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(©  Connector  with  lock  mechanism. 
@  Locking  springs  (17)  project  from  a  plug  body  (11),  and 
support  bars  (21)  are  axially  movably  held  against  the 
locking  springs.  The  support  bars  axially  engage  a  coupling 
sleeve  (23)  through  engagement  members.  With  the  support 
bars  in  engagement  with  the  coupling  sleeve,  the  support 
bars  are  urged  to  move  in  a  forward  direction  under  the  bias 
of  a  coil  spring  (22).  When  a  plug  is  to  be  coupled  to  a  socket, 
the  support  bars  are  caught  by  a  front  surface  of  a  socket 
body,  allowing  the  locking  springs  to  be  inserted  into  an 
insertion  slot  (35)  in  the  socket  body  (34).  When  protrusions 
on  the  locking  springs  are  inserted  in  recesses  (38)  in  the 
insertion  slot,  the  support  bars  are  urged  by  the  coil  spring  to 
be  inserted  into  the  insertion  slot,  and  the  protrusions  axially 
engage  in  the  recesses,  whereupon  the  plug  and  the  socket 
are  locked  together.  When  the  coupling  sleeve  is  pulled  back 
against  the  bias  of  the  coil  spring,  the  support  bars  are 
withdrawn  out  of  the  insertion  slot  to  allow  the  plug  to  be 
pulled  out  of  the  socket. 



BACKGROUND  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   t o   a  c o n n e c t o r   f o r  

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

c o n t a c t s   of   a  s o c k e t   by  c o u p l i n g   t h e   p l u g   and  t h e   s o c k e t  

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

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

t o g e t h e r   when  t h e  p l u g   i s   i n s e r t e d   in   t h e   s o c k e t .  

One  f o r m   of  t h e   c o n n e c t o r   of   t h e   t y p e   d e s c r i b e d  

i s   r e v e a l e d   in   J a p a n e s e  L a i d - O p e n   U t i l i t y   Model   P u b l i c a t i o n  

No.  5 3 - 1 1 0 4 8 9 ,   With   t h e   known  c o n n e c t o r ,   when  a  p l u g   a n d  

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

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

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

s e p a r a t i o n   e v e n   when  a  c o r d   c o n n e c t e d   t o   t h e   c o n n e c t o r   i s  

c a u g h t   by  a  h a n d   or   a  f o o t ,   f o r   e x a m p l e .   To  d i s e n g a g e   t h e  

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

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

t h e   p l u g   and  t h e   s o c k e t .   W h e n  c o u p l i n g   t h e   c o n v e n t i o n a l  

c o n n e c t o r ,   h o w e v e r ,   i t . h a s   n o t   b e e n   p o s s i b l e   t o   c o n n e c t  

t h e   p l u g   and  t h e   s o c k e t   w h i l e   h o l d i n g . t h e   c o u p l i n g   s l e e v e .  

S i n c e   t h e   c o u p l i n g   s l e e v e   t a k e s   up  a  r e l a t i v e l y   l a r g e   a r e a  

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

s m a l l   p o r t i o n   s u c h   as  a  c ap   o t h e r   t h a n   t h e   c o u p l i n g   s l e e v e ,  

and   h a s   t o   pay  a t t e n t i o n   t o   do  s o .  

SUMMARY  OF  THE  INVENTION 

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

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

a  p l u g   and   a  s o c k e t   t h a t   can   be  c o u p l e d   t o g e t h e r   w h i l e  

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

r e l a t i v e l y   s i m p l e   in  c o n s t r u c t i o n   and   can   be  m a n u f a c t u r e d  



i n e x p e n s i v e l y .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   l o c k i n g  

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

d i s p o s e d   in   s u p e r p o s e d   r e l a t i o n ,   a n d   t h e   s u p p o r t   b a r s   a r e  

a x i a l l y   m o v a b l e   and   n o r m a l l y   u r g e d  f o r w a r d l y   u n d e r   t h e  

r e s i l i e n c y   of   a  c o i l   s p r i n g .   When  t h e   p l u g   i s   t o   b e  

i n s e r t e d   i n t o   a  s o c k e t ,   t h e   s u p p o r t   b a r s   a r e   c a u g h t   by  a  

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

f i r s t   i n s e r t e d   i n t o   an  i n s e r t i o n   s l o t   d e f i n e d   in  t h e   f r o n t  

s u r f a c e   of   t h e   s o c k e t .   As  p r o t r u s i o n s   on  t h e   e n d s   of   t h e  

l o c k i n g   s p r i n g s   e n g a g e  i n   r e c e s s e s   in   t h e   i n s e r t i o n   s l o t  

in   t h e   s o c k e t ,   t h e   s u p p o r t   b a r s   a r e   i n s e r t e d   i n t o   t h e  

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

t h e   p r o t r u s i o n s   a r e   r e t a i n e d   in   t h e   r e c e s s e s   t o   l o c k   t h e  

p l u g   and  t h e   s o c k e t   t o g e t h e r .   The  p l u g   can   be  p u l l e d   o u t  

of  t h e   s o c k e t   by  p u l l i n g   b a c k   a  c o u p l i n g   s l e e v e   a g a i n s t  

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

i n s e r t i o n   s l o t ,  

The  a b o v e  a n d   o t h e r   o b j e c t s ,   f e a t u r e s   a n d  

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

a p p a r e n t   f r o m   t h e   f o l l o w i n g   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   in  w h i c h  

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

by  way  of  i l l u s t r a t i v e   e x a m p l e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.   1  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of   a  p l u g   i n  

a  c o n n e c t o r   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ;  

FIG.   2  i s   a  s i d e   e l e v a t i o n a l   v i e w   of   t h e   p l u g  

shown  in  FIG.   1 ;  

FIG.   3  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

3-3  of   FIG.   1 ,  

FIG.   4  i s   a  p e r s p e c t i v e   v i e w   of   a  p l u g   b o d y ;  



FIG.   5  i s   a  p e r s p e c t i v e   v i ew   of   s u p p o r t   b a r s ;  

F I G .   6  i s  a   p e r s p e c t i v e   v i ew  of  a  c a p ,  
FIG.   7  i s   a  p e r s p e c t i v e   v i ew   of   a  h a l f   body   o f  

a  c o u p l i n g   s l e c v e ,  

FIG.   8  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of   a  s o c k e t  

in  t h e   c o n n e c t o r   of   t h o   i n v e n t i o n ;  

