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@)  Electric  sockets. 

  An  electric  socket  for  a  mains  supply  system  includes 
means  for  sensing  the  presence  of  a  plug  inserted  in  the 
socket  and  comprising  a  plunger  (29)  slidable  in  a  tubular 
earth  contact  (11)  of  the  socket  to  be  pushed  in  by  the  earth 
pin  of  a  plug  for  operating  a  microswitch  (21)  through  a 
linear  ramp  cam  mechanism  (24-28). 



T h i s   i n v e n t i o n   c o n c e r n s   e l e c t r i c   s o c k e t s ,   a n d  

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

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

t h e   s o c k e t   c o n t a c t s .  

I t   i s   known  t o   p r o v i d e   an  e l e c t r i c   s o c k e t   w i t h  

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

t h e   s o c k e t .   In   t h e   b o d y   of  t h e   known   e l e c t r i c   s o c k e t  

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

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

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

p u r p o s e   and   w h i c h   p i n   p l a y s   no  p a r t   i n   t h e   e l e c t r i c a l  

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

may  be  a r r a n g e d   to   a c t u a t e   a  m i c r o s w i t c h ,   e . g .   to   p r e v e n t  

t h e   s u p p l y   of   e l e c t r i c   c u r r e n t   to   t h e  s o c k e t   c o n t a c t s  

when   t h e r e   i s   no  p l u g   e n g a g e d   w i t h   t h e   s o c k e t .  

A  d i s a d v a n t a g e   of   t h e   known   p l u g s   and   s o c k e t s  

i s   t h a t   an  a d d i t i o n a l   b o r e   i s   n e e d e d   i n   t h e   s o c k e t   b o d y  

to   r e c e i v e   t h e   s l i d i n g   p l u n g e r .   C o n s e q u e n t l y   m o u l d s  

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

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

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

The  p l u g   b o d i e s   m u s t   a l s o   be  m o d i f i e d   i n   o r d e r   to   m o u n t  

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

The  p r e s e n t   i n v e n t i o n   s e e k s   to   o v e r c o m e   t h i s  



d r a w b a c k   and   r e s i d e s   i n   an  e l e c t r i c   s o c k e t   c o m p r i s i n g  

an  e a r t h   c o n t a c t   and   c u r r e n t   c a r r y i n g   c o n t a c t s   c a r r i e d  

by  a  b o d y   to   c o o p e r a t e   w i t h   r e s p e c t i v e   c o n t a c t   p i n s   o f  

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

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

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

to  t h e   b o d y   and  a r r a n g e d   to   be  p u s h e d   i n w a r d l y   by  a  

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

s o c k e t ,   c h a r a c t e r i s e d   i n   t h a t   s a i d   s e n s i n g   member   i s  

l o c a t e d   a d j a c e n t   t h e   e a r t h   c o n t a c t   so  as  to   be  d i s p l a c e d  

by  t h e   e a r t h   p i n   of   t h e   p l u g   as   t h e   p l u g   i s   i n s e r t e d  

i n t o   t h e   s o c k e t .  

In   a  p r e f e r r e d   c o n s t r u c t i o n ,   t h e   e a r t h   c o n t a c t  

i s   t u b u l a r   and   t h e   s e n s i n g   member   i s   s l i d a b l e   i n   t h i s  

t u b u l a r   c o n t a c t .  

W i t h   a  s o c k e t   a c c o r d i n g   to   t h e   i n v e n t i o n   t h e  

p l u g   d o e s   n o t   r e q u i r e   an  e x t r a   p i n   and   t h e   same  p l u g s  

can   be  u s e d   f o r   s o c k e t s   w i t h   or  w i t h o u t   p l u n g e r s .  

F u r t h e r m o r e ,   t h e   same  m o u l d e d   b o d i e s   c an   s e r v e   f o r   a l l  

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

to   be  i n c o r p o r a t e d .   As  t h e   same  m o u l d i n g   t o o l s   can   b e  

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

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

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

had   f r o m   t h e   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   o f   a n  

e m b o d i m e n t   of  t h e   i n v e n t i o n ,   r e f e r e n c e   b e i n g   made  to   t h e  

a c c o m p a n y i n g   d r a w i n g s   i n   w h i c h : -  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n   of   an  e l e c t r i c  

s o c k e t   i n   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  r e a r   end  v i e w   of   t h e   s o c k e t ;  

F i g u r e   3  i s   a  s i d e   v i e w   w i t h   t h e   e a r t h   c o n t a c t  

and   s e n s i n g   p l u n g e r   shown   i n   s e c t i o n ;  

F i g u r e   4  i s   a  s i d e   v i e w   of  t h e   s o c k e t   b o d y ;  

a n d  

F i g u r e   5  i s   a  r e a r   end  v i e w   of  t h e   b o d y .  



