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@  Radial  force  anti-decoupling  connector. 

  An  electrical  connector  (10)  for  use  between  a  plug  bar- 
rel  (14)  and  coupling  nut  (13)  to  resist  yieldingly  to  rotation  of 
the  coupling  nut  in  either  a  coupling  or  decoupling  direction 
by  means  of  dray  means  (15, 16-19, 23). 



This   i n v e n t i o n   r e l a t e s   to  e l e c t r i c a l   c o n n e c t o r s ,   a n d  

more  p a r t i c u l a r l y   to  s p r i n g   means  for   a p p l y i n g   a  r a d i a l  
f o r c e   to  r e s i s t   c o u p l i n g   and  d e c o u p l i n g .  

E l e c t r i c a l   c o n n e c t o r s   are   o f t e n   used   in  c o n d i t i o n s  
where   e x t r e m e   d e c o u p l i n g   f o r c e s   a c t .   For  e x a m p l e ,   some  a r e  
u s e d   u n d e r   c o n d i t i o n s   of  v i b r a t i o n .   Under  c o n d i t i o n s   o f  
t h i s   t y p e ,   some  are  d e s i g n e d   to  r e s i s t   u n m a t i n g   f o r c e s .  
Th i s   a p p l i c a t i o n   d e a l s   w i t h   a p p a r a t u s   for   p r e v e n t i n g   a c c i d e n t -  
al  d e c o u p l i n g   of  e l e c t r i c a l   c o n n e c t o r s   u n d e r   e x t r e m e   c o n d i -  

t i o n s ,   w h i l e   s t i l l   a l l o w i n g   fo r   ease  of  m a t i n g ,   ease   o f  
m a n u f a c t u r e   and  ease  of  i n s p e c t i o n .   S u p e r i o r   r e l i a b i l i t y   i s  
a l s o   s o u g h t .  

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

e n v i r o n m e n t s   where  a c c i d e n t a l   d e c o u p l i n g   is  p o s s i b l e   u s e  
a  s p r i n g   and  r a t c h e t   type   m e c h a n i s m .   S e v e r a l   p r i o r   a r t  

d e s i g n s   have   been  used   in  t h i s   a r e a .   One  such  d e s i g n   u s e s  
a  s p r i n g   e l e m e n t   which  e n g a g e s   one  of  t h r e e   r e c e s s e s   t o  
h i n d e r   d e c o u p l i n g .   A  second   p r i o r   a r t   d e s i g n   u se s   a  n u m b e r  

of  l e a f   s p r i n g   type  members  w i t h   sma l l   p r o j e c t i o n s   w h i c h  

c o n t a c t   a  s e r i e s   of  m i n i a t u r e   g e a r - l i k e   t e e t h .   A  t h i r d  

example   of  p r i o r   a r t   is  a  d e s i g n   which  is  v e r y   s i m i l a r   t o  
the   s econd   c a se   w i t h   the   e x c e p t i o n   t h a t   the   l e a f   s p r i n g  
e l e m e n t s   a re   of  p l a s t i c - m e t a l   l a m i n a t e .   The  p l a s t i c   l a y e r  
is   used   to  r e d u c e   wear  i n c u r r e d   by  the  mechan i sm  d u r i n g  
s e r v i c e .  

These   p r i o r   a r t   d e s i g n s   p r e s e n t   a  number   of  d i s a d v a n -  

t a g e s   i n c l u d i n g   low  r e l i a b i l i t y   and  d i f f i c u l t y   of  m a n u f a c t u r e .  

In  the  s e c o n d   and  t h i r d   p r i o r   a r t   e x a m p l e s ,   i t   is  p o s s i b l e  

to  b u c k l e   the   l e a f   s p r i n g   member.  This   is  t r u e   b e c a u s e   t h e  

h i g h   l oad   p r o d u c e d   d u r i n g   u n m a t i n g   ac t s   c o m p r e s s i v e l y   o n  
the   s p r i n g .   These   two  d e s i g n s   o p e r a t e   w i t h   r a t h e r   s u b s t a n -  
t i a l   p r e l o a d s   c a u s i n g   h igh   l o n g i t u d i n a l   s t r e s s   d u r i n g   s p r i n g  
f l e x u r e .   T h i s   can  r e s u l t   in  p r e m a t u r e   f a t i g u e   or  s p r i n g   s e t .  