FIG.   9  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g  l i n e  

9-9  of   FIG.   8 ;  

F IGS.   10A  t h r o u g h   10D  a r e   f r a g m e n t a r y   c r o s s -  

s e c t i o n a l   v i e w s   s h o w i n g   t h e   r e l a t i o n s h i p   b e t w e e n   a  l o c k i n g  

s p r i n g ,   a  p r o t r u s i o n ,  a   s u p p o r t   b a r ,   an  i n s e r t i o n   s l o t ,  

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

r e m o v e d   f rom  t h e   s o c k e t ;  

FIG.   11  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  p l u g  

a c c o r d i n g   t o   a n o t h e r   e m b o d i m e n t ;  

F IG.   12  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  s o c k e t  

a c c o r d i n g   t o   a n o t h e r   e m b o d i m e n t ;  

FIG.   13  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  p l u g  

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

FIG.   14  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   t h e  

p l u g   shown  in  FIG.   13 ,   w i t h   a  c o u p l i n g   s l e e v e   o m i t t e d   f r o m  

i l l u s t r a t i o n ;  

FIG.   15  i s   a  p e r s p e c t i v e   v i ew  of   t h e   p l u g   o f   F I G .  

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

F IG,   16  i s   a  p e r s p e c t i v e   v i ew  of   a  c a p   of   t h e  

p l u g   of   FIG.   1 3 .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

A  p l u g   in  a  c o n n e c t o r   a c c o r d i n g   t o   an  e m b o d i m e n t  

of   t h e   p r e s e n t   i n v e n t i o n   i s   shown  in  FIGS.   1  t h r o u g h   3 .  

As  shown  in  FIG.   3,  a  p l u g   body  11  i s   in   t h e   f o r m   of   a  

c y l i n d e r   of   an  i n s u l a t i n g   m a t e r i a l ,   a n d  a   t u b u l a r   i n s e r t  

12  i s   f o r m e d   i n t e g r a l l y   w i t h   t h e   p l u g   body  11  and  e x t e n d s  



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

b o d y   11  ( s e e   FIG.  4 ) .   P l u g   c o n t a c t s   13  p r o j e c t s   f o r w a r d l y  

f r o m   t h e   p l u g   body  11  in   t h e   t u b u l a r   i n s e r t   12 .   The  p l u g  

c o n t a c t s   13  c o m p r i s e s   p i n   c o n t a c t s   f o r c e - f i t t e d   in   a n d  

e x t e n d i n g   t h r o u g h   s m a l l  h o l e s   ( n o t   shown)   d e f i n e d   a x i a l l y  

t h r o u g h   t h e   p l u g   body  11.   The  c o n t a c t s   13  h a v e   r e a r   e n d s  

t o   w h i c h   a r e   c o n n e c t e d   l e a d   w i r e s   14a  f r o m   a  c o r d   14.  T h e  

p l u g   body   11  i s   f i t t e d   a t   i t s   r e a r   end  in   a  f r o n t   end  o f  

a  c a p   15,   w i t h   t h e   c o r d   14  l e a d   o u t   of   a  r e a r   end   of  t h e  

cap   15.   As  i l l u s t r a t e d   in   F IGS,   2  and   3,  a  p o s i t i o n i n g  

r i d g e   16  i s   i n t e g r a l l y   f o r m e d   on  an  i n n e r   p e r i p h e r a l   s u r f a c e  

of   t h e   t u b u l a r   i n s e r t   12  and   e x t e n d s   a x i a l l y   t h e r e o f .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   l o c k i n g  

s p r i n g s   17  e x t e n d i n g   a x i a l l y   f o r w a r d l y   a r e   m o u n t e d   o n .  t h e  

p l u g   body   11  and  h a v e   on  f r e e   e n d s   t h e r e o f   p r o t r u s i o n s   1 8  

p r o j e c t i n g   r a d i a l l y   o u t w a r d l y   of   an  a x i s   o f   t h e   p l u g   b o d y  

11.   The  l o c k i n g   s p r i n g s  1 7   a r e   r e s i l i e n t l y   d i s p l a c e a b l e  

in  r a d i a l   d i r e c t i o n s .   As  shown  in  F IGS.   1  and   4,  U - s h a p e d  

s l o t s   19  a r e   f o r m e d   in  t h e   i n s e r t   12  to   a x i a l l y   e x t e n d   i n t o  

t h e   p l u g   body  11  t o   d e f i n e   t h e   l o c k i n g   s p r i n g s   17.   T h e  

l o c k i n g   s p r i n g s   17  h a v e   r e a r   e n d s   i n t e g r a l l y   f i x e d   to  t h e  

p l u g   body   11  and  f r e e   f r o n t   e n d s   f r o m   w h i c h   t h e   p r o t r u s i o n s  

18  i n t e g r a l l y   p r o j e c t .   In  t h e   i l l u s t r a t e d   e m b o d i m e n t ,   t h e  

l o c k i n g   s p r i n g s   17  a r e   d i s p o s e d   in  d i a m e t r i c a l l y   o p p o s i t e  

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

As  i l l u s t r a t e d   in  FIG.   3,  a  p a i r   of   s u p p o r t   b a r s  

21  i s   h e l d   a g a i n s t   s u r f a c e s   of   t h e   l o c k i n g   s p r i n g s   17  

o p p o s i t e   f rom  t h e   p r o t r u s i o n s   18  and   i s   a x i a l l y   m o v a b l e .  

The  s u p p o r t   b a r s   21  a r e   n o r m a l l y   u r g e d   by  a  c o i l   s p r i n g  

22  t o   move  a x i a l l y   in  a  f o r w a r d   d i r e c t i o n ,   and   can   be  m o v e d  

b a c k   by  a  c o u p l i n g   s l e e v e   23  a g a i n s t   t h e   r e s i l i e n c y   of  t h e  

c o i l   s p r i n g   22.  The  c o u p l i n g   s l e e v e   23  i s   a x i a l l y   m o v a b l y  

d i s p o s e d   a r o u n d   t h e   p l u g   body  11  and   t h e   c a p   15.   As  s h o w n  



i n   F IG,   5,  t h e   s u p p o r t  b a r s   21  h a v e   r e a r   e n d s   i n t e g r a l l y  

c o n n e c t e d   by  a  r i n g   momber  24  on  w h i c h   t h e r e   i s   i n t e g r a l l y  

f o r m e d   a  p a i r   of   e n g a g e m e n t   m e m b e r s   25  e x t e n d i n g   r a d i a l l y  

o u t w a r d l y .  