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

c a s i n g   1  i n c l u d i n g   a  m o u n t i n g   f l a n g e   2  and   a  h i n g e d  

c o v e r   3.  A c c o m m o d a t e d   i n   t h e   c a s i n g   and   f i x e d   to   i t   b y  

s c r e w s   4  i s   a  b o d y   5  h a v i n g   t h r e e   l o n g i t u d i n a l   t h r o u g h  

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

c o n t a c t s   9 - 1 1 .   The  b o d y   i n c l u d e s   a  m a i n   p a r t   and   a .  

b a c k i n g   p l a t e   6  f i x e d   t o   t h e   m a i n   p a r t   by  a  s c r e w   7 .  

The  p o w e r   c o n t a c t s   9,  10  i n c l u d e   t e r m i n a l s   a t   t h e i r  

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

s h o w n )   a c c e s s i b l e   t h r o u g h   l a t e r a l   o p e n i n g s   12  i n   t h e  

b o d y .   As  s e e n   i n   F i g u r e   3,  t h e   e a r t h   c o n t a c t   i s   t u b u l a r  

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

end  o f   t h e   body   5.  The  end  p o r t i o n   of   t h i s   c o n t a c t   i s  

e x t e r n a l l y   t h r e a d e d   and   r e c e i v e s   n u t s   13  w h i c h   s e c u r e  

an  e y e l e t   14  c r i m p e d   t o   t h e   end  of   an  e a r t h   w i r e   1 5 .  

The  l i v e   and   n e u t r a l   w i r e s   a r e   n o t   shown   b u t   i t   w i l l   b e  

u n d e r s t o o d   f r o m   t h e   f o r e g o i n g   t h a t   t h e y   e n t e r   t h e  

o p e n i n g s   16,   17  a t   t h e   r e a r   end   of   b o d y   5 .  

A l s o   a t t a c h e d   t o   t h e   c a s i n g   by  t h e   s c r e w s   4  

i s   a  b r a c k e t   20  w h i c h   s u p p o r t s   a  m i c r o s w i t c h   21  w i t h  

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

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

23  of   t h e   m i c r o s w i t c h .   The  cam  m e c h a n i s m   c o n s i s t s   o f  

a  cam  member   i n   t h e   f o r m   of   a  m o u l d e d   p l a s t i c s   b l o c k   2 4  

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

25  f i x e d   to  b r a c k e t   20  and   p a s s i n g   t h r o u g h   a  s l o t   26  i n  

t h e   b l o c k .   The  s u r f a c e   of  t h e   b l o c k   24  f a c i n g   t h e  

m i c r o s w i t c h   i n c l u d e s   a  r amp   27  f o r   d e p r e s s i n g   t h e   s w i t c h  

a c t u a t i n g   member   23  when   t h e   cam  member   i s   p u s h e d   r e a r -  

w a r d l y .   A  r e t u r n   s p r i n g   28  a c t s   b e t w e e n   t h e   end  of   t h e  

b r a c k e t   20  and  b l o c k   24  u r g i n g   t h e   l a t t e r   f o r w a r d l y   t o  

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

A  s e n s i n g   p l u n g e r   29  i s   s l i d a b l e   i n   t h e   e a r t h  

c o n t a c t   t u b e   11  and   c o n s i s t s   of   a  r o d   w i t h   an  e n l a r g e d  

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



p l a s t i c s   cap   30  w h i c h   a b u t s   a g a i n s t   t h e   f r o n t   end  o f  

b l o c k   24.   The  cap   30  e n g a g e s   t h e   end  of  c o n t a c t   11  t o  

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

cam  b l o c k   u n d e r   t h e   b i a s   of  s p r i n g   2 8 .  

