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©  Coaxial  connector  for  controlled  impedance  transmission  lines. 

  Two  wiring  boards  (100,  124)  are  connected  together  on 
either  side  of  an  RF  shield  (112)  by  a  pin  (104)  passing 
through  a  hole  (118)  in  the  shield  (112)  without  touching  the 
sides  of  the  hole.  The  pin  (104)  is  secured  to  one  board  (100) 
and  engages  a  connector  (132)  carried  by  the  other  board 
(124)  to  connect  circuits  on  the  two  boards.  The  arrangement 
of  the  invention  is  simpler  than  prior  art  arrangements  using 
coaxial  cables  to  connect  wiring  boards. 



FIELD  OF  THE INVENTION 

The  p r e s e n t   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  w i r i n g   b o a r d  

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

to  i n t e r c o n n e c t   a  p l u r a l i t y   of  w i r i n g   b o a r d s   where   a  c o n d u c t i v e  

hous ing   s e p a r a t e s   the  w i r i n g   b o a r d s   fo r   s h i e l d i n g   p u r p o s e s   a n d  

i t   is  d e s i r a b l e   to  m a i n t a i n   the  r a d i o   f r e q u e n c y   i m p e d a n c e  

c o n s t a n t   from  one  w i r i n g   b o a r d   t h r o u g h   the   h o u s i n g   to   a n o t h e r  

w i r i n g   b o a r d .  

BACKGROUND  OF  THE  INVENTION 

In  the  p a s t ,   many  d i f f e r e n t   methods   of  i n t e r c o n n e c t i n g  

w i r i n g   b o a r d s   have  been  d e v e l o p e d .   They  have  a l l   t e n d e d   to  b e  

complex  and  e x p e n s i v e   but  they   p r o v i d e d   an  a c c e p t a b l e  

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

then   e x i s t i n g   l e v e l   of  t e c h n o l o g y .   Thus,  t h e r e   have   been   f e w  

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

In  the   p a s t ,   t h e r e   have  been  c o n n e c t o r s   such  as  t h o s e  

d e v e l o p e d   by  G.A.  Fedde,   U.S.  P a t e n t   No.  3 , 2 2 1 , 2 8 6 ,   g r a n t e d  

November  30,  1965.   In  t h i s   p a t e n t   t h e r e   a re   a c t u a l l y   f o u r  

s e p a r a t e   b o a r d s   i n v o l v e d   which   r e q u i r e s   the  c o n n e c t o r   to   be  a  

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

s t r i p   l i n e s ,   each   on  i t s   own  b a s e .   Each  end  of  t h e   c o n n e c t o r  

is  c l amped   b e t w e e n   two  of  t he   b o a r d s   and  the   i m p e d a n c e   a n d  

t r a n s m i s s i o n  c h a r a c t e r i s t i c s   of  the   c o n n e c t o r   a re   c o n t r o l l e d   by  



a d j u s t i n g   the   t h i c k n e s s   of  the  c o n n e c t o r   base   m a t e r i a l .   T h i s  

i n v e n t i o n   p r o v i d e s   no  r a d i o   f r e q u e n c y   s h i e l d i n g   be tween   t h e  

v a r i o u s   w i r i n g   b o a r d s   and  is  cumber some   and  c o s t l y   t o  

i m p l e m e n t .  

A n o t h e r   t y p e   of  c o n n e c t o r   was  d i s c l o s e d   by  C . B .   May,  U . S .  

P a t e n t   No.  3 , 2 1 8 , 5 8 5 ,   g r a n t e d   November   16,  1965.   The  May 

p a t e n t   shows  a  complex   m a c h i n e d   p i e c e   w h i c h   in  e f f e c t   p l a c e s   a  

t r a n s m i s s i o n   l i n e   be tween   two  d i e l e c t r i c s   in  o r d e r   t o  

e f f e c t i v e l y   form  a  w a v e g u i d e   b e t w e e n   two  p a r a l l e l   w i r i n g  

b o a r d s .   E s s e n t i a l l y ,   s i x   c l o s e l y   m a c h i n e d   p i e c e s   a r e   r e q u i r e d  

to  p r o v i d e   b o t h   the   c a r r i e r   of  the   s t r i p   c o n d u c t o r   as  w e l l   a s  

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

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

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

e x p e n s i v e   c o n n e c t o r .  

