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@  Polarized  electromagnetic  device. 

Polarized  electromagnetic  device  comprising  a  generally 
I-shaped  magnetic  core  member,  a  coil  which  is  wound  on  a 
center  portion  of  the  core  member,  a  pair  of  permanent  mag- 
nets  which  are  arranged  in  parallel  with  and  outside  of  the  re- 
spective  end  portions  of  the  core  member,  and  mutually  con- 
fronting  first  and  second  armature  plate  members  which  are 
jointed  together  through  the  pair  of  permanent  magnets  at  the 
opposite  end  portions  of the  armature  plate  members  so  as  to 
provide  a  spacing  for  accommodating  the  core  member  be- 
tween  the  armature  plate  members  leaving  a  gap,  the  core 
member  and  armature  plate  members  being  supported  to  be 
swingable  for  relative  movement  with  respect  to  a  center 
transverse  axis  of  the  center  portion  of  the  core  member. 



BRIEF  SUMMARY  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   to  a  p o l a r i z e d   e l e c t r o -  

m a g n e t i c   d e v i c e   which  i n c l u d e s   a  p e r m a n e n t   magnet   member ,  

a  core   member  wound  wi th   a  c o i l   and  an  a r m a t u r e   member  c o n -  

n e c t e d   to  the  p e r m a n e n t   magnet   member  to  p r o v i d e   a  s w i n g  

movement  in  r e s p o n s e   to  e n e r g i z a t i o n   of  the  c o i l ,   and  m o r e  

p a r t i c u l a r l y   to  an  improved   p o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e  

which  is  h igh   in  e f f i c i e n c y   and  smal l   in  s i z e .  

A  p o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   is   we l l   known  w h i c h  

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

c a r r y   a  p e r m a n e n t   magnet   b l o c k   t h e r e b e t w e e n   and  are  p i v o t a l l y  

s u p p o r t e d   wi th   r e s p e c t   to  t h e i r   c e n t r o i d   ax i s   e x t e n d i n g  

p e r p e n d i c u l a r l y   to  a  c e n t e r l i n e   be tween   the   a r m a t u r e   p l a t e s  

and  a  U - s h a p e d   core   c a r r y i n g   a  c o i l   on  i t s   c e n t e r   p o r t i o n  

and  s t a t i o n a r i l y   s u p p o r t e d .   The  pole   shoes   of  the   core   a r e  

r e s p e c t i v e l y   p o s i t i o n e d   be tween   c o n f r o n t i n g   f r e e   end  p o r -  

t i o n s   of  the   a r m a t u r e   p l a t e s   o u t w a r d l y   e x t e n d i n g   beyond  t h e  

s a n d w i t c h e d   p e r m a n e n t   magnet   b l o c k   so  t h a t   they  may  s w i n g  

the  f r e e   end  p o r t i o n s   a c r o s s   the  r e s p e c t i v e   pp le   s h o e s  

of  the  c o r e .   S u c h  a   c o n v e n t i o n a l   e l e c t r o m a g n e t i c   d e v i c e ,  

however ,   has  the   d i s a d v a n t a g e   t h a t   i t   is  bu lky   and  c a n n o t  

p r o d u c e   a  s t r o n g   m a g n e t i c   f o r c e   wi th   a  sma l l   amount  o f  

e l e c t r i c   power  s u p p l y   to  the  c o i l ,   b e c a u s e   the  core   wound 

wi th   the  c o i l   is  d i s p o s e d   o u t w a r d l y   of  the  p a i r   of  a r m a t u r e  



p l a t e s   and  has  a  r e l a t i v e l y   long  c o i l - p o l e   shoe  d i s t a n c e .  

This  d i s a d v a n t a g e   is  p a r t i c u l a r l y   u n d e s i r a b l e   in  a  c o m p a c t  

p o l a r i z e d   e l e c t r o m a g n e t i c   r e l a y   sma l l   in  v o l u m e t r i c   d i m e n -  

s i o n s   which  is  d e s i r a b l e   for   a  p r e c i s e   s w i t c h i n g   o p e r a -  

t i o n   wi th   a  smal l   e l e c t r i c   power  s u p p l y .  

I t   i s ,   t h e r e f o r e ,   a  p r i m a r y   o b j e c t   of  the   p r e s e n t   i n -  

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

is  easy  to  a s s e m b l e ,   smal l   in  s i z e ,   e s p e c i a l l y   in  t h i c k n e s s ,  

and  may  p e r f o r m   an  a c c u r a t e   swing  o p e r a t i o n   wi th   a  r e d u c e d  

e l e c t r i c   power  s u p p l y .  

I t   is  a  f u r t h e r   o b j e c t   of  the  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  p o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   which  a l l o w s   a  

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

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

i n t e r a c t   w i th   a  maximum  e f f i c i e n c y .  

I t   is  a n o t h e r   o b j e c t   of  the   p r e s e n t   i n v e n t i o n   to  p r o -  

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

s t a t i o n a r y   core   wound  wi th   a  c o i l   and  a  p a i r   of  s w i n g a b l y  

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

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

the  s t a t i o n a r y   core   t h e r e i n .  

I t   is  s t i l l   a n o t h e r   o b j e c t   of  the   p r e s e n t   i n v e n t i o n  

to  p r o v i d e   an  a c c u r a t e   p o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e  

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

s t a t i o n a r y   and  s w i n g a b l y   movable   members  and  a  c o n t a c t  

b lock   c a r r y i n g   a  c o n t a c t   mechanism  a c t u a t e d   by  the  s w i n g a b l y  

movable   m e m b e r .  



Other   o b j e c t s   and  a d v a n t a g e s   of  the  p r e s e n t   i n v e n t i o n  

w i l l   be  a p p a r e n t   upon  r e f e r e n c e s   to  the  f o l l o w i n g   d e s c r i p -  

t i o n   in  c o n j u n c t i o n   wi th   accompany ing   d r a w i n g s ,   in  w h i c h :  

BRIEF  DESCRIPTION  OF  DRAWINGS 

Fig.   1  is  a  p e r s p e c t i v e   view  of  a  p o l a r i z e d   e l e c t r o -  

m a g n e t i c   d e v i c e   of  a  l a t c h   type  as  a  p r e f e r r e d   e m b o d i m e n t  

of  the  p r e s e n t   i n v e n t i o n ;  

Fig.   2  is  a  d i s a s s e m b l e d   view  showing  the  d e v i c e   o f  

Fig.   l ;  

F i g s .   3A  and  3B  show  s c h e m a t i c   f r o n t   views  i l l u s t r a t i n g  

o p e r a t i o n s   of  the  d e v i c e   of  F ig .   1 ;  

F i g .  4   is  a  d i s a s s e m b l e d   view  showing  a  p o l a r i z e d  

e l e c t r o m a g n e t i c   d e v i c e   o f  a   s i n g l e   s t a b l e   t ype   as  a  m o d i f i -  

c a t i o n   of  the  embodiment   of  F ig .   1 ;  

F