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©  Jemcy  conical  receiving  antenna. 

©  An  antenna  having  high  gain  and  narrow  beamwidth 
pver  broadband  VHF  and  UHF  portions  of  the  electromagne- 
tic  spectrum  comprises  a  biconical  radiator/receiver  (2) 
mounted  substantially  at  the  focal  point  of  a  parabolic 
reflector  (3).  Typically,  the  biconigal  radiator/receiver  and  the 
parabolic  reflector  are  mounted  on  a  supporting  rod  (1). 

Director  rods  (4,5)  may  also  be  provided  on  the  supporting 
rod,  the  director  rods  being  mounted  on  the  side  of  the 
biconical  radiator/receiver  opposite  to  the  reflector.  The 
invention  provides  a  low-cost  high-gain  antenna  particularly 
suitable  for  television  reception. 
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reflector  (3).  Typically,  the  biconical  radiator/receiver  and  the 
parabolic  reflector  are  mounted  on  a  supporting  rod  (1). 
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rod,  the  director  rods  being  mounted  on  the  side  of  the 
biconical  radiator/receiver  opposite  to  the  reflector.  The 
invention  provides  a  low-cost  high-gain  antenna  particularly 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  h i g h   g a i n   w i d e  

band  a n t e n n a .   In  p a r t i c u l a r ,   t h e   i n v e n t i o n   is   a i r e c t e a   t o  

an  a n t e n n a   f o r   r e c e i v i n g   t e l e v i s i o n   s i g n a l s   in  t he   V H F ( V e r y  

High  F r e q u e n c y )   and  UHF  ( U l t r a   High  F r e q u e n c y )   f r e q u e n c y  

r a n g e s ,   a l t h o u g h   i t   is  no t   l i m i t e d   t h e r e t o .  

At  t h e   p r e s e n t   t i m e ,   mos t   t e l e v i s i o n   s t a t i o n s  

b r o a d c a s t   in  t he   VHF  f r e q u e n c y   b a n d .   H o w e v e r ,   t h e r e   is  a n  

i n c r e a s i n g   number   of  t e l e v i s i o n   s t a t i o n s   now  b r o a d c a s t i n g   i n  

the   UHF  b a n d .   A c c o r d i n g l y ,   many  of  t he   t e l e v i s i o n   r e c e i v e r s  

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

and  UHF  t r a n s m i s s i o n s .   Many  VHF/UHF  a n t e n n a s ,   s u c h   as  t h e  

" r a b b i t   e a r s "   i n d o o r   a n t e n n a ,   a r e   no t   i d e a l l y   s u i t e d   f o r  

r e c e i v i n g   VHF/UHF  t r a n s m i s s i o n s   owing  to  h i g h   r i s e   b u i l d i n g s  

b l o c k i n g   l i n e   of  s i g h t   and  c a u s i n g   r e f l e c t i o n s   ( g h o s t s )   a n a  

i t   is   a e s i r e a   t h e r e f o r e   to  i n s t a l l   a n t e n n a s   f o r   t h e  

r e c e p t i o n   of  b o t h   VHF  and  UHF  TV  c h a n n e l s   h a v i n g   h i g h   g a i n ,  

n a r r o w   beam  w i a t h   ana  w i a e   oana   r e s p o n s e .  
Most   o u t d o o r   TV  a n t e n n a s   a r e   of  t he   Yagi   or  Y a g i - U d a  

t y p e .   The  Yagi   or  Y a g i - U d a   a n t e n n a s   a re   g e n e r a l l y   f i x e d  

f r e q u e n c y   n a r r o w   band  a n t e n n a s ,   i . e .   t h e y   e x h i b i t   h i g n   g a i n  

o n l y   o v e r   a  s i n g l e   f r e q u e n c y   b a n d .   Th i s   f r e q u e n c y   band  i s  

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

is   to  be  r e c e i v e d .   H o w e v e r ,   due  to  the   a l l o c a t e d   f r e q u e n c y  

s p a c i n g   of  TV  c h a n n e l s ,   p a r t i c u l a r   TV  c h a n n e l s   w i l l   l i e  

o u t s i a e   t h e   r e s o n a n c e   c u r v e   of  a n y  o n e   Yagi   d i m e n s i o n   a n d  

c o n s e q u e n t l y ,   t he   a n t e n n a   e x h i b i t s   low  g a i n   a t   t h e  

f r e q u e n c i e s   of  t h e s e   TV  c h a n n e l s .   Th i s   r e s u l t s   in  p o o r  
r e c e p t i o n   a t   t h e s e   c h a n n e l s .  

In  b u i l t   up  a r e a s   and  in  r u g g e d   t e r r a i n ,   m a n y  
o b j e c t s   a c t   as  s c r e e n s   a n a / o r   " p a s s i v e "   r e p e a t o r s ,   c h a n g i n g  

wave  p a t t e r n s ,   p h a s e   and  g e n e r a l   c h a r a c t e r i s t i c s   of  t h e  

r a d i a t e d   t e l e v i s i o n   s i g n a l s .   S i n c e   the   r e c e i v i n g   a n t e n n a  

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

and  t n e   r e c e i v e r ,   e v e r y   e f f o r t   mus t   oe  made  in  t he   r e c e i v i n g  

a n t e n n a   to  r e s t r i c t   r e c e p t i o n   to  a  n a r r o w   beam  ( l i n e   o f  

s i g h t )   and  to  o b t a i n   t he   maximum  g a i n   of  t he   s i g n a l  

r e q u i r e d ,   r e j e c t i n g   u n w a n t e d   r e f l e c t i o n   i m a g e s .   The  a n t e n n a  

of  t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  v e r y   n a r r o w   beam  in  t h e  



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

r e j e c t i o n   of  r a d i a t i o n   o u t s i d e   the   beam  w i d t h   c a u s e a ,   f o r  

e x a m p l e ,   by  r e - r a d i a t i o n   f rom  i n t e r v e n i n g   o b j e c t s ,   a n a  

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

A n t e n n a s   of  c o n i c a l   s h a p e   a re   known,   a l t h o u g h   t h e s e  

a re   no t   g e n e r a l l y   u s e d   f o r   TV  r e c e p t i o n .   The  c o n i c a l  

a n t e n n a   is   one  of  a  l a r g e   number   of  s p e c i a l   a n t e n n a s   w h i c h  

have  been   d e v e l o p e d   to  o p e r a t e   s a t i s f a c t o r i l y   o v e r   a  w i d e  

f r e q u e n c y   b a n d .   A u s t r a l i a n   P a t e n t   No.  1 1 9 , 1 1 7   d i s c l o s e s   a  