In  most   o t h e r   s i t u a t i o n s   in  t he   p r i o r   a r t ,   the   a t t e m p t   h a s  

been  made  to  c o n n e c t   a  s t r i p   l i n e   to  a  c o a x i a l   l i n e   which  m e a n s  

to  c o n n e c t   to  a n o t h e r   s t r i p   l i n e   r e q u i r e s   a  s e c o n d   s i m i l a r  

c o a x i a l   l i n e   to  s t r i p   l i n e   c o n n e c t o r .   Al l   t h i s   adds  c o s t .   An 

example   of  t h i s   i s   shown  by  B.E.  L o v e j o y ,   U.S.  P a t e n t   No.  

3 , 1 5 5 , 9 3 0 ,   g r a n t e d   November  3,  1964  and  a  s i m p l e r   d e v i c e   i s  

d i s c l o s e d   by  C.B.  May  e t   a l ,   U.S.  P a t e n t   No.  3 , 2 0 1 , 7 2 2 ,   g r a n t e d  

Augus t   17,  1965 .   Th is   a p p r o a c h   has   a l s o   been  used  by  t h e  

a s s i g n e e   of  t he   p r e s e n t   i n v e n t i o n .  

With  t h e s e   p r i o r   a r t   c o n n e c t o r s ,   t he   w i r i n g   b o a r d s   a r e   n o t  

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

s e r v i c i n g   p u r p o s e s .  



H e r e t o f o r e ,   the  bes t   c o n n e c t o r   b e t w e e n   c o n t r o l l e d  

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

b y . t h e   a s s i g n e e   of  the  p r e s e n t   i n v e n t i o n   and  d e s c r i b e d   as  P r i o r  

Ar t .   To  a l l o w   a p p r e c i a t i o n   of  t h i s   P r i o r   Ar t ,   i t   i s   d i s c u s s e d  

i n f r a ,   in  the   D e s c r i p t i o n   of  the   P r e f e r r e d   E m b o d i m e n t .  

SUMMARY  OF  ThE  INVENTION 

The  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 p p a r a t u s   fo r   m a k i n g  

d i r e c t   c o a x i a l   t r a n s i t i o n s   b e t w e e n   c o n t r o l l e d   i m p e d a n c e  

t r a n s m i s s i o n   l i n e s ,   such  as  s t r i p   l i n e s   or  m i c r o s t r i p s ,   on  

s e p a r a t e   w i r i n g   b o a r d s .  

The  p r e s e n t   i n v e n t i o n   f u r t h e r   p r o v i d e s   an  e a s i l y   c o n n e c t e d  

and  d i s c o n n e c t e d   c o n n e c t o r .  

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

the  c o n d u c t o r   d i a m e t e r   is  m a t c h e d   w i th   the   d i e l e c t r i c   d i a m e t e r  

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

The  p r e s e n t   i n v e n t i o n   f u r t h e r   p r o v i d e s   a  c o n n e c t o r  

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

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

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

good  v o l t a g e   s t a n d i n g   wave  r a t i o s   (VSFR)  at   h i g h   f r e q u e n c i e s .  

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

c o n n e c t o r .  

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

which  does   not   r e q u i r e   a  s o l i d   d i e l e c t r i c   m a t e r i a l   and  t h u s  

a v o i d s   the   t r a n s m i s s i o n   l o s s   a s s o c i a t e d   w i t h   most   s o l i d  

d i e l e c t r i c   m a t e r i a l s .  



The  above   and  a d d i t i o n a l   a d v a n t a g e s   of  the   p r e s e n t  

i n v e n t i o n   w i l l   become  a p p a r e n t   to  t h o s e   s k i l l e d   in  the   a r t   f r o m  

a  r e a d i n g   of  t he   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   i n  

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 .  