As  i l l u s t r a t e d   in   FIGS,   2 ,  3 ,   a n d , 6 ,   t h e   c ap   1 5  

h a v e   a x i a l   g u i d o   s l o t s   26  d e f i n e d   in   a  f r o n t   p o r t i o n   t h e r e o f  

in  r a d i a l   a l i g n m e n t  w i t h   t h e   e n g a g e m e n t   m e m b e r s   25 .   T h e  

e n g a g e m e n t   m e m b e r s   25  a r e   g u i d e d   in   t h e   a x i a l   g u i d e   s l o t s  

26  f o r   a x i a l   m o v e m e n t   t h e r e a l o n g ,   w i t h   t h e   e n g a g e m e n t  

m e m b e r s   25  p r o j e c t i n g   r a d i a l l y   o u t w a r d l y   f r o m   t h e   g u i d e  

s l o t s   26 .   As  shown  i n  F I G .   4,  t h e   p l u g   body   11  h a s   a x i a l  

h o l e s   27  p o s i t i o n e d   r a d i a l l y   i n w a r d l y   of   t h e   l o c k i n g   s p r i n g s  

17  and   h a v i n g   s u b s t a n t i a l l y   t h e   same  w i d t h s   as  t h o s e   o f  

t h e   U - s h a p e d   s l o t s   19,   t h e   a x i a l   h o l e s   27  c o m m u n i c a t i n g  

w i t h   t h e   s l o t s   19  and  t h e   i n t e r i o r   of   t h e   t u b u l a r   i n s e r t  

12.   As  s h o w n  i n   FIG.   3,  t h e   s u p p o r t   b a r s   21  a r e  i n s e r t e d  

in  t h e   h o l e s   27  and  h o l d   s u b s t a n t i a l l y   in  c o n t a c t   w i t h   i n n e r  

s u r f a c e s   of   t h e   l o c k i n g   s p r i n g s   17 ,   The  s u p p o r t   b a r s   21 

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

f r o m   t h e   i n n e r   p e r i p h e r a l   s u r f a c e   of  t h o   i n s e r t   12 .   A s  

shown  in  F IGS.   3  and  7,  t h e   c o u p l i n g   s l e e v e   23  h a s   a  

r i n g - s h a p e d   r e c e s s   28  d e f i n e d   in   an  i n n e r   p e r i p h e r a l   s u r f a c e  

t h e r e o f   in   w h i c h   ends   of  t h e   e n g a g e m e n t   m e m b e r s   25  a r e  

i n s e r t e d   so  as   to  be  a x i a l l y   m o v a b l e .   The  c o u p l i n g   s l e e v e  

23  a l s o   h a s   l o c k i n g   t e e t h   29  p r o j e c t i n g   r a d i a l l y   i n w a r d l y  

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

23  a t   a  r e a r   end  t h e r e o f .   B e t w e e n   t h e   l o c k i n g   t e e t h   2 9  

a n d  t h e   r i n g - s h a p e d   r e c e s s   28 ,   t h e r e   i s   p o s i t i o n e d   a  

r i n g - s h a p e d   s t o p p e r   31  (F IG .   6)  i n t e g r a l l y   f o r m e d   on  a n  

o u t e r   p e r i p h e r a l   s u r f a c e   of   t h e   c ap   15.   T h a t   i s ,   a  p o r t i o n  

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

s h a p e d   r e c e s s   28  has   a  g r e a t e r   i n s i d e   d i a m e t e r   to   d e f i n e  

a  r i n g - s h a p e d   c l e a r a n c e   32  f o r   a l l o w i n g   t h e   c o u p l i n g   s l e e v e  



23  t o   be  a x i a l l y   moved  b e t w e e n   t h e   l o c k i n g   t e e t h   29  a n d  

t h e   r i n g - s h a p e d   r e c e s s   2 8 .  

The  c o i l   s p r i n g   22  i s   i n t e r p o s e d   b e t w e e n   a  

r i n g - s h a p e d  s t e p   20  f o r m e d   in   an  i n n e r   p e r i p h e r a l   s u r f a c e  

of   t h e   c a p   15  and   t h e   e n g a g e m e n t   m e m b e r s   25  in   c o a x i a l  

r e l a t i o n   t o   t h e   c a p   15.  The  c o i l   s p r i n g   22  u r g e s   t h e  

s u p p o r t   b a r s   21  in   a  f o r w a r d   d i r e c t i o n ,   and   a l s o   u r g e s   t h e  

e n g a g e m e n t   m e m b e r s   25  t o   e n g a g e   a  f r o n t   w a l l  s u r f a c e   2 8 a  

of  t h e   r i n g - s h a p e d   r e c e s s   28  to   t h e r e b y   b i a s   t h e   c o u p l i n g  

s l e e v e   23  f o r w a r d l y .   Under   t h i s   c o n d i t i o n ,   t h e   l o c k i n g  

t e e t h   29  a r e   in   e n g a g e m e n t   w i t h   t h e   s t o p p e r   3 1 .  

In  t h e   i l l u s t r a t e d   p o s i t i o n ,   t h e   p r o t r u s i o n s   1 8  

of   t h e   l o c k i n g   s p r i n g s   17  a r e   p o s i t i o n e d   f o r w a r d l y   o f  t h e  

c o u p l i n g   s l e e v e   23  and  p r o j e c t   r a d i a l l y   o u t w a r d l y   b e y o n d  

t h e   o u t e r   p e r i p h e r a l   s u r f a c e   of   t h e   i n s e r t   12.   The  l o c k i n g  

s p r i n g s   17  p r o j e c t   s l i g h t l y   f o r w a r d l y   of   t h e   s u p p o r t  
b a r s   2 1 .  

A  s o c k e t   f o r   u se   w i t h   t h e   p l u g   shown  in  F I G S .  