In  the  second   p r i o r   a r t   d e s i g n ,   r e p e a t e d   c o u p l i n g  
and  d e c o u p l i n g   c a u s e s   a  d e g r a d a t i o n   of  the  c o n t a c t i n g  
s u r f a c e s .   This   r e d u c e s   t o r q u e   v a l u e s   and  i n t r o d u c e s  
a b r a s i v e   me ta l   p a r t i c l e s   i n t o   the  mechanism  i n t e r f a c e   a n d  

t h r e a d s .   The  method  of  l u b r i c a t i o n   used  to  m i n i m i z e   w e a r  

p r e s e n t s   a  c o n t i n u i n g   m a i n t e n a n c e   r e q u i r e m e n t   which   is  n o t  
d e s i r a b l e .  

The  t h i r d   d e s i g n   may  have  been  d e v e l o p e d   to  r e d u c e  

wear  on  the  m e c h a n i s m .   Th i s   d e s i g n   can  be  s u s c e p t i b l e   t o  

any  s i g n i f i c a n t   t e m p e r a t u r e   r a n g e .   The  l a m i n a t e   n a t u r e  
of  the  p l a s t i c / m e t a l   bond  can  a l so   i nduce   a d d i t i o n a l  

o p e r a t i n g   s t r e s s e s   from  d i f f e r e n t i a l   t h e r m a l   e x p a n s i o n .  
These   s t r e s s e s   can  p r o m o t e   bond  s e p a r a t i o n   or  m a t e r i a l  

f a t i g u e   d u r i n g   s e r v i c e .  
P r i o r   a r t   is   d i s c l o s e d   in  some  U.S.  p a t e n t s   a s  

f o l l o w s :  

W a l d r o n  e t   a l .   d i s c l o s e s   a  c o u p l i n g   nu t   300  h a v i n g   a  
l e a f   s p r i n g   321  p i v o t e d   t h e r e o n .   The  l e a f   s p r i n g   3 2 1  
has  a  d e t e n t - l i k e   body  323  t h e r e o n .   The  l e a f   s p r i n g   321  
e x t e n d s   form  i t s   p i v o t   p o i n t   in  a  d i r e c t i o n   o p p o s i t e  

c o u p l i n g .   The  body  323  r i d e s   over   a  r a t c h e t - l i k e   s u r f a c e  

c a r r i e d   by  a  s h e l l   1 0 0 .  

The  d isc losure   of  Waldron  et  a l .   as  d e s c r i b e d   h e r e i n  

is  d u p l i c a t e d   in  S c h i l d k r a u t   et  al  e x c e p t   t h a t   the   l e a f  

s p r i n g   in  the  l a t t e r   is  made  of  a  p l a s t i c   a m t e r i a l .  

F r a z i e r   et  a l .   d i s c l o s e s   a  r a d i a l l y   d i r e c t e d   d e t e n t  
318  s p r i n g   l oaded   by  a  c o i l   s p r i n g   322  a g a i n s t   a  r a t c h e t - l i k e  
member  1 3 0 .  

Werth  et  a l .   d i s c l o s e s   a  p i v o t e d   p a w l - l i k e   member  60 
which   c a r r i e s   a  d e t e n t   68  t h a t   is  s p r i n g   b i a s e d   at  66  i n t o  

c o n t a c t   w i th   a  r a t c h e t - l i k e   member  1 6 .  