BRIEF  DESCRIPTION OF THE  DRAWINGS 

F i g .   1  i s   a  s e c t i o n a l   view  of  a  m i c r o s t r i p   to  m i c r o s t r i p  

c o n n e c t o r   of  t h e   type   c u r r e n t l y   known  in  t he   a r t ;  

F i g .   2  i s   a  s e c t i o n a l   view  of  a  m i c r o s t r i p   to  m i c r o s t r i p  

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

the   p r e s e n t   i n v e n t i o n ;   a n d  

F i g .   3  i s   a  g raph   d e p i c t i n g   the   v o l t a g e   s t a n d i n g   wave  

r a t i o   c h a r a c t e r i s t i c   v e r s u s   f r e q u e n c y   of  the  p r e s e n t   i n v e n t i o n .  

DESCRIPTION OF THE  PREFERRED EMBODIMENT 

R e f e r r i n g   now  to  F ig .   1,  t h e r e i n   i s   shown  t he   P r i o r   A r t  

d e v i c e   w i t h   a  f i r s t   w i r i n g   b o a r d   10  h a v i n g   a  c o n t r o l l e d  

i m p e d a n c e   t r a n s m i s s i o n   l i n e   of  the   t ype   r e f e r r e d   to  as  a  

m i c r o s t r i p   and  d e s i g n a t e d   as  f i r s t   m i c r o s t r i p   12,  p r o v i d e d  

t h e r e o n   on  one  s i d e   and  a  g round   p l a n e   14  p r o v i d e d   on  t h e  

o t h e r .   The  f i r s t   w i r i n g   boa rd   10  i s   s e c u r e d   by  a  s c r e w   16  to  a  

boss   18  on  a  c o n d u c t i v e   h o u s i n g   2 0 .  

The  f i r s t   w i r i n g   board   10  is  d i s p o s e d   in  a  f i r s t   o p e n i n g  

22  of  t he   h o u s i n g   20  and  c o v e r e d   by  a  c o n d u c t i v e   c o v e r   23.  A 

s e c o n d   w i r i n g   b o a r d   24  is  d i s p o s e d   in  a  s e c o n d   o p e n i n g   26  o f  

the   h o u s i n g   20  and  c o v e r e d   by  a  c o n d u c t i v e   c o v e r   2 7 .  

The  s e c o n d   w i r i n g   boa rd   24  has  p r o v i d e d   t h e r e o n   a  s e c o n d  



m i c r o s t r i p   28  on  one  s i d e   and  a  g round   p l a n e   30  on  the   o p p o s i t e  

s i d e   t h e r e o f .   The  s e c o n d   c i r c u i t   board   is  he ld   a g a i n s t   a  b o s s  

32  of  the  h o u s i n g   20  by  a  screw  3 4 .  

The  m i c r o s t r i p s   12  and  28,  are   c o n n e c t e d   by  a  m i c r o s t r i p  

to  m i c r o s t r i p   c o n n e c t o r   36  which  e x t e n d s   b e t w e e n   the  f i r s t   a n d  

second   o p e n i n g s   22  and  26,  r e s p e c t i v e l y ,   v i a   a  t h r o u g h - h o l e   3 8 .  

The  m i c r o s t r i p   to  m i c r o s t r i p   c o n n e c t o r   36  c o n s i s t s   o f  

t h r e e   main  p a r t s .  

The  f i r s t   p a r t   is   a  f e m a l e   c o n n e c t o r   40  h a v i n g   a  male  t h r e a d   a t  

one  end  42.  The  f e m a l e   c o n n e c t o r   40  i s   s e c u r e d   to  the   f i r s t  

w i r i n g   board   10  by  p i n s   41  (on ly   one  shown)  which   e x t e n d  

t h r o u g h   the  w i r i n g   b o a r d   10  and  a re   h e l d   in  p l a c e   by  s o l d e r  

j o i n t   43.  I t   c o n t a i n s   a  c y l i n d r i c a l   d i e l e c t r i c   44  w h i c h  

c o a x i a l l y   s u r r o u n d s   a  c o n d u c t o r   46  which   e x t e n d s   t h r o u g h   t h e  

f i r s t   w i r i n g   b o a r d   10  and  is   s o l d e r e d   at   s o l d e r   j o i n t   47  to   t h e  

f i r s t   m i c r o s t r i p   12.  The  f i r s t   w i r i n g   boa rd   10  is   h e l d   to  t h e  

h o u s i n g   20  by  means  of  a  l o c k w a s h e r   48  and  nut   49  which  i s  

s c r ewed   onto  the  male   t h r e a d   42  to  make  the   f e m a l e   c o n n e c t o r   40 

ac t   as  a  h o l d i n g   b o l t .  

