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©  A  waveguide  and  a  method  of  making  the  same. 
When  machining  waveguides  a  problem  exists  because 

of  the  flexing  of  the  machining  tool,  this  leading  to  in- 
accuracies  in  the  waveguide.  This  is  especially  pronounced 
for  narrow  waveguides  designed  for  high  frequency  opera- 
tion  since  the  tool  has  had  to  be  of  correspondingly  narrow 
diameter,  In  Figure  2  a  number  of  waveguides  having  a  nar- 
row  dimension  W are  formed  by  interdigitated  projections  (6, 
6A)  on  two  piece  of  material  1  and  2.  These  intedigitated 
projections  are  produced  by  machining  relatively wide  paral- 
lel  grooves  in  the  two  pieces  of  material  and  this  can  be  done 
using  a  relatively  large  diameter  tool  which  is  not  appreciably 
subject  to  flexing  during  operation.  The  result  is  relatively 
accurate,  narrow  waveguides  of  high  surface  finish  unobtain- 
able  using  conventional  techniques. 
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T h i s   i n v e n t i o n   r e l a t e s   to   w a v e g u i d e s .   I t   a r o s e   i n  

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

a  p l u r a l i t y   of  w a v e g u i d e s   l e a d i n g   to   an  a r r a y   o f  

r a d i a t i n g   a p e r t u r e s .   A  s q u i n t l e s s   a n t e n n a   i s   an  a n t e n n a  

in  w h i c h   r a d i a t i o n   i s   f ed   to   an  a r r a y   o f   r a d i a t i n g  

p o s i t i o n s   in  s u c h   a  way  t h a t   i t   a r r i v e s   a t   e a c h   o f   t h o s e  

p o s i t i o n s   a t   t h e   same  p h a s e .  

S q u i n t l e s s   a n t e n n a   f o r   o p e r a t i o n   in   t h e   L  a n d   S  b a n d  

of  f r e q u e n c i e s ,   h a v e   b e e n   made  in   t h e   p a s t   by  m a c h i n i n g  

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

T h e s e   s h e e t s   a r e   t h e n   f i t t e d   t o g e t h e r ,   one  on  t o p   of   t h e  

o t h e r ,   so  t h a t   e a c h   g r o o v e   in   one  s h e e t   c o - o p e r a t e s   w i t h  

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

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

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

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

The  i n v e n t o r   has   f o u n d   t h a t   t h i s   p r o b l e m   i s  

a c c e n t u a t e d   when  t h e   a n t e n n a   i s   d e s i g n e d   to   o p e r a t e   a t  

h i g h   f r e q u e n c i e s ,   e . g .   in   t h e   J  b a n d .   T h i s   i s   b e c a u s e  

t h e   w a v e g u i d e s   n e e d   to   be  c o r r e s p o n d i n g l y   n a r r o w e r .   T h e y  

t h e r e f o r e   need   to  be  m a c h i n e d   u s i n g   an  end  m i l l   or   o t h e r  

t o o l   of   r e l a t i v e l y   s m a l l   d i a m e t e r .   The  s m a l l   d i a m e t e r  

means   t h a t   t h e   t o o l   i s   l i a b l e   to   f l e x   in   o p e r a t i o n   a n d  

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

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

r e l e v a n t   b u t   t he   r e l a t i o n s h i p   b e t w e e n   t h e   d i a m e t e r   and  t h e  

l e n g t h ,   t h e   min imum  p o s s i b l e   l e n g t h   of   t h e   t o o l   b e i n g  

d i c t a t e d   by  t h e   d e p t h   of  t h e   g r o o v e   r e q u i r e d .   As  a n  

e x a m p l e ,   r e c t a n g u l a r   w a v e g u i d e s   f o r   J  band   o p e r a t i o n   m i g h t  

t y p i c a l l y   be  one  m i l l i m e t e r   w i d e   and  t e n   m i l l i m e t e r s   d e e p .  