In  a c c o r d a n c e   wi th   the  c o n n e c t o r   of  the  p r e s e n t  
i n v e n t i o n ,   the   a b o v e - d e s c r i b e d   and  o t h e r   d i s a d v a n t a g e s   o f  
the   p r i o r   a r t   are   overcome  by  p r o v i d i n g   a  r a d i a l   f o r c e   a n t i -  

d e c o u p l i n g   m e c h a n i s m .   The  mechan i sm  c o m p r i s e s   a  c e n t r a l  
b a r r e l   from  w h i c h   p r o j e c t   a  p l u r a l i t y   of  r a d i a l l y   a c t i n g  
t e e t h .   These   t e e t h   i n t e r a c t   w i t h   a  number  of  beam  l i k e   l e a f  

s p r i n g s   t h r o u g h   a  shaped  d imple   formed  m e d i a l l y   on  e a c h  

s p r i n g .   As  the   c o n n e c t o r   is  mated   or   unmated   the  s p r i n g s ,  
w h i c h   are   m o u n t e d   upon  the  c o u p l i n g   n u t ,   move  r e l a t i v e   to  t h e  
b a r r e l   t e e t h .   The  s p r i n g   d imp le s   are  f o r c e d   out  of  t h e i r  

p a t h s   by  the  b a r r e l   t e e t h .   This   c a u s e s   the  beam  l i k e   s p r i n g s  
to  d e f l e c t   in  a  r a d i a l   d i r e c t i o n .   The  l e a f   s p r i n g s   a r e  
a t t a c h e d   to  t he   c o u p l i n g   nut  by  r e t a i n i n g   p i n s .   The  p i n s  
a re   p r e s s e d   i n t o   the  c o u p l i n g   nu t   so  t h a t   a  f o r w a r d   s m a l l e r  
d i a m e t e r   s e c t i o n   on  each  p in   e n t e r s   an  i n t e r f e r e n c e   f i t   w i t h  

a  fo rmed   c i r c u l a r   end  of  each  r e s p e c t i v e   l e a f   s p r i n g .  
The  b a r r e l   t e e t h   are  shaped   so  t h a t   they   p o s s e s s  

a  n o n - s y m m e t r i c a l   p r o f i l e .   This   t o o t h   p r o f i l e   c o n s i s t s   o f  

two  i n c l i n e d   s i d e s .   The  c o u p l i n g   s ide   s l o p e s   ve ry   g r a d u a l l y  
and  the  d e c o u p l i n g   s ide   s l o p e s   s t e e p l y .   The  e x a c t   a n g l e s  
a re   s e l e c t e d   in  o r d e r   to  p r o v i d e   a  m a t i n g   to  u n m a t i n g   t o r q u e  
r a t i o   of  l e s s   t h a n ,   for   example ,   60%. 

The  l e a f   s p r i n g s   e x t e n d   from  p i n n e d   ends  in  a  d i r e c -  
t i o n   which   is  the   same  as  the  d i r e c t i o n   in  which   the  c o u p l i n g  
nu t   is  r o t a t e d   to  a c h i e v e   c o u p l i n g .  

The  l e a f   s p r i n g s   are  made  of  me t a l   s t a m p i n g s   w i t h   t h e  

d i m p l e s   formed  i n t e g r a l l y   t h e r e i n .  

In  the   d r a w i n g s   which  are  to  be  r e g a r d e d   as  m e r e l y  
i l l u s t r a t i v e :  

F ig .   1  is   a  l o n g i t u d i n a l   s e c t i o n a l   v iew,   p a r t l y   i n  

e l e v a t i o n ,   of  an  e l e c t r i c a l   c o n n e c t o r   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 th   the  p r e s e n t   i n v e n t i o n ;   a n d ,  

F ig .   2  is  a  t r a n s v e r s e   s e c t i o n a l   view  of  the  c o n n e c t o  
t a k e n   on  the  l i n e   2-2  shown  in  F ig .   1.  

Fig .   3  is  a  p a r t i a l   e n l a r g e d   s e c t i o n a l   v i e w  

s i m i l a r   to  Fig .   2 .  