1  t h r o u g h   7  i s   i l l u s t r a t e d   by  way  of   e x a m p l e   in  F I G S .   8  

and  9.  A  s o c k e t   body   34  i s   in  t h e   f o r m   of  a  c y l i n d e r   m a d e  

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

s l o t   35  d e f i n e d   in   a  f r o n t   s u r f a c e   t h e r e o f .   C o n t a c t s   3 6  

a r e   m o u n t e d   in   t h e   s o c k e t   body  34  r a d i a l l y   i n w a r d l y   of   t h e  

s l o t   35.   The  s o c k e t   c o n t a c t s   36  a r e   c a p a b l e   of  c o u p l i n g  

e n g a g e m e n t   w i t h   t h e   p l u g   c o n t a c t s   13.   In  t h e   i l l u s t r a t e d  

e m b o d i m e n t ,   t h e   s o c k e t   c o n t a c t s   36  a r e   in  t h e   fo rm  o f  

r e c e p t a c l e   c o n t a c t s   in  w h i c h   t h e   p i n   c o n t a c t s   13  c a n   b e  

i n s e r t e d .   The  s o c k e t   c o n t a c t s   36  a r e   f o r c e - f i t t e d   in   h o l e s  

d e f i n e d   in   t h e   s o c k e t   body  34.  The  s o c k e t   body  34  i n c l u d e s  

an  a x i a l   p o s i t i o n i n g   g r o o v e  3 7   d e f i n e d   in  an  i n n e r  

p e r i p h e r a l   s u r f a c e   o f   t h e   i n s e r t i o n   s l o t   35  f o r   r e c e i v i n g  

t h e   p o s i t i o n i n g   r i d g e   16  in  t h e   p l u g   (F IGS.   2  and  3 ) .  

The  s o c k e t   body  34  a l s o   i n c l u d e s   l o c k i n g  r e c e s s e s  



3 8   d e f i n e d   in   an  o u t e r   p e r i p h e r a l   s u r f a c e   of   t h e   i n s e r t i o n  

s l o t   35  f o r   r e c e i v i n g   t h e   p r o t r u s i o n s   18  of   t h e   l o c k i n g  

s p r i n g s   17.   In  FIG.   3,  t h e   sum  d1  o f   t h e   t h i c k n e s s e s   o f  

t h e   p r o t r u s i o n   18  and  t h e   l o c k i n g   s p r i n g   17  and   t h e  

t h i c k n e s s   of   t h e   s u p p o r t  b a r   21  i s   g r e a t e r   t h a n   t h e   w i d t h  

d2  (FIG.   9)  of  t h e   i n s e r t i o n   s l o t   3 5 .   The  w i d t h   d2  o f   t h e  

i n s e r t i o n   s l o t   35  i s   g r e a t e r   t h a n   t h e   s u m  d 3   of   t h e  

t h i c k n e s s   o f   t h e   l o c k i n g   s p r i n g   17  b e h i n d  t h e   p r o t r u s i o n  

1 8   a n d   t h e   t h i c k n e s s   of  t h e   s u p p o r t   b a r   21.   The  a x i a l  

l e n g t h   of  t h e   r i n g - s h a p e d   c l e a r a n c e   32  i s   s e l e c t e d   s u c h  

t h a t ,   w i t h   t h e   p r o t r u s i o n s   18  e n g a g i n g   in   t h e   r e c e s s e s   3 8 ,  

t h e   s u p p o r t   b a r s   21  can  move  i n t o   a n d   o u t   of   t h e  i n s e r t i o n  

s l o t   35  or   be  a x i a l l y   d i s p l a c e d .  

Each   of  t h e   p r o t r u s i o n s   18  h a s   a  f r o n t   t a p e r   1 8 a  

(F IG.   10A)  s l o p i n g   down  f rom  t h e   t o p   o f   t h e   p r o t r u s i o n  

t o w a r d s   t h e   t i p   end   of   t h e   l o c k i n g   s p r i n g   17  t o   s u b m e r g e  

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

t u b u l a r   i n s e r t   12  so  t h a t   when  t h e   t u b u l a r   i n s e r t   12  i s  

i n s e r t e d   i n t o   t h e   i n s e r t i o n   s l o t   35 ,   an  o u t e r   edge   of  t h e  

s l o t   35  a b u t s   t h e   f r o n t   t a p e r   18a  t o   d i s p l a c e   t h e   f r e e   e n d  

p o r t i o n   of   t h e   l o c k i n g   s p r i n g   17  r a d i a l l y   i n w a r d l y ,  

I n s t e a d   of   p r o v i d i n g   t h e   f r o n t   t a p e r   18a  a t   t h e  

f r o n t   end  o f   t h e   p r o t r u s i o n   18,   i t   i s   a l s o   p o s s i b l e   to   f o r m  

a  t a p e r   35a  a t   t h e   o u t e r   edge   of  t h e   i n s e r t i o n   s l o t   35  a s  

i n d i c a t e d   by  b r o k e n   l i n e   in  FIG.  10C.  In  t h i s   c a s e ,   t h e  

f r o n t   end  of   t h e   p r o t r u s i o n   18  i s   r i g h t - a n g l e d   as  i n d i c a t e d  

by  b r o k e n   l i n e   1 8 ' .  

The  p r o t r u s i o n   18  may  a l s o   h a v e   a  r e a r   t a p e r   1 8 b  

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

s p r i n g   17  r a d i a l l y   i n w a r d l y   as   t h e   l o c k i n g   s p r i n g   17  i s  

p u l l e d   o u t   of   t h e   i n s e r t i o n   s l o t   35  ( F I G .   1 0 D ) .   I n s t e a d  

of  p r o v i d i n g   t h e   r e a r   t a p e r   18b  a t   t h e   r e a r   end  of  t h e  

p r o t r u s i o n   18,  i t   i s   a l s o   p o s s i b l e   t o   f o r m   a  t a p e r   a t   a n  



i n n e r   e d g e   of   t h e   i n s e r t i o n   s l o t   35 ,   t h o u g h   n o t   shown  i n  

t h e   d r a w i n g s .  

