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v̂ y  me  jjiua  uuni[jiisca  twu  uunidui  jjins  11/  connected  to 
the  cores  (17)  of  a  connecting  cable  (19)  and  fastened  in  end 
parts  (3)  of  an  elongate  bridge  piece  (5)  of  electrically  insu- 
lating  synthetic  resin,  an  electrically  insulating  housing  being 
moulded  around  the  bridge  piece  (5)  and  an  adjacent  part  of 
the  connecting  cable  (19).  In  order  to  save  the  (expensive) 
material  of  the  bridge  piece  (5)  and  to  ensure  improved  an- 
choring  of  the  bridge  piece  in  the  housing  (21)  without  re- 
ducing  the  resistance  of  the  bridge  piece  to  bending,  the 
intermediate  part  (9)  of  the  bridge  piece  extending  between 
the  two  end  parts  (3)  has  an  l-shaped  cross-section  along 
more  than  half  its  length. 
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  The  plus  comprises  two  contact  pins  (1)  connected  to 
the  cores  (17)  of  a  connecting  cable  (19)  and  fastened  in end 
parts  (3)  of  an  elongate  bridge  piece  (5)  of  electrically  insu- 
lating  synthetic  resin,  an  electrically  insulating  housing  being 
moulded  around  the  bridge  piece  (5)  and  an  adjacent  part  of 
the  connecting  cable  (19).  In  order  to  save  the  (expensive) 
material  of  the  bridge  piece  (5)  and  to  ensure  improved  an- 
choring  of  the  bridge  piece  in  the  housing  (21)  without  re- 
ducing  the  resistance  of  the  bridge  piece  to  bending,  the 
intermediate  part  (9)  of  the  bridge  piece  extending  between 
the  two  end  parts  (3)  has  an  I-shaped  cross-section  along 
more  than  half  its  length. 



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

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

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

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

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

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

an  e l e c t r i c a l l y   i n s u l a t i n g   h o u s i n g   b e i n g   m o u l d e d   or  c a s t  

a r o u n d   t h e   b r i d g e   p i e c e   and  an  a d j a c e n t   p a r t   of  t h e   c o n -  

n e c t i n g   c a b l e .  

S u c h   a  p l u g   i s   known  f r o m   G e r m a n   P a t e n t   S p e c i f i -  

c a t i o n   2 5 3 2 8 7 2 .  O n e   of  the   f u n c t i o n s   of  t h e   b r i d g e   p i e c e  

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

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

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

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

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

r e l a t i v e   p o s i t i o n s   o n l y  t o   a  s l i g h t   e x t e n t .   M o r e o v e r ,   t h e  

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

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

t h e r e f o r e ,   i m p o r t a n t   f o r   t he   b r i d g e   p i e c e   to   b e h a v e   l i k e   a  

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

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

b r i d g e   p i e c e   of   the   known  p l u g   ( s e e   F i g .   2  of  G e r m a n   P a -  

t e n t   2 5 3 2 8 7 2 )   i s   a  s o l i d   beam  w h i c h   f i x e d l y   h o l d s   t h e   c o n -  

t a c t   p i n s ,   i t   i s   t r u e   and  w h i c h   h a s  t h e   r e q u i r e d   r i g i d i t y ,  

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

q u i r e s   a  r e l a t i v e l y   l a r g e   q u a n t i t y   of  e x p e n s i v e   m a t e r i a l ,  

f o r  e x a m p l e ,   g l a s s - f i l l e d   PA  ( p o l y a m i d e ) ,   PBT  ( p o l y b u t y l -  

e n e t e r e p h t h a l a t e )   or  PET  ( p o l y e t h y l e n e   t e r e p h t h a l a t e ) ,  

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

F i g .   1  o f  s a i d   G e r m a n  P a t e n t   shows   a  b r i d g e   p i e c e   c o n s i s t -  

i n g   of   two  p a r a l l e l   p l a t e s   one  l y i n g   a b o v e   t h e   o t h e r ,  

w h i c h   r e q u i r e s   l e s s   m a t e r i a l ,   b u t   h a s   t h e   d i s a d v a n t a g e   t h a t  



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

i s   l e s s   f i r m   and   t h e   t h i n   p l a t e s   a r e   more  l i k e l y   to  b e n d  

t h a n   a  s o l i d   b e a m .  

The  i n v e n t i o n   h a s   f o r   i t s   o b j e c t   to  p r o v i d e   a  

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

p i e c e   o f   w h i c h   i s   a t   l e a s t   as  r i g i d   a s  a   s o l i d   beam,   b u t  

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

h o u s i n g .  

