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54)  Armature  holding  structure  and  hinge-spring  used  therein. 

An  armature  holding  structure  in  an  electromagnetic 
relay  uses  a  hinge-spring  in  the  form  of  a  wire  spring  (3).  One 
end  (31)  of the  wire  spring  (3)  is  held  in  a  hole  (131)  in  the 
yoke  (13)  of  the  electromagnet  (1)  and  the  other  end  (35)  of 
the  wire  spring  (3)  is  held  in  a  hole  (22)  in  the  armature  (2)  so 
that  the  pivot  support  structure  for  the  armature  (2)  at  the 
end  of  the  yoke  (13)  is  maintained  by  the  wire  spring  (3). 
Since  the  hinge-spring  (3)  is  of  wire,  the  holes  (131, 22)  for  its 
ends  (31,  35)  can  be  small,  so  that  these  holes  (131, 22)  have 
little  effect  on  the  magnetic  reluctance  of  the  armature  (2) 
and  the  yoke  (13). 



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

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

and  t h e   h i n g e - s p r i n g   u s e d .  

In  an  e l e c t r o m a g n e t i c   r e l a y   of  a  r e l a t i v e l y   s m a l l  

s i z e ,   f o r   e x a m p l e   32  x  35  x. 32  mm,  an  a r m a t u r e   h o l d i n g  

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

on  one  end   p o r t i o n   of  t he   y o k e   o f   t h e   e l e c t r o m a g n e t .  

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

in   an  e l e c t r o m a g n e t i c   r e l a y   a r e   i l l u s t r a t e d   in  F i g s .   lA,  1 B ,  

2A  and  2B.  In  t h e   s t r u c t u r e s   of  F i g s .   lA,  1B,  2A  and  2B ,  

t h e   a r m a t u r e   2 ' ,   h a v i n g   a  r e c t a n g u l a r   a p e r t u r e   23'   and  a  

g r o o v e   2 2 ' ,   r i d e s   on  one  end  of   t h e   y o k e   1 3 ' ,   h a v i n g   a  

r e c t a n g u l a r   a p e r t u r e   1 3 2 ' ,   o f   t h e   e l e c t r o m a g n e t   1 ' .   I n  

o r d e r   t o   m a i n t a i n   t he   p i v o t   r e l a t i o n s h i p   b e t w e e n   t he   a r m -  

a t u r e   2'  and  t h e   yoke   1 3 ' ,   a  h i n g e   p l a t e - s p r i n g   3'  h a v i n g  

t h e   e n d s   p a r t l y   r o l l e d   u n d e r   ( F i g s .   lA,   1B)  or   a  h i n g e  

p l a t e - s p r i n g   3"  h a v i n g   s e v e r a l   b e n t   p o r t i o n s   ( F i g s .   2A,  2B) 

b r i d g e s   t h e   g r o o v e   22'   in   t h e   a r m a t u r e   2'  and  t h e  

r e c t a n g u l a r   a p e r t u r e   132 '   of  t h e   y o k e   1 3 ' .   Such  h i n g e  

p l a t e - s p r i n g   3'  o r   3"  i s   m a n u f a c t u r e d   by  t h e   p r o c e s s   o f  

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

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

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

u n d e r   ( F i g s .   lA,  1B)  or  a  s h a p e   h a v i n g   s e v e r a l   b e n t   p o r t i o n s  

( F i g s .   2A,  2 B ) .  

