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(54)  Electrical  connector  with  provision  for  electromagnetic  shielding, 
Electrical  connector  having  first  and  second  connector 

shells  connected  together  by  a  coupling  nut,  and  a  grounding 
strap  (4)  secured  around  a  portion  of  one  of  the  shells  to 
suppress  electromagnetic  radiations  entering  the  connector, 
the  grounding  strap  (4)  being  formed  of  a  substantially  flat 
elongated  piece  (4)  of  electrically  conducting  material  having, 
on  the  one  hand,  first  and  second  pluralities  of  holes  arranged 
along  a  common  axis  along  both  elongated  sides  of  said 
elongated  piece  (4)  and,  on  the  other  hand,  a  plurality  of  slits 
(43)  with  each  slit  (43)  extending  from  a  respective  hole  to  the 
edge  of the  elongated  side  of  said  elongated  piece  (4)  furthest 
from  said  respective  hole. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  e l e c t r i c a l   c o n n e c t o r  

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

h a v i n g   a  f i r s t   c o n n e c t o r ' s h e l l ,   a  s e c o n d   c o n n e c t o r   s h e l l ,  

m e a n s  f o r   c o u p l i n g   t h e . f i r s t   s h e l l   to  t he   s e c o n d   s h e l l ,   a n d  

a  g r o u n d i n g   s t r a p   s e c u r e d   a r o u n d   a  p o r t i o n   of  one  of  t h e  

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

c o n n e c t o r .  

E l e c t r i c a l   c o n n e c t o r s   a r e   u s e d   to  c o n n e c t   t o g e t h e r  

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

r e l a t i o n s h i p   w i t h   a n o t h e r   p l u r a l i t y   of  e l e c t r i c a l   w i r e s .  T h e  

i n t e r c o n n e c t e d   w i r e s   c o n v e y   s i g n a l s   f rom  one  c i r c u i t   to   a n o -  

t h e r .   One  e x a m p l e '  o f   s u c h   a  c o n n e c t o r   may  be  f o u n d   i n  U . S .  

P a t e n t   No.  3 , 6 6 3 , 9 2 6 .   In  some  i n s t a n c e s ,   t h e  c i r c u i t s   a r e   v e r y  
s e n s i t i v e   or  t h e   s i g n a l s   b e i n g   c o n v e y e d   a r e   v e r y   weak  a n d  

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

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

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

t h e   c i r c u i t s .  

A c c o r d i n g l y ,   i f   t h e r e   i s   no t   good  g r o u n d i n g   b e t w e e n  

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

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

and  i n t e r f e r e   w i t h   t h e   c i r c u i t r y .  

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

and  l i m i t a t i o n s   of   t h e   p r i o r   a r t   a r r a n g e m e n t s   by  p r o v i d i n g   a n  

e l e c t r i c a l ' c o n n e c t o r   w i t h   p r o v i s i o n   f o r   e l e c t r o m a g n e t i c   s h i e l -  

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

c o n n e c t o r   s h e l l ,   means   f o r   c o u p l i n g   t he   f i r s t   s h e l l   to  t h e  

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

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

e n t e r i n g   t h e   c o n n e c t o r ,   said  grounding  s t r a p   c o m p r i s i n g ;   a  s u b s t a n -  

t i a l l y   f l a t   e l o n g a t e d   p i e c e   of  e l e c t r i c a l l y   c o n d u c t i n g   m a t e -  

r i a l ;   a  f i r s t   p l u r a l i t y   of   h o l e s   a r r a n g e d   a l o n g   a  common  a x i s  

a l o n g   one  of  t h e   e l o n g a t e d   s i d e s   of  s a i d   e l o n g a t e d   p i e c e ;  

a  s e c o n d   p l u r a l i t y   of  h o l e s   a r r a n g e d   a l o n g   a  common  a x i s   a l o n g  

t h e   o t h e r   e l o n g a t e d   s i d e   of  s a i d   e l o n g a t e d   p i e c e ;   and  a  



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

s l i t s   e x t e n d i n g   f rom  one  o f .  t h e   h o l e s   to  t he   edge   of  t h e  

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

one  h o l e .  

The  e l e c t r i c a l ' c o n n e c t o r   of  t he   p r e s e n t   i n v e n t i o n -  

is   a d v a n t a g e o u s   in  t h a t   t h e - g r o u n d i n g   s t r a p   r e d u c e s   t h e   a m o u n t  

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

s h e l l s ,   and  in   t h a t   t h e   c o n f i g u r a t i o n   of  t he   g r o u n d i n g   s t r a p  

m a x i m i z e s   t h e   e l e c t r i c a l  c o n t a c t   b e t w e e n  m a t e d   s h e l l s   of   t h e  

e l e c t r i c a l   c o n n e c t o r .  

