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©  A  monopole  aerial  comprises  a.  plurality  of  conductive  prises  at  leasttwo  conductors  (5,  6)  one  of  which  is  electrically 
elements  (1,2)  and  a  transmission  line  (3)  coupled  between  at  connected  to  one  of  the  elements  and  the  other  is  electrically 
least  one  pair  of  adjacent  elements  thereby  providing  capaci-  connected  to  the  other  element, 
tive  coupling  therebetween.  The  transmission  line  (3)  com- 
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A   monopole  aerial  comprises  a.  plurality  of  conductive 
elements  (1, 2)  and  a  transmission  line  (3)  coupled  between  at 
least  one  pair  of  adjacent  elements  thereby  providing  capaci- 
tive  coupling  therebetween.  The  transmission  line  (3)  com- 

prises  at feast two  conductors (5, 6)  one  of which  is  electrically 
connected  to  one  of the  elements  and  the  other is  electrically 
connected  to  the  other  element. 



T h i s   i n v e n t i o n   r e l a t e s   to   a e r i a l s   and  more  e s p e c i a l l y  

i t   r e l a t e s   to   m o n o p o l e   a e r i a l s .  

Due  to  t he   i m p e d a n c e   v a r i a t i o n   of  a e r i a l s   o v e r   a  

g i v e n   f r e q u e n c y   band  s u c h   as  t h e   HF  or   VHF  b a n d s   f o r  

e x a m p l e ,   i t   is   n e c e s s a r y   to  p r o v i d e   b e t w e e n   an  a e r i a l   a n d  

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

an  i m p e d a n c e   m a t c h i n g   u n i t   t h e   c h a r a c t e r i s t i c s   of  w h i c h  

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

r e c e i v e d   i f   m a t c h i n g   i s   to  be  o p t i m i s e d .  

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

f r e q u e n c y   band   of  i n t e r e s t   so  t h a t   t he   band   can  be  c o v e r e d  

w i t h   one   m a t c h i n g   u n i t ,   i t   i s   known  to  p r o v i d e   a e r i a l s  

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

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

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

an  i m p r o v e d   c a p a c i t i v e   c o u p l i n g .  

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

an  a e r i a l   w h i c h   c o m p r i s e s   a  p l u r a l i t y   of  e l e c t r i c a l l y  

i s o l a t e d   c o n d u c t i v e   e l e m e n t s   a d j a c e n t   e l e m e n t s   of  w h i c h  

a r e   c o u p l e d   c a p a c i t i v e l y   by  m e a n s   of  a  t r a n s m i s s i o n   l i n e ,  

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

one  of   w h i c h   is   e l e c t r i c a l l y   c o n n e c t e d   to  one  of  t h e  

e l e m e n t s   and  the   o t h e r   is   e l e c t r i c a l l y   c o n n e c t e d   to  t h e  



o t h e r   e l e m e n t .  

The  c o n d u c t i v e  e l e m e n t s   and  t h e   t r a n s m i s s i o n   l i n e   m a y  

be  s u p p o r t e d   by  m e a n s   o f   an  i n s u l a t i n g   m a t e r i a l ,   f o r  

e x a m p l e ,   f i b r e   g l a s s .  

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

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

a n o t h e r   and  may  be  s u p p o r t e d   in  an  i n s u l a t i n g   f l a t   s t r i p  

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

a d j a c e n t   e l e m e n t s .  

The  end  p o r t i o n s   o f   t h e   e l e m e n t s   may  be  s u b s t a n t i a l l y  

t h e   same   d i a m e t e r .  

The  a e r i a l   may  be  a  m o n o p o l e   a e r i a l .  

E m b o d i m e n t s   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   a r e  

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

d e p e n d e n t   and  a  s u b s t a n t i a l l y   90°  p h a s e   s h i f t   can   b e  

m a i n t a i n e d   b e t w e e n   a d j a c e n t   e l e m e n t s   o v e r   a  w ide   f r e q u e n c y  

b a n d .  

The  i n v e n t i o n   w i l l   now  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   a c c o m p a n y i n g   d r a w i n g s :  

F i g u r e   1  s h o w s   p a r t   o f   a  m o n o p o l e   a e r i a l ,   in  w h i c h   a  

t r a n s m i s s i o n  l i n e   i s   wound   a r o u n d   an  i n s u l a t i n g   m a t e r i a l  

b e t w e e n   two  a d j a c e n t   e l e m e n t s   of  t he   a e r i a l ;  

F i g u r e   2  s h o w s   t h e   t r a n s m i s s i o n   l i n e   c o m p r i s i n g   t w o  

c o n d u c t o r s   s u p p o r t e d   by  an  i n s u l a t i n g   f l a t   s t r i p ;   a n d  

F i g u r e   3  i s   a  c i r c u i t   d i a g r a m   of  a  m a t c h i n g   u n i t  



a s s o c i a t e d   w i t h   t h e   m o n o p o l e   a e r i a l   of  F i g u r e   1 .  

In  F i g u r e   l ,   two  a d j a c e n t   c o n d u c t i v e   e l e m e n t s   1  a n d  

2,  w h i c h   f o r m   p a r t   of  a  m o n o p o l e   a e r i a l ,   a r e   c a p a c i t i v e l y  

c o u p l e d   by  m e a n s   of   a  t r a n s m i s s i o n   l i n e   3.  The  c o n d u c t i v e  

e l e m e n t s   1  a n d   2  may  c o m p r i s e   f i b r e   g l a s s   c o a t e d   w i t h   a  

c o n d u c t i v e   m a t e r i a l   such   as  c o p p e r .   The  a d j a c e n t   e l e m e n t s  

1  a n d   2  a r e   m e c h a n i c a l l y   l i n k e d   by  m e a n s   of  an  i n s u l a t i n g  

s e c t i o n   4,  of   f o r   e x a m p l e   f i b r e   g l a s s ,   w h i c h   may  be  f o r m e d  

i n t e g r a l l y   w i t h   t h e   e l e m e n t s   l a n d   2 .  