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

i n s e r t   12  of   t h e   p l u g   i s   i n s e r t e d   i n t o   t h e   i n s e r t i o n   s l o t  

35  in   t h e   s o c k e t .   When  a  f r o n t   p o r t i o n   of   t h e   i n s e r t   1 2  

e x t e n d i n g   f o r w a r d   b e y o n d  t h e   f r e e   end   of   t h e   l o c k i n g   s p r i n g  

17  i s   i n s e r t e d   i n t o   t h e   i n s e r t i o n   s l o t   35 ,   r e l a t i v e  

p o s i t i o n i n g   b e t w e e n   t h e   i n s e r t i o n   s l o t   35  and   t h e   f r e e   e n d  

of   t h e   l o c k i n g   s p r i n g   17  i s   a u t o m a t i c a l l y   a c c o m p l i s h e d   s o  

t h a t   t h e   o u t e r   e d g e   o f  t h e   i n s e r t i o n   s l o t   35  may  a b u t   t h e  

f r o n t   t a p e r   18a  o f   t h e  p r o t r u s i o n   18.   A c c o r d i n g l y ,   t h e  

e n d s   of   t h e   p r o t r u s i o n s   18  a r e   g u i d e d   i n t o   t h e   i n s e r t i o n  

s l o t   35  as  shown  in  FIG.   10A.  S i n c e   t h e   t h i c k n e s s   d1  o f  

t h e   p r o t r u s i o n   18  and   t h e   s u p p o r t   b a r   21  i s   g r e a t e r   t h a n  

t h e   s l o t   w i d t h   d 2 ,   as   d e s c r i b e d   a b o v e ,  t h e  s u p p o r t   b a r   21 

e n g a g e s   t h e   f r o n t   s u r f a c e   of   t h e   s o c k e t   b o d y   34  as   s h o w n  

in   FIG.  10B  and  i s   r e t r a c t e d   r e l a t i v e l y   t o   t h e   p r o t r u s i o n  

18  a g a i n s t   t h e   r e s i l i e n c y   of  t h e   c o i l   s p r i n g   22.   T h e  

p r o t r u s i o n s   18  and  t h e   i n s e r t   12  e n t e r   t h e   i n s e r t i o n   s l o t  

35  w h i l e   c a u s i n g   t h e   l o c k i n g   s p r i n g s   17  t o   be  r e s i l i e n t l y  

b e n t   r a d i a l l y   i n w a r d l y .   When  t h e   p r o t r u s i o n s   18  a r e   b r o u g h t  

i n t o   c o n f r o n t i n g   r e l a t i o n   to   t h e   r e c e s s e s   38 ,   t h e  

p r o t r u s i o n s   18  e n t e r   and   e n g a g e   a x i a l l y   in   t h e   r e c e s s e s  

38  s i n c e   t h e   l o c k i n g   s p r i n g s   17  s p r i n g   b a c k .   At  t h e   t i m e  

t h e   l o c k i n g   s p r i n g s   17  a r e   r e s i l i e n t l y   b e n t ,   t h e   s u p p o r t  
b a r s   21  a r e   a l s o   r e s i l i e n t l y   b e n t   as   shown  in  FIG.   1 0 B .  

Upon  e n t r a n c e   of   t h e   p r o t r u s i o n s   18  i n t o   t h e   r e c e s s e s   3 8 ,  
t h e   s u p p o r t   b a r s   21  s p r i n g   back   and  a r e   i n s e r t e d   i n t o   t h e  

i n s e r t i o n   s l o t   35  u n d e r   t h e   f o r c e   of   t h e   c o i l   s p r i n g   2 2 .  

To  f a c i l i t a t e   e a s y   i n s e r t i o n   of   t h e   s u p p o r t   b a r s   21  i n t o  

t h e   i n s e r t i o n   s l o t   35,   i t   i s   p r e f e r a b l e   f o r   e a c h   s u p p o r t  
b a r   21  t o   h a v e   a  t a p e r e d   s u r f a c e   21a  on  t h e   d i s t a l   e n d  

t h e r e o f .   Wi th   t h e   p l u g   and   t h e   s o c k e t   t h u s   c o u p l e d ,   t h e y  



a r e   s e c u r e l y   l o c k e d   and  c a n n o t   be  s e p a r a t e d   m e r e l y   b y  

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

t h e   p r o t r u s i o n s   18  c a n n o t   be  p u l l e d   o u t   of   t h e   r e c e s s e s  

38  as   t h e   t h i c k n e s s   of   t h e   l o o k i n g   s p r i n g   17  and   t h e   s u p p o r t  
b a r   21  and   t h e   i n s e r t i o n   s l o t   w i d t h   d2  a r e   s e l e c t e d   a s  

d e s c r i b e d   a b o v e .  

To  p u l l   t h e   p l u g   o u t   of  t h e   s o c k e t ,   t h e   c o u p l i n g  

s l e e v e   23  i s   p u l l e d   back  a g a i n s t   t h e   b i a s i n g   f o r c e   of   t h e  

c o i l   s p r i n g   22.   The  s u p p o r t   b a r s   21  a r e   t h e n   p u l l e d   b a c k  

t h r o u g h   t h e   e n g a g e m e n t   members   25  u n t i l   t h e   s u p p o r t   b a r s  

21  a r e   b r o u g h t   o u t   of  t h e   i n s e r t i o n   s l o t   35  as   shown  i n  

FIG.   10D.  T h e r e f o r e ,   t h e   e n d s   of  t h e   l o c k i n g   s p r i n g s   1 7  

can  be  moved   in   a  d i r e c t i o n   o p p o s i t e   f r o m   t h e   p r o t r u s i o n s  

18.  By  p u l l i n g   t h e   p l u g   a x i a l l y ,   t h e   l o c k i n g   s p r i n g s   1 7  

a r e   r e s i l i e n t l y   b e n t   as  t h e   p r o t r u s i o n s   18  a r e   moved   o u t  

of   t h e   r e c e s s e s   38 ,   w h e r e u p o n   t h e   p l u g   i s   u n l o c k e d   f r o m  

t h e   s o c k e t .  