The  s econd   p a r t   is  a  male  c a b l e   c o n n e c t o r   50  h a v i n g   a  

f ema le   t h r e a d   52  in  which   the  male  t h r e a d   42  of  t he   f e m a l e  

c o n n e c t o r   40  is  t h r e a d e d .   The  male  c a b l e   c o n n e c t o r   50  c o n t a i n s  

a  d i e l e c t r i c   54  which   c o a x i a l l y   s u r r o u n d s   c o n d u c t o r   56  w h i c h  

e x t e n d s   i n t o   a  cup  58  of  the  c o n n e c t o r   46.  The  c o n d u c t o r   5 6  

i t s e l f   has  a  cup  6 0 .  

The  t h i r d   p o r t i o n   of  the   m i c r o s t r i p   to  m i c r o s t r i p  

c o n n e c t o r   36  is   a  c o a x i a l   c a b l e   62  which   is  i n s e r t e d   i n t o   a  

stem  p o r t i o n   63  of  t he   f e m a l e   c a b l e   c o n n e c t o r   50  which  c o n t a i n s  



b a r b s   65.  The  c o a x i a l   c a b l e   62  c o n t a i n s   a  c o a x i a l   c y l i n d r i c a l  

g r o u n d   c o n d u c t o r   64  which   is  c o n t a i n e d   b e t w e e n   c o a x i a l ,  

c y l i n d r i c a l   i n n e r   and  o u t e r   d i e l e c t r i c s   66  and  6 8 ,  

r e s p e c t i v e l y ,   which   f u r t h e r   e n c i r c l e   a  c o a x i a l   c a b l e   c o n d u c t o r  

7 0 .  

The  c o a x i a l   c a b l e   62  i s   a s s e m b l e d   w i t h   t he   male  c a b l e  

c o n n e c t o r   50  by  b e i n g   i n s e r t e d   in  t he   s tem  63  and  h a v i n g   t h e  

s tem  63  c r i m p e d   a r o u n d   one  end  of  the   c o a x i a l   c a b l e   62  so  as  t o  

have  b a r b s   65  p i e r c e   the   o u t e r   d i e l e c t r i c   66  and  c o n d u c t i v e l y  

c o n t a c t   t h e   g round   c o n d u c t o r   64.  In  t he   a s s e m b l e d   c o n d i t i o n ,  

the   c a b l e   c o n d u c t o r   70  i s   e n g a g e d   w i t h   t he   cup  60  of  the   f e m a l e  

c a b l e   c o n n e c t o r   5 0 .  

The  end  of  the   c o n d u c t o r   70  o p p o s i t e   t h e   male   c o n n e c t o r   50 

e x t e n d s   t h r o u g h   the  s e c o n d   w i r i n g   b o a r d   24,  and  i s   c o n d u c t i v e l y  

c o n n e c t e d   a t   s o l d e r   j o i n t   71  to  t he   s e c o n d   m i c r o s t r i p   28.  The 

g r o u n d   c o n d u c t o r   64  in  the   c o a x i a l   c a b l e   62  i s   c o n n e c t e d   to  t h e  

g r o u n d   p l a n e   30  on  the   s e c o n d   w i r i n g   b o a r d   24  by  s o l d e r   j o i n t  

72.  The  g r o u n d   p l a n e   14  is   c o n n e c t e d   by  the   f e m a l e   c o n n e c t o r  

40  to   t h e   male  c o n n e c t o r   50  which  has  b a r b s   65  e n g a g i n g   t h e  

g r o u n d   c o n d u c t o r   64  which   in  t u r n   is   c o n d u c t i v e l y   c o n n e c t e d   t o  

the   g r o u n d   p l a n e   30  v i a   the   s o l d e r   j o i n t   7 2 .  

