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  A  base  plate  (11)  supports  a  non-conductive  substrate 
(24)  on  which  a  conductive  substrate  (25)  is  mounted.  A 
connector  (19)  conducts  a  signal  to  or  from  the  conductive 
substrate,  Inductive  posts  (28)  such  as  screws  are  electrically 
connected  to  the  conductive  substrate  and  the  base  at 
selected  locations  for  inductively  tuning  the  antenna.  A 

radome  (26)  is  supported  by  the  base  and  covers  the 
conductive  and  non-conductive  substrates  so  that  the  anten- 
na  may  be  mounted  in  a  low  profile  or  near-flush  configura- tions.  The  non-conductive  substrate  may  be  teflon  glass  or air.  The  conductive  substrate  may  be  a  copper-clad  disc located  on  the  teflon  glass. 



The  i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  low  c o s t  

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

a n t e n n a s .  

D i s c   r a d i a t o r s   a r e   w e l l   known  in  t h e   p r i o r  

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

a c c o m p l i s h e d   by  a  m a t c h i n g   n e t w o r k   or  a  p a r a s i t i c  

r a d i a t i n g   e l e m e n t .   These   t u n i n g   m e t h o d s   u s u a l l y  

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

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

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

( o m n i - a n t e n n a )   for   use  on  a i r c r a f t   w i t h   a  m i c r o w a v e  

l a n d i n g  s y s t e m   (MLS)  r e c e i v e r .  



I t   is   a n o t h e r   o b j e c t   o f   t h i s   i n v e n t i o n   t o  

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

c o n s t r u c t i o n ,   i n c l u d i n g   an  e l e m e n t   in  the   form  of   a  

d i s c   w h i c h   may  be  t u n e d .  

The  a n t e n n a   a c c o r d i n g   to  t he   i n v e n t i o n   c o m p r i s e s  

a  b a s e   p l a t e   s u p p o r t i n g  a   n o n - c o n d u c t i v e   s u b s t r a t e   on  

wh ich   a  c o n d u c t i v e   s u b s t r a t e   i s   m o u n t e d .   F i r s t   m e a n s  

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

to  a  r e c e i v e r .   S e c o n d   means   i n d u c t i v e l y   t u n e s   a 

c a p a c i t i v e   d i s c o n t i n u i t y   in  s a i d   c o n d u c t i v e   s u b s t r a t e  

wh ich   o c c u r s   when  t h e   s i g n a l   is  r e c e i v e d .  

For  a  b e t t e r   u n d e r s t a n d i n g   of   the   p r e s e n t  

i n v e n t i o n ,   t o g e t h e r   w i t h   o t h e r   and  f u r t h e r   o b j e c t s ,  

r e f e r e n c e   i s   made  to  t h e   f o l l o w i n g   d e s c r i p t i o n ,   t a k e n  

in  c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s ,   and  i t s  

s c o p e   w i l l   be  p o i n t e d   o u t   in  t h e   a p p e n d e d   c l a i m s .  

F i g u r e   1  is  a  c r o s s - s e c t i o n a l   view  of  o n e  

e m b o d i m e n t   o f   an  a n t e n n a   a c c o r d i n g  - t o   t he   i n v e n t i o n  

m o u n t e d   in   a  low  p r o f i l e   c o n f i g u r a t i o n .  



F i g u r e   2  is  a  s e c t i o n a l   v i ew   t a k e n   a l o n g   l i n e  

2-2  of  f i g u r e   1 .  

F i g u r e  3   is  a  c r o s s - s e c t i o n a l   v iew  of  a n o t h e r  

e m b o d i m e n t   of   an  a n t e n n a   a c c o r d i n g   to  t h e   i n v e n t i o n  

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

The  low  p r o f i l e   o m n i - a n t e n n a   a c c o r d i n g   to  t h e  

i n v e n t i o n   is  p a r t i c u l a r l y   s u i t e d   fo r   a i r c r a f t  

a p p l i c a t i o n s .   P r e f e r a b l y ,   t h e   a n t e n n a   is  m o u n t e d   o n  

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

s y s t e m   r e c e i v e r   in  t he   a i r c r a f t .  