F i g u r e   2  s h o w s   t h e   t r a n s m i s s i o n   l i n e   3  b e f o r e  

a t t a c h m e n t   to  t h e   e l e m e n t s   1  a n d   2.  The  t r a n s m i s s i o n   l i n e  

3  c o m p r i s e s   two  c o n d u c t o r s   5  and  6  w h i c h   a r e   s u p p o r t e d   i n  

p a r a l l e l   r e l a t i o n s h i p   by  a  f l a t   i n s u l a t i n g   s t r i p   7 .  

A l t e r n a t i v e l y ,   t h e   t r a n s m i s s i o n   l i n e   3  may  c o m p r i s e  

more   t h a n   two  c o n d u c t o r s   and  may  be  r o u n d ,   i n s t e a d   o f  

f l a t ,   in  c r o s s - s e c t i o n .  

When  t h e   t r a n s m i s s i o n   l i n e   3  i s   wound  a r o u n d   t h e  

i n s u l a t i n g   s e c t i o n   4,  i t   can  be  c o u p l e d   to  t h e   e l e m e n t s   1 

and  2  by  e l e c t r i c a l l y   c o n n e c t i n g   o n e  e n d   of  t h e   c o n d u c t o r  

5  to   t h e   c o n d u c t i v e   p a r t   of  t h e   e l e m e n t   1  and  b y  

e l e c t r i c a l l y   c o n n e c t i n g   the   c o n d u c t o r   6  ( a t   t he   o t h e r   e n d  

of   t h e   t r a n s m i s s i o n   l i n e   3)  to  t he   c o n d u c t i v e   p a r t   of  t h e  

e l e m e n t   2 .  

The  l e n g t h   of  t he   t r a n s m i s s i o n   l i n e   3,  f o r   t h e  

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



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

l i n e   3  v a r i e s   w i t h   t h e   i m p e d a n c e   b e t w e e n   t h e   m o n o p o l e  

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

F i g u r e   3  i s   a  c i r c u i t   d i a g r a m   of   a  m a t c h i n g   u n i t  

a s s o c i a t e d   w i t h   a  m o n o p o l e   a e r i a l   11,   w h i c h   a e r i a l   can  b e  

c o n s t r u c t e d   as  d e s c r i b e d   a b o v e .   The  m o n o p o l e   a e r i a l   11  i s  

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

a p p a r a t u s   ( n o t   s h o w n )   w i t h   w h i c h   i t   i s   to   be  o p e r a t i v e l y  

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

i n c l u d e s   s e r i a l l y   c o n n e c t e d   c o n d u c t o r s   12  a n d   13  and   a  

s h u n t   c a p a c i t o r   14.   The  T  f i l t e r   i s   c o u p l e d   to  t h e  

m o n o p o l e   a e r i a l   11  v i a   a  c o - a x i a l   l i n e   15  h a v i n g   a  s c r e e n  

16.   The  s c r e e n   16  i s   c o n n e c t e d   to  an  e a r t h   r a i l   17  v i a  

c o n d u c t o r s   18  and  19 .   In  u s e ,   the   m o n o p o l e   a e r i a l   11  i s  

c o u p l e d   to  r a d i o   a p p a r a t u s   v i a   a  s o c k e t   18  w h i c h   i s  

c o n n e c t e d   to   t h e   i n d u c t o r   12  of   t h e   T  f i l t e r .  

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

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

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

t h e   k i n d   d e s r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   3 .  



1.  An  a e r i a l   c o m p r i s i n g   a  p l u r a l i t y   of  e l e c t r i c a l l y  

i s o l a t e d   c o n d u c t i v e   e l e m e n t s   (1,   2 ) ,   a d j a c e n t   e l e m e n t s   ( 1 ,  

2)  of  wh ich   a r e   c o u p l e d   c a p a c i t i v e l y ,   c h a r a c t e r i s e d   i n  

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

means   of  a  t r a n s m i s s i o n   l i n e   ( 3 ) ,   t he   c o n d u c t i v e   e l e m e n t s  

and  the   t r a n s m i s s i o n   l i n e   a re   s u p p o r t e d   by  m e a n s   of  a n  

i n s u l a t i n g   member  ( 4 ) ,   and  the   t r a n s m i s s i o n   l i n e   ( 3 )  

c o m p r i s e s   a t   l e a s t   two  c o n d u c t o r s   (5,   6)  one  of  wh ich   i s  

e l e c t r i c a l l y   c o n n e c t e d   to  one  of  the   e l e m e n t s   and  t h e  

o t h e r   is  e l e c t r i c a l l y   c o n n e c t e d   to  t he   o t h e r   e l e m e n t ,   t h e  

two  c o n d u c t o r s   (5,   6)  of  the   t r a n s m i s s i o n   l i n e   (3)  l y i n g  

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

b e i n g   s u p p o r t e d   in  an  i n s u l a t i n g   f l a t   s t r i p   (7)  w h i c h   i s  

wound  a r o u n d   the   i n s u l a t i n g   member   b e t w e e n   the   a d j a c e n t  

e l e m e n t s .  

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

i n s u l a t i n g   member   (4)  is  of  f i b r e g l a s s .  

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

e l e m e n t s   (1,  2)  a r e   s u b s t a n t i a l l y   the   same  d i a m e t e r .  

4.  An  m o n o p o l e   a e r i a l   a c c o r d i n g   to  any  one  of  t h e  

p r e c e d i n g   c l a i m s .  
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