As  i s   e v i d e n t ,   t h i s   P r i o r   Art  m i c r o s t r i p   to  m i c r o s t r i p  

c o n n e c t o r   36  is  e x c e e d i n g l y   complex   and  t h e r e f o r e   e x p e n s i v e .  

F u r t h e r ,   t h e r e   a re   many  s t e p s   in  a s s e m b l y   r e q u i r e d   which  r e s u l t  

in  a d d i t i o n a l   e x p e n s e .   F u r t h e r ,   the   d i e l e c t r i c   m a t e r i a l   t e n d s  

to  be  e x p e n s i v e   and  t h e r e   a r e   a  l a r g e   number  of  m a n u f a c t u r i n g  

s t e p s   i n v o l v e d   in  t he   m a n u f a c t u r i n g   of  t he   m i c r o s t r i p   t o  



m i c r o s t r i p   c o n n e c t o r   3 6 .  

R e f e r r i n g   now  to  Fig.   2  t h e r e i n   is  shown  a  f i r s t   w i r i n g  

board   100  h a v i n g   a  f i r s t   m i c r o s t r i p   101  on  one  s i d e   and  a  

g round   p l a n e   102  on  the   o t h e r .   The  f i r s t   w i r i n g   board   100 

c a r r i e s   a  pin  104  e x t e n d i n g   t h e r e t h r o u g h   wh ich   is   c o n d u c t i v e l y  

c o n n e c t e d   by  s o l d e r   106  to  the  f i r s t   m i c r o s t r i p   101  and  w h i c h  

has  a  d i a m e t e r   " d " .  

The  f i r s t   w i r i n g   board   100  is  c o n n e c t e d   by  a  s c r ew  108  t o  

p r o v i d e   good  g round   to  a  boss  110  wh ich   i s   p a r t   of  a  h o u s i n g  

112.  The  h o u s i n g   112  has  a  f i r s t   o p e n i n g   114  and  a  s e c o n d  

o p e n i n g   116  i n t o   which  a  boss  111  e x t e n d s .   The  f i r s t   a n d  

s econd   o p e n i n g s   114  and  116  are   c o n n e c t e d   by  a  t h r o u g h   ho le   1 1 8  

h a v i n g   a  d i a m e t e r   of  "D"  which  e x t e n d s   t h r o u g h   the   boss   1 1 0 .  

The  r a t i o   of  the   d i a m e t e r   of  the   h o l e   118  to  t he   d i a m e t e r  

of  the  p in   104  is   s u b s t a n t i a l l y :  

D/d  =  Ln-1(Z0  e  / 5 9 . 9 ) ;  

where :   D =  the   d i a m e t e r   of  s a id   h o l e ;  

d =  d i a m e t e r   of  s a id   p i n ;  

Z0 =  r a d i o   f r e q u e n c e   i m p e d a n c e   in  ohms;  a n d  

∈  =   d i e l e c t r i c   c o n s t a n t   of  t he   m a t e r i a l   d i s p o s e d  

b e t w e e n   s a id   pin  and  s a i d   h o l e .  

The  above  e q u a t i o n   is  d e r i v e d   in  ' R e f e r e n c e   Data   fo r   R a d i o  

E n g i n e e r s " ,   4 th   E d i t i o n ,   12th  P r i n t i n g ,   p . 5 8 9 ,   A m e r i c a n   B o o k  -  

S t r a t f o r d   P r e s s ,   I n c . ,   N.Y.,   N .Y. ,   March  1967 ,   f o r   a  g e n e r a l  

c o a x i a l   c a b l e .  

The  f i r s t   and  s econd   o p e n i n g s   a r e   c o v e r e d   by  c o n d u c t i v e  

h o u s i n g   c o v e r s   120  and  122,  r e s p e c t i v e l y .  