Wi th   t h e   c o n n e c t o r   of   t h e   i n v e n t i o n   b e i n g   t h u s  

c o n s t r u c t e d ,   when  t h e   p l u g   i s   to   be  i n s e r t e d   i n t o   t h e   s o c k e t  

' w h i l e   h o l d i n g   t h e   c o u p l i n g   s l e e v e   23,   t h e   f o r c e   i m p o s e d  

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

t e e t h   29  t o   t h e   cap   15.  T h u s ,   t h e   p l u g   can   be  i n s e r t e d  

i n t o   t h e   s o c k e t .   The  p l u g   can   a l s o   be  i n s e r t e d   i n t o   t h e  

s o c k e t   w h i l e   h o l d i n g   w h e r e v e r   d e s i r e d  o n   t h e  c a p   15.   T h e  

p l u g   c an   e a s i l y   a s s e m b l e d   by  a t t a c h i n g   t h e   c o n t a c t s   13  t o  

t h e   p l u g   b o d y  1 1 ,   i n s e r t i n g   t h e   s u p p o r t   b a r s   21  t h r o u g h  

t h e   h o l e s   27  f r o m   b e h i n d   t h e   p l u g   body   11 ,   c o n n e c t i n g   t h e  

c o r d   14  t o   t h e   c o n t a c t s   13,   f i t t i n g   t h e   p l u g   body   11  i n t o  

t h e   c a p   15  w i t h   t h e   c o i l   s p r i n g   22  h o u s e d   t h e r e i n ,   and   t h e n  

m o u n t i n g   t h e   c o u p l i n g   s l e e v e   23  o n t o   t h e   p l u g   body   11  a n d  

t h e   c a p   15  f r o m   t h e   f r o n t   e n d s   t h e r e o f .   The  p l u g   c an   b e  

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

t h e   l o c k i n g   s p r i n g s   17  a r e   shown  as   i n t e g r a l   w i t h   t h e   p l u g  



body   11.   t h e   l o c k i n g  s p r i n g s   17  may  be  i n t e g r a l l y   f o r m e d  

w i t h   t h e   c a p   15.   The  l o c k i n g   s p r i n g s   17  may  be  p o s i t i o n e d  

r a d i a l l y   i n w a r d l y   of   t h e   s u p p o r t   b a r s   21 ,   w i t h   t h e  

p r o t r u s i o n s   18  d i s p o s e d   r a d i a l l y   i n w a r d l y ,   and   t h e   r e c e s s e s  

38  d e f i n e d   in   t h e   i n n e r  p e r i p h e r a l   s u r f a c e   o f   t h e   i n s e r t i o n  

s l o t   35 .   As  shown  in  F I G S ,   11  and   12  in   w h i c h   l i k e   p a r t s  

a r e   d e n o t e d   by  l i k e   r e f e r e n c e   c h a r a c t e r s   in   F I G S ,   1  t h r o u g h  

9,  t h e   p l u g   c o n t a c t s   13  in   t h e   p l u g   body   11  may  c o m p r i s e  

r e c e p t a c l e   c o n t a c t s ,  a n d   t h e   s o c k e t   c o n t a c t s   36  in   t h e  

s o c k e t   body   34  may  c o m p r i s e   p i n   c o n t a c t s .   The  l o c k i n g  

s p r i n g   17  and   t h e   s u p p o r t   b a r   21  may  be  c o m b i n e d   in   o n e  

p a i r   o r   t h r e e   or   m o r e   p a i r s .  

FIGS,   13  t h r o u g h   16  i l l u s t r a t e   a  p l u g   in   a  

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

i n v e n t i o n .   L i k e   or  c o r r e s p o n d i n g   p a r t s   in   F IGS ,   13  t h r o u g h  

16  a r e   d e s i g n a t e d   by  l i k e   or   c o r r e s p o n d i n g   r e f e r e n c e  

c h a r a c t e r s   in  FIGS.   1  t h r o u g h   9.  The  p l u g   body   11  i s   f i x e d  

t o   t h e   c a p   15  by  a u x i l i a r y   m e m b e r s .   More  s p e c i f i c a l l y ,  

t h e   p l u g   body  11  i n c l u d e s   an  e x t e n s i o n   11a  p r o j e c t i n g  

r e a r w a r d l y   of  t h e   p r o x i m a l   e n d s   of   t h e   l o c k i n g   s p r i n g s   1 7 ,  

and   s u c h   a  r e a r w a r d   e x t e n s i o n   11a  has   an  o u t s i d e   d i a m e t e r  

s m a l l e r   t h a n   t h a t   of  t h e   p l u g   body   11,   t h u s   d e f i n i n g   a  

r i n g - s h a p e d   s t e p   41.   A  r i n g   member   24  i s   d i s p o s e d   o v e r  

t h e   r e a r w a r d   e x t e n s i o n   1 1 a ,   a n d   a  c o i l   s p r i n g   22  i s   a l s o  

d i s p o s e d   o v e r   t h e   r e a r w a r d   e x t e n s i o n   11a .   The  l o c k i n g  

s p r i n g s   17  p r o j e c t   r a d i a l l y   o u t w a r d l y   of   t h e   o u t e r  

p e r i p h e r a l   s u r f a c e   of  t h e   p l u g   body   11,  and  h a v e   i n t e g r a l  

p o s i t i o n i n g   p r o j e c t i o n s   42 ,   43  p r o j e c t i n g   away  f r o m   e a c h  

o t h e r   on  t h e   p r o x i m a l   e n d s   o f   t h e   l o c k i n g   s p r i n g s   17.   An 

e d g e   of   t h e   t u b u l a r   i n s e r t   12  c o m p r i s e s   p r o j e c t i o n s   4 4  

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

s u r f a c e   of   t h e   t u b u l a r   i n s e r t   1 2 .  

