e n n a s   of  t h i s   k i n d  

is  t h e   e n c l o s i n g   of  a  m e t a l   ne t   in  a  g l a s s f i b e r   r e i n f o r c e d  

p l a s t i c ,   w h i c h   f o r   i n s t a n c e   has  b e e n   shown  in  t h e   US  p a t e n t  
2  948  8 9 6 .  

Yet  a n o t h e r   m e t h o d   of  f a b r i c a t i o n   is  to  c o a t   t h e   r e f l e c t o -  

ry  s u r f a c e   of  the   a n t e n n a   w i t h   a  m e t a l ,   w h i c h   f o r   i n s t a n c e  

has   b e e n   shown  in  t he   F r e n c h   p a t e n t   2  502  852 ,   w h i c h   l i k e  

t h e   d e v i c e   a c c o r d i n g   to  t h e   US  p a t e n t   m e n t i o n e d   a b o v e   i s  

a  s a n d w i c h - c o n s t r u c t i o n ,   i . e .   a  c o n s t r u c t i o n   w i t h   s e v e r a l  

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

T h e s e   two  c o n s t r u c t i o n s   m e n t i o n e d   a re   h o w e v e r   c o m p a r a t i v e -  

ly  e x p e n s i v e   to  f a b r i c a t e   due  to  t he   g r e a t   n u m b e r   of  f a b -  

r i c a t i o n   s t e p s   as  w e l l   as  t h e   amount   of  u s e d   p a r t s .   Nor  i s  

t h e   d e s i r e d   e x a c t n e s s   f o r   t h e   r e f l e c t o r y   s u r f a c e   o b t a i n e d .  

T h i s   e x a c t n e s s   in  i t s   t u r n   is  v e r y   i m p o r t a n t   in  o r d e r   t o  

e n s u r e   maximum  g a i n   f o r   t h e   a n t e n n a .  

The  o b j e c t   of  t he   i n v e n t i o n   is  t h e r e f o r e   to  d e f i n e   an  em-  

b o d i m e n t   and  a  m e t h o d   f o r   f a b r i c a t i o n   of  p a r a b o l i c   a n t e n -  

n a s ,   w h i c h   is  e s s e n t i a l l y   s i m p l e r   t h a n   known  t e c h n i q u e   a n d  

at   t h e   same  t i m e ,   r e s u l t s   in  an  i m p r o v e d   e x a c t n e s s   in  t h e  

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

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   t h i s   o b j e c t   is  o b t a i n e d  



by  vacuum  f o r m i n g   t h e  a n t e n n a   or  s h a p i n g   t h i s   in  a  h e a t e d  

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

can  be  c o a t e d   w i t h   a  m e t a l   l a y e r .   In  t h i s   way  a  v e r y   e x a c t  

r e f l e c t i n g   s u r f a c e   f o r   t h e   m i c r o   wave  in  q u e s t i o n   is  o b -  

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

can   e i t h e r   be  made  w i t h   a  r e f l e c t i n g   l a y e r ,   " p r e f e r a b l y  

of  m e t a l "   on  i t s   f r o n t   s i d e   or  on  t h e   b a c k   s i d e   of  a  p l a s -  

t i c   l a y e r .  

In  c a s e   t h e   m e t a l   l a y e r   is   a r r a n g e d   on  t he   o u t s i d e   i t   c a n  

n o t   be  l e f t   in  t h i s   c o n d i t i o n ,   bu t   mus t   s u i t a b l y   be  c o a t e d  

or   in  some  o t h e r   way  c o v e r e d   w i t h   a  p r o t e c t i v e   l a y e r ,   n o t  

o n l y   to  p r o t e c t   t h e   m e t a l   l a y e r ,   bu t   a l s o   to  p r e v e n t   t h e  

p a r a b o l i c   a n t e n n a   f rom  f u n c t i o n i n g   as  a  sun  r e f l e c t o r   w h i c h  

m i g h t   b u r n   t h e   r e c e i v i n g   means   in  t h e   f o c u s   p o i n t .  

I t   is   i m p o r t a n t   t h a t   t h e   l a y e r   in   f r o n t   of  t h e   r e f l e c t i n g  

s u r f a c e   is   v e r y   t h i n   or  has  a  t h i c k n e s s   r e l a t e d   to  t h e   w a v e  

l e n g t h   of   t h e   r a d i a t i o n   t h a t   is   to  be  r e f l e c t e d   in  o r d e r   t o  

p r e v e n t   p o w e r   l o s s .  