A  second   w i r i n g   board   124  is  d i s p o s e d   in  the   s e c o n d  



o p e n i n g   116  and  i s   s e c u r e d   by  a  screw  126  to  the   boss  111.  The  

second   w i r i n g   b o a r d   has  a  s econd   m i c r o s t r i p   128  on  one  s i d e   a n d  

a  g round   p l a n e   130  on  the   o t h e r .  

The  s e c o n d   w i r i n g   b o a r d   124  c a r r i e s   a  s p r i n g   c o n n e c t o r   1 3 2  

which   is   c o n d u c t i v e l y   c o n n e c t e d   to  the   s e c o n d   m i c r o s t r i p  1 2 8   b y  

s o l d e r   134 .   The  s p r i n g   c o n n e c t o r   132  s l i d i n g l y   e n g a g e s   the   p i n  

104  to  c o n d u c t i v e l y   c o n n e c t   the   f i r s t   and  s e c o n d   m i c r o s t r i p s  

101  and  128,   r e s p e c t i v e l y .  

Thus,   a  m i c r o s t r i p   to  m i c r o s t r i p   c o n n e c t o r   138  is  s h o w n  

c o n s i s t i n g   e s s e n t i a l l y   of  the   p in   104  and  t he   s p r i n g   c o n n e c t o r  

132.  I t   s h o u l d   be  n o t e d   t h a t   t he   s p r i n g   c o n n e c t o r   132  may  b e  

of  any  c o n v e n t i o n a l   d e s i g n   m a n u f a c t u r e d   by  a  number  o f  

e l e c t r i c a l   c o n n e c t o r   m a n u f a c t u r e r s .  

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

impedance   of  t he   m i c r o s t r i p   to  m i c r o s t r i p   c o n n e c t o r   138  i s  

a c h i e v e d   by  v i r t u e   of  c o n t r o l l i n g   t h e   d i a m e t e r   "D"  of  t h e  

t h r o u g h - b o l e   118  and  u s i n g   a i r   as  a  d i e l e c t r i c .   In  t h e  

p r e f e r r e d   e m b o d i m e n t ,   t h i s   c h a r a c t e r i s t i c   i m p e d a n c e   is  50  o h m s .  

If  space   i s   a  p r o b l e m   a  po lymer   d i e l e c t r i c   c o u l d   be  i n s e r t e d   i n  

the   t h r o u g h - h o l e   118  so  t he   d i e l e c t r i c   c o n s t a n t   would  be  h i g h e r  

and  the  d i a m e t e r   "D"  c o u l d   be  made  s m a l l e r .   The  a c t u a l  

impedance   i s   c o n t r o l l e d   by  the  r a t i o   of  "d"  to  "D"  and  e i t h e r  

may  be  c h a n g e d .  

E x c e l l e n t   r a d i o   f r e q u e n c y   i s o l a t i o n   s h i e l d i n g   i s   o b t a i n e d  

be tween   the   two  w i r i n g   b o a r d s   by  v i r t u e   of  h a v i n g   the   t w o  

b o a r d s   e n c l o s e d   in  t he   two  s e p a r a t e   o p e n i n g s   in  the  h o u s i n g   112  

and  the   g r o u n d   p l a n e   102  of  the   f i r s t   w i r i n g   board   100  i n  



c o n d u c t i v e   c o n t a c t   w i th   the  h o u s i n g   112  and  the  g r o u n d   p l a n e  

130  of  the  s e c o n d   w i r i n g   board  124.  With  the  two  g r o u n d   p l a n e s  

d i s p o s e d   b e t w e e n   the   m i c r o s t r i p s   101  and  128,  e x c e l l e n t   r a d i o  

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

R e f e r r i n g   now  to  Fig .   3,  t h e r e i n   is  shown  the   v o l t a g e  

s t a n d i n g   wave  r a t i o   (VSWR)  v e r s u s   f r e q u e n c y   (MHZ) 

c h a r a c t e r i s t i c   of  the   p r e s e n t   i n v e n t i o n .   By  v i r t u e   o f  

e x p e r i m e n t a t i o n   i t   has  been  d e t e r m i n e d   t h a t   the   p r e s e n t  

c o n d u c t o r   has  e x c e l l e n t   VSWR  c h a r a c t e r i s t i c s .  