U s i n g   t he   c o n v e n t i o n a l   t e c h n i q u e   d e s c r i b e d   a b o v e   t h i s   w o u l d  

mean  m a c h i n i n g   g r o o v e s   one  m i l l i m e t e r   w i d e   and  f i v e  

m i l l i m e t e r s   d e e p .  



T h i s   i n v e n t i o n   p r o v i d e s   a  m e t h o d   o f   m a k i n g   a  w a v e g u i d e  

in  w h i c h   a  g r o o v e   h a v i n g   a  b a s e   and  two  s i d e s   i s   f o r m e d  

in  one  p i e c e   of   m a t e r i a l ,   a  p r o j e c t i o n   i s   f o r m e d   on  a n o t h e r  

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

t h e   g r o o v e   so  as  to   f o rm  t h e   w a v e g u i d e   b e t w e e n   a  s i d e   o f  

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

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

and  two  s i d e s   in  one   p i e c e   of   m a t e r i a l   and   a  s i d e   o f   a  

p r o j e c t i o n   h a v i n g   an  end  f a c e   and  two  s i d e s   on  a n o t h e r  

p i e c e   of   m a t e r i a l ,   t h e   p r o j e c t i o n   f i t t i n g   in   t h e   g r o o v e .  



One  way  in   w h i c h   t h e   i n v e n t i o n   may  be  p e r f o r m e d   w i l l  

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

d r a w i n g s   in  w h i c h : -  

F i g u r e   1  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of   a  

s q u i n t l e s s   a n t e n n a   c o n s t r u c t e d   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 ;   a n d  

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

in  F i g u r e   1  v i e w e d   f rom  t h e   d i r e c t i o n   i n d i c a t e d   by  a r r o w  

A  on  F i g u r e   1 .  

R e f e r r i n g   f i r s t l y   to   F i g u r e   1,  t h e   a n t e n n a   i s   f o r m e d  

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

e . g . . ,   b r a s s   o r   a l u m i n i u m .   The  f i r s t   p i e c e   1  of   m a t e r i a l  

i s   m a c h i n e d   w i t h   a  number   of   g r o o v e s   4  of  v a r i o u s  

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

e a c h   o t h e r   as  shown .   Each   g r o o v e   4  h a s ,   a t   i t s   b a s e ,   a  

p o r t i o n   of   r e d u c e d   w i d t h   f o r m i n g   a  s l o t   5.  T h e s e   s l o t s  

5  may  be  m a c h i n e d   b e f o r e   or   a f t e r   m a c h i n i n g   of   t h e   r e s t  

of  t h e   g r o o v e s   4  u s i n g   a  t o o l   of   n a r r o w e r   d i a m e t e r .  

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

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

p a i r   of   a d j a c e n t   g r o o v e s   4  a  f l a n g e   6  i s   d e f i n e d .   I t  

w i l l   be  n o t e d   t h a t   t h e   g r o o v e s   4  a r e   n o t   s t r a i g h t .   E a c h  

has   a  b e n d   7  and  a  bend  8 .  

The  s e c o n d   p i e c e ' 2   of   m a t e r i a l   has   f e a t u r e s   4A,  5A,  6 A ,  

7A  and  8A  c o r r e s p o n d i n g   to   4 , 5 , 6 , 7   and   8.  The  f l a n g e s  

6A  f o r m   p r o j e c t i o n s   w h i c h   f i t   s n u g l y   i n t o   t h e   s l o t s   5 .  

The  p a r t s   1  and  2  h a v e   r e s p e c t i v e   r e b a t e s   9  and  9A 

and  t h e s e   c o - o p e r a t e   w i t h   t h e   t h i r d   p i e c e   3  of  m a t e r i a l  

as  w i l l   now  be  e x p l a i n e d .  