S e m i c y l i n d r i c a l   m e t a l   m e m b e r s   45 ,   46  s e r v e s   a s  



a u x i l i a r y   m e m b e r s   f o r   f i x i n g   t h e   p l u g   body   11  to   t h e   c a p  

1 5 ,   and   a r e   m o u n t e d   on  t h e   p l u g   b o d y   11  in   s u r r o u d i n g  

r e l a t i o n   t o   t h e   o u t e r   p e r i p h e r a l   s u r f a c e   t h e r e o f .   E a c h  

of  t h e   s e m i c y l i n d r i c a l  m e t a l   m e m b e r s   4 5 ,  4 6   h a s   an  o p e n i n g  

47  r a d i a l l y   a l i g n e d   w i t h   t h e   l o c k i n g   s p r i n g   1 7 ,  r e c e s s e s  

48,   49  c o m m u n i c a t i n g   w i t h   t h e   o p e n i n g   47  and  a l i g n e d   w i t h  

t h e   p o s i t i o n i n g   p r o j e c t i o n s   42 ,   4 3 ,   and  a  r e c e s s   51  a l i g n e d  

w i t h   t h e   p r o j e c t i o n   44.   The  p r o j e c t i o n s   42 ,   43 ,   44  a r e  

f i t t e d   r e s p e c t i v a l y   in   t h e   r e c e s s e s   48 ,   49 ,   51  to   p o s i t i o n  

t h e   m e t a l   m e m b e r s   45,   46  on  t h e   p l u g   body   11.  The  m e t a l  

member s   45,   46  e x t e n d   r a a r w a r d l y   of   t h e   p l u g   body  11 ,   a n d  

one  of   t h e   m e t a l   m e m b e r s   45  i n c l u d e s   an  arm  52  e x t e n d i n g  

r e a r w a r d l y .   The  r e a r w a r d l y   e x t e n d i n g   arm  52  i s   i n s e r t e d  

i n t o   t h e   c a p   15  a l o n g   an  i n n e r   s u r f a c e   t h e r e o f .   The  a r m  

52  has   a  t h r e a d e d   h o l e   53.   A  s c r e w   55  e x t e n d s   t h r o u g h   a  

s m a l l   h o l e   54  in   t h e   cap   15  t h r e a d e d   i n t o   t h e   t h r e a d e d   h o l e  

53,   t h u s   f a s t e n i n g   t h e   m e t a l   member   45  t o   t h e   c a p  1 5 .  

The  cap   15  has   two  p a i r s   of   r e c e s s e s   56  d e f i n e d  

in  d i a m e t r i c a l l y   o p p o s i t e   f r o n t   p o r t i o n s   t h e r e o f ,   B e t w e e n  

t h e   r e c e s s e s   56  of   e a c h   p a i r   i s   f o r m e d   a  t o n g u e   in  w h i c h  

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

r e c t a n g u l a r   h o l e   s e r v i n g   as  a  h o l d e r   57.   T h u s ,   t h e r e   a r e  

two  s u c h   h o l d e r s   57  on  t h e   cap   15  in   d i a m e t r i c a l l y   o p p o s i t e  

r e l a t i o n   to   e a c h   o t h e r .   As  shown  in  FIG.   16,  e a c h   o f   t h e  

h o l d e r s   57  i s   a  d o u b l e - w a l l e d   c o n s t r u c t i o n   h a v i n g   an  a r c u a t e  

g r o o v e   58  t h e r e i n .   The  r e a r   e n d s   o f   t h e   m e t a l   m e m b e r s  

45,  46  a r e   f i t t e d   i n t o   t h e   a r c u a t e   g r o o v e s   58,   r e s p e c t i v e l y .  

T h e  c o i l   s p r i n g   22  i s   p u s h e d   f o r w a r d l y   by  a  f r o n t   e n d  

s u r f a c e   of   t h e   cap   15.  The  arm  52  h a s   an  end  s e r v i n g   a s  

a  c r o s s - s e c t i o n a l l y   U - s h a p e d   l e a d - w i r e   h o l d e r   59  w h i c h   h o l d s  

a  p l u r a l i t y   of   l e a d   w i r e s   14a  c o n n e c t e d   to   p l u g   c o n t a c t s ,  

so  t h a t   no  s t r o n g   f o r c e s   w i l l   be  a p p l i e d   to   j o i n t s   b e t w e e n  

t h e   l e a d   w i r e s   14a  and  t h e   c o n t a c t s   when  t h e   c o r d   14  i s  



s t r o n g l y  p u l l e d .   The  c o u p l i n g   s l e e v e   23  h a s   on  an  i n n e r  

s u r f a c e   t h e r e o f   p r o j e c t i o n s   61  in   t h e   s h a p e   of   a  r i g h t -  

a n g l e d   t r i a n g l e .   When  t h e   f r o n t   end   of   t h e   cap   15  i s  

i n s e r t e d   i n t o   t h e   c o u p l i n g   s l e e v e   23 ,   t h e   h o l d e r s   57  a r e  

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

p r o j e c t i o n s   61  a r e   s n a p p e d   i n t o   t h e   r e c t a n g u l a r   h o l e s   i n  

t h e   h o l d e r s   57 .   T h e r e f o r e ,   t h e   c o u p l i n g   s l e e v e   23  i s  

a x i a l l y   m o v a b l y   m o u n t e d   on  t h e   c a p   1 5 .  

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

shown  and   d e s c r i b e d ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t   m a n y  
c h a n g e s   and   m o d i f i c a t i o n s  m a y   be  made  t h e r e i n   w i t h o u t  

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



1 .   A  c o n n e c t o r   w i t h   a  l o c k   m e c h a n i s m ,   c o m p r i s i n g   : 

(a)  a  p l u g   body   of   an  i n s u l a t i n g   m a t e r i a l ;  

(b)  a t   l e a s t   one   p l u g   c o n t a c t   m o u n t e d   o n  s a i d  

p l u g   b o d y ;  

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

b o d y ;  

(d)  a  c o u p l i n g   s l e e v e   d i s p o s e d   c o a x i a l l y   a r o u n d  

s a i d   c ap   and  s a i d   p l u g   body   a n d  a x i a l l y   m o v a b l e ;  

(e)  a t   l e a s t   one   l o c k i n g   s p r i n g   s u p p o r t e d   on  s a i d  

p l u g   body   and  p r o j e c t i n g   f o r w a r d l y   t h e r e o f ,   s a i d   l o c k i n g  

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

r a d i a l l y   o u t w a r d l y   or   i n w a r d l y   w i t h   r e s p e c t   t o   an  a x i s   o f  

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

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

w h i c h   s a i d   p r o t r u s i o n   p r o j e c t s ;  

( f )  a t   l e a s t   one   s u p p o r t   b a r   h e l d   a g a i n s t   s a i d  

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

a x i a l l y   m o v a b l e ;  

(g)  an  e n g a g e m e n t   member  c o n n e c t e d   t o   a  r e a r   e n d  