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

the   v e r t i c a l   p l a n e .   A u s t r a l i a n   P a t e n t   No.  1 0 7 , 6 3 9   d i s c l o s e s  

a  b i c o n i c a l   a n t e n n a   w h i c h   a l s o   u t i l i s e s   t h e   w ide   band  e f f e c t  

by  u s i n g   an  " h o u r - g l a s s "   a n t e n n a   in  t he   v e r t i c a l   p l a n e .   T h e  

v e r t i c a l   a n t e n n a s   a c t   as  i s o t r o p i c   s o u r c e s   of  r a d i a t i o n   i n  

the   h o r i z o n t a l   p l a n e .   These   a n t e n n a s   have   n o t   f o u n d  

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

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

The  Y a g i - U d a   a n t e n n a   is  g e n e r a l l y   o r i e n t a t e d  

h o r i z o n t a l l y   and  t h e r e f o r e   is  s u i t e a   to  r e c e p t i o n   o f  

h o r i z o n t a l l y   p o l a r i s e d   t e l e v i s i o n   s i g n a l s .   Any  d i p o l a r  

a r r a y   may  be  m o u n t e d   in  t he   h o r i z o n t a l   p l a n e   or  t h e   v e r t i c a l  

p l a n e   or  e v e n   in  c e r t a i n   d i f f i c u l t   s i t u a t i o n s   may  be  used   i n  

d i v e r s i t y  -   one  on  t h e   v e r t i c a l   p l a n e   s e p a r a t e d   by  5 A  f r o m  

the   o t h e r   on  t he   h o r i z o n t a l   p l a n e .   The  Y a g i - U d a   a n t e n n a  

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

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

t h e r e f r o m   by  p r e d e t e r m i n e d   d i s t a n c e s .   By  u s i n g   u n d r i v e n  

r e f l e c t o r   r o d s ,   g a i n s   of  a b o u t   3  db  can   be  r e a l i s e d   w i t h  

t h e s e   a n t e n n a s .   H o w e v e r ,   t he   i m p e d a n c e   of  t h e s e   a n t e n n a s  

w i l l   be  72  ohms  f o r   a  s i n g l e   r a d i a t o r   and  300  ohms  fo r   a  

f o l d e d   d i p o l e .   A  p a r a s i t i c   e l e m e n t   may  be  b e h i n d   t h e   d r i v e n  

e l e m e n t   in  r e l a t i o n   to  t he   d e s i r e d   d i r e c t i o n   of  max imum 

g a i n ,   in  w h i c n   c a s e   i t   is  c a l l e d   a  r e f l e c t o r ,   or  i t   may  b e  

in  f r o n t   of  t he   d r i v e n   e l e m e n t ,   in  w h i c h   c a s e   i t   is  c a l l e d   a  
d i r e c t o r .   R e f l e c t o r s   and  d i r e c t o r s   may  b o t h   be  u s e d   t o  

o b t a i n   even   more  g a i n .   Th is   is   the   p r i n c i p l e   w h i c h   f o r m s  

the   b a s i s   of  t h e   Yagi   or  Y a g i - U d a   a n t e n n a .   I n c r e a s e d   g a i n  

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

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



d i r e c t o r s .   H o w e v e r ,   i t   has   been   f o u n d   t h a t   any  i n c r e a s e  

b e y o n d   11  e l e m e n t s   d o e s   n o t   a p p r e c i a b l y   a f f e c t   the   g a i n .  

The  maximum  g a i n   f o r   an  11  e l e m e n t   Yagi  a n t e n n a   is  of  t h e  

o r d e r   of  10db  ( t h e o r e t i c a l ) .  

A  m u l t i - e l e m e n t   Yagi   a n t e n n a   b e c o m e s   v e r y   heavy   a n d  

v e r y   c u m b e r s o m e   when  u s e d   in  the   VHF  o a n d .   A n o t h e r   a n t e n n a ,  

t he   c o r n e r   r e f l e c t o r   a n t e n n a   has  been   f o u n d   to  be  a s  

e f f i c i e n t   a s ,   or  more  e f f i c i e n t   t h a n ,   t he   m u l t i - e l e m e n t   Y a g i  

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

d i p o l e   p l a c e d   p a r a l l e l   to  t he   i n t e r s e c t i o n   of  two  c o n d u c t i n g  

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

b e t w e e n   t h e   p l a n e s   and  t h e   p o s i t i o n   of  t h e   d i p o l e   a re   c h o s e n  

c o r r e c t l y .   G a i n s   of  up  to  12db  can  be  a c h i e v e d   bu t   i n  

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

a n t e n n a   is   u s u a l l y   of  t h e   o r d e r   of  9 . 4 d b   to  1 0 . 3 d b .  

One  of  t he   m a i n   d i s a d v a n t a g e s   of  t h e   c o r n e r  

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

r e s o n a n t   f r e q u e n c y ,   and  i t   c a n n o t   be  c l a s s e d   as  a  b r o a d   b a n d  

a n t e n n a .  

In  r a d a r   a p p l i c a t i o n s ,   c o n s i d e r a b l e   use   has   b e e n  

made  of  t h e   m i r r o r   e f f e c t   of  r a d i o   waves   to  c o n c e n t r a t e  

t r a n s m i s s i o n s   in  v e r y   n a r r o w   beams  by  a  means   of  r e f l e c t o r s  

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

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

such   s y s t e m s   a r e   of  t h e   of  o r d e r   of  s e v e r a l   w a v e l e n g t h s   a n d  

at   v e r y   h i g h   f r e q u e n c i e s   t h i s   does   no t   p r e s e n t   a  p r o b l e m .  

H o w e v e r ,   l i t t l e   use   has   b e e n   made  of  t h i s   p r i n c i p l e   in  VHF 

and  UHF  b a n d s ,   due  p r i n c i p a l l y   to  t he   l a r g e r   w a v e l e n g t h s  

i n v o l v e d .  

I t   is   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  o v e r c o m e  

or  s u b s t a n t i a l l y   a m e l i o r a t e   the   above   d e s c r i b e d  

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

g a i n   ove r   a  w ide   f r e q u e n c y   b a n d w i d t h .  