In  an  e m b o d i m e n t   of  t h e   i n v e n t i o n   t h e   s h a p i n g   does   n o t   o n l y  

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

a l s o   a  t h i r d   l a y e r ,   so  t h a t   t h e   m e t a l   l a y e r   is  e n c l o s e d  

b e t w e e n   two  p l a s t i c   l a y e r s ,   a  t h i n   one  and  a  t h i c k e r   o n e ,  
in   f r o n t   of   and  b e h i n d   t h e   m e t a l  l a y e r   r e s p e c t i v e l y .   T h i s  

s h a p i n g   can   t a k e   p l a c e   in  one  common  c o n c u r r e n t   o p e r a t i o n   o r  

in   s e p a r a t e   o p e r a t i o n s .  

S e v e r a l   d i f f e r e n t   t y p e s   of   m a t e r i a l   can  be  u s e d   f o r   t h e  

f a b r i c a t i o n   of   an  a n t e n n a   in  a c c o r d a n c e   w i t h   t h e   i n v e n -  

t i o n .   For   e x a m p l e   a c r y l i c   can  be  u s e d   and  f o r   i n s t a n c e   a  

m i x t u r e   c o n s i s t i n g   of  25%  i m p a c t   r e s i s t a n t   a c r y l i c   a n d  

75%  of  a  n o t   i m p a c t   r e s i s t a n t   a c r y l i c .  

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

i t   is   p o s s i b l e   to  a r r a n g e   h e a t i n g   of  t he   a n t e n n a   in  a  k n o w n  

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

and  to  a r r a n g e   a  f u r t h e r   s h e l l   behind  the  h e a t i n g  ' d e v i c e   p a r t l y   i n  



o r d e r   to  e n c l o s e   t h e   h e a t   and  p a r t l y   in  o r d e r   t o  p r o t e c t  
t he   h e a t i n g   d e v i c e .   T h e s e   s h e l l s   e n c l o s e   a  c l o s e d   i n t e r -  

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

s e r v e s   to  d i s t r i b u t e   the   h e a t e d   a i r .   In  one  e m b o d i m e n t   o f  

the   i n v e n t i o n   t h e   h e a t i n g   l a y e r ,   t h a t   can  c o n s i s t   of  r e -  

s i s t a n c e   w i r e s ,   h e a t i n g   c l o t h   or  t he   l i k e ,   and  t he   r e a r  

e n c l o s i n g   s h e l l   can  be  s h a p e d   in  t he   same  o p e r a t i o n .   A l -  

t e r n a t i v e l y   t h e   m e t h o d   of  f o a m i n g   can  be  u s e d .   By  a p p r o -  
p r i a t e l y   e n c l o s i n g   t h e   h e a t i n g   d e v i c e   in  t h i s   way  o r  

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

b l e   to  f e e d   t he   h e a t i n g   d e v i c e   d i r e c t l y   w i t h   a  n e t  v o l -  

t a g e   w i t h o u t   an  i n t e r m e d i a t e   t r a n s f o r m e r   and  w i t h o u t   s a f e -  

ty  r i s k s .  

The  s h a p i n g   of  t h e   a n t e n n a   p r e f e r a b l y   can  be  made  a g a i n s t  

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

w i t h   t he   mould   is  t h e   f r o n t   s i d e   of  t h e   a n t e n n a .   In  t h i s  

way  one  a l s o   o b t a i n s   t h e   a d v a n t a g e   t h a t   t h e   same  t o o l   c a n  

be  u s e d   i n d e p e n d e n t l y   of  how  many  l a y e r s   or  how  t h i c k   t h e  

a n t e n n a   is   to  be  made .   In  c a s e   t he   h e a t i n g   d e v i c e   is  a l s o  

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

of   r a d i a l   s p o k e s   h o l d i n g   t he   r e s i s t a n c e   w i r e s ,   to  o b t a i n  

r a d i a l l y   e x t e n d i n g   p r o j e c t i o n s   in  t h e   r e a r   s h e l l  o r   l a y e r ,  
w h i c h   f u r t h e r   i n c r e a s e s   t he   s t i f f n e s s   of  t he   a n t e n n a .   O f  

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

w a y s ,   f o r   i n s t a n c e   by  t he   s h a p i n g   of  a  r e a r   s h e l l   in  a  

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

p r o v i d e d   f o r   t he   h e a t i n g   d e v i c e   b e t w e e n   t he   f r o n t   and  r e a r  

s h e l l   of  t h e   a n t e n n a .  