O n e ' w a y   of  c a r r y i n g   o u t   t h e   i n v e n t i o n   i s   d e s c r i -  

bed  in  d e t a i l   b e l o w   w i t h   r e f e r e n c e  t o   t he   d r a w i n g s  w h i c h  

i l l u s t r a t e   one  s p e c i f i c   e m b o d i m e n t ,   in  w h i c h :  

FIGURE  1  i s   a  v i e w   of  a  c o n n e c t o r   s h e l l  w i t h   a  

g r o u n d i n g   s t r a p   m o u n t e d   t h e r e o n ;  

FIGURE  2  i s   a  c r o s s - s e c t i o n a l   v i ew  of  a n  e l e c -  

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

t h i s   i n v e n t i o n ;  

FIGURE  3  i s   a  d e t a i l e d   v i ew  of  a  p o r t i o n   of   t h e  

g r o u n d i n g   s t r a p ;  

F I G U R E  4   i s   a  s i d e   v i e w   of  a  g r o u n d i n g   s t r a p ;   a n d  

FIGURE  5  i s   a  s i d e   v i e w   of  t he   s l e e v e   u s e d   to   c o n -  

n e c t   t h e   e n d s   of   t h e   g r o u n d i n g   s t r a p .  

R e f e r r i n g   now  to  t h e   d r a w i n g s ,   FIGURE  1  shows   a  

c o n n e c t o r   s h e l l   2  h a v i n g   m o u n t e d   t h e r e o n   a  g r o u n d i n g   s t r a p   4 .  

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

22  f o r   e n g a g i n g   a n o t h e r   p i e c e   ( n o t   s h o w n ) ,   an  e n l a r g e d   p o r -  

t i o n   or  s h o u l d e r   23,  a  r e c e s s e d   p o r t i o n   24  and  an  end  p o r t i o n  

25.  The  r e c e s s   p o r t i o n   24  r e c e i v e s   t he   g r o u n d i n g   s t r a p   4 

and  a l s o   i n c l u d e s   an  a n n u l a r   g r o o v e   26  f o r   r e c e i v i n g   one  e n d  

of  t he   g r o u n d i n g   s t r a p   4.  S e c u r i n g   t h e  e n d s   of  t h e  g r o u n d i n g  

s t r a p   i s   a  s l e e v e   5.  T h e  l a s t   l e g   44  a t   e a c h   end  of  t h e  

g r o u n d i n g   s t r a p  4   e x t e n d s   t h r o u g h   t he   s l e e v e   5,  t h e r e b y   s e c u -  

r i n g   the   g r o u n d i n g   s t r a p  4   to  t h e   s h e l l   2.  The  l e g s   44  a r e  

d e f i n e d   by  s l i t s   43  e x t e n d i n g   a c r o s s   t he   g r o u n d i n g   s t r a p   4 .  

FIGURE  2  i l l u s t r a t e s   t h e   g r o u n d i n g   s t r a p  4   w i t h i n  

a  ma ted   e l e c t r i c a l   c o n n e c t o r .   The  e l e c t r i c a l   c o n n e c t o r   c o m -  

p r i s e s :   a  f i r s t   s h e l l   1  h a v i n g   a  p l u r a l i t y   of  e l e c t r i c a l   c o n -  

t a c t s   6  t h a t   m a t e  w i t h   a  p l u r a l i t y   of  c o n t a c t s   o f  a   s e c o n d  



s h e l l   2.  The  f i r s t   s h e l l   1  and  t h e  s e c o n d   s h e l l   2  a r e   c o n n e c -  

t ed   t o g e t h e r   by  a  c o u p l i n g   n u t   3.  The  c o u p l i n g   n u t   3  i s   r o -  

t a b l y   m o u n t e d   to  t h e   s e c o n d   s h e l l   2  and  i s   c o u p l e d   to   t h e  

f i r s t  s h e l l   1  by  t h r e a d s   31.  W h e n  t h e   c o n n e c t o r   i s   in  t h e  

m a t e d   r e l a t i o n s h i p   as  s h o w n ,  t h e  g r o u n d i n g   s t r a p  4   i s   i n  

t he   v o i d   27  w h i c h   m i g h t  o t h e r w i s e  a l l o w   e l e c t r o m a g n e t i c   r a -  

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

c a r r y i n g   c o n t a c t s  6 .  