In  the  d r a w i n g ,   in  F ig .   1,  an  e l e c t r i c a l   c o n n e c t o r   10 
is   s h o w n  i n c l u d i n g   a  p lug   11,  a  r e c e p t a c l e   12  and  a  c o u p l i n g  
nut   1 3 .  T h e   p lug   11  c o m p r i s e s   a  c e n t r a l   b a r r e l   14  on  w h i c h  

a re   f i x e d   r a d i a l l y   p r o j e c t i n g   r a d i a l l y   a c t i n g   t e e t h   15 

( F i g .   2).  The  t e e t h   15  i n t e r a c t   w i th   four   l e a f   s p r i n g s  
16-19  t h r o u g h   shaped   d i m p l e s   20-23  formed  m e d i a l l y   on  t h e  

s p r i n g s   16-19,   r e s p e c t i v e l y .   As  the  c o n n e c t o r   10  is  m a t e d  

or  unma ted ,   the   s p r i n g s   16-19  which  are  f i x e d   to  the   c o u p l i n g  
n u t  1 3 ,   move  r e l a t i v e   to  the   b a r r e l   t e e t h   15.  Each  of  t h e  

s p r i n g   d imp le s   20-23  are   f o r c e d   out  of  t h e i r   p a t h s   by  t h e  

b a r r e l   t e e t h   15  c a u s i n g   the   beam  l i k e   s p r i n g s   16-19  t o  
d e f l e c t   in  a  r a d i a l   d i r e c t i o n .   Each  of  the  l e a f   s p r i n g s  
16-19  is  a t t a c h e d   to  the  c o u p l i n g   nut   13  by  a  r e t a i n i n g  
p i n .   See  p in   24,  fo r   e x a m p l e ,   fo r   l e a f   s p r i n g   16.  The  p i n  
24  may  be  p r e s s e d   i n t o   a  h o l e   (not   shown)  in  the   c o u p l i n g  
nu t   13  so  t h a t   a  f o r w a r d   s m a l l e r   d i a m e t e r   s e c t i o n   on  t h e  

p i n   e n t e r s   an  i n t e r f e r e n c e   f i t   w i t h   a  formed  c i r c u l a r   e n d  
25  of  the  l e a f   s p r i n g   1 6 .  

The  b a r r e l   t e e t h   15  a re   shaped   to  p o s s e s s   a  n o n -  
s y m m e t r i c a l   p r o f i l e .   Th is   t o o t h   p r o f i l e   c o n s i s t s   of  two 
i n c l i n e d   s i d e s .   C o u p l i n g   s i d e s   26  s l ope   very   g r a d u a l l y   a n d  

d e c o u p l i n g   s i d e s   27  s l o p e   s t e e p l y .   The  e x a c t   a n g l e s   a r e  
s e l e c t e d   in  o r d e r   to  p r o v i d e   p a r t i c u l a r   m a t i n g   and  u n m a t i n g  

t o r q u e s ,   as  w e l l   as  a  m a t i n g   to  u n m a t i n g   t o r q u e   r a t i o   o f  

l e s s   than  60%. 

The  b a r r e l   t e e t h   15  are   c o v e r e d   w i th   a  c o n v e n t i o n a l  

p e r m a n e n t   wear  r e s i s t a n t   l u b r i c a n t   c o a t i n g .   This   c o a t i n g  
e l i m i n a t e s   the  need  for   any  in  s e r v i c e   m a i n t e n a n c e   as  w e l l  

as  the  need  for   a  b i m a t e r i a l   s p r i n g .  



Each  of  the  a n t i - d e c o u p l i n g   l e a f   s p r i n g s   16-19  i s  

a  s i n g l e   beam  s t r u c t u r e ,   and  is  formed  from  one  m a t e r i a l ,  

i . e . ,   i t   is  i s o t r o p i c ,   r a t h e r   than   a  l a m i n a t e .   The  s p r i n g s  
16-19  may  be  me ta l   s t a m p i n g s   i f   d e s i r e d ,   w i t h   d imples   2 0 - 2 3  

formed  i n t e g r a l l y   t h e r e w i t h .   S t r e s s e s   d e v e l o p e d   d u r i n g  
f l e x u r e   a re   p r e d o m i n a n t l y   of  an  a x i a l   n a t u r e ,   a n d  

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

s p e c i f i e d   w i t h   an  a x i a l   o r i e n t a t i o n .   The  l e a f   s p r i n g s   1 6 -  

19,  due  to  t h e i r   shape  and  s i m p l i c i t y ,   are  r e l a t i v e l y   f r e e  
from  ma jo r   g e o m e t r i c   d i s c o n t i n u i t i e s .   In  a d d i t i o n ,   t h e  

s p r i n g   m a t e r i a l   must  a l so   be  f r e e   from  c r a c k s   or  m a j o r  
m a t e r i a l   d i s c o n t i n u i t i e s   in  o r d e r   to  m a x i m i z e   the  f a t i g u e  
l i f e   of  the   s p r i n g   members  1 6 - 1 9 .  