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

d i s c l o s e a   an  a n t e n n a   f o r   r e c e i v i n g   or  t r a n s m i t t i n g  

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

e l o n g a t e   s u p p o r t   m e m b e r ;   s a i d   s u p p o r t   member  h a v i n g   t h e r e o n  

(a)  b i c o n i c a l   r a d i a t o r / r e c e i v e r   means  f o r   t r a n s m i t t i n g   o r  



r e c e i v i n g   s a i d   r a d i a t i o n ,   and  (b)  r e f l e c t o r   means   s p a c e d   a  

p r e d e t e r m i n e d   d i s t a n c e   f rom  s a i d   b i c o n i c a l   m e a n s ,   s a i d  

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

f o c a l   p o i n t   s u b s t a n t i a l l y   a t   t he   l o c a t i o n   of  s a i d   b i c o n i c a l  

m e a n s .  

P r e f e r a b l y ,   t he   a n t e n n a   a l s o   c o m p r i s e s   two  p a i r s   o f  

d i r e c t o r   r o d s   m o u n t e d   on  t h e   s u p p o r t   member  and  s p a c e d   a  

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

b i c o n i c a l   m e a n s ,   t he   d i r e c t o r   r ods   b e i n g   m o u n t e d   on  t h a t  

s i a e   of  t h e   b i c o n i c a l   means   r e m o t e   f rom  t h e   r e f l e c t o r   m e a n s ,  

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

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

one  p r e f e r r e d   form  of  t he   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   b y  

way  of  e x a m p l e   o n l y   w i t h   r e f e r e n c e   to  t he   d r a w i n g s ,   i n  

w h i c h : -  

F i g .   1  is   a  p e r s p e c t i v e   v iew  of  an  a n t e n n a   a c c o r d i n g  

to  the   p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ;  

F i g .   2  is   a  p l a n   v i ew  of  t h e   a n t e n n a   of  F i g .   1 ;  

F i g .   3  i s   a  s i d e   e l e v a t i o n a l   v iew  of  t h e   a n t e n n a   o f  

F ig .   1 ;  

F i g .   4  i s   an  end  e l e v a t i o n a l   v iew  of  t he   a n t e n n a   o f  

F ig .   1.  l o o k i n g   i n t o   t he   r e f l e c t o r ;  

F i g .   5  i s   an  e x p l o d e d   p l a n   v i ew  of  t h e   a n t e n n a   o f  

F ig .   1 ;  

F i g .   6  is   a  p a r t i a l l y   e x p l o d e d   p l a n   v i ew  of  t h e  

b i - c o n i c a i   r a d i a t o r   of  t he   a n t e n n a   of  F i g .   1;  a n d  

F i g .   7  i s   a  p l a n   v iew  of  a  d i r e c t o r   of  t he   a n t e n n a  

of  F i g .   1 .  

F ig   8  is   a  f r e q u e n c y   r e s p o n s e   c u r v e   f o r   t h e  

p r e f e r r e d   e m b o d i m e n t .  

T u r n i n g   to  F i g .   1,  t h e   p r e f e r r e d   e m b o d i m e n t  

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

rod  1,  upon   w h i c h   o t h e r   c o m p o n e n t s   of  t he   a n t e n n a   a r e  

m o u n t e d .   T y p i c a l l y ,   the   rod  1  is  a  h o l l o w   PVC  rod  b u t   a n y  
o t h e r   s u i t a b l e   m a t e r i a l   w i l l   s u f f i c e   p r o v i d i n g   t h a t   i f   m e t a l  

is  u s e d   t h e   r a d i a t o r   must   be  i n s u l a t e d   f rom  i t .   B i - c o n i c a l  

r a d i a t o r / r e c e i v e r   means  s u c h   as  the   b i c o n i c a l   r a d i a t o r   2  a r e  

m o u n t e d   on  t h e   rod  1  as  shown  in  F i g s   1  to  4.  ( A l t h o u g h   t h e  

b i c o n i c a l   means   a r e   r e f e r r e d   to  a s  a   b i c o n i c a l   " r a d i a t o r " ,  



i t   is   to  be  u n d e r s t o o d   t h a t   t h e   r a d i a t o r   can  be  u s e d   f o r  

r e c e i v i n g   or  t r a n s m i t t i n g   e l e c t r o m a g n e t i c   r a d i a t i o n ) .  

At  one  end  of  t he   rod  1  t h e r e   is  m o u n t e d   r e f l e c t o r  

means   s u c h   as  t h e   p a r a b o l i c   r e f l e c t i n g   d i s h   3  shown  in  F i g .  

1.  Two  p a i r s   of  d i r e c t o r   r o d s   4  and  5  a re   m o u n t e d   on  t h e  

rod  1  on  the   s i d e   of  r a d i a t o r   2  r e m o t e   from  r e f l e c t o r   3 .  

The  d i r e c t o r   r o d s   4  and  5,  t he   r a d i a t o r   2  and  t h e  

l o n g i t u d i n a l   a x i s   of  r e f l e c t o r   3  a r e   a l i g n e d   as  shown  i n  

F i g s .   2  to  4.  The  a n t e n n a   shown  in  F i g .   1  u s e s   t h e  

c o m b i n a t i o n   of  t h e   b i c o n i c a l   r a d i a t o r   2,  the   d i r e c t o r   r o d s  

4 , 5 ,   and  the   r e f l e c t o r   3  w h i c n   i n t e r a c t   s y n e r g i s t i c a l l y   t o  

p r o a u c e   a  wide   band   h i g h   g a i n   a n t e n n a .  

The  a n t e n n a   u t i l i z e s   t h e   p r i n c i p l e   of  m a x i m u m  

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

m e c h a n i c a l   l e n g t h   has   b e e n   r e d u c e d ,   y e t   m a i n t a i n i n g   a n  

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

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

g a i n .   In  mos t   i n s t a n c e s ,   one  l e n g t h   is  s u f f i c i e n t   p r o v i d i n g  

t h a t   the   c o r r e c t   c e n t r e   f r e q u e n c i e s   a re   s e l e c t e d .   H o w e v e r ,  

in  t he   c a s e   of  VHF  r e c e p t i o n   in  d i f f i c u l t   a r e a s ,   two  l e n g t h s  

can  be  u sed   i n s t e a d   of  o v e r t o n e   c h a n n e l s .  

