
J  J E u r o p a i s c h e s   

Patents  mt 

European  Patent  Office  ©   Publication  number:  0  2 5 2   6 4 8  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  A P P L I C A T I O N  

©  Application  number:  87305606.3  ©   Int.  CI.3:  H  01  Q  5 / 0 2  
_  H  01  Q  9 / 1 6  
©  Date  of  filing:  24.06.87 

©  Priority:  08.07.86  GB  8616576  ©   Applicant:  The  General  Electric  Company,  p.l.c. 
1  Stanhope  Gate 
London  W1  A  1  EH(GB) 

©  Date  of  publication  of  application: 
13.01.88  Bulletin  88/2  ©   Inventor:  Woloszczuk,  Edmund  Werglliusz 

31  Gordon  Road 
©  Designated  Contracting  States:  Chelmsford  Essex  CM29LUGB) 

BE  DE  ES  FR  GR  IT  NL  SE 
©  Representative:  Torfree,  Roger  Keith 

GEC  p.l.c.  Central  Patent  Department  Chelmsford  Office 
Marconi  Research  Centre  West  Hanningfield  Road 
Great  Baddow  Chelmsford  Essex  CM2  8HN(GB) 

Croydon  Printing  Company  Ltd 



-  1  -  

3 2 5 2 6 4 3  

I / 7 2 0 b   /MRSL 
A  DIPOLE 

T h i s   i n v e n t i o n   r e l a t e s   to  d i p o l e s .  

T h r o u g h o u t   t h i s   s p e c i f i c a t i o n   l e n g t h s   o f  

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

e l e c t r i c a l   l e n g t h s ,   p h y s i c a l   l e n g t h s   w i l l   g e n e r a l l y   b e  

s l i g h t l y   s h o r t e r .  

A  n o t c h   f ed   d i p o l e   i s   g e n e r a l l y   of  t h e   fo rm  s h o w n  

in  f i g u r e   1 .  

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

arms  1  and  2.  In  o r d e r   to  g i v e   e f f i c i e n t   t r a n s m i s s i o n  

of  e l e c t r o - m a g n e t i c   e n e r g y ,   t he   l e n g t h   of  e a c h   of  t h e  

arms  1  and  2  i s   a p p r o x i m a t e l y   e q u a l   to  |  w a v e l e n g t h   o f  

t h e   i n t e n d e d   t r a n s m i t t i n g   f r e q u e n c y .   The  a rms  1  and  2 

a r e   s e p a r a t e d   by  a  s l o t   3  c u t   f rom  t he   body  4  of  t h e  

d i p o l e .   S l o t   3  i s   a p p r o x i m a t e l y   i  of   a  w a v e l e n g t h   d e e p  

and  n a r r o w   r e l a t i v e   to   i t s   d e p t h .   A  r e f l e c t o r ,   f o r m e d  

by  a  g r o u n d e d   c o n d u c t i v e   p l a n e   5  ,  i s   l o c a t e d  

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

arms  1  and  2  . 

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

a c r o s s   s l o t   3.  T h i s   i s   done   u s i n g   a  c o - a x i a l   c a b l e   6 ,  

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

one  s i d e   of  t h e   s l o t   3  and  t h e   o u t e r   c o n d u c t o r   8  to  t h e  

o t h e r .   T h i s   s i g n a l   w i l l   s e t   up  a  r e s o n a n c e   on  d i p o l e  

arms  1  and  2 .  

A l t h o u g h   t h e   t r a n s m i s s i o n   w i l l   be  most  e f f i c i e n t  

at  t h e   s p e c i f i c   f r e q u e n c y   f o r   wh ich   the   d i p o l e   w a s  



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

r a n g e   o f   f r e q u e n c i e s   a b o v e   and  b e l o w   t h i s .  

A  p r o b l e m   has   b e e n   f o u n d   in  m a k i n g   s u c h  

c o n v e n t i o n a l   d i p o l e s   w i t h   a  low  i n p u t   i m p e d a n c e   (50P . )  

and  a  w i d e   b a n d w i d t h .  