I t   is  of  c o u r s e   a l s o   p o s s i b l e ,   in  o r d e r   to  p l a c e   a  h e a t i n g  

d e v i c e   b e t w e e n   t h e   f r o n t   and  r e a r   s h e l l ,   to  i n c l u d e   d i s t -  

ance   e l e m e n t s   of  a  s u i t a b l e   m a t e r i a l ,   e . g .   p o l y u r e t h a n e .  

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

p o s s i b l e   to  c a r r y   ou t   t h e   s h a p i n g   in  two  s t e p s ,   so  t h a t  

the   f r o n t   l a y e r   or  s h e l l   is  f i r s t   s h a p e d   a c c o r d i n g   to  t h e  

m o u l d ,   t h e n   t he   r e a r   s h e l l   or  l a y e r ( s )   is  h e a t e d   and  s h a p e d  



by  s u c t i o n   or  p r e s s u r e   o v e r   t he   f i r s t   f r o n t   s h e l l .  

The  i n v e n t i o n   is  b e l o w   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  t h e   d r a w i n g s .   Fig   1  shows  a  s e c t i o n  

t h r o u g h   a  p a r t   of  an  a n t e n n a   in  a c c o r d a n c e   w i t h   t h e   i n -  

v e n t i o n   w h i l e   f i g s   2  and  3  show  t h e   s u s p e n d i n g   of  t h e  

a n t e n n a .  

The  a n t e n n a   shown  in  f i g   1  i n c l u d e s   a  f r o n t   s h e l l ,   w h i c h  

has  b e e n   g i v e n   t h e   r e f e r e n c e   n u m e r a l   1.  T h i s   s h e l l ,   in  i t s  

t u r n   has  a  r e a r   s u p p o r t i n g   p l a s t i c   l a y e r   2,  a  m e t a l l i c   l aye r   3 

a p p l i e d   on  t h e   f r o n t   s i d e   of  t h i s ,   and  a b o u t   12  pm  ( M i c r o -  

m e t e r )   t h i c k   and  a  D r o t e c t i n q   l a y e r   in  f r o n t   of  t h e  m e t a l   l a y e r ,  

t h e   p r o t e c t i v e   l a y e r   b e i n g   1 3 0 - 1 5 0   µm  and  g i v e n   t h e   r e -  

f e r e n c e   n u m b e r   4.  I n s t e a d   of  b e i n g   b u i l t   up  in  t h i s   w a y  
t he   f r o n t   l a y e r   can  be  r e l a t i v e l y   t h i n ,   p r e f e r a b l y   1,5  mm 

at   t h e   m o s t ,   and  c o a t e d   w i t h   m e t a l ,   w h i c h   on  t he   r e a r   s i d e  

w i l l   be  p r o t e c t e d   in  t h i s   way  in  t h e   i n t e r i o r   of   t h e  a n t e n -  

na.   The  a n t e n n a   f u r t h e r   i n c l u d e s   a  r e a r   s h e l l   h a v i n g   t h e  

r e f e r e n c e   n u m e r a l   5.  The  f r o n t   s h e l l   1  and  t h e   r e a r   s h e l l  

5  a re   t h e n   at  t h e   c i r c u m f e r e n c e   t h e r e o f   a r r a n g e d   c l o s e   t o  

e a c h   o t h e r   and  s e a l e d   w i t h   a  s e a l   6  (or   by  g l u e i n g ) ,   t h a t  

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

can  e i t h e r   be  an  u n b r o k e n   s u r f a c e   or   p r o v i d e d   w i t h   a  h o l e  

in  t h e   m i d d l e   as  is  s hown .   The  h o l e   in  t he   m i d d l e   can  b e  

c l o s e d   in   t h e   same  way  as  a t   t h e   o u t e r   edge  or   in   t h e   w a y  
shown  w i t h   a  r i n g   15  b e t w e e n   t h e   a n t e n n a   s h e l l s   and  a  r u b -  

b e r   mo ld   22  g r i p p i n g   t h i s   d i s t a n c e   r i n g   15  as  w e l l   as  t h e  

two  a n t e n n a   s h e l l s .  