If   t he   c o n i c a l   r a d i a t o r   2  is  to  o p e r a t e   as  a  

h a l f - w a v e   a n t e n n a ,   i t s   o v e r a l l   l e n g t h   is  s h o r t e r   t h a n   t h e  

f r e e   s p a c e   h a l f   w a v e l e n g t h .   T h i s   i s   the   r e s u l t   of  t he   l a r g e  
"end  e f f e c t "   p r o a u c e d   by  t h e   b a s e s   of  the   c o n e s   f o r m i n g   t h e  

b i c o n i c a l   r a d i a t o r   2.  The  b a s e s  o f   the   c o n e s   a r e   c u r v e d   t o  

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

b i c o n i c a l   r a d i a t o r .   As  t h e   apex   a n g l e   e  ,   is  i n c r e a s e d ,   t h e  

l e n g t h   of  t he   b i c o n i c a l   r a d i a t o r   is   d e c r e a s e d .   For  e x a m p l e  
i f   a n g l e 9 i s   10°  t he   o v e r a l l   l e n g t h   r e q u i r e d   i s  
a p p r o x i m a t e l y   75%  of  t h e   f r e e   s p a c e   h a l f   w a v e l e n g t h .   W i t h  
at   20° ,   the   l e n g t h   is  o n l y   a b o u t   70%  of  a  f r e e   s p a c e   h a l f  

w a v e l e n g t h .   When  s u c h   s h o r t   l e n g t h s   a re   u s e d ,   t he   i n p u t  

i m p e d a n c e   of  t he   b i c o n i c a l   r a d i a t o r   is  a p p r o x i m a t e l y   40 

onms.   When  t he   c o n i c a l   a n t e n n a   is   o p e r a t e d   as  a  f u l l   w a v e  

a n t e n n a ,   as  in  t he   c a s e   of  UHF  r e c e p t i o n ,   the   o v e r a l l   l e n g t h  
is  u s u a l l y   73%  of  a  f r e e   s p a c e   w a v e l e n g t h .   The  i n p u t  

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

r a d i a t o r .   Wi th   an  apex  a n g l e   8  of  100,   the   i n p u t  



i m p e d a n c e   is  a p p r o x i m a t e l y   950  ohms;  w i t h   an  apex   a n g l e   o f  
200,  the   i n p u t   i m p e d a n c e   is   a p p r o x i m a t e l y   60  ohms;   a n d  

w i t h   an  apex   a n g l e   of  3 0 ° ,   t he   i n p u t   i m p e d a n c e   i s  

a p p r o x i m a t e l y   300  ohms.   Lower  i m p e d a n c e s   can   be  o b t a i n e d   b y  

i n c r e a s i n g   t he   apex   a n g l e   9  and  r e d u c i n g   t h e   r a d i a t o r   l e n g t h  

a c c o r d i n g l y .  

The  i n d u c t a n c e   and  c a p a c i t a n c e   of  t he   b i c o n i c a l  

r a d i a t o r   2  v a r y   a l o n g   t h e   l e n g t h   t h e r e o f ,   t h e r e b y   r e s u l t i n g  

in  a  b r o a d   r e s o n a n c e   r a t h e r   t h a n   a  n a r r o w   r e s o n a n t   p e a k .  

F u r t h e r ,   t h e r e   i s   a  c o r o n a   a r o u n d   the   o u t e r   e n d s   of  t h e  

c o n e s   of  t h e   b i c o n i c a l   r a d i a t o r   2.  Th i s   c o r o n a   is   e n h a n c e d  

by  r e f l e c t i o n   of  i n c i d e n t   r a d i a t i o n   by  t he   r e f l e c t o r   3.  T h e  

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

per   u n i t   l e n g t h   w h i c h   r e a u c e s   the   e f f e c t i v e   "Q"  of  t h e  

a n t e n n a   and  c a u s e s   i t s   c h a r a c t e r i s t i c s   to  c h a n g e   more  s l o w l y  

as  the   f r e q u e n c y   is   v a r i e d   away  f rom  r e s o n a n c e   t h e r e b y  

p r o v i d i n g   a  b r o a d   band   r e s p o n s e .  

As  the   a p e x   a n g l e   e  i n c r e a s e s ,   t h e   band   w i d t h   of  t h e  

b i c o n i c a l   r a d i a t o r   i n c r e a s e s ,   bu t   as  t he   g a i n   a l s o  

d e c r e a s e s ,   t he   w i d t h   of  t h e   f r e q u e n c y   band   m u s t   be  k e p t   t o  

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

s t r e n g t h .  

The  b i c o n i c a l   r a d i a t o r   2,  when  u s e d   f o r  

t r a n s m i t t i n g ,   r a d i a t e s   i t s   maximum  e n e r g y   a t   r i g h t   a n g l e s   t o  

the   l o n g i t u d i n a l   a x i s   of  t h e   r a d i a t o r ,   and  l i t t l e   e n e r g y   i s  

r a d i a t e d   in  t h e   d i r e c t i o n   of  t he   l o n g i t u d i n a l   a x i s .   When 

the   r a d i a t o r   2  i s   u s e d   f o r   r e c e p t i o n ,   i t   r e c e i v e s   m a x i m u m  

e n e r g y   a t   r i g h t   a n g l e s   to   t h e   c o n e s   and  n e g l i g i b l e   e n e r g y   i s  

r e c e i v e d   in  t h e   d i r e c t i o n   of  the   l o n g i t u d i n a l   a x i s .   When 

the   b i c o n i c a l   r a d i a t o r   2  is  m o u n t e d   w i t h   i t s   l o n g i t u d i n a l  

a x i s   v e r t i c a l ,   ( w i t h o u t   d i r e c t o r s   or  r e f l e c t o r s ) ,   i t   w i l l  

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

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

d o n u t   w h e r e   t he   maximum  r a d i a t i o n   w i l l   be  a t   r i g h t   a n g l e s   t o  

the   l o n g i t u d i n a l   a x i s   of  t he   r a d i a t o r   2 .  