As  i l l u s t r a t e d   in  f i g u r e s   1  and  2,  a n t e n n a   10  

i n c l u d e s   b a s e   p l a t e   11  m o u n t e d   in  a  low  p r o f i l e  

c o n f i g u r a t i o n   to  a i r c r a f t   s k i n   12  by  b o l t s   13  w h i c h  

e n g a g e   a i r c r a f t   s k i n   1 2 .  

A n t e n n a   10  is  m o u n t e d  t h r o u g h   o p e n i n g   18  i n  

a i r c r a f t   s k i n . 1 2   and  is  c o n n e c t e d   to  i t s   a s s o c i a t e d  

s y s t e m ,   such   as  an  MLS  r e c e i v e r ,   by  TNC  c o n n e c t o r   1 9 .  

Base  p l a t e   1 1  h a s  a n  o p e n i n g   w h i c h   is  e n g a g e d   by  T N C  

c o n n e c t o r   19.   S c r e w s   20  have   t h r e a d s   ( n o t   s h o w n )  

which   e n g a g e   c o r r e s p o n d i n g   t h r e a d s   in  b a s e   p l a t e   11  a n d  

r e t a i n   TNC  c o n n e c t o r   19  in  p l a c e .   C o n n e c t o r  1 9  



s u p p o r t s   i n s u l a t o r   22  h a v i n g   c o n d u c t o r   23  l o c a t e d   i n  

i t s   c e n t e r .   N o n - c o n d u c t i v e   s u b s t r a t e   24  is   a d j a c e n t  

b a s e   p l a t e   11  and  s u p p o r t s   c o n d u c t i v e   s u b s t r a t e   2 5  

which   i s   c o n n e c t e d   to  c o n d u c t o r   23.   T h i s   s t r u c t u r e   i s  

e n c l o s e d   by  r a d o m e   26  m o u n t e d  o n   b a s e   p l a t e   11  a n d  

e n g a g e d   by  p r o j e c t i o n s   27 .   Base  p l a t e   11 ,   s u b s t r a t e  

24  and  s u b s t r a t e   25  a r e   p r e f e r a b l y   l o c a t e d   in  p a r a l l e l  

p l a n e s ,   as  i l l u s t r a t e d .  

As  i l l u s t r a t e d   in  f i g u r e   2,  a  p r e f e r r e d  

e m b o d i m e n t   o f   a n t e n n a   10  i s   a  c i r c u l a r   c o n f i g u r a t i o n  

w i t h   c o n d u c t i v e   s u b s t r a t e   25  b e i n g   a  m e t a l l i c   d i s c .  

H o w e v e r ,   t h e   a n t e n n a   a c c o r d i n g   to  t h e   i n v e n t i o n   may  b e  

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

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

Due  to  r e c i p r o c i t y ,   a n t e n n a   10  may  be  u s e d   i n  

e i t h e r   a  t r a n s m i t t i n g   or  r e c e i v i n g   n o d e .   In  t h e  

r e c e i v i n g   mode,   TNC  c o n n e c t o r   19  is  c o n n e c t e d   b y  

c o a x i a l   c a b l e   to  a  s i g n a l   r e c e i v e r   ( n o t   s h o w n ) .  

C o n d u c t i v e   s u b s t r a t e   25  f u n c t i o n s   as  t h e   r e c e i v i n g  

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

23.  The  s i g n a l s   a r e   t r a n s m i t t e d   t h r o u g h   t he   c o a x i a l  

c a b l e   to  t h e   r e c e i v e r .   In  t he   t r a n s m i t t i n g   mode ,   TNC 

c o n n e c t o r   19  is   c o n n e c t e d   v i a   c o a x i a l   c a b l e   to  a  

t r a n s m i t t e r   ( n o t   s h o w n )   wh ich   p r o v i d e s   a  s i g n a l   to  b e  



r a d i a t e d .   The  s i g n a l   is  c o n d u c t e d   by  the   c o a x i a l  

c a b l e   t h r o u g h   c o n d u c t o r   23  to  c o n d u c t i v e   s u b s t r a t e   2 5  

wh ich   r a d i a t e s   t h e   s i g n a l .  