As  can  be  s e e n   t he   s h e l l s   1  and  5  a re   so  s h a p e d   t h a t   t h e y  

d e f i n e  b e t w e e n   t h e m s e l v e s   a  s p a c e ,   in  w h i c h   a  r e s i s t a n c e  

w i r e   7  is  p l a c e d .   T h i s   is  in  t h e   l e f t   p a r t   of   t h e   f i g u r e  

shown  as  s e c u r e d   in  a  h o l d e r   8  e x t e n d i n g   l i k e   s p o k e s   a n d  

p r o v i d e d   w i t h   o b l i q u e   c u t s ,   so  t h a t   t h e   r e s i s t a n c e   w i r e  

c a n n o t   l o s e   i t s   g r i p .   The  p a r t s   8  a r r a n g e d   l i k e   s p o k e s  

a re   f a s t e n e d   to  t h e   r e a r   a n t e n n a   s h e l l ,   e . g .   by  r i v e t s  

23  of  p l a s t i c .   In  t he   r i g h t   p a r t   of  f i g   1  t h e   r e s i s t a n c e  



w i r e   7  is  p l a c e d   on  or  in  an  i n s u l a t i n g   d i s c   9,  w h i c h  

f u r t h e r   i m p r o v e s   t he   h e a t i n g   of  t he   f r o n t   s i d e   of  the   a n -  

t e n n a ,   s i n c e   the   h e a t   from  the   r e s i s t a n c e   w i r e   7  is  p r e -  
v e n t e d   by  the   i n s u l a t i o n   f rom  b e i n g   l ed   b a c k w a r d s .   S i n c e  

in  t he   r i g h t   as  w e l l   as  in  t he   l e f t   e m b o d i m e n t   an  a i r   s p a -  

ce  is  p r e s e n t   f o r   a i r   c i r c u l a t i o n   b e h i n d   the   f r o n t   s h e l l  

of  t he   a n t e n n a   an  even   h e a t i n g   of  t he   a n t e n n a   f r o n t   s h e l l  

is  e n s u r e d .  

The  a n t e n n a   is  at   i t s   o u t e r   edge   e l a s t i c a l l y   s u s p e n d e d   i n  

a  c i r c u l a r   f r a m e .   T h i s   e l a s t i c   f a s t e n i n g   is  a c h i e v e d   b y  

t he   a i d   of  r u b b e r   e l e m e n t s   10,  at   w h i c h   b o l t s   a re   f a s t e n e d  

t h a t   in  t u r n   a re   f a s t e n e d   at  t h e   a n t e n n a   and  the   s u p p o r t -  

i ng   c o n s t r u c t i o n ,   r e s p e c t i v e l y ,   w h i c h   in  f i g   1  in  p a r t i -  

c u l a r   c o n s t i t u t e s   a  f r a m e   11.  At  t h e   f a s t e n i n g   p o i n t   o f  

t h e   e l a s t i c   e l e m e n t   10  at  t he   a n t e n n a   s p e c i a l   w a s h e r s   a r e  

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

a c h i e v e   a  good  s e a l   and  p a r t l y   to  a l l o w   as  much  f r e e d o m  

of  m o v e m e n t   as  p o s s i b l e   b e t w e e n   t h e   a n t e n n a   and  t he   s u p -  

p o r t i n g   f r a m e .   S i n c e   s e v e r a l   e l a s t i c   f a s t e n i n g   e l e m e n t s  

10  a re   a r r a n g e d   a r o u n d   the   a n t e n n a ,   t h e   a n t e n n a   a l w a y s  

r e t a i n s   t he   same  amoun t   of  d i r e c t i o n a l   s t a b i l i t y   as  t h e  

s u p p o r t i n g   f r a m e ,   so  t h a t   in  s p i t e   of   t h e   e l a s t i c   a r r a n g e -  

ment   of  t he   a n t e n n a ,   p e r m i t t i n g   m o v e m e n t   due  to  t e m p e r a -  

t u r e   d i f f e r e n c e s ,   t he   a n t e n n a   a l w a y s   m a i n t a i n s   i t s   d i r e c -  

t i o n ,   w h i c h   is  v e r y   i m p o r t a n t   in  o r d e r   to  a c h i e v e   a  g o o d  

r e c e p t i o n .  