As  would  be  e v i d e n t   to  t h o s e   s k i l l e d   in  the   a r t ,   t h e  

p r e s e n t   i n v e n t i o n   may  e a s i l y   be  i n s t a l l e d   and  removed  f o r  

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

to  i t s   s i m p l i c i t y ,   i t   is  e x t r e m e l y   e c o n o m i c a l .  

As  would  a l s o   be  e v i d e n t   to  t h o s e   s k i l l e d   in  t he   a r t ,  

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

most  o t h e r   w i r i n g   boa rd   c o n d u c t o r s   in  a d d i t i o n   to  m i c r o s t r i p s .  

As  many  p o s s i b l e   embod imen t s   may  be  made  of  t he   p r e s e n t  

i n v e n t i o n   w i t h o u t   d e p a r t i n g   from  the  s c o p e   t h e r e o f ,   i t   i s   to  b e  

u n d e r s t o o d   t h a t   a l l   m a t t e r s   s e t   f o r t h   h e r e i n   or  shown  in  t h e  

accompany ing   d r a w i n g s   is   to  be  i n t e r p r e t e d   in  an  i l l u s t r a t i v e  

and  not  a  l i m i t i n g   s e n s e .  



1.  A  c o n n e c t o r   c o m p r i s i n g :  

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

p r o v i d e d   t h e r e i n   of  a  p r e d e t e r m i n e d   c r o s s   s e c t i o n ;  

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

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

s a i d   r a d i o   f r e q u e n c y   s h i e l d   and  engaged   t h e r e w i t h ;  

a  c o n d u c t i v e   p r o j e c t i o n   e x t e n d i n g   f rom  s a i d   f i r s t  

w i r i n g   boa rd   p e r p e n d i c u l a r   t h e r e t o   and  in   c o n d u c t i v e   c o n t a c t  

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

p r o j e c t i o n   e x t e n d i n g   t h r o u g h   s a i d   h o l e   and  e n c i r c l e d   by  s a i d  

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

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

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

f r e q u e n c y   s h i e l d   whe reby   s a i d   p r o j e c t i o n   is   c o n d u c t i v e l y  

i s o l a t e d   from  s a i d   s h i e l d ?  

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

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

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

f rom  s a i d   f i r s t   w i r i n g   c a r r i e r ;   a n d  

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

c a r r i e r   and  in  c o n d u c t i v e   c o n t a c t   w i th   s a i d   s e c o n d   c o n t r o l l e d  

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

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

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



2.  The  c o n n e c t o r   as  c l a i m e d   in  c l a i m   1  i n c l u d i n g   m e a n s  

for   a t t a c h i n g   s a i d   f i r s t   and  s econd   w i r i n g   b o a r d s   to  s a i d   r a d i o  

f r e q u e n c y   s h i e l d   p r o x i m a t e   s a i d   p r o j e c t i o n ,   and  w h e r e i n   s a i d  

f i r s t   w i r i n g   c a r r i e r   i n c l u d e s   a  ground  a r e a   t h e r e o n   i n  

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

second   w i r i n g   c a r r i e r   i n c l u d e s   a  g round   a r e a   t h e r e o n   i n  

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

s a i d   g round   a r e a s   on  s a i d   f i r s t   and  s econd   w i r i n g   c a r r i e r   a r e  

in  c o n d u c t i v e   c o n t a c t .  

3.  The  c o n n e c t o r   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 a d i o   f r e q u e n c y   s h i e l d   has  p l a n a r   p o r t i o n s   and  has   r a i s e d  

p o r t i o n s   e x t e n d i n g   t h e r e f r o m   wi th   s a i d   ho l e   e x t e n d i n g   t h r o u g h  

s a i d   r a i s e d   p o r t i o n s   p e r p e n d i c u l a r   to  s a i d   p l a n a r  p o r t i o n ,   s a i d  

r a i s e d   p o r t i o n s   s p a c i n g   s a i d   f i r s t   and  s e c o n d   w i r i n g   c a r r i e r s  

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

ground   p l a n e s   to  s a i d   r a d i o   f r e q u e n c y   s h i e l d .  