T u n i n g   of   a n t e n n a   10  is  a c c o m p l i s h e d   in  t h e  

f o l l o w i n g   m a n n e r .   C o n d u c t i v e   s u b s t r a t e   25,   p r e f e r a b l y  

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

r e g i o n   a t   or  n e a r   i t s  e d g e .   T h i s   p r i m a r y   r e f l e c t i o n  

r e g i o n   o c c u r s   at   t h e   d i s c o n t i n u i t y   b e t w e e n   t h e  

c a p t u r e d   wave  and  t h e   r a d i a t e d   wave  i . e .   from  t h e  

r e g i o n   i n w a r d   d i s c   25  f u n c t i o n s   as  a  r a d i a l   w a v e g u i d e  

w h e r e a s   from  t h e   r e g i o n   o u t w a r d   d i s c   25  f u n c t i o n s   as  a  

r a d i a t o r .   From  t h i s   p r i m a r y   r e f l e c t i o n   r e g i o n   o r  

d i s c o n t i n u i t y   o u t w a r d ,   t he   c o n d u c t i v e   s u b s t r a t e   2 5  

a p p e a r s   to  be  a  c a p a c i t i v e   d e v i c e .   T u n i n g   i s  

a c c o m p l i s h e d   by  s e l e c t i v e l y   i n s e r t i n g   s c r e w s   2 8  

t h r o u g h   c o n d u c t i v e   s u b s t r a t e   25  and  in  e l e c t r i c a l  

c o n t a c t   t h e r e w i t h ,   t h r o u g h   t h e   n o n - c o n d u c t i v e  

s u b s t r a t e   24  and  t h r e a d i n g   i n t o   b a s e   p l a t e   11 .   S c r e w s  

28  f u n c t i o n  a s  i n d u c t i v e   p o s t s   which   i n d u c t i v e l y   t u n e  

t h e   c a p a c i t i v e   d i s c o n t i n u i t y   of   a n t e n n a   1 0 .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   t h e   b a s e   p l a t e   11  i s  

a  c i r c u l a r   m e t a l l i c   p l a t e   e l e c t r i c a l l y   c o n t a c t i n g  

a i r c r a f t   s k i n   12.  N o n - c o n d u c t i v e   s u b s t r a t e   24  is  a 

- t e f l o n   g l a s s   s u b s t r a t e   0.16  ems.  t h i c k   h a v i n g  



c o p p e r   c l a d d i n g   to  form  t he   c o n d u c t i v e   s u b s t r a t e   2 5 .  

Radome  26  is   a  c l e a r   p l a s t i c   r a d o m e   s u c h   a s  

p o l y c a r b o n a t e   h a v i n g   t a p e r e d   s h o u l d e r   26a  w h i c h  

r e s u l t s   in  a  c o n f i g u r a t i o n   wh ich   has   a  v e r y   l o w  

p r o f i l e   and  can  be  f a b r i c a t e d   a t   low  c o s t .  

F u t h e r m o r e ,   s u c h   a  s t r u c t u r e   p r o v i d e s   p e r f o r m a n c e   w i t h  

r e s p e c t   to  i m p e d a n c e   m a t c h i n g   wh ich   is   more  t h a n  

a d e q u a t e   for   MLS  a p p l i c a t i o n s .   Th i s   is  d u e ,   in  p a r t ,  

to  the   f a c t   t h a t   the   t h i c k n e s s   o f   t h e   n o n - c o n d u c t i v e  

s u b s t r a t e   24  p r o v i d e s   t h e   i m p e d a n c e   t r a n s f o r m a t i o n  

n e c e s s a r y   to  m a t c h   t h e   a n t e n n a   so  t h a t   i t s   VSWR  i s  

l e s s   t h a n   2 : 1 .  

F i g u r e   3  i l l u s t r a t e s   a n t e n n a   10  m o u n t e d   in  a  

n e a r - f l u s h   c o n f i g u r a t i o n   w h e r e i n   b a s e   p l a t e   1 1  

e n g a g e s   t h e  u p p e r s i d e   of   a i r c r a f t   s k i n   12.  In  t h e  

e m b o d i m e n t   shown  in  f i g u r e   3,  a i r   gap  30  f u n c t i o n s   a s  

t h e   n o n - c o n d u c t i v e   s u b s t r a t e   b e t w e e n   b a s e   p l a t e   11  a n d  

c o n d u c t i v e   s u b s t r a t e   25.   T u n i n g   s c r e w s   28  s u p p o r t  

s u b s t r a t e   25  in  p l a c e .   Figure   1  i s   a  l o w e r  

p r o f i l e   c o n f i g u r a t i o n   b e c a u s e   r a d o m e   26  is   l o c a t e d  

w i t h i n   o p e n i n g   18  and  m a i n t a i n s   a  low  p r o f i l e   w i t h  

r e s p e c t   to  a i r c r a f t   s k i n   12  so  t h a t   s k i n   12  and  t h e  

t op   of  r a d o m e   26  a r e   in  s u b s t a n t i a l l y   t h e   same  p l a n e .  