Fig   2  shows  t h e   s u p p o r t i n g   f r a m e   of  t h e   a n t e n n a   shown  i n  

f i g   1  w h i c h   is  shown  h e r e   o n l y   s c h e m a t i c a l l y   and  g i v e n  

t he   r e f e r e n c e   n u m e r a l   12.  The  c i r c u l a r   f r a m e   11  is  c o n -  

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

t h a t   is  j o u r n a l l e d   in  an  u p p e r   j o u r n a l l i n g   p o i n t   13  a n d  

can  be  a d j u s t e d   w i t h   a  s c r e w   14  to  i t s   e l e v a t i o n .   T h e  

j o u r n a l   13,  as  can  be  s e e n   in  p a r t i c u l a r   from  f i g   3 ,  

c o n s i s t s   of  two  e a r s   17  and  18,  a  s t r u t   16  a r r a n g e d   b e -  

t w e e n   t h e s e   e a r s   and  j o u r n a l   no t   shown  t h e r e b e t w e e n .   S i n c e  



t he   e a r s   17  and  18  a re   r e l a t i v e l y   f a r   a p a r t   a  good  s t a -  

b i l i t y   is   o b t a i n e d   even   i f   a  p l a y   s h o u l d   o c c u r   in  t h e  

j o u r n a l   13.  The  s t r u t   16  is  in  i t s   t u r n   f a s t e n e d   to  a 

v e r t i c a l   s t r u t   19,  w h i c h   in  t u r n   c o n s t i t u t e s   a  j o u r n a l  

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

t h a t   has   b e e n   g i v e n   t he   r e f e r e n c e   n u m e r a l   20  and  w h i c h  

is  i n t e n d e d   to  be  f a s t e n e d   to   a  w a l l   or  m a s t .  

At  one  of   t h e   e a r s   18  is   f u r t h e r   f a s t e n e d   a  l a t e n t   s t r u t  

21  e x t e n d i n g   to  a  f r a m e   p a r t   20,   w i t h   w h i c h   a  f i n e   a d j u s t -  

ment   or  c h a n g e   of  t he   d i r e c t i o n   of  t h e   a n t e n n a   in  t h e  

h o r i z o n t a l   p l a n e   can  be  a c h i e v e d .   By  m o u n t i n g   t h e   s t r u t  

19  in  a  way  known  p e r   se  in  p a r a l l e l   w i t h   t he   a x i s   o f  

t h e   e a r t h   i t   is  p o s s i b l e   to  u se   t h e   a n t e n n a   f o r   r e c e i v i n g  

or  e m i t t i n g   s i g n a l s   f rom  s e v e r a l   d i f f e r e n t   s a t e l l i t e s .  

The  a n t e n n a   is  c h a n g e d   f rom  one  s a t e l l i t e   to  a n o t h e r   o n l y  

by  a  s m a l l   c h a n g e   of  t h e   a d j u s t m e n t   means  21.  The  a d j u s t -  

ment   m e a n s   21  can  e v e n   be  r e p l a c e d   by  a  d e v i c e   d r i v e n   b y  

an  e l e c t r i c a l   m o t o r .  

F i n a l l y   i t   s h o u l d   be  m e n t i o n e d   t h a t   t he   b e t t e r   p r e c i s i o n  
and  t h e   i m p r o v e d   d e s i g n   of  t h e   a n t e n n a   in  a c c o r d a n c e   w i t h  

t he   i n v e n t i o n   r e s u l t s   in  a  f a r   s t r o n g e r   s i g n a l   t h a n   w h a t  

is  t h e   c a s e   w i t h   t h e   known  a n t e n n a s ,   w h i c h   in  t u r n   m e a n s  
t h a t   t h e   a n t e n n a   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   can  b e  

made  w i t h   a p p r o x i m a t e l y   30%  s m a l l e r   d i a m e t e r   t h a n   what   e l s e  

s h o u l d   h a v e   b e e n   p o s s i b l e .  

W i t h i n   t h e   s c o p e   of  t he   i n v e n t i o n   i t   is  a l s o   p o s s i b l e   t o  

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

e . g .   by  m e t a l   s p r a y .  



1.  M e t h o d   of  f a b r i c a t i n g   howl  s h a p e d   a n t e n n a s   i n t e n d e d   f o r  

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

l e n g t h ,   c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   t h e   a n t e n n a  
is  f a b r i c a t e d   by  vacuum  f o r m i n g   or  h e a t   f o r m i n g   of  a  s u i t -  
a b l e   t h e r m o p l a s t i c   m a t e r i a l   to  t he   d e s i r e d   s h a p e .  
2.  M e t h o d   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a  c  t   e  r  i  -  
z  e  d   i  n  t h a t   t he   m a t e r i a l   i n c l u d e s   a  s u n p o r t i n g   s h e d  
of  a  t h e r m o p l a s t i c   m a t e r i a l   c o a t e d   by  a  r e f l e c t i n g  

e l e c t r i c a l l y   c o n d u c t i v e   l a y e r .  