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

i n   t h a t   an  i n t e r m e d i a t e   p a r t   of   t h e   b r i d g e   p i e c e   e x t e n d i n g  

b e t w e e n   t h e   two  end  p a r t s   h a s   an  I - s h a p e d   c r o s s - s e c t i o n  

a l o n g   a t   l e a s t   h a l f   i t s   l e n g t h .  

Owing   to  t h e   1 - s e c t i o n   p r o f i l e   of   t h e   i n t e r m e -  

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

M o r e o v e r ,   t h e   b r i d g e   p i e c e   c an   be  made  by  i n j e c t i o n   m o u l d -  

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

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

a   s h o r t e r   c u r i n g   t i m e .   S i n c e   t h e   i n t e r m e d i a t e   p a r t   has   a n  

I - c r o s s - s e c t i o n ,   i t   h a s   two  r e c e s s e s   a l o n g   t h e   m a j o r   p a r t  

o f   t h e   l e n g t h   on  t h e   s i d e s .   When  t h e   h o u s i n g   i s   b e i n g   f o r m -  

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

so  t h a t   t h e   b r i d g e   p i e c e   i s   f i r m l y   a n c h o r e d   i n   t h e   h o u s i n g .  
The  i n v e n t i o n   w i l l   be  d e s c r i b e d   more   f u l l y   h e r e -  

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

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

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

p i e c e   of  t h e   p l u s   t a k e n   on  t h e   l i n e   I I - I I   in   F i g .   1  a n d  

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

b r i d g e   p i e c e   t a k e n   on  t h e   l i n e   I I I - I I I   in   F i g .   1 .  

The  e l e c t r i c   p l u s   s h o w n   i n   F i g .   1  c o m p r i s e s   t w o  

e l e c t r i c a l l y   c o n d u c t i v e   c o n t a c t   p i n s   1  f a s t e n e d   in   e n d  

p a r t s   3  of   an  e l o n g a t e   b r i d g e   p i e c e   5.  The  b r i d g e   p i e c e   5 

i s   made  by  i n j e c t i o n   m o u l d i n g   f r o m   a  s t r o n g ,   e l e c t r i c a l l y  

i n s u l a t i n g   s y n t h e t i c   r e s i n ,   f o r   e x a m p l e ,   g l a s s - f i l l e d   PA,  
PBT  or   PET.  The  c o n t a c t   p i n s   1  a r e   e m b e d d e d   a l o n g   t h e  

w h o l e   h e i g h t   o f   t h e - b r i d g e   p i e c e   5  i n   t h e   end   p a r t s   3.  I n  

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



1  in   t he   s y n t h e t i c   r e s i n ,   t h e   c o n t a c t   p i n s   have   a  t h i c k e n e d  

p a r t   7  a t   the   a r e a s   of  t h e   end   p a r t s   3.  The  c o n t a c t   p i n s  

a r e   n o t   p r e c i s e l y   p a r a l l e l ;   t h e y   a r e   at  an  a c u t e   a n g l e   t o  

one  a n o t h e r   so  t h a t   the   c o n n e c t i o n   of  the   p l u g   w i t h   t h e  

w a l l   c o n t a c t   box  a l w a y s   h a s   some  c l a m p i n g   e f f e c t .  

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

a n g l e   b e t w e e n   t he   c o n t a c t   p i n s   1,  when  e x p o s e d   to  a  l a -  

t e r a l   f o r c e ,   s h o u l d   n o t   v a r y   b e y o n d   g i v e n   l i m i t s .   Fo r   t h i s  

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

a  r i g i d   beam  t h a t   can  be  b e n t   o n l y  w i t h   d i f f i c u l t y .   On  t h e  

o t h e r   h a n d ,   f o r   r e a s o n s   of   c o s t   p r i c e ,   the   b r i d g e   p e c e  5  

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

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

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

much  t i m e ,   so  t h a t   t he   i n j e c t i o n   m o u l d i n g  p r o c e s s   t a k e s  

much  t i m e .   In  o r d e r   to  s a t i s f y   a l l   t h e s e   r e q u i r e m e n t s   t h e  

i n t e r m e d i a t e   p a r t   9  of  t h e   b r i d g e   p i e c e   5  e x t e n d i n g   b e t w e e n  

the   two  end  p a r t s   3  has   an  I - s h a p e d   c r o s s - s e c t i o n .   A  b e a m  

h a v i n g   s u c h   a  c r o s s - s e c t i o n   h a s   at   l e a s t   t h e   same  r e s i s -  

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

a m o u n t   of  m a t e r i a l   i s   s a v e d .  