The  mechan ism  components   have  been  o r i e n t e d   so  t h a t  

c o u p l i n g   and  d e c o u p l i n g   s t r e s s e s   on  the  l e a f   s p r i n g   a c t  
in   the  d i r e c t i o n   most  f a v o r a b l e   to  the   s p r i n g ' s   f u n c t i o n .  

The  l e a f   s p r i n g ' s   p o s i t i o n   w i t h i n   the  m e c h a n i s m   was  c h o s e n  

to  e n s u r e   t h a t   the  f o r c e s   due  to  a  h i g h e r   u n m a t i n g   t o r q u e  
a c t   as  a  t e n s i l e   s t r e s s   on  the  s p r i n g .   The  lower  m a t i n g  

t o r q u e   would ,   t h e r e f o r e ,   act   in  c o m p r e s s i o n   on  the  s p r i n g  
g r e a t l y   in  r e d u c i n g   the  p o s s i b i l i t y   of  c o m p r e s s i v e   b u c k l i n g .  

The  s p r i n g s   w i t h i n   the  mechanism  do  not   r e q u i r e   any  p r e -  
s t r e s s i n g ,   s i n c e   the  o p e r a t i n g   s t r e s s   of  the   s p r i n g s   i s  

c o m p a r a t i v e l y   low.  This   lower  s t r e s s   l e v e l   is  a c h i e v e d  

t h r o u g h   the  e l i m i n a t i o n   of  the  l a r g e   p r e l o a d ,   which  is  u s e d  

on  the  s econd   and  t h i r d   p r i o r   a r t   d e s i g n s .   In  the  d i s -  
c l o s e d   d e s i g n   a  p r e l o a d   is  not   r e q u i r e d   to  s a t i s f y   t o r q u e  
and  space   c o n s t r a i n t s ,   which  might   be  p l a c e d   on  the  m e c h a n i s m .  

The  mechan i sm  is  l o c a t e d   nea r   the  r e a r   of  the  c o n n e c t o r .  

Th i s   f a c t   a l l o w s   easy   a c c e s s   for  i n s p e c t i o n   d u r i n g   s e r v i c e .  
A l l   o t h e r   a f o r e m e n t i o n e d   a t t r i b u t e s   of  t h i s   mechanism  p r o v i d e  
i t   w i t h   a  g r e a t e r   c o u p l i n g   d u r a b i l i t y   and  component   r e l i a b i l i t y  
t h a n   the  e x i s t i n g   a r t .  

In  F ig .   1,  no t e   w i l l   be  t a k e n   t h a t   r e c e p t a c l e   12  h a s  

a  s h e l l   28  t h r e a d e d   to  c o u p l i n g   nut   13  at  2 9 .  



Axia l   movement  of  c o u p l i n g   nut  13  is  l i m i t e d   b y  
a  s h o u l d e r   30  on  p lug   b a r r e l   14,  and  a  snap  r i n g   31  ( C - r i n g )  
in  a  p lug  b a r r e l   g roove   3 2 .  

R e c e p t a c l e   12  has  s o c k e t   c o n t a c t s   33  a d a p t e d   t o  

r e c e i v e  p l u g   b a r r e l   p in   c o n n e c t o r s   3 4 .  