The  a s s e m b l y   c o n s t r u c t i o n   of  t he   b i c o n i c a l   r a d i a t o r  

2  is  shown  in  F i g .   6.  The  r a d i a t o r   2  c o m p r i s e s   a  p a i r   o f  

c o n e s   21  and  22.  R e f e r r i n g   to  the   b o t t o m   c o n e ,   t he   cone   22 

is  c o n n e c t e d   a t   i t s   apex   to  a  m e t a l   c o n n e c t o r   10  w h i c h  



e n g a g e s   in  a  f o u r   way  j u n c t i o n   box  15.  A  w i r e   c o n n e c t o r   1 2 ,  

w h i c h   f o r m s   one  t e r m i n a l   of  t he   a n t e n n a   l e a d ,   is  c o n n e c t e d  

to  t h e   cone   22  by  b e i n g   s w e a t e d   i n t o   t he   m e t a l   c o n n e c t o r  

10.  F i g .   6  shows  t he   t o p   c o n e   21  when  a s s e m b l e d   w i t h   t h e  

j u n c t i o n   box  15.  The  c o n e s   21  and  22  a r e   t e r m i n a t e d   on  " t w o  

way"  e l e c t r i c a l   c o n n e c t o r s   in  t he   j u n c t i o n   box  15  w h i c h  

e n a b l e s   c o n n e c t i o n   to  t h e   300  ohm  TV  r i b b o n   l e a d   in  (to  t h e  

t r a n s m i t t e r   or  r e c e i v e r ) .   The  a s s e m b l y   c o n s t r u c t i o n  

d e s c r i b e d   above   is  g i v e n   by  way  of  e x a m p l e   o n l y   and  o t h e r  

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

The  p a r a b o l i c   r e f l e c t o r   d i s h   3  is   m o u n t e d   a t   one  e n d  

of  t he   rod  1  w i t h   i t s   c o n c a v e   s u r f a c e   f a c i n g   t he   b i c o n i c a l  

r a d i a t o r   2,  as  shown  in  F i g .   1.  The  d e s i g n   of  t he   r e f l e c t o r  

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

and  r a d i o / T V   s i g n a l s   a r e   p r o p a g a t i n g   e l e c t r o m a g n e t i c   w a v e s .  

I t   has  been   f o u n d   t h a t   t h e   p a r a b o l a   is  t h e   m o s t   e f f i c i e n t  

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

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

The  p a r a b o l i c   r e f l e c t o r   has   t h e   i m p o r t a n t   p r o p e r t y   t h a t   i t  

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

p o i n t ,   ana  c o n v e r s e l y ,   i t   c o n c e n t r a t e s   r a y s   f rom  a  s o u r c e   a t  

i t s   f o c a l   p o i n t   i n t o   an  i n t e n s e   beam  p a r a l l e l   to  t he   a x i s   o f  

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

by  t he   s i z e   of  the   p a r a b o l a   in  t e r m s   of  w a v e l e n g t h .  

A l t h o u g h   known  p a r a b o l i c   r e f l e c t o r s   g e n e r a l l y   have   b e e n  

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

b e e n   f o u n d   t h a t   the   same  p r i n c i p l e s   can  be  a p p l i e d   to  VHF. 

Wi th   VHF,  the   a c t u a l   w a v e l e n g t h   a p p r o x i m a t e s   t h e   d i m e n s i o n s  

of  t h e   r e f l e c t o r ,   w i t h   t h e   r e s u l t   t h a t   l o s s e s   a r e  

e x p e r i e n c e d   due  to  r e s o n a n c e ,   n o i s e ,   and  p h a s e   v a r i a t i o n s .  

N e v e r t h e l e s s ,   s i g n i f i c a n t   g a i n   can  be  o b t a i n e d .   The  a e g r e e  

of  g a i n   and  the   n a r r o w n e s s   of  t he   beam  w i l l   be  d e t e r m i n e d   b y  

t h e   d i m e n s i o n s   of  t he   p a r a b o l i c   r e f l e c t o r   in  t e r m s   of  t h e  

w a v e l e n g t h s   b e i n g   u s e d .   I n c r e a s i n g   the   w i d t h   a n d / o r   l e n g t h  

of  t he   p a r a b o l i c   r e f l e c t o r   i n c r e a s e s   t he   g a i n ;   i n c r e a s i n g   o r  

d e c r e a s i n g   the   f o c a l   l e n g t h   ( r a d i a t o r - r e f l e c t o r   d i s t a n c e )  

i n c r e a s e s   or  d e c r e a s e s   t h e   beam  w i d t h ,   r e s p e c t i v e l y .  

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

c o n s i d e r a t i o n s   of  p h y s i c a l   s i z e .   I n c r e a s e d   g a i n s   can  b e  



o b t a i n e d   at   t he   h i g h e r   UHF  f r e q u e n c i e s .   (See  T a b l e   A) 

I t   is   n o t   a l w a y s   n e c e s s a r y   to  use  t he   w h o l e   p a r a b o l a  

s i n c e   t h i s   is   s o m e t i m e s   too  l a r g e   and  c u m b e r s o m e .   The  s a m e  

p r i n c i p l e s   w i l l   s t i l l   a p p l y   i f   a  s e c t i o n   known  as  an  " o r a n g e  

p e e l "   shape   is  u s e d .   The  r e f l e c t o r   d i s h   shown  in  t h e  

a n t e n n a   of  F i g .   1  has   t h i s   " o r a n g e   p e e l "   s h a p e .  

P r e f e r a b l y ,   the   l e n g t h   of  the   r e f l e c t o r   3  i s  

a p p r o x i m a t e l y   t w i c e   t he   l e n g t h   of  t he   b i c o n i c a l   r a d i a t o r   2 ,  

( i . e .   A  )   and  t h e   maximum  w i d t h   of  t he   r e f l e c t o r   3  i s  

a p p r o x i m a t e l y   t w i c e   t he   maximum  d i a m e t e r   of  t he   b i c o n i c a l  

r a d i a t o r   2  ( i . e .   λ / 2 ) .  