H o w e v e r ,   t h e r e   a r e   p r o b l e m s   in   t h e   s t r u c t u r e   and  t h e  

m a n u f a c t u r i n g   p r o c e s s   of  t h e   d e v i c e s   of   F i g s .   lA,  1B,  2A  a n d  

2B.  F i r s t ,   t h e   p r o v i s i o n   of  t h e   r e c t a n g u l a r   a p e r t u r e s   2 3 '  

and  132 '   i n   t h e   a r m a t u r e   2'  and  t h e   y o k e  1 3 '   c a u s e s   e a c h   o f  

t h e   m a g n e t i c   f l u x   p a t h s   t h r o u g h   t h e   a r m a t u r e   2'  and  t h r o u g h  

t h e   yoke   13'  to   b e c o m e   n a r r o w ,   and   h e n c e   t h e   m a g n e t i c  

r e l u c t a n c e s   of   t h e   a r m a t u r e   2'  and  t h e   yoke   13'   a r e   i n c r e a s e d ,  

and  h e n c e   t h e   m a g n e t i c   e f f i c i e n c y   of   t h e   m a g n e t i c   p a t h   o f  

t h e   e l e c t r o m a g n e t   1'  i s   d i m i n i s h e d .   I f   such   d i m i n u t i o n   o f  

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

of   t h e   e l e c t r o m a g n e t   mus t   be  i n c r e a s e d ,   w h i c h   does   n o t   c o m p l y  



w i t h   t h e   r e q u i r e m e n t   f o r   t h e   r e d u c t i o n   o f   t h e   s i z e   of  t h e  

e l e c t r o m a g n e t i c   r e l a y .  

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

s p r i n g   3'  o r   3"  t o   t h e   g r o o v e   22'   and  t h e   r e c t a n g u l a r  

a p e r t u r e   1 3 2 '   r e q u i r e s   s p e c i a l l y   s k i l l f u l   w o r k ,   w i t h o u t  

w h i c h  t h e   p r e l i m i n a r i l y   g i v e n   s h a p e   and  t h e   p r e l i m i n a r i l y  

s t o r e d   r e s i l i e n t   f o r c e   of   t h e   h i n g e   p l a t e - s p r i n g   3'  or   3 "  

a r e   l i k e l y   to   be  d e p a r t e d   f r o m   so  t h a t   u n i f o r m i t y   of   t h e  

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

r e l a y s   c a n n o t   be  a c h i e v e d .  

T h i r d ,   in   t h e   c a s e   w h e r e   t h e   h i n g e   p l a t e - s p r i n g   3 '  

o r   3"  i s   m a n u f a c t u r e d   by  t h e   p r o c e s s   of  p u n c h i n g   a  p l a n a r  

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

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

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

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

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

c a r r i e d   o u t   so  t h a t   t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e   h i n g e  

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

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

t h e   h i n g e   p l a t e - s p r i n g .  

The  s t r u c t u r e   o f   F i g s .   2A,  2B  i s   d i s c l o s e d   i n  

J a p a n e s e   u t i l i t y   m o d e l   a p p l i c a t i o n   l a i d - o p e n   No.  5 3 - 8 9 5 4 1 .  

I t   i s   t h e   ma in   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   an  i m p r o v e d   a r m a t u r e   h o l d i n g   s t r u c t u r e   and   a  h i n g e  

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

r e l i a b l e   h o l d i n g   of   t h e   a r m a t u r e   on  t h e   y o k e ,   w i t h o u t  

d i m i n i s h i n g   t h e   m a g n e t i c   e f f i c i e n c y ,   by  u s i n g   a  r e l a t i v e l y  

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

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

A c c o r d i n g   to   one  a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n ,  

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

h i n g e - s p r i n g   in   an  e l e c t r o m a g n e t i c   r e l a y   c o m p r i s i n g   a n  

e l e c t r o m a g n e t   h a v i n g   a  c o r e ,   a  c o i l   and  a  y o k e ,   an  a r m a t u r e  

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

a r m a t u r e ,   c h a r a c t e r i s e d   in   t h a t ' t h e   h i n g e - s p r i n g   i s   a  w i r e  

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

in   t h e   y o k e ,   t h e   o t h e r   end   of   t he   h i n g e   w i r e   s p r i n g   i s   h e l d  



in   a  h o l e   in  t h e   a r m a t u r e ,   and  t h e   i n t e r m e d i a t e   p o r t i o n   o f  

t h e   h i n g e   w i r e   s p r i n g   p a s s e s   t h r o u g h   a  g r o o v e   in  a  m e m b e r  

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

a r m a t u r e   and   o v e r   t h e   o u t e r   s u r f a c e   of  t h e   a r m a t u r e ,  

w h e r e b y   a  p i v o t   s u p p o r t   s t r u c t u r e   f o r   t h e   a r m a t u r e   a t   t h e  

end  of   t h e   yoke   i s   m a i n t a i n e d   by  t h e   h i n g e   w i r e   s p r i n g .  