When  t h e r e   i s   no  p l u g   i n   t h e   s o c k e t   t h e   p a r t s  

t a k e   t h e i r   i l l u s t r a t e d   p o s i t i o n s .   I f   a  p l u g   i s   i n t r o -  

d u c e d ,   t h e   e a r t h   p i n   e n t e r s   t h e   s o c k e t   c o n t a c t   1 1 ,  

e n g a g e s   t h e   h e a d   of   p l u n g e r   29  and   p u s h e s   t h e   p l u n g e r ,  

and   h e n c e   t h e   cam  b l o c k   24,   b a c k   a g a i n s t   t h e   f o r c e   o f  

s p r i n g   28 .   The  r amp   s u r f a c e   27  e n g a g e s   member   23  a n d  

d e p r e s s e s   i t   w h e r e b y   t h e   m i c r o s w i t c h   i s   o p e r a t e d .   W h e n  

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

o r i g i n a l   p o s i t i o n s   by  s p r i n g   2 8 .  

The  m i c r o s w i t c h   may  be  u t i l i s e d   f o r   v a r i o u s  

p u r p o s e s ,   e . g .   t o   c o n t r o l   s u p p l y   of   e l e c t r i c   c u r r e n t   t o  

t h e   p o w e r   c o n t a c t s   by  m e a n s   of   a  c o n t a c t o r ,   w h e r e b y  

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

b e e n   c o r r e c t l y   i n s e r t e d .   A l t e r n a t i v e l y ,   t h e   s w i t c h   m a y  
be  u s e d   m e r e l y   t o   d e t e c t   and   p r o v i d e   an  i n d i c a t i o n   a t  

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

c o n n e c t e d   to   i t .  

As  m e n t i o n e d   a l r e a d y ,   t he   s o c k e t   o f   t h e  

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

b e c a u s e   i t   a l l o w s   t h e   same  b o d i e s   to   be  u s e d   i n   s o c k e t s  

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

t h e   d e s c r i b e d   s o c k e t   i s   t h a t   i t   e n a b l e s   a  w i d e  

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

a c t u a t i n g   cam  to  be  t o l e r a t e d .   T h i s   v a r i a t i o n   i n   t h e  

l o n g i t u d i n a l   m o v e m e n t   may  be  f r o m   a p p r o x i m a t e l y   4  mm  t o  

8  mm,  w h i c h   e n a b l e s   q u i t e   l a r g e   m a n u f a c t u r i n g   t o l e r a n c e s  

to   be  a b s o r b e d .  

M a n u f a c t u r e   of   t h e   s o c k e t   i s   f a c i l i t a t e d   b y  

t h e   m i c r o s w i t c h   and   cam  m e c h a n i s m   b e i n g   s u p p o r t e d   on  a  

common  b r a c k e t   and   t h e   s e n s i n g   p l u n g e r   h a v i n g   a b u t t i n g  

e n g a g e m e n t   w i t h   t h e   cam  m e m b e r .   The  cam  m e m b e r ,   m i c r o -  



s w i t c h   and  b r a c k e t   c a n   be  p r e - a s s e m b l e d   and  m o u n t e d  

on  t h e   s o c k e t   as  a  u n i t .  

I t   i s   t o   be  u n d e r s t o o d   t h e   e m b o d i m e n t  

d e s c r i b e d   a b o v e   i s   g i v e n   by  way  of   e x a m p l e   o n l y   a n d  

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

of  e l e c t r i c a l   s o c k e t .  



1.  An  e l e c t r i c   s o c k e t   c o m p r i s i n g   an  e a r t h  

c o n t a c t   ( 11 )   and  c u r r e n t   c a r r y i n g   c o n t a c t s   ( 9 , 1 0 )  

c a r r i e d   by  a  b o d y   (5)   to   c o o p e r a t e   w i t h   r e s p e c t i v e  

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

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

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

( 2 9 )   s l i d a b l e   r e l a t i v e   to  t h e   b o d y   and  a r r a n g e d   to   b e  

p u s h e d   i n w a r d l y   by  a  p i n   of   a  p l u g   when  t h e   p l u g   i s  

i n s e r t e d   i n t o   t h e   s o c k e t ,   c h a r a c t e r i s e d   i n   t h a t   s a i d  

s e n s i n g   member   (29 )   i s   l o c a t e d   a d j a c e n t   t h e   e a r t h  

c o n t a c t   ( 1 1 )   so  as  to   be  d i s p l a c e d   by  t h e   e a r t h   p i n   o f  

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

2.  An  e l e c t r i c   s o c k e t   a c c o r d i n g   to  c l a i m   1 ,  

w h e r e i n   t h e   e a r t h   c o n t a c t   ( 11 )   i s   t u b u l a r   and  t h e  

s e n s i n g   member   ( 2 9 )   i s   s l i d a b l e   i n   s a i d   e a r t h   c o n t a c t .  