The  r e f l e c t o r   3  may  be  made  f rom  s o l i d   c o p p e r ,  

b r a s s ,   a l u m i n i u m   or  " f l y - s c r e e n "   mesh  of  t h e s e   m a t e r i a l s ,   o r  

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

of  the   mesh  h o l e s   d o e s   no t   e x c e e d   λ / 1 2 .   O t h e r   s u i t a b l e  

c o n d u c t i v e   m a t e r i a l s   can   a l s o   be  u s e d .   In  o r d e r   to  m a i n t a i n  

the   p a r a b o l i c   s h a p e ,   some  fo rm  of  r i g i d   s k e l e t o n   ( s u c h   a s  

2mm  b r a s s   or  b r o n z e   rod)   is   p r o v i d e d   when  f l e x i b l e   mesh  i s  

u s e d .   As  shown  in  F i g .   5  t he   r e f l e c t o r   3  i s   m o u n t e d   to  t h e  

s u p p o r t   rod  1  by  means   of  a  " p l u g "   b o l t   or  n i p p l e   30 

e x t e n d i n g   t h r o u g h   a  h o l e   a t   t h e   c e n t r e   of  t he   p a r a b o l i c  

r e f l e c t o r   3,  and  i n t o   t he   s u p p o r t   rod  1.  The  " p l u g "   b o l t   30 

may  be  made  of  b r a s s ,   b r o n z e ,   a l u m i n i u m   or  o t h e r   s u i t a b l e  

m a t e r i a l .   I f   a  n o n - r i g i d   c o n s t r u c t i o n   (mesh)  is   u s e d   or  i f  

the   u n i t   may  be  s u b j e c t e d   to  h i g h   s t r e s s ,   h o r i z o n t a l   a n d  

v e r t i c a l   c r o s s   r i b s   of  p l a s t i c   s h e e t i n g   ( n o t   shown)  can  b e  

added   i n s i d e   t he   r e f l e c t o r   3 .  

Two  s e t s   of  d i r e c t o r   r ods   4  and  5  a r e   m o u n t e d   on  t h e  

s u p p o r t i n g   rod  1  as  i n d i c a t e d   in  F i g .   1.  As  can   b e  s e e n  

f rom  F i g s .   2  to  4,  the   d i r e c t o r   r o d s   4  and  5  a r e   a l i g n e d  



w i t h   the   b i c o n i c a l   r a d i a t o r   2  and  the   l o n g i t u d i n a l   a x i s   o f  

the   r e f l e c t o r   3.  Each  d i r e c t o r   s e t   can  c o m p r i s e   a  s i n g l e   r o d  

m o u n t e d   at   i t s   c e n t r e   p o i n t   on  the   s u p p o r t   rod  1,  or  a  p a i r  

of  r o d s   e n d - m o u n t e d   on  the   s u p p o r t   rod  1 .  

The  p u r p o s e   of  the   d i r e c t o r s   4  and  5  i s   t w o - f o l d .  

F i r s t ,   t h e y   a c t   as  p a r a s i t i c   r e - r a d i a t o r s   r e f l e c t i n g   back  t o  

the   r a d i a t o r   2  any  r e - r a d i a t i o n   f rom  r a d i a t o r   2,  a n d  

s e c o n d l y ,   t h e y   a c t   as  a  l e n s   d i r e c t i n g   t h e   i n c o m i n g  

r a d i a t i o n .   The  d i r e c t o r s   can  be  l i k e n e d   to  p a s s i v e  

r a d i a t o r s   a c t i n g   as  a m p l i f i e r s   to  t he   i n c o m i n g   s i g n a l .  

P r e f e r a b l y ,   t he   l e n g t h   of  each   d i r e c t o r   i s   s l i g h t l y   l e s s  

t h a n   h a l f   a  w a v e l e n g t h ,   i . e .   l o n g e r   t h a n   t he   r a d i t o r   b u t  

s h o r t e r   t h a n   the   r e f l e c t o r .   F u r t h e r ,   t he   d i r e c t o r s   s h o u l d  

be  s p a c e d   a t   c o r r e c t   d i s t a n c e s   f rom  t he   r a d i a t o r   2  in  o r d e r  

to  a c h i e v e   an  in  p h a s e   r e l a t i o n s h i p .   S p a c i n g   c o n s i d e r a t i o n s  

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

B e t t e r   r e s u l t s   a r e   o b t a i n e d   by  s e t t i n g   the   d i r e c t o r s  

a t   an  a n g l e   to  t h e   s u p p o r t i n g   rod  1.  P r e f e r a b l y ,   t h e  

f o r w a r d   a n g l e   of  t he   d i r e c t o r s   4  and  5  i s   e q u a l   to  t h e  

f o r w a r d   a n g l e   of  t he   s u r f a c e   of  the   r a d i a t o r   c o n e s .   The 

d i r e c t o r s   can   be  made  of  b r a s s ,   c o p p e r   or  a l u m i n i u m   r o d ,   o r  

o t h e r   s u i t a b l e   m a t e r i a l .  

The  a s s e m b l y   c o n s t r u c t i o n   of  t he   d i r e c t o r s   4  and  5 

is  shown  in  F i g .   5  and  7.  T y p i c a l l y ,   t he   d i r e c t o r s   a r e  

m e t a l   r ods   of  3  -   4  mm  d i a m e t e r .   The  h a l v e s   of  t h e  

s e c o n d   d i r e c t o r   4  a re   f i t t e d   i n t o   h o l e s   d r i l l e d   i n t o   a  m e t a l  

c o n n e c t o r   16  w h i c h   is   t h e n   i n s e r t e d   i n t o   t he   h o l l o w  

s u p p o r t i n g   rod  1  ( F i g .   7) .   The  h a l v e s   of  t h e   f i r s t   d i r e c t o r  

5  a r e   f i t t e d   to  a  d o u b l e - e n d e d   m e t a l   c o n n e c t o r   17  w h i c h   f i t s  

i n t o   r e s p e c t i v e   p o r t i o n s   of  the   s u p p o r t i n g   rod  1 .  

A l t h o u g h   two  p a i r s   of  d i r e c t o r s   have   b e e n   shown  i n  

the   p r e f e r r e d   e m b o d i m e n t ,   the   i n v e n t i o n   w i l l   f u n c t i o n   w i t h  

one  p a i r   of  d i r e c t o r s .   More  t h a n   two  p a i r s   of  d i r e c t o r s   c a n  

be  u s e d .   H o w e v e r ,   w i t h   i n c r e a s i n g   n u m b e r s   of  d i r e c t o r s ,   t h e  

a n t e n n a   w e i g h t   i n c r e a s e s   and  i t   b e c o m e s   c u m b e r s o m e .  

The  b i c o n i c a l   r a d i a t o r   2,  the   r e f l e c t o r   3  and  t h e  

d i r e c t o r s   4  and  5  a r e   s p a c e d   at   p r e d e t e r m i n e d   d i s t a n c e s   f r o m  

e a c h   o t h e r .   In  o r d e r   to  p r e s e r v e   an  in  p h a s e   r e l a t i o n s h i p  

b e t w e e n   the   d i r e c t   and  r e f l e c t e d   s i g n a l s ,   the   s p a c i n g  



b e t w e e n   the   r a d i a t o r   2  and  r e f l e c t o r   3  is   a  q u a r t e r   of  a  
w a v e l e n g t h .   The  d i r e c t o r s   4  and  5  a r e   s p a c e d   o n e - e i g h t h   o f  

a  w a v e l e n g t h   a p a r t   and  the   d i s t a n c e   b e t w e e n   the   r a d i a t o r   2 

and  the   r e f l e c t o r   5  is  o n e - e i g h t h   of   a  w a v e l e n g t h   a l s o .  