Engagemen t   of  the  c o u p l i n g   nut  and  r e c e p t a c l e  
s h e l l   t h r e a d s   at  29  mate  or  unmate  the  c o n n e c t o r   10 

d e p e n d i n g   upon  wh ich   d i r e c t i o n   the  c o u p l i n g   nut   13  is  t u r n e d .  
A  p in   24'   s i m i l a r   to  p in   24  is  shown  in  F i g .   3 

in  an  e n l a r g e d   v iew  w i th   an  end  25'  of  l e a f   s p r i n g   19  s i m i l a r  
t o  e n d   25  of  l e a f   s p r i n g   1 6 .  

The  m e c h a n i s m   of  the   i n v e n t i o n   c o n t a i n s   r a d i a l l y  
a c t i n g   t e e t h   15  p r o j e c t i n g   d i r e c t l y   from  c e n t r a l   b a r r e l   14 

i n d e p e n d e n t   of  any  s h o u l d e r   so  as  to  a l l ow   fo r   use  in  v e r y  
l i m i t e d   d i m e n s i o n a l   e n v e l o p e s .  

The  m e c h a n i s m   of  the  i n v e n t i o n   i n c o r p o r a t e s   t e e t h  
15  w i t h  a   p r o f i l e   which   has  been  d e s i g n e d   to  p r o v i d e   l e s s  
t h a n   a  60%  r a t i o   b e t w e e n   the  unmated   c o u p l i n g   and  d e c o u p l i n g  

t o r q u e s .   This   f e a t u r e   s u r p a s s e s   the  e x i s t i n g   a r t ,   s i n c e   t h e  

p r i o r   a r t   d e s i g n s   p r o v i d e   t o r q u e   r a t i o s   ve ry   c l o s e   to  c r  
e x c e e d i n g   100%  w i t h   l i t t l e   c o n t r o l   or  c o n s i s t e n c y .  

The  m e c h a n i s m   of  the  p r e s e n t   i n v e n t i o n   i n c o r p o r a t e s  
t e e t h   15  c o a t e d   w i t h   a  p e r m a n e n t   wear  r e s i s t a n t   l u b r i c a n t  

c o a t i n g .   This   c o a t i n g   a l l o w s   the  mechanism  to  f u n c t i o n  

w i t h   a  minimum  of  c o n t a m i n a t i o n s ,   d i r t ,   g a l l i n g   or  a d v e r s e  
a f f e c t   on  o p e r a t i o n   t h r o u g h   added  s t r e s s   or  d e l a m i n a t i o n .  

The  p r i o r   a r t   r e q u i r e s   e i t h e r   c o n t i n u e d   m a i n t e n a n c e   w i t h   t h e  

p o s s i b i l i t y   of  l u b r i c a n t   r emova l   due  to  f l u i d s   or  v i s c o s i t y  
c h a n g e   at  h i g h e r   t e m p e r a t u r e s ,   or  a  p o s s i b l e   d e l a m i n a t i o n  

u n d e r   a d v e r s e   c o n d i t i o n s .   O t h e r   f a c t o r s   i n c l u d e   the  e f f e c t s  
of  g r e a s e   l u b r i c a n t   or  a  p l a s t i c   l a m i n a t e   on  the  c o n t r o l   a n d  

c o n s i s t e n c y   of  c o n n e c t o r   t o r q u e s .  
The  mechan i sm  of  the  i n v e n t i o n   a l l o w s   a  u s e r   to  f e e l  

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



u n m a t i n g   d i r e c t i o n s   whi le   b l i n d   m a t i n g .   This   is  n o t  

p o s s i b l e   w i th   the  p r i o r   a r t   b e c a u s e   l i t t l e   c o n s i s t e n t  

d i f f e r e n c e   be tween   t o r q u e   d i r e c t i o n   e x i s t s .  

The  mechan i sm  of  the  i n v e n t i o n   is  d e s i g n e d   f o r  

low  o p e r a t i n g   s t r e s s   l e v e l s   not   r e q u i r i n g   a  heavy  p r e l o a d  
f o r   p r o p e r   f u n c t i o n .   The  e x i s t i n g   a r t   o p e r a t e s   w i th   a  

r e l a t i v e l y   l a r g e   p r e l o a d   in  o r d e r   to  p r o v i d e   an  a d e q u a t e  

t o r q u e   w i t h i n   the  space   r e q u i r e m e n t s .  
The  mechan ism  of  the  i n v e n t i o n   is  l e s s   s u s c e p t i b l e  

to  damage  d u r i n g   a s s e m b l y   b e c a u s e   i t   is  not   r e q u i r e d   t o  

o v e r c o m e   a  s i z a b l e   s p r i n g   p r e l o a d   upon  i n s e r t i o n   of  t h e  
b a r r e l   1 4 .  