The  p r e s e n t   i n v e n t i o n   was  made  w h i l e   a t t e m p t i n g   t o  

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

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

a rms   s e p a r a t e d   by  a  s l o t ,   t h e   two  a r m s   b e i n g  

e l e c t r i c a l l y   l i n k e d   by  a  c o n d u c t i v e   p a t h   a r o u n d   t h e  

s l o t ,   e a c h   arm  b e i n g   X/4  l o n g   and  t h e   s l o t   b e i n g   X/2  

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

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

Two  d i p o l e s   of  t h i s   t y p e   can  be  a r r a n g e d  

p e r p e n d i c u l a r   to  one  a n o t h e r   to  form  a  c r o s s - d i p o l e   , 

s u c h   an  a r r a n g e m e n t   can  be  u s e d   to  p r o d u c e   a  c i r c u l a r l y  

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

T h i s   s t r u c t u r e   p r o v i d e s   a  d i p o l e   w i t h   l a r g e r  

b a n d w i d t h   t h a n   n o r m a l   and  a  50ft   i n p u t   i m p e d a n c e .  

An  i n p u t   i m p e d a n c e   of  5 0 f l i s   d e s i r a b l e   b e c a u s e   i t  

i s   t h e   same  i m p e d a n c e   as  a  c o - a x i a l   c a b l e   and  so  g i v e s  

v e r y   g o o d   i m p e d a n c e   m a t c h i n g .  

A d v a n t a g e o u s l y   t h e   d i p o l e   i s   f ed   by  a  f e e d   a r r a n g e d  

to  a p p l y   a  s i g n a l   b e t w e e n   the   two  s i d e s   of   t h e   s l o t .  

C o n v e n i e n t l y   t h e   d i p o l e   is   fed   w i t h   a  s i g n a l   to  b e  

r a d i a t e d   by  a  c o - a x i a l   c a b l e ,   t h e   c e n t r e   and  o u t e r   o f  

t h e   c a b l e   b e i n g   a t t a c h e d   to  the   o p p o s i t e   s i d e s   of  t h e  
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s l o t   at  t he   same  d i s t a n c e   f rom  t h e   b o t t o m   of  t he   s l o t .  

P r e f e r a b l y   s a i d   f e e d   i s   a r r a n g e d   to  a p p l y   a  s i g n a l  

a p p r o x i m a t e l y   h a l f   way  up  t h e   s l o t .  

A d v a n t a g e o u s l y   t h e   two  arms  may  be  made  r e c t a n g u l a r   . 

A  r e f l e c t o r   of   a  known  t y p e ,   f o r   e x a m p l e   a  

c o n d u c t i v e   m e t a l   s h e e t ,   may  be  u s e d   to  g i v e   the   d i p o l e  

a  u n i d i r e c t i o n a l   r a d i a t i o n   p a t t e r n .   For  t he   b e s t  

r e s u l t s   t h i s   r e f l e c t o r   s h o u l d   be  p l a c e d   at  t he   l e v e l   o f  

t h e   b o t t o m   of  t h e   s l o t .  

One  way  of  p e r f o r m i n g   t he   i n v e n t i o n   w i l l   now  b e  

d e s c 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   2 .  

In  f i g u r e   2  a  c o n d u c t i v e   body   9  is   shown,   w i t h   a 

s l o t   10  cu t   from  i t .   The  s l o t   10  is   a p p r o x i m a t e l y   i  o f  

an  i n t e n d e d   t r a n s m i s s i o n   w a v e l e n g t h   deep   and  is   n a r r o w  

c o m p a r e d   to  i t s   d e p t h .   The  w i d t h   of  s l o t   10  can  b e  

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

d i p o l e   . 