With   a  r e f l e c t o r   l e n g t h   of  t h r e e - q u a r t e r s   of  a  

w a v e l e n g t h   and  a  w i d t h   of  o n e - q u a r t e r   of   a  w a v e l e n g t h ,   t h e  

a n t e n n a   has   an  o v e r a l l   g a i n   of  a p p r o x i m a t e l y   l l d b   and  a  b e a m  

w i d t h   in  t h e   h o r i z o n t a l   of  15°  and  in  t he   v e r t i c a l   p l a n e  

of  2 5 0 .  

F i g . . 8   shows   f r e q u e n c y   r e s p o n s e   c u r v e s   fo r   t h e  

p r e f e r r e d   e m b o d i m e n t   known  as  t he   J emcy   a n t e n n a ,   a n d  

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

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

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

Sydney   m e t r o p o l i t a n   r e g i o n   of  A u s t r a l i a .   H o w e v e r ,   t h e  

i n v e n t i o n   can   be  a p p l i e d   to  o t h e r   r e g i o n s   by  s u i t a b l e   c h o i c e  

of  a n t e n n a   d i m e n s i o n s .   For  VHF  r e c e p t i o n   in  S y d n e y ,   t h e  

l e n g t h s   of  t h e   c o n e s   a re   c h o s e n   so  t h a t   t h e   r a d i a t o r   has   a  

h igh   g a i n   r e s p o n s e   o v e r   the   band  of  f r e q u e n c i e s   b e t w e e n   1 7 4  

and  229  Mhz,  w i t h   a  r e s o n a n c e   in  t he   c e n t r e   of  t he   band  a t  

1 9 3 . 5 5   Mhz,  w h i c h   g i v e s   a  f u l l   w a v e l e n g t h   of  1 . 5 5   m e t r e s .  

Th i s   band   c o v e r s   A u s t r a l i a n   VHF  TV  c h a n n e l s   6  to  12  as  s h o w n  

in  T a b l e   1 .  

I t   has   b e e n   f o u n d   t h a t   a t   t h e s e   d i m e n s i o n s ,  

r e s o n a n c e   a l s o   o c c u r s   in  t he   f r e q u e n c y   band   of  47  to  1 4 0  

Mhz,  whose   c e n t r e   f r e q u e n c y   is   9 6 . 7   Mhz,  w h i c h   g i v e s   a  f u l l  

w a v e l e n g t h   of  3 . 1 0   m e t r e s .   T h i s   l o w e r   r e s o n a n t   band  c o v e r s  

A u s t r a l i a n   VHF  TV  c h a n n e l s   0  to  5A.  The  r a d i a t o r   2  has   a  

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

o p e r a t e s   as  a  q u a r t e r   w a v e l e n g t h   i n s t e a d   of  a  h a l f  

w a v e l e n g t h   a n t e n n a ,   wh ich   means   t h a t   i t   i s   o p e r a t i n g   on  a n  

o v e r t o n e .  

The  p r o v i s i o n   of  a  s e c o n d   r a d i a t o r   c u t   to  d i m e n s i o n s  

p r o v i d i n g   a  r e s o n a n c e   a t   9 6 , 7   MHg,  and  m o u n t e d   b e l o w   t h e  

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

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

or  b a d l y   s c r e e n e d )   l o c a t i o n s .   For  t he   v a s t   m a j o r i t y   o f  

s i t u a t i o n s   in  t h e   Sydney   and  mos t   r u r a l   a r e a s   w i t h i n   l i n e   o f  



s i g h t   of  t he   t r a n s m i t t i n g   a n t e n n a ,   the   s i n g l e   r a d i a t o r   w i l l  

g i v e   good  r e s u l t s .  

For  S y d n e y   UHF  (Band  4  and  5)  r e c e p t i o n   ( see   T a b l e s  

2  and  3 ) ,   the   d i m e n s i o n s   a r e   c h o s e n   p r e f e r a b l y   to  p r o v i d e   a  
r e s o n a n t   b a n d w i d t h   f rom  526  to  582  Mhz  w i t h   a  c e n t r e  

r e s o n a n c e   of  558  MHz,  b u t   t h i s   can  be  v a r i e d   to  s u i t  

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





The  d i m e n s i o n s   of  t he   p r e f e r r e d   e m b o d i m e n t   w h i c h   h a s  
the   above   d e s c r i b e d   r e s p o n s e   f o r   VHF  and  UHF  r e c e p t i o n   a r e  
l i s t e d   b e l o w .  

D i r e c t o r   L e n g t h   LD 
L e n g t h   =  87%  o f  λ / 2   =  . 4 3 5 λ  

R e f l e c t o r   L e n g t h   LR 
As  a  r o d ,   l e n g t h   =  97%  of  λ / 2   = . 4 8 5 ;  

As  a  VHF  P a r a b o l a ,   c e n t r e   l e n g t h   =  3  λ / 4   = . 7 5 λ  

As  a  UHF  P a r a b o l a ,   c e n t r e   l e n g t h   = n  λ ,   n = 1 , 2 , 3 . . .  

S p a c i n g  

R e f l e c t o r  -   r a d i a t o r   =A/4  =  . 2 5 λ  

R a d i a t o r  -   D i r e c t o r  =   λ / 8   =  . 1 2 5 λ  

D i r e c t o r  -   D i r e c t o r  =   λ /8   =  . 1 2 5  λ  

Cone  D i a m e t e r   D 

D  =  2  Lc  t an   @/2  =  . 0 8 5 λ  ( f o r   30°  r a d i a t o r )  

Cone  Dome  r a d i u s  

r a d i u s  ≈  1 / 2   Lc  =  . 0 3 3 λ  ( f o r   30°  r a d i a t o r )  

R e f l e c t o r   w i d t h   WR 
As  a  VHF  P a r a b o l a ,   w i d t h   =  λ / 4   =  . 2 5 λ  

As  a  UHF  P a r a b o l a ,   w i d t h   = n λ / 2 ,   n = 1 , 2 , 3 . . . .   d e p e n d i n g   on  t h e  

P a r a b o l a   l e n g t h .  