3.  M e t h o d   a c c o r d i n g   to  c l a i m   2,  c  h  a  r  a  c  t   e  r  i  -  

z  e  d   i  n  t h a t   the   r e f l e c t i v e   l a y e r   is  e n c l o s e d   b e t w e e n  

two  p l a s t i c   l a y e r s ,   w h i c h   a r e   a l l   s h a p e d   in  one  o p e -  
r a t i o n .  

4.  M e t h o d   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a  c  t   e  r  i  -  

z  e  d   i  n  t h a t   t he   r e f l e c t i v e   l a y e r   is  e n c l o s e d   b e t w e e n  

two  s e p a r a t e l y   s h a p e d   p l a s t i c   l a y e r s .  

5.  M e t h o d   a c c o r d i n g   to  c l a i m   3  or  4,  c  h  a  r  a  c  t   e  r  -  

i  z  e  d   i  n  t h a t   t he   r e f l e c t i v e   l a y e r   is  a p p l i e d   on  the  back  

of  t h e   f r o n t   l a y e r   by  u s i n g   m e t a l   f o i l   or  f l a m e   t e c h n i o u e .  
6.  M e t h o d   a c c o r d i n g   to  c l a i m   1  or  2,  c  h  a  r  a  c  t   e  r  i  -  

z  e  d   i  n  t h a t   a f t e r   t he   s h a p i n g   of  l a y e r s   to  a  s h e l l   a t  

t he   b a c k   of  t h i s   e l e c t r i c   h e a t i n g   means  a r e   a r r a n g e d ,   w h i c h  
a re   t h e n   e n c l o s e d   by  a  r e a r   s h e l l   w i t h   a  s p a c e   t h e r e b e t w e e n  

so  g r e a t   t h a t   a i r   c i r c u l a t i o n   in  t he   c l o s e d   s p a c e   can   e n s u r e  
an  even   h e a t i n g .  

7.  M e t h o d   a c c o r d i n g   to  any  of  c l a i m s   1 - 6 ,   c  h  a  r  a  c  -  

t  e  r  i  z  e  d   i  n  t h a t   d i s t a n c e   e l e m e n t s   a r e   p l a c e d   b e -  

t w e e n   two  l a y e r s .  

8.  M e t h o d   a c c o r d i n g   to  any  of  t he   p r e c e d i n g   c l a i m s ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   t he   o u t e r   edge   of  t h e  

a n t e n n a   is  s e a l e d   a f t e r   f a b r i c a t i o n .  

9.  M e t h o d   a c c o r d i n g   to  c l a i m   8,  c  h  a  r  a  c  t   e  r  i  z  e  d  

i  n  t h a t   t he   s e a l i n g   is  o b t a i n e d   by  the   a i d   of  a  r u b b e r   o r  

p l a s t i c   m o u l d .  



10.  Me thod   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a  c  t   e  r  i  -  

z  e  d   i  n  t h a t   a f t e r   t he   f a b r i c a t i o n   of  t he   a n t e n n a   a 

m e t a l   l a y e r   is  a p p l i e d   on  the   f r o n t   s i d e   w i t h   a  p r o t e c -  

t i v e   l a y e r   a p p l i e d   t h e r e o n .  

11.  A n t e n n a   f a b r i c a t e d   in  a c c o r d a n c e   w i t h   a n y  
of   t he   p r e c e d i n g   c l a i m s   1 - 1 0 ,   c  h  a   r  a  c  t   e  r  i  z  e  d  

i  n  t h a t   i t   i n c l u d e s   a  bowl  s h a p e d   a n t e n n a   e l e m e n t ,   t h a t  

at   i t s   c i r c u m f e r e n c e   is   f a s t e n e d   in  a  f r a m e   by  means   o f  

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

t h e   c i r c u m f e r e n c e .  

12.  M e t h o d   a c c o r d i n g   to  any  of  t h e   c l a i m   1 - 1 0 ,   c  h  a  r  a  c -  
t  e  r  i  z  e  d   i  n  t h a t   the   a n t e n n a   i s   g i v e n   a  p a r a b o l i c  
s h a p e .  
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