FIGURE  3  i l l u s t r a t e s   t h e   d e t a i l s   o f . t h e  g r o u n d i n g  

s t r a p   4.  The  g r o u n d i n g   s t r a p  4   i s   s t a m p e d   and  f o r m e d   f rom  a  

f l a t   p i e c e   of   b e r y l l i u m   c o p p e r .   T h e r e  a r e   a  p l u r a l i t y   o f  

h o l e s   41  and  42  t h a t   a l i g n   w i t h   s l i t s   43  t h a t   d e f i n e   a  p l u -  

r a l i t y   of   l e g s   44.  Each   s l i t   43  e x t e n d s   f rom  one  e d g e   o f  

t h e   g r o u n d i n g   s t r a p  4   to  one  of  t h e  h o l e s  4 1 ,   42.   T h e ' w i d t h  

of  e a c h   s l i t   i s   l e s s   t h a n  1 3 / 1 0 0   mm,  p r e f e r a b l y  f o r m e d   b y  

s h e a r i n g .   A  s l o t ,   w h i c h   i s   l a r g e r   t h a n   t h e   s l i t s ,   w i l l   a l -  

low  e l e c t r o m a g n e t i c   r a d i a t i o n s   to   p a s s   t h r o u g h   t h e m .   A c c o r -  

d i n g l y ,   s l o t s   p r o v i d e   too   much  s p a c e - f o r   e l e c t r o m a g n e t i c  

r a d i a t i o n s   to   p a s s   w h i l e   a  s l i t   m i n i m i z e s   t h e  s p a c e   t h a t  

e l e c t r o m a g n e t i c   r a d i a t i o n s   may  p a s s   i n t o   t he   c o n n e c t o r .   T h e  

n o i s e   l e v e l   ( e l e c t r o m a g n e t i c   r a d i a t i o n s )   a t t e n u a t e d   by  a  

g r o u n d i n g   s t r a p   w i t h   s l o t s   ( a b o u t   2 5 / 1 0 0   mm),  on  a  m a t e d  

c o n n e c t o r   was  a b o u t   1 0 8 - 1 1 4   d e c i b e l s .   The  a t t e n u a t i o n   o f  

t he   n o i s e  l e v e l   on  t h e   same  c o n n e c t o r   and  u n d e r   t h e   s a m e  

c o n d i t i o n s   b u t   w i t h   a  g r o u n d i n g   s t r a p   w i t h   s l i t s   1 0 / 1 0 0   mm 

was  1 2 0 - 1 2 6   d e c i b e l s .   The  s l i t s   e l i m i n a t e d   h i g h   f r e q u e n c y  

n o i s e   w h i c h   c o u l d   p a s s   t h r o u g h   s l o t s .   The  h o l e s   41  on  o n e  

s i d e   of  t h e   g r o u n d i n g   s t r a p   4  a r e   g e n e r a l l y   a r r a n g e d   on  a n  

a x i s   t h a t   i s   p a r a l l e l   to  t h e   a x i s   of  t h e   h o l e s   42  a r r a n g e d  

on  t h e   o t h e r   s i d e   of  t h e   g r o u n d i n g   s t r a p   4.  Each   s l i t   4 3 ,  

cu t   i n t o   t h e   g r o u n d i n g   s t r a p   4,  i s   a l o n g   a  s e c o n d   a x i s   p e r -  
p e n d i c u l a r   to   t h e   p a r a l l e l   a x e s   of  t he   h o l e s   41  and  42,  e a c h  

s e c o n d   a x i s   i n t e r s e c t i n g   o n l y   one  h o l e ,   i . e . ,   e i t h e r   41  o r  

42.  The  h o l e s   41  and  42  p r o v i d e   s t r a i n   r e l i e f ,   i . e . ,   t e a r i n g  

the   s l i t s   b r e a k   t he   g r o u n d i n g   s t r a p .  

F IGURE 4   i l l u s t r a t e s   how  t he   g r o u n d i n g   s t r a p  4   i s  

f o r m e d  t o   h a v e   a  c u r v a t u r e   and  an  end  45  w h i c h   i s   b e n t   at   a n  

a n g l e   of  a b o u t   9 0 ° . f r o m   t h e   ma in   body  of  t he   g r o u n d i n g  

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



be  c o m p r e s s e d   r a d i a l l y   i n w a r d ' w h e n   t he   s e c o n d   s h e l l ' 2   i s  

m a t e d  w i t h   t h e  f i r s t   s h e l l   1 .   The  a n g l e d -   end  p o r t i o n   45  o f  

t he   g r o u n d i n g   s t r a p   4  i s   a d a p t e d  t o   b e  p l a c e d   i n  t h e  g r o o v e  

26  o f   t h e   c o n n e c t o r   s h e l l  2 ,   shown  i n   F I G U R E  2 .   T h e  a n g l e d  

end  45  and  t h e   g r o o v e   26  a s s i s t   in  m a i n t a i n i n g   t h e  g r o u n d i n g  

s t r a p   4  a l o n g   a  p r e d e t e r m i n e d   p a t h   a r o u n d  t h e   c o n n e c t o r   s h e l l  

2 .  