C l a i m   1.  An  a n t e n n a   h a v i n g   a  c o n d u c t i v e  

b a s e   ( 1 1 ) ,   s a i d   a n t e n n a   c h a r a c t e r i z e d   b y :  

(1 )   a  n o n - c o n d u c t i v e   s u b s t r a t e   (24)   a d j a c e n t  

s a i d   b a s e   ( 1 1 ) ;  

(2)  a  c o n d u c t i v e   s u b s t r a t e   (25)   a d j a c e n t   s a i d  

n o n - c o n d u c t i v e   s u b s t r a t e   ( 2 4 ) ;  

( 3 )   a  f i r s t   c i r c u i t   ( 19 ,   22,  23)  f o r  

c o n d u c t i n g   a  s i g n a l   to  or  f r o m  

s a i d   c o n d u c t i v e   s u b s t r a t e   ( 2 5 ) ;   a n d  

(4)   a  s e c o n d   c i r c u i t   ( 2 8 )   c o u p l e d   b e t w e e n   s a i d  

c o n d u c t i v e   s u b s t r a t e   (25)   and  s a i d   b a s e   ( 6 )  

a t   s e l e c t e d   l o c a t i o n s   fo r   i n d u c t i v e l y   t u n i n g  

s a i d   a n t e n n a .  

C l a i m   2.  The  a n t e n n a   of   c l a i m   1  w h e r e i n   s a i d  

b a s e ,   s a i d   n o n - c o n d u c t i v e   s u b s t r a t e ,   and  s a i d  

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

C l a i m   3.  The  a n t e n n a   of  c l a i m   1  w h e r e i n   s a i d  

s e c o n d   c i r c u i t   ( 2 8 )   c o m p r i s e s   i n d u c t i v e   p o s t s  

e l e c t r i c a l l y   c o n n e c t e d   to  s a i d   c o n d u c t i v e   s u b s t r a t e ,  

and  s a i d   b a s e .  

C l a i m   4.  The  a n t e n n a   of  c l a i m   3  f u r t h e r  

c o m p r i s i n g   a  r a d o m e   ( 2 6 )   s u p p o r t e d   by  s a i d   b a s e   a n d  

c o v e r i n g   s a i d   c o n d u c t i v e   s u b s t r a t e   and  s a i d  

n o n - c o n d u c t i v e   s u b s t r a t e .  



C l a i m   5.  The  a n t e n n a   o f   c l a i m   4  w h e r e i n   s a i d  

c o n d u c t i v e   s u b s t r a t e   (25)   c o m p r i s e s   a  m e t a l l i c   d i s c  

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

e l e c t r i c a l l y   c o n n e c t e d   b e t w e e n   s a i d   b a s e   and  s a i d   d i s c  

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

C l a i m   6.  The  a n t e n n a   of  c l a i m   5  w h e r e i n   s a i d  

n o n - c o n d u c t i v e   s u b s t r a t e   ( 2 4 )   c o m p r i s e s   t e f l o n   g l a s s .  

C l a i m   7.  The  a n t e n n a   of  c l a i m   6  w h e r e i n   s a i d  

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

t e f l o n   g l a s s .  

C l a i m   8.  The  a n t e n n a   of  c l a i m   7  w h e r e i n   s a i d  

m e t a l l i c   m e m b e r s   a r e   s c r e w s   and  s a i d   r a d o m e   i s  

p o l y c a r b o n a t e .  

C l a i m   9.  The  a n t e n n a   of  c l a i m   5  w h e r e i n   s a i d  

n o n - c o n d u c t i v e   s u b s t r a t e   c o m p r i s e s   a i r   ( 3 0 ) .  

C l a i m   10.   The  a n t e n n a   of  c l a i m   6  w h e r e i n   s a i d  

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

b a s e   and  c o u p l e d   to  s a i d   d i s c .  

C l a i m   11.   The  a n t e n n a   o f   c l a i m   9  w h e r e i n   s a i d  

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

b a s e   and  c o u p l e d   to  s a i d   d i s c .  
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