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

i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   a  h i n g e - s p r i n g   f o r   use   in  a n  

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

c h a r a c t e r i s e d   in   t h a t   t h e   h i n g e - s p r i n g   i s   a  w i r e   s p r i n g  

c o n s i s t i n g   of  f i r s t ,   s e c o n d ,   t h i r d ,   f o u r t h   and  f i f t h  

p o r t i o n s ,   e a c h   of   t he   f i r s t   to   f i f t h   p o r t i o n s   b e i n g  

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

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

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

an  e l e c t r o m a g n e t   and  t h e   a r m a t u r e   of   t h e   e l e c t r o m a g n e t i c  

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

same  p l a n e ,   w h e r e b y   t h e   r e s i l i e n t   f o r c e   s t o r e d   in  t he   w i r e  

s p r i n g   can   be  u s e d   f o r   m a i n t a i n i n g   a  p i v o t   s u p p o r t  

s t r u c t u r e   f o r   t h e   yoke   and   t he   a r m a t u r e .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in   more  d e t a i l ,  

s o l e l y   by  way  of   e x a m p l e ,   w i t h   r e f e r e n c e   to  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 : -  

F i g s .   lA,  lB,   2A  and  2B  i l l u s t r a t e   two  e x a m p l e s   o f  

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

F i g .   3  i l l u s t r a t e s   a  p e r s p e c t i v e   v i ew  of  t h e  

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

e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   4  i l l u s t r a t e s   t h e   f r o n t   v i e w   of  t he   e l e c t r o -  

m a g n e t i c   r e l a y   of  F i g .   3 ;  

F i g .   5  i l l u s t r a t e s   t h e   l o n g i t u d i n a l   c r o s s - s e c t i o n  

of   t h e   e l e c t r o m a g n e t   in   t h e   d e v i c e   of   F i g .   3 ;  

F i g .   6  i l l u s t r a t e s   t h e   l a t e r a l   c r o s s - s e c t i o n   of  t h e  

e l e c t r o m a g n e t   in   t h e   d e v i c e   of  F i g .   3;  a n d  

F i g .   7  i l l u s t r a t e s   a  p e r s p e c t i v e   v i ew  of  t he   w i r e  

h i n g e - s p r i n g   u s e d   in  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 .  

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

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



t h e   p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   in  a  p e r s p e c t i v e   v i e w  
in   F i g .   3.  The  d e t a i l e d   s t r u c t u r e s   of  t h e   d e v i c e   o f  

F i g .   3  a r e   i l l u s t r a t e d   i n   F i g s .   4,  5,  6  a n d   7 .  

The  i m p o r t a n t   p o r t i o n   of   t h e   d e v i c e   of   F i g .   3 

c o m p r i s e s   an  e l e c t r o m a g n e t  1   c o n s i s . t i n g   of   a  c o r e   11,  a  

c o i l   12,   a  b o b b i n   14,  a  y o k e   13,   an  a r m a t u r e   2,  a  w i r e  

h i n g e - s p r i n g   3  and  a  b a s e   b l o c k   4  h a v i n g  a   s h e l f   41  p r o -  

j e c t i n g   f r o m   t h e   b a s e   b l o c k   4.  A l t h o u g h . n o t   shown  i n  

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

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

f i x e d   c o n t a c t   s p r i n g   and   a  r e s t o r i n g   s p r i n g   to   f o rm  a  o r  

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

r e l a y .   The  m o t i o n   of  t h e   a r m a t u r e   2  c a u s e s ,   v i a   t h e   c a r d ,  

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

m o v a b l e   c o n t a c t   to   come  in   c o n t a c t   w i t h   t h e   f i x e d   c o n t a c t .  