4.  The  c o n n e c t o r   as  c l a i m e d   in  c l a i m   1  w h e r e i n   t he   r a t i o  

of  the  d i a m e t e r s   of  s a i d   ho le   to  s a i d   p r o j e c t i o n   i s  

s u b s t a n t i a l l y :  

D / d  -   Ln-1(Z0  ∈  / 5 9 . 9 )  

Where:  D =  the  d i a m e t e r   of  s a i d   h o l e ;  

d =  d i a m e t e r   of  s a i d   p r o j e c t i o n ;  

Z0 =  a  p r e d e t e r m i n e d   r a d i o   f r e q u e n c y   i m p e d a n c e ;   a n d  

e =  d i e l e c t r i c   c o n s t a n t   of  the  m a t t e r   d i s p o s e d   in  s a i d  

ho le   be tween   s a i d   p r o j e c t i o n   and  s a i d   h o l e .  



5.  A  c o a x i a l   m i c r o s t r i p   to  m i c r o s t r i p   c o n n e c t o r  

c o m p r i s i n g :  

a  g r o u n d e d   h o u s i n g   hav ing   f i r s t   and  s e c o n d   o p e n i n g s  

p r o v i d e d   t h e r e i n ,   s a i d   h o u s i n g   h a v i n g   a  h o l e   p r o v i d e d   t h e r e i n  

h a v i n g   a  _ p r e d e t e r m i n e d   d i a m e t e r   and  c o n n e c t i n g   s a i d   f i r s t   a n d  

s e c o n d   o p e n i n g s ;  

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

a  m i c r o s t r i p   t h e r e o n ,   s a i d   f i r s t   w i r i n g   b o a r d   h a v i n g   a  pin  of  a  

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

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

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

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

e x t e n d i n g   t h r o u g h   s a i d   b o l e   w i th   s a i d   p r e d e t e r m i n e d   d i a m e t e r   o f  

s a i d   h o l e   c o a x i a l   w i t h   and  s u b s t a n t i a l l y   c o e x t e n s i v e   s a i d  

p r e d e t e r m i n e d   d i a m e t e r   of  s a i d   p i n j   a n d  

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

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

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

t h e r e o n ,   s a i d   s e c o n d   w i r i n g   boa rd   d i s p o s e d   in  s a i d   s e c o n d  

o p e n i n g   w i t h   s a i d   g round   p l a n e   t h e r e o f   e n g a g i n g   a n d  

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

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

6.  The  c o n n e c t o r   as  c l a i m e d   in  c l a i m   5  i n c l u d i n g   s c r e w s  

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

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

s a i d   g r o u n d   p l a n e s   p r o x i m a t e   to  s a i d   p in   w h e r e b y   r a d i o  

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



e l i m i n a t e d .  

7.  The  c o n n e c t o r   as  c l a i m e d   in  c l a i m   5  w h e r e i n   s a i d  

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

e x t e n d i n g   t h e r e f r o m   wi th   s a i d   ho l e   e x t e n d i n g   t h r o u g h   s a i d   b o s s  

p e r p e n d i c u l a r   to  s a i d   p l a n a r   p o r t i o n ,   s a i d   boss   s p a c i n g   s a i d  

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

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

h o u s i n g .  

8.  The  c o n n e c t o r   as  c l a i m e d   in  c l a i m   5  w h e r e i n   t he   r a t i o  

of  the  d i a m e t e r   of  s a i d   ho le   to  s a i d   pin  is  s u b s t a n t i a l l y :  

where :   D =  the   d i a m e t e r   of  s a i d   h o l e ;  

d  -   d i a m e t e r   of  s a i d   p i n ;  

Z 0  =   r a d i o   f r e q u e n c y   impedance   of  a p p r o x i m a t e l y   50 

ohms;  a n d  

∈  =   d i e l e c t r i c   c o n s t a n t   of  1.0  for   a i r   d i s p o s e d  

be tween   s a i d   p in   and  s a i d   h o l e .  




	bibliography
	description
	claims
	drawings