The  mechan i sm  of  the  i n v e n t i o n   c o n t a i n s   a n t i - v i b r a -  
t i o n   s p r i n g s   16-19  w i th   d imp le s   20 -23 ,   r e s p e c t i v e l y ,   p o s -  
s e s s i n g   s l o p e d   s i d e s   2 6 - 2 7 .  

The  mechan i sm  of  the  i n v e n t i o n   has  s l o p e d   s i d e s   2 6 -  

27  t h a t   are   d i s t i n c t l y   d i f f e r e n t . .  

The  mechan i sm  of  the  i n v e n t i o n   where  the  a n t i -  
v i b r a t i o n   s p r i n g s   16-19  are  p o s i t i o n e d   w i t h i n   the  m e c h a n i s m  

so  t h a t   no  p r e l o a d i n g   is  n e c e s s a r y .   The  c l o s e s t   p r i o r   a r t  

o p e r a t e s   w i t h   a  s u b s t a n t i a l   p r e l o a d .  
The  mechan i sm  of  the  i n v e n t i o n   p r e v e n t s   e x c e s s i v e l y  

h i g h   s t r e s s   l e v e l s   w i t h i n   the   a n t i - v i b r a t i o n   s p r i n g s   1 6 - 1 9 .  
The  e x i s t i n g   a r t   e v i d e n c e s   h igh   s t r e s s   l e v e l s   due  to  h i g h  
p r e l o a d .   These   l e v e l s   can  cause   p r e m a t u r e   f a i l u r e   a n d  
r e d u c e d   r e l i a b i l i t y .  

The  mechan i sm  of  the  i n v e n t i o n   i n c o r p o r a t e s   a n t i -  
v i b r a t i o n   s p r i n g s   16-19  p o s i t i o n e d   w i t h i n . t h e   mechan i sm  s o  
as  to  i n c u r   a  t e n s i l e   s t r e s s   d u r i n g   u n m a t i n g .   This   p r o d u c e s  

a  w i p i n g   a c t i o n   of  the  t e e t h   on  the  s p r i n g s   r e d u c i n g   t h e  

amount  of  r e q u i r e d   f l e x   on  the  p i n n e d   e n d .  
The  mechan i sm  of  the  i n v e n t i o n   employs  a n t i - v i b r a t i o n  

s p r i n g s   16-19  p o s i t i o n e d   w i t h i n   the  mechanism  so  as  to  i n c u r  

a  lower   s t r e s s   l e v e l   from  the  m a t i n g   t o r q u e   in  c o m p r e s s i o n ,  

r e d u c i n g   the  p o s s i b i l i t y   of  c o m p r e s s i v e   s p r i n g   b u c k l i n g  
f a i l u r e .  

The  mechan ism  of  the  i n v e n t i o n   p r o v i d e s   easy  a c c e s s  



fo r   i n s p e c t i o n   and  s e r v i c i n g .  
The  mechan i sm  of  the  i n v e n t i o n ,   t h o u g h   used   i n  

w i d e l y   v a r i e d   e n v i r o n m e n t a l   c o n d i t i o n s   or  a p p l i c a t i o n s ,  

may  be  m a n u f a c t u r e d   from  a  v a r i e t y   of  m a t e r i a l s   such  a s  
p l a s t i c   or  c e r a m i c   and  is  not  l i m i t e d   to  m e t a l l i c   c o m p o n e n t s .  