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

s l e e v e ,   s a i d   e n g a g e m e n t   member  b e i n g   a x i a l l y   m o v a b l e ;  

(h)  a  c o i l   s p r i n g   f o r   n o r m a l l y   u r g i n g   s a i d  

e n g a g e m e n t   member  and  s a i d   c o u p l i n g   s l e e v e   in   a  f o r w a r d  

d i r e c t i o n ;  

(i)   a  s o c k e t   body   of  an  i n s u l a t i n g   m a t e r i a l ;  

( j)   a t   l e a s t   one   s o c k e t   c o n t a c t   m o u n t e d   on  s a i d  

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

c o n t a c t ;  

(k)  s a i d  s o c k e t   body  h a v i n g   an  i n s e r t i o n   s l o t  

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

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

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



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

t h i c k n e s s   o f   s a i d   s u p p o r t   bar   and   l a r g e r   t h a n   t h e   sum  o f  

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

p r o t r u s i o n   and   t h e   t h i c k n e s s   of   s a i d   s u p p o r t   b a r ;   a n d  

(1)  s a i d   s o c k e t   body  h a v i n g   a  r e c e s s   d e f i n e d   i n  

s a i d   i n s e r t i o n   s l o t   and  a x i a l l y   e n g a g e a b l e   w i t h   s a i d  

p r o t r u s i o n   when  s a i d   l o c k i n g   s p r i n g   and   s a i d   s u p p o r t   b a r  

a r e   i n s e r t e d   i n t o   s a i d   i n s e r t i o n   s l o t ,  

2,  A  c o n n e c t o r   a c c o r d i n g   to   c l a i m   1,  i n c l u d i n g  

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

end  of   s a i d   p l u g   body  and  p r o j e c t i n g   a x i a l l y   b e y o n d   s a i d  

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

b e i n g   p o s i t i o n e d   s u b s t a n t i a l l y   w i t h i n   a  w a l l   t h i c k n e s s   o f  

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

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

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

s o c k e t   body  b e i n g   r e c e p t i v e   of   s a i d   t u b u l a r   i n s e r t .  

3.  A  c o n n e c t o r   a c c o r d i n g   to   c l a i m   2,  i n c l u d i n g  

a  p a i r   of   l o c k i n g   s p r i n g s   d i s p o s e d   in   d i a m e t r i c a l l y   o p p o s i t e  

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

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

to   e a c h   o t h e r   w i t h   r e s p e c t   to   s a i d   a x i s .  

4.  A  c o n n e c t o r   a c c o r d i n g   to   c l a i m   3,  w h e r e i n  

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

c o n n e c t e d   to   a  r i n g   member ,   s a i d   c o i l   s p r i n g   h a v i n g   o n e  

end  p r e s s e d   a g a i n s t   a  r e a r   s u r f a c e   of   s a i d   r i n g   m e m b e r .  

5.  A  c o n n e c t o r   a c c o r d i n g   to   c l a i m   4,  w h e r e i n  

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

b o d y .  

6.  A  c o n n e c t o r   a c c o r d i n g   to   c l a i m   5,  w h e r e i n  

e a c h   of  s a i d   l o c k i n g   s p r i n g s   i s   d e f i n e d   by  a  U - s h a p e d   s l o t  

d e f i n e d   in  and   e x t e n d i n g   a x i a l l y   a c r o s s   s a i d   t u b u l a r   i n s e r t  

and   s a i d   p l u g   b o d y .  



7.  A  c o n n e c t o r   a c c o r d i n g   to   c l a i m   6,  w h e r e i n  

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

s u r f a c e   t h e r e o f   in  c o m m u n i c a t i o n   w i t h   s a i d   U - s h a p e d   s l o t s  

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

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

r e s p e c t i v e l y .  

8.  A  c o n n e c t o r   a c c o r d i n g   to   c l a i m  4 ,   5,  6,  o r  

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

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

s l e e v e   h a v i n g   an  a x i a l   s t e p   f o r m e d   on  an  i n n e r   s u r f a c e  

t h e r e o f ,   s a i d   e n g a g e m e n t   member   b e i n g   p o s i t i o n e d   on  t h e  

s i d e   of   a  r e a r   s u r f a c e   of   s a i d   a x i a l   s t e p ,   s a i d   e n g a g e m e n t  

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

o t h e r   o n l y   when  s a i d   e n g a g e m e n t   member   moves   in   a  f o r w a r d  

d i r e c t i o n   or   s a i d   c o u p l i n g   s l e e v e   moves   in   a  r e a r w a r d  

d i r e c t i o n .  

9.  A  c o n n e c t o r   a c c o r d i n g   t o  c l a i m   8,   w h e r e i n  

s a i d   p l u g   body   has   a  r e a r   end  f i t t e d   in   s a i d   c a p ,   s a i d   c o i l  

s p r i n g   b e i n g   d i s p o s e d   w i t h i n   s a i d   cap   and   i n t e r p o s e d   b e t w e e n  

a  r i n g - s h a p e d   s t e p   in  s a i d   cap   and  s a i d   r i n g  m e m b e r ,  

10.  A  c o n n e c t o r   a c c o r d i n g   to   c l a i m   8,  i n c l u d i n g  

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

body  and   s m a l l e r   in  o u t s i d e   d i a m e t e r   t h a n   s a i d   p l u g   b o d y ,  

s a i d   r i n g   member   b e i n g   d i s p o s e d   on  s a i d   r e a r   e x t e n s i o n   f o r  

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

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

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

a  c y l i n d r i c a l   a u x i l i a r y   body   d i s p o s e d   a r o u n d   s a i d   p l u g   b o d y  

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

body   and   i n s e r t e d   in  a r c u a t e   g r o o v e s   d e f i n e d   in  a  f r o n t  

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

b e t w e e n   s a i d   f r o n t   s u r f a c e   of   s a i d   cap   and   s a i d   r i n g   m e m b e r ,  



12.  A  c o n n e c t o r   a c c o r d i n g   t o   c l a i m   11,   w h e r e i n  

s a i d   c y l i n d r i c a l   a u x i l i a r y   body  i s   c o m p o s e d   o f  

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

p r o j e c t i o n s   on  an  o u t e r   p e r i p h e r a l   s u r f a c e   of   s a i d   p l u g  

b o d y .  
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