FIGURE  5  i l l u s t r a t e s   a  s i d e   v i ew   of  t h e   o b l o n g  

s l e e v e   5  shown  in  FIGURE  1.  T h e  o b l o n g   s h a p e  o f   t h e   s l e e v e  

5  m i n i m i z e s   t h e  o v e r a l l   h e i g h t   of  t h e   s l e e v e   so  t h a t   i t   d o e s  

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

2 .  



1.  E l e c t r i c a l   c o n n e c t o r ' w i t h   p r o v i s i o n  f o r  e l e c t r o -  

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

s h e l l   ( 1 ) ,   a  s e c o n d   c o n n e c t o r   s h e l l   ( 2 ) ,   means   ( 3 )  f o r   c o u -  

p l i n g   t h e   f i r s t   s h e l l   (1)  to  t h e   s e c o n d   s h e l l   ( 2 ) ,   and  a  

g r o u n d i n g   s t r a p   ( 4 )  s e c u r e d   a r o u n d   a  p o r t i o n  o f  o n e  o f   s a i d  

s h e l l s   ( 1 ' , 2 )   to  s u p p r e s s   e l e c t r o m a g n e t i c   r a d i a t i o n s ' e n t e r i n g  

t h e   c o n n e c t o r ,   c h a r a c t e r i z e d   in  t h a t   s a i d  g r o u n d i n g   s t r a p  

(4)  c o m p r i s e s :   a  s u b s t a n t i a l l y  f l a t   e l o n g a t e d   p i e c e   (4)  o f  

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

h o l e s   ( 4 1 )   a r r a n g e d   a l o n g   a  common  a x i s   a l o n g   one  of  t h e  

e l o n g a t e d   s i d e s   of  s a i d   e l o n g a t e d   p i e c e  ( 4 ) ;   a  s e c o n d   p l u -  

r a l i t y   of   h o l e s   (42)   a r r a n g e d   a l o n g   a  common  a x i s   a l o n g   t h e  

o t h e r   e l o n g a t e d   s i d e   of  s a i d   e l o n g a t e d   p i e c e   ( 4 ) ;   and  a  

p l u r a l i t y   of   s l i t s   (43)   in  s a i d   e l o n g a t e d   p i e c e   ( 4 ) ,   e a c h  

of  t h e   s l i t s   (43)   e x t e n d i n g   f rom  one  of  s a i d   h o l e s   ( 4 1 , 4 2 )  

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

(4)  f u r t h e s t   f rom  s a i d   one  h o l e   (41  or  4 2 ) .  

2.  E l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in   C l a i m   1 ,  

c h a r a c t e r i z e d   i n  t h a t   t h e   w i d t h   of  each   s l i t   ( 4 3 )   i s   l e s s  

t h a n   1 3 / 1 0 0   mm. 

3.  E l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in   C l a i m   1 , -  

c h a r a c t e r i z e d   in  t h a t   t h e   edge   (45)   a l o n g   at   l e a s t   o n e  

of  t h e   e l o n g a t e d   s i d e s   of   s a i d   e l o n g a t e d   p i e c e   (4)   i s   b e n t  

a t   an  a n g l e   of   a b o u t   90°  to  be  r e c e i v e d   in  an  a n n u l a r  

g r o o v e   ( 2 6 )   p r o v i d e d   in  s a i d   one  s h e l l   ( 2 ) .  

4.  E l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in   C l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   e l e c t r i c a l l y   c o n d u c t i n g   m a t e r i a l  

i s   c o m p r i s e d   of  b e r y l l i u m   c o p p e r .  

5.  E l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in   C l a i m   1., 

c h a r a c t e r i z e d   in  t h a t   e a c h   of  t he   s l i t s   (43)   i s   a l o n g   a  

s e c o n d   a x i s   p e r p e n d i c u l a r   to  t h e   p a r a l l e l   a x e s   of   t h e   h o l e s  

of  t h e  f i r s t   and  s e c o n d   p l u r a l i t y   of  h o l e s   ( 4 1 , 4 2 ) .  
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