1.  An  e l e c t r i c a l   c o n n e c t o r   (10)  c o m p r i s i n g  :  
a  p lug   (11)  i n c l u d i n g   a  b a r r e l   (14)  hav ing   a  l o n g i t u d i n a l  

a x i s ;  

a  t h r e a d e d   c o u p l i n g   nu t  ( 13 )   a x i a l l y   f i x e d   b u t  
r o t a t a b l e   on  s a i d   p lug  b a r r e l   abou t   s a i d   b a r r e l   a x i s ;  

a  r e c e p t a c l e   (12)  i n c l u d i n g   a  s h e l l   t h r e a d a b l e  
w i t h   s a i d   c o u p l i n g   nut  to  mate  and  unmate  the  c o n n e c t o r ;  
a n d  

drag   means  b e t w e e n   s a i d   c o u p l i n g   nut  and  s a i d  

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

nut   in  d i r e c t i o n s   r e s p e c t i v e l y   to  c o u p l e   and  to  d e c o u p l e  
the   c o n n e c t o r ,  

s a i d   drag  means  i n c l u d i n g   a  wheel   member  h a v i n g  
r a t c h e t - l i k e   t e e t h   (15)  f i x e d  w i t h   sa id   p lug   b a r r e l   and  a  
p l u r a l i t y   of  l e a f   s p r i n g s ( 1 6 - 1 9 )  m o u n t e d  o n  s a i d   c o u p l i n g   nut   a n d  
s p a c e d   a round   s a i d   p lug   b a r r e l   in  engagement   w i t h   s a i d  

t e e t h ,  
each  of  s a i d   l e a f   s p r i n g s   b e i n g   r o t a t a b l e   o n  

s a i d   c o u p l i n g   nut   abou t   a  l o n g i t u d i n a l   ax i s   (24')   t h r o u g n   o n e  
end  t h e r e o f ,  

each  l e a f   s p r i n g   h a v i n g   a  d e t e n t - l i k e   body  (23) 

to  engage   s a i d   member  t e e t h   to  r e s i s t   y i e l d i n g l y   c o u p l i n g  
and  d e c o u p l i n g   r o t a t i o n   of  s a i d   c o u p l i n g   nut  r e l a t i v e   t o  
s a i d   p lug   b a r r e l ,  

each  of  s a i d   l e a f   s p r i n g s   e x t e n d i n g   in  a  

g e n e r a l l y   a r c u a t e   d i r e c t i o n   from  s a id   ax i s   t h e r e o f ,  
s a i d   g e n e r a l l y   a r c u a t e   d i r e c t i o n   be ing   the  same 

as  t h a t   in  which  s a i d   c o u p l i n g   nut   is  r o t a t e d   to  a c h i e v e  

c o u p l i n g .  



2.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   1,  w h e r e i n :  

s a i d   p lug   b a r r e l   is  g e n e r a l l y   c y l i n d r i c a l  

in  s h a p e .  

3.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   1,  w h e r e i n :  

s a i d   l e a f   s p r i n g s   are  made  of  a  m a t e r i a l   w h i c h  

is  i s o t r o p i c .  

4.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   3,  w h e r e i n :  

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

5.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   4,  w h e r e i n :  
s a i d   d e t e n t - l i k e   b o d i e s   i n c l u d e   u p s e t   i n t e g r a l  

p o r t i o n s   of  s a i d   l e a f   s p r i n g s .  

6.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   1,  w h e r e i n :  
s a i d   c o u p l i n g   nut  has  a  b o r e ,  
s a i d   l e a f   s p r i n g s   b e i n g   s u b s t a n t i a l l y   f l a t   a n d  

b e i n g   p o s i t i o n e d   as  r e s p e c t i v e   chords   of  a r c s   of  s a i d  

c o u p l i n g   nut   b o r e .  

7.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   1,  w h e r e i n :  

s a i d   c o u p l i n g   nut  has  p ins   a x i a l l y   e x t e n d i n g  
at  the  p o s i t i o n s   of  r e s p e c t i v e   c o r r e s p o n d i n g   l e a f   s p r i n g  

a x e s ,  
s a i d   l e a f   s p r i n g s   b e i n g   p r e s s   f i t   o v e r  

r e s p e c t i v e   c o r r e s p o n d i n g   ones  of  s a i d   p i n s .  
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