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

h o u s i n g   c o n s i s t i n g   of  t h e   b a s e   b l o c k   4  and   a  c o v e r   ( n o t  

s h o w n ) .  

The  y o k e   13  of   t h e   e l e c t r o m a g n e t   1  i s   f i x e d   t o  

t h e   b a s e   b l o c k   4.  The  s h e l f   41  i s   p r o v i d e d   f o r   d e t e r m i n -  

i n g   t h e   p o s i t i o n   o f " . t h e   e l e c t r o m a g n e t   -1  w i t h   r e s p e c t   t o  

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

c o r n e r   t h e r e o f   on  t h e   e d g e   of   t h e   yoke   13.   In  o r d e r   t o  

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

a r m a t u r e   2  and  t h e   y o k e   13,   t h e   w i r e   h i n g e - s p r i n g   3  i s  

p r o v i d e d   t o   c o m b i n e   t h e   a r m a t u r e   2  and  t h e   end  p o r t i o n   o f  

t h e   y o k e   1 3 .  

The  w i r e   h i n g e - s p r i n g   3  c o n s i s t s   of   a  f i r s t   3 1 ,  

s e c o n d   32,  t h i r d   33,  f o u r t h   34  and   f i f t h   p o r t i o n   35.  T h e  

f i r s t   p o r t i o n   31  i s   h e l d   in   a  h o l e   131  in   t h e   yoke   1 3 .  

The  s e c o n d   p o r t i o n   32  i s   h e l d   in  a  g r o o v e   411  in   t h e   s h e l f  

41.  The  t h i r d   p o r t i o n   33  l i e s   on  t h e   s i d e   s u r f a c e s   of   t h e  

s h e l f   41 ,   t h e   y o k e   13  and   t h e   a r m a t u r e   2 .   The  f o u r t h  

p o r t i o n   34  l i e s   a l o n g   t h e   r i d g e   21  of  t he   a r m a t u r e   2 .  

The  f i f t h   p o r t i o n   35  i s   h e l d   in   a  h o l e   22  in  t h e   r i d g e   2 1  

of   t h e   a r m a t u r e   2.  The  w i r e   h i n g e - s p r i n g   3  i s   made  o f ,  

f o r   e x a m p l e ,   s t a i n l e s s   s t e e l .   The  s h a p e   of  t h e   w i r e  

h i n g e - s p r i n g   3  i s   a s  s h o w n   in  F i g .   7,  w h e r e i n   t h e   s e c o n d  



p o r t i o n   32  and  t h e   f i f t h   p o r t i o n   35  l i e   in   t h e   same  p l a n e .  

A f t e r   t h e   f o r c e   F2  i s   a p p l i e d   to   t h e   f o u r t h   and  t h e   f i f t h  

p o r t i o n s   34,   35  so  as  to  d e f l e c t   t h e   f o u r t h   a n d   t he   f i f t h  

p o r t i o n s   34,   35  o u t w a r d l y   w i t h   r e s p e c t   to  t h e   f i r s t   and  t h e  

s e c o n d   p o r t i o n s   3 1 ,  3 2 ,   t h e   r e s i l i e n t   f o r c e   F 1  w h i c h   i s  

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

t h i r d   p o r t i o n   33,   c a u s e s   t h e   f o u r t h   and  t h e   f i f t h   p o r t i o n s  

34,   35  t o   be  p r e s s e d   i n w a r d l y   t o w a r d   t h e   s e c o n d   p o r t i o n  

32.  T h i s   r e s i l i e n t   f o r c e   F1  a c t s   as  a  c o m b i n i n g   f o r c e  

b e t w e e n   t h e   r i d g e   21  of   t h e   a r m a t u r e   2  and  t h e   e n d  

p o r t i o n   o f   t h e   yoke   1 3 .  