Arms  11  and  12,  e a c h   a p p r o x i m a t e l y   i  of  a n  

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

c o n d u c t i v e   body  9  on  e i t h e r   s i d e   of  the   s l o t   10.  T h e  

p r o f i l e   of  arms  11  and  12  can  be  v a r i e d   p r o v i d e d   t h e  

top  edge  and  t he   e d g e s   d e f i n i n g   t he   s l o t   10  r e m a i n  

s t r a i g h t   and  t he   two  a rms  a r e   s y m m e t r i c a l   a b o u t   an  a x i s  

r u n n i n g   a l o n g   t he   c e n t r e   of  t he   s l o t   10.  The  p r o f i l e   o f  

arms  11  and  12  c o u l d   be  a l t e r e d   to  t h a t   shown  by  t h e  

p a i r s   of  d o t t e d   l i n e s   1 7 , 1 8   or  19  fo r   e x a m p l e .  

A  g r o u n d e d   c o n d u c t i v e   r e f l e c t o r   13  is  p l a c e d   a t  
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t h e   l e v e l   of  t h e   b o t t o m   of  t he   s l o t   10  . 

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

be  t r a n s m i t t e d   i s   fed  to  the   s l o t ,   by  a  c o - a x i a l   c a b l e  

14,  t h e   c o n t r o l   c o n d u c t o r   15  and  o u t e r   c o n d u c t o r   16  

b e i n g   c o n n e c t e d   to   o p p o s i t e   s i d e s   of  t h e   s l o t   10,   a n d  

as  b e f o r e   a  d i p o l e   r e s o n a n c e   i s   s e t   up .   The  p o s i t i o n  

at   w h i c h   t h e   c o - a x i a l   c a b l e   i s   c o n n e c t e d   can  be  v a r i e d  

up  and  down  t h e   s l o t .   I t   i s   p r e f e r r e d   to  c o n n e c t   i t  

a p p r o x i m a t e l y   h a l f   way  up  the   s l o t ,   b e c a u s e   t h i s   f o r m s  

a  b a l u n ,   t h e   e x a c t   p o s i t i o n   can  be  a d j u s t e d   in  o r d e r   t o  

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

The  d i p o l e   a rms   11  and  12  c o u l d   be  made  a  m u l t i p l e  

of  -J-  of   an  i n t e n d e d   t r a n s m i s s i o n   w a v e l e n g t h   l o n g ,   t h i s  

w o u l d   h o w e v e r   a l t e r   t he   i m p e d a n c e .   I t   was  d e c i d e d   f o r  

s i m p l i c i t y   and  c o m p a c t n e s s   to  u s e   a rms   o n l y   i  of  a n  

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

A l t h o u g h   t h e   p r o f i l e   of  t h e   a rms   can  be  w i d e l y  

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

s m a l l e r   t h e   arm  a r e a   the  n a r r o w e r   t h e   b a n d w i d t h .  
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CLAIMS 

1.  T h i s   i n v e n t i o n   p r o v i d e s   a  d i p o l e   c o m p r i s i n g   t w o  

arms  s e p a r a t e d   by  a  s l o t ,   t he   two  arms  b e i n g  

e l e c t r i c a l l y   l i n k e d   by  a  c o n d u c t i v e   p a t h   a r o u n d   t h e  

s l o t ,   e ach   arm  b e i n g   %/4  l o n g   and  the   s l o t   b e i n g   X / 2  

d e e p ,   whe re   X  is   a  w a v e l e n g t h   of  r a d i a t i o n   t h a t   t h e  

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

2.  A  d i p o l e   as  c l a i m e d   in  c l a i m   1  and  a d d i t i o n a l l y  

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

t he   two  s i d e s   of  t h e   s l o t .  

3  .  A  d i p o l e   as  c l a i m e d   in  c l a i m   2  and  w h e r e i n   s a i d  

f e e d   i s   a r r a n g e d   to  a p p l y   a  s i g n a l   a p p r o x i m a t e l y   h a l f  

way  up  the   s l o t   . 

4  .  A  d i p o l e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   a n d  

w h e r e i n   the   two  arms  a r e   r e c t a n g u l a r .  

5  .  A  d i p o l e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   a n d  

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

of  t h e   s l o t   . 
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