R e f l e c t o r   C u r v e  

T h i s   a p p l i e s   in  b o t h   p l a n e s .  

When  used   as  a  VHF  P a r a b o l a ,   o n l y   a  s m a l l   p a r t   of  t he   c u r v e  

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

p o i n t   and  the   f o c a l   p o i n t   is  h a l f   t he   r a d i u s ,   t he   a x i s   of  t h e  

c u r v e   w i l l   be  λ / 2   when  the   d i s t a n c e   r a d i a t o r  -   r e f l e c t o r  

is   λ / 4 .  

When  used   as  a  UHF  P a r a b o l a   t he   c u r v e   f o l l o w s   the   g e n e r a l  

e q u a t i o n   for   a  p a r a b o l a .  

The  a b o v e   d e s c r i b e d   e m b o d i m e n t s   of  the   i n v e n t i o n   h a v e  

been   shown  by  e x p e r i m e n t   to  be  the   mos t   e f f i c i e n t   a n t e n n a s .  

They  can  be  u s e d   as  t r a n s m i t t e r s   or  as  r e c e i v e r   a n t e n n a s ,   i n  



any  VHF  or  UHF  a p p l i c a t i o n s   w h e r e   a  w ide   f r e q u e n c y   band  and  a  

h i g h   g a i n   i n t e n s e   beam  is   r e q u i r e d .  

The  f o r e g o i n g   o n l y   d e s c r i b e s   some  e m b o d i m e n t s   of  t h e  

p r e s e n t   i n v e n t i o n ,   and  m o d i f i c a t i o n s ,   o b v i o u s   to  t h o s e  

s k i l l e d   in  the  a r t ,   may  be  made  t h e r e t o   w i t h o u t   d e p a r t i n g  

f rom  the   s c o p e   of  t he   p r e s e n t   i n v e n t i o n   as  d e f i n e d   in  t h e  

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



1.  An  a n t e n n a   fo r   r e c e i v i n g   or  t r a n s m i t t i n g  

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

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

an  e l o n g a t e   s u p p o r t   member ,   s a i d   s u p p o r t   m e m b e r  

h a v i n g   t h e r e o n  

(a)  b i c o n i c a l   r a d i a t o r / r e c e i v e r   means   f o r  

t r a n s m i t t i n g   or  r e c e i v i n g   s a i d   r a d i a t i o n ,   a n d  

(b)  r e f l e c t o r   means   s p a c e d   a  p r e d e t e r m i n e d   d i s t a n c e  

f rom  s a i d   b i c o n i c a l   m e a n s ,   s a i d   r e f l e c t o r   means   c o m p r i s i n g   a  

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

t he   l o c a t i o n   of  s a i d   b i c o n i c a l   m e a n s .  

2.  An  a n t e n n a   as  c l a i m e d   in  c l a i m   1,  f u r t h e r  

c o m p r i s i n g   a t   l e a s t   one  d i r e c t o r   rod  m o u n t e d   on  s a i d   s u p p o r t  

member  on  t he   o p p o s i t e   s i d e   of  s a i d   b i c o n i c a l  m e a n s   f rom  s a i d  

r e f l e c t o r .  

3.  An  a n t e n n a   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  

r e f l e c t o r   is   of  s u b s t a n t i a l l y   o v a l   o u t l i n e   and  p a r a b o l i c  

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

w i t h   t he   l o n g i t u d i n a l   a x i s   of  s a i d   b i c o n i c a l   means   and  s a i d  

a t   l e a s t   one  d i r e c t o r   r o d .  

4.  An  a n t e n n a   as  c l a i m e d   in  any  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   b i c o n i c a l   means  c o m p r i s e s   two  s u b s t a n t i a l l y  

c o n i c a l   m e t a l   m e m b e r s ,   each   s a i d   c o n i c a l   member  h a v i n g   i t s  

apex   o r i e n t a t e d   t o w a r d s   the   apex  of  the   o t h e r   c o n i c a l   m e m b e r ,  

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

a l i g n e d .  

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

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

means   is   a p p r o x i m a t e l y   o n e - q u a r t e r   of  t he   w a v e l e n g t h   of  t h e  

c e n t r e   f r e q u e n c y .  

6.  An  a n t e n n a   as  c l a i m e d   in  c l a i m   2  or  3,  s a i d  

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

r o d s   a re   s p a c e d   a p a r t   by  a p p r o x i m a t e l y   an  e i g h t h   of  t h e  

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

b e i n g   s p a c e d   f rom  the   n e a r e s t   d i r e c t o r   rod   by  a p p r o x i m a t e l y  

an  e i g h t h   of  s a i d   w a v e l e n g t h ,   and  f rom  s a i d   r e f l e c t o r   b y  

a p p r o x i m a t e l y   a  q u a r t e r   of  s a i d   w a v e l e n g t h .  

7.  An  a n t e n n a   as  c l a i m e d   in  any  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   c e n t r e   f r e q u e n c y   is  in  t he   VHF  f r e q u e n c y   band   o r  
t he   UHF  f r e q u e n c y   b a n d .  

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

w h e r e i n   f r e q u e n c y   r e s p o n s e   is  s u b s t a n t i a l l y   f l a t   from  1 2 - 1 5 %  

e i t h e r   s i d e   of  t h e   c e n t r e   f r e q u e n c y .  

9.  An  a n t e n n a   as  c l a i m e d   in  any  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   b i c o n i c a l   means  has   a  l e n g t h   l e s s   t h a n   o n e - h a l f  

of  the   w a v e l e n g t h   of  s a i d   c e n t r e   f r e q u e n c y .  

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

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

means   m o u n t e d   on  s a i d   s u p p o r t   member  and  s p a c e d   f rom  t h e  

f i r s t   b i c o n i c a l   means   by  a p p r o x i m a t e l y   one  h a l f   of  t h e  

w a v e l e n g t h   of  s a i d   c e n t r e   f r e q u e n c y .  

11.   An  a n t e n n a   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m ,  

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

lOdb  to  30db  in  d e p e n d e n c e   upon  t h e   r a t i o   of  p e r a m b u l a r  

l e n g t h / w i d t h   to  t h e   w a v e l e n g t h   in  u s e .  
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