The  p r o c e s s   in  w h i c h   the   w i r e   h i n g e - s p r i n g   3  i s  

a t t a c h e d   to   t h e   p i v o t   s t r u c t u r e   b e t w e e n   t h e   a r m a t u r e ' 2   a n d  

t h e   y o k e   13  w i l l   be  d e s c r i b e d   b e l o w .   F i r s t ,   t h e   a r m a t u r e  

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

y o k e   13.   T h e n ,   t h e   f i r s t   and   t h e   s e c o n d   p o r t i o n s   31,  32 

a r e   i n s e r t e d   i n t o   t h e   g r o o v e   411  and  t h e   s h e l f   41  u n t i l  

t h e   f i r s t   p o r t i o n   31  is   i n s e r t e d   i n t o   t h e   h o l e   131  in  t h e  

y o k e   13 .   A f t e r   t h e   f i r s t   and  t h e   s e c o n d   p o r t i o n s   31,  32 

a r e   i n s e r t e d   i n t o   t h e   g r o o v e   411,   t h e   t h i r d   p o r t i o n   33  i s  

moved   c l o c k w i s e   a l o n g   the   s i d e   s u r f a c e s   of  t h e   s h e l f   4 1 ,  

t h e   y o k e   13  and  the   a r m a t u r e   2,  w i t h   t h e   f o u r t h   and  t h e  

f i f t h   p o r t i o n s   34,  35  b e i n g   s i m u l t a n e o u s l y   p r e s s e d   o u t w a r d l y  

by  t h e   f o r c e   F2,  t h e r e b y   e n a b l i n g   t h e   f o u r t h '   and  t he   f i f t h  

p o r t i o n s   34,  35  to  go  o v e r   t he   r i d g e   21  of   t h e   a r m a t u r e   2 1 ,  

u n t i l   f i n a l l y   t h e   f i f t h   p o r t i o n   35  i s   i n s e r t e d   i n t o   the   h o l e  

22  in   t h e   a r m a t u r e   2.  Thus ,   t he   r e s i l i e n t   f o r c e   F1  
m a i n t a i n s   t h e   p i v o t   r e l a t i o n s h i p   b e t w e e n   t h e   a r m a t u r e   2  a n d  

t h e   y o k e   1 3 .  

In   t h e   s t r u c t u r e   of   F i g .   3  u s i n g   t h e   w i r e   h i n g e -  

s p r i n g   3,  t h e   m a g n e t i c   e f f i c i e n c y   of  t h e   m a g n e t i c   p a t h   o f  

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

t h e   w i r e   h i n g e - s p r i n g   3  i s   m a n u f a c t u r e d   by  t h e   p r o c e s s   o f  

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

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

no  w a s t e   o c c u r s   in  such   c u t t i n g   of  t h e   w i r e   m a t e r i a l .  

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

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



t h e   s .cope   o f   t h e   p r e s e n t   i n v e n t i o n .   For   e x a m p l e ,   a l t h o u g h  

a  g r o o v e   411  i s  p r o v i d e d   in   t h e   s h e l f   41  in   t h e   e m b o d i m e n t  

o f   F i g .  3 ,   i t   i s   p o s s i b l e   to   p r o v i d e   a  g r o o v e   in   t h e   i n n e r  

s u r f a c e   o f   t h e   y o k e   13;  a l s o   i t   i s   p o s s i b l e   to   p r o v i d e  

g r o o v e s   in   b o t h   t h e   s h e l f   41  and  t h e   y o k e   1 3 .  