The  p i e c e   3  of  m a t e r i a l   i s   m a c h i n e d   so  as  to   f o r m   a  

c h a n n e l   10  w h i c h   t a p e r s   f r o m   a  r e l a t i v e l y   deep   end  11  t o  

a  r e l a t i v e l y   s h a l l o w   end  12.  R e b a t e s   13  fo rm  l i p s   14 

w h i c h   f i t   i n t o   t h e   r e b a t e s   9  and  9A  of   t h e   r e s p e c t i v e  

p a r t s   1  and  2.  When  t h e   p a r t s   1 , 2   and  3  a r e   a s s e m b l e d ,  



as  shown  in  F i g u r e   2,  t h e   t a p e r   of   t h e   c h a n n e l   10  s e r v e s  

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

11  of   t h e   c h a n n e l   10  e v e n l y   i n t o   e a c h   o f   t h e   w a v e g u i d e s  

f o r m e d   by  t h e   p a r t s   1  and  2 .  

R e f e r r i n g   now  to   F i g u r e   2,  t h i s   shows   t h e   p a r t s   1  a n d  

2  f i t t e d   t o g e t h e r   a n d  i t   can  be  s e e n   t h a t   e a c h   s i d e   o f  

e a c h   p r o j e c t i o n   6 A  c o - o p e r a t e s   w i t h   an  a d j a c e n t   s i d e   o f  

a  f l a n g e   6  to   f o r m   a  w a v e g u i d e   of  w i d t h   W.  T h i s   w i d t h   W 

i s   much  s m a l l e r   t h a n   t h e   d i a m e t e r   of   t h e   t o o l   n e e d e d   t o  

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

r e f e r r e d   to  p r e v i o u s l y .   I t   i s   t h u s   p o s s i b l e   b y  

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

g r e a t   a c c u r a c y   and  h i g h   s u r f a c e   f i n i s h .  

I t   w i l l   be  a p p a r e n t   t h a t   t h e   i n v e n t i o n   i s   a p p l i c a b l e  

to   n o n - s q u i n t l e s s   f e e d s   and  to   o t h e r   t y p e   o f   a p p a r a t u s  

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

e x a m p l e   be  e m p l o y e d   in   t h e   m a n u f a c t u r e   o f   d i v e r g i n g  

a n d / o r   t a p e r e d   w a v e g u i d e s   as  m i g h t   be  u s e d   in  an  o r g a n -  

p i p e   s c a n n e r .  



1.  A  m e t h o d   o f  m a k i n g   a  w a v e g u i d e   i n   w h i c h   a  g r o o v e  
h a v i n g   a  b a s e   and  two  s i d e s   i s   f o r m e d   in   one  p i e c e   o f  

m a t e r i a l ,   and  a  p r o j e c t i o n   h a v i n g   an  end   f a c e   and  t w o  

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

in  t h a t   t h e   p r o j e c t i o n   i s   t h e n   f i t t e d   i n t o   t h e   g r o o v e   s o  

as  to   f o rm  t h e   w a v e g u i d e   b e t w e e n   a  s i d e   of   t h e   p r o j e c t i o n  

and  a  s i d e   of   t h e   g r o o v e .  
2.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1  in   w h i c h   two  w a v e g u i d e s  

a r e   f o r m e d   on  o p p o s i t e   s i d e s   of   t h e   p r o j e c t i o n   b e t w e e n  

t h e   p r o j e c t i o n   and  c o r r e s p o n d i n g   s i d e s   o f   t h e   g r o o v e .  
3.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1  o r   2  in   w h i c h   s a i d   o n e  

p i e c e   of   m a t e r i a l   has   a  p l u r a l i t y   o f   g r o o v e s   and  t h e  

o t h e r   p i e c e   of   m a t e r i a l   has   a  p l u r a l i t y   o f   p r o j e c t i o n s ,  

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

a  p l u r a l i t y   of   w a v e g u i d e s .  