The  I - c r o s s - s e c t i o n   of   t h e   i n t e r m e d i a t e   p a r t   9 

i s   c l e a r l y   shown  in  F i g .   2 .  A l o n g   t he   two  s i d e s   of   t h e  

i n t e r m e d i a t e   p a r t   two  r e c e s s e s   11  e x t e n d   in   t he   d i r e c t i o n  

of  l e n g t h   of  s a i d   p a r t .   F rom  F i g .   3  i t   i s   a p p a r e n t   t h a t  

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

e n t i r e   l e n g t h   of  t he   i n t e r m e d i a t e   p a r t   9.  In   o r d e r   to  o b -  

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

p a r t   9  and  the   two  end  p a r t s   3,  t he   d e p t h   of   t he   r e c e s s e s  

n e a r   s a i d   end  p a r t s   p r o g r e s s i v e l y   d i m i n i s h e s .   I t   w i l l   b e  

o b v i o u s   t h a t   the   o b t a i n a b l e   s a v i n g   of  c o s t   i s   h i g h e r ,   t h e  

l o n g e r   a r e   the   r e c e s s e s   11.  I t   h a s   b e e n   f o u n d   t h a t   a  s a t i s -  

f y i n g   s a v i n g   i s   a l r e a d y   o b t a i n e d   when  the   r e c e s s e s   e x t e n d  

a l o n g   a t   l e a s t   h a l f   t he   l e n g t h   of   the   i n t e r m e d i a t e   p a r t   9 .  
The  c o n t a c t   p i n s   1  a r e   p r o v i d e d   a t   one  end  w i t h  

c o n n e c t i n g   s o c k e t s   13.  T h e r e i n   t h e   ends   15  of  c o r e s   17  o f  



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

r e m o v e d ,   a r e   f a s t e n e d ,   f o r   e x a m p l e ,   by  s o l d e r i n g   o r   c r i m p -  

i n g .   T h u s   t h e   c o r e s   17  a r e   g a l v a n i c a l l y   and  m e c h a n i c a l l y  

c o n n e c t e d   w i t h   t h e   c o n t a c t   p i n s   1.  The  b r i d g e   p i e c e  5   a n d  

the   a d j a c e n t   p a r t   o f   t h e   c o n n e c t i n g   c a b l e   19  a r e   s u r r o u n d e d  

b y  a   h o u s i n g   21  ( s h o w n   in  b r o k e n   l i n e s ) .   The  h o u s i n g   21  

may  be  f o r m e d   by   m o u l d i n g   or   c a s t i n g   an  e l e c t r i c a l l y   i n -  

s u l a t i n g   s y n t h e t i c   r e s i n .   The  r e q u i r e m e n t s   f o r   t h i s   s y n -  
t h e t i c   r e s i n  w i t h   r e s p e c t   to  r e s i s t a n c e   to   b e n d i n g   a r e   v e r y  
m i l d   so  t h a t   t h e   m a t e r i a l   may  be  r e l a t i v e l y   i n e x p e n s i v e .  

A  s u i t a b l e   s y n t h e t i c   r e s i n   i s ,   f o r   e x a m p l e ,   s o f t   P V C .  

D u r i n g   t h e   f o r m a t i o n   of   t h e   h o u s i n g   21  t h e   s y n t h e t i c   r e s i n  

a l s o   p e n e t r a t e s   i n t o   t h e   r e c e s s e s   11  of   t h e   b r i d g e   p i e c e  5  

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



An  e l e c t r i c   p l u g   c o m p r i s i n g   two  e l e c t r i c a l l y  

c o n d u c t i v e   c o n t a c t   p i n s   c o n n e c t e d   to   t h e   c o r e s   of  a  c o n -  

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

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

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

o u t   t he   h e i g h t   of  the   b r i d g e   p i e c e ,   an  e l e c t r i c a l l y   i n -  

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

p i e c e   and  an  a d j a c e n t   p a r t   of  t he   c o n n e c t i n g   c a b l e ,   c h a r -  

a c t e r i z e d   in   t h a t   an  i n t e r m e d i a t e   p a r t   of   t he   b r i d g e   p i e c e  

e x t e n d i n g   b e t w e e n   the   two  end  p a r t s   h a s   an  I - s h a p e d   c r o s s -  

s e c t i o n   a l o n g   at  l e a s t   h a l f   i t s   l e n g t h .  
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