1.  An  a r m a t u r e   h o l d i n g   s t r u c t u r e   u s i n g   a  h i n g e -  

s p r i n g   (3)  in   an  e l e c t r o m a g n e t i c   r e l a y   c o m p r i s i n g   a n  

e l e c t r o m a g n e t   (1)  h a v i n g   a  c o r e   ( .11),   a  c o i l   (12)  and  a  

yoke   ( 1 3 ) ,   an  a r m a t u r e   (2)  and  a  h i n g e - s p r i n g   (3)  c o u p l e d  

t o   b o t h .  t h e   y o k e   (13)  and  t he   a r m a t u r e   ( 2 ) ,   c h a r a c t e r i s e d  

in  t h a t   t h e   h i n g e - s p r i n g   i s   a  w i r e   s p r i n g   ( 3 ) ,   one  e n d  

(31)  of   t h e   h i n g e   w i r e   s p r i n g   (3)  i s   h e l d   in   a  h o l e   ( 1 3 1 )  

in   t h e   y o k e   ( 1 3 ) ,   t h e   o t h e r   end  (35)  of   t h e   h i n g e   w i r e  

s p r i n g   (3)  i s   h e l d   in  a  h o l e   (22)  in   t h e   a r m a t u r e   ( 2 ) ,  

and   t h e   i n t e r m e d i a t e   p o r t i o n   ( 3 2 , 3 3 , 3 4 )   of   t h e   h i n g e   w i r e  

s p r i n g   (3)  p a s s e s   t h r o u g h   a  g r o o v e   (411)  in   a  member   ( 4 1 )  

of  t h e   r e l a y ,   a l o n g   t h e   s i d e   s u r f a c e s   of  t h e   y o k e   (13)  a n d  

t h e   a r m a t u r e   (2)  and  o v e r   t h e   o u t e r   s u r f a c e   of  t h e   a r m a t u r e  

( 2 ) ,   w h e r e b y   a  p i v o t   s u p p o r t   s t r u c t u r e   f o r   t h e   a r m a t u r e   ( 2 )  

a t   t h e   end   of  t h e   yoke   (13)  i s   m a i n t a i n e d   by  t h e   h i n g e   w i r e  

s p r i n g   ( 3 )  

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

1,  c h a r a c t e r i s e d   in   t h a t   t h e   r e l a y   i n c l u d e s   a  b a s e   b l o c k   (4 )  

h a v i n g   a  s h e l f   (41)  f o r m e d   p e r p e n d i c u l a r   t h e r e t o ,   and  t h e  

yoke   (13)  i s   f i x e d   to   t he   b a s e   b l o c k   ( 4 ) .  

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

2,  c h a r a c t e r i s e d   in   t h a t   t h e   s a i d   member   i s   t h e   s a i d   s h e l f  

( 4 1 ) .  

4.  A  h i n g e - s p r i n g   f o r   use   in   an  a r m a t u r e   h o l d i n g  

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

t h a t   t h e   h i n g e - s p r i n g   (3)  i s   a  w i r e   s p r i n g   c o n s i s t i n g   o f  

f i r s t ,   s e c o n d ,   t h i r d ,   f o u r t h   and  f i f t h   p o r t i o n s   ( 3 1 , 3 2 , 3 3 ,  

3 4 , 3 5 ) ,   e a c h   of  t h e   f i r s t   to   f i f t h   p o r t i o n s   b e i n g   a r r a n g e d  

to   fo rm  a  p r e d e t e r m i n e d   a n g l e   w i t h   r e s p e c t   to   t h e   a d j a c e n t  

p o r t i o n ,   t h e   f i r s t   and  t h e   f i f t h   p o r t i o n s   ( 3 1 , 3 5 )   b e i n g  

a d a p t e d   to   be  i n s e r t e d   i n t o   r e s p e c t i v e   h o l e s   ( 1 3 1 , 2 2 )   i n  

a  yoke   (13)  o f   an  e l e c t r o m a g n e t   (1)  and  t h e   a r m a t u r e   ( 2 )  

of   t h e   e l e c t r o m a g n e t i c   r e l a y   ( 1 ) ,   and  t h e   s e c o n d   and  t h e  



f o u r t h   p o r t i o n s   ( 3 2 , 3 4 )  l y i n g   in  t h e   same  p l a n e ,   w h e r e b y  

t h e   r e s i l i e n t   f o r c e   s t o r e d   in   t h e   w i r e   s p r i n g   (3)  can  b e  

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

y o k e   (13 )   and   t h e   a r m a t u r e   ( 2 ) .  
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