4.  A  m e t h o d   a c c o r d i n g   to  c l a i m   3  in   w h i c h   a  ma in   w a v e -  

g u i d e   i s   f o r m e d   by  s e c u r i n g   to   t h e   s a i d   two  p i e c e s   o f  

m a t e r i a l ,   a  t h i r d   p i e c e   of  m a t e r i a l   f o r m i n g   a  c h a n n e l  

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

w a v e g u i d e s .  

5.  A  m e t h o d   a c c o r d i n g   to  c l a i m   4  o f   m a k i n g   an  a n t e n n a  

h a v i n g   a  p l u r a l i t y   of  r a d i a t i n g   a p e r t u r e s   in   w h i c h   e a c h  

of  s a i d   p l u r a l i t y   of  w a v e g u i d e s   has   an  o p e n   e n d ,  

o p p o s i t e   to   an  end  c o m m u n i c a t i n g   w i t h   t h e   c h a n n e l ,   e a c h  

s a i d   open   end  c o n s t i t u t i n g   one  of   s a i d   r a d i a t i n g   a p e r t u r e s .  

6.  A  m e t h o d   a c c o r d i n g   to   c l a i m 5   of   m a k i n g   a  s q u i n t l e s s  

a n t e n n a .  

7.  A  m e t h o d   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m   in  w h i c h   t h e  

w a v e g u i d e   or   e a c h   w a v e g u i d e   i s   f o r   o p e r a t i o n   a t   J  b a n d .  

8.  A p p a r a t u s   c o m p r i s i n g   a  w a v e g u i d e   c h a r a c t e r i s e d   i n  

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

h a v i n g   a  b a s e   and  two  s i d e s  i n   one   p i e c e   of   m a t e r i a l   a n d  

a  s u r f a c e   of  a  p r o j e c t i o n   h a v i n g   an  end   f a c e   and  two  s i d e s  

on  a n o t h e r   p i e c e   of   m a t e r i a l ,   t h e   p r o j e c t i o n   f i t t i n g   i n  



t h e   g r o o v e .  

9.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   8  in  w h i c h   two  w a v e -  

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

p r o j e c t i o n ,   b e t w e e n   t h e   p r o j e c t i o n   and  c o r r e s p o n d i n g  

s i d e s   of   t h e   g r o o v e .  
10.  A p p a r a t u s   a c c o r d i n g   t o   c l a i m   8  o r   9  in   w h i c h   s a i d  

one  p i e c e   of   m a t e r i a l   has   a  p l u r a l i t y   of   g r o o v e s   and  t h e  

o t h e r   p i e c e   o f  m a t e r i a l   has   a  p l u r a l i t y   of   p r o j e c t i o n s ,  

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

a  p l u r a l i t y   of  w a v e g u i d e s .  

11.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   10  c o m p r i s i n g   a  m a i n  

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

c h a n n e l   w h i c h ' c o m m u n i c a t e s   w i t h   e a c h   of   s a i d   p l u r a l i t y   o f  

w a v e g u i d e s .  

12.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   11  in   t h e   form  of   a n  

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

of   s a i d   p l u r a l i t y   o f   w a v e g u i d e s   h a v i n g   an  open   e n d  

o p p o s i t e   to  an  end  c o m m u n i c a t i n g   w i t h   t h e   c h a n n e l ,   a n d  

e a c h   s a i d   open   end  c o n s t i t u t i n g   one  o f   s a i d   r a d i a t i n g  

a p e r t u r e s .  

13.  A  s q u i n t l e s s   a n t e n n a   c o n s t r u c t e d   in   a c c o r d a n c e   w i t h  

c l a i m   1 2 .  

14.  A  w a v e g u i d e   f o r   J  band   o p e r a t i o n   and  c o n s t r u c t e d   i n  

a c c o r d a n c e  w i t h   any  of  c l a i m s   8  to   1 3 .  








	bibliography
	description
	claims
	drawings
	search report