3.  An  e l e c t r i c   s o c k e t   a c c o r d i n g   to   c l a i m   2 ,  

w h e r e i n   t h e   t u b u l a r   e a r t h   c o n t a c t   ( 11 )   i n c l u d e s   a n  

o u t e r   end  p o r t i o n   f o r   r e c e i v i n g   t h e   e a r t h   p i n   of  t h e  

p l u g   and   an  i n n e r   end  p o r t i o n   of  r e d u c e d   d i a m e t e r ,   a n d  

t h e   s e n s i n g   member   ( 2 9 )   i s   g u i d e d   f o r   s l i d i n g   m o v e m e n t  

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

a c c o m m o d a t e d   i n   t h e   o u t e r   end  p o r t i o n   of  t h e   c o n t a c t  

f o r   e n g a g e m e n t   by  t h e   p l u g   p i n .  

4.  An  e l e c t r i c   s o c k e t   a c c o r d i n g   to   c l a i m   2  o r  

3,  w h e r e i n   t h e   s e n s i n g   member   (29)   p r o t r u d e s   t h r o u g h  

t h e   i n n e r   end  of  t h e   c o n t a c t   ( 11 )   and  i n c l u d e s   a  s t o p  

(30 )   f o r   a b u t m e n t   w i t h   t h e   i n n e r   end  of   t h e   c o n t a c t   t o  

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

5.  An  e l e c t r i c   s o c k e t   a c c o r d i n g   to  any  one  o f  



c l a i m s   1  to  4,  w h e r e i n   t h e   s e n s i n g   means   i n c l u d e s   a  

m i c r o s w i t c h   ( 2 1 ) ,   and   t h e   s e n s i n g   member   o p e r a t e s   t h e  

m i c r o s w i t c h   t h r o u g h   a  cam  m e c h a n i s m   ( 2 4 ) .  

6.  An  e l e c t r i c   s o c k e t   a c c o r d i n g   to   c l a i m   5 ,  

w h e r e i n   t h e   cam  m e c h a n i s m   c o m p r i s e s   a  member   ( 2 4 )  

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

t h e   s e n s i n g   member  ( 2 9 ) ,   and  t h e   cam  member   and   s e n s i n g  

member   a r e   a r r a n g e d   to   move  t o g e t h e r .  

7.  An  e l e c t r i c   s o c k e t   a c c o r d i n g   to  c l a i m   6 ,  

w h e r e i n   a  s p r i n g   (28)   a c t s   on  t h e   cam  member   (24 )   a n d  

u r g e s   t h e   cam  member   and   s e n s i n g   member   f o r w a r d l y  

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

8.  An  e l e c t r i c   s o c k e t   a c c o r d i n g   to  c l a i m   6  o r  

7,  w h e r e i n   t h e   cam  member   ( 2 4 )   h a s   a  ramp  s u r f a c e   ( 2 7 )  

f o r   o p e r a t i n g   t h e   a c t u a t i n g   member   (23 )   of  t h e  m i c r o -  

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

m e m b e r .  

9.  An  e l e c t r i c   s o c k e t   a c c o r d i n g   to   c l a i m   6,  7  

or  8,  w h e r e i n   t h e   m i c r o s w i t c h   (21)   and  cam  member   ( 2 4 )  

a r e   s u p p o r t e d   on  a  common  b r a c k e t   ( 2 0 ) ,   and  t h e   s e n s i n g  

member   (29 )   a b u t s   a g a i n s t   t h e   cam  member   t h e r e b y   t o  

e n a b l e   t h e   cam  m e c h a n i s m ,   m i c r o s w i t c h   and  b r a c k e t   to  b e  

p r e - a s s e m b l e d   and  m o u n t e d   on  t h e   s o c k e t   as  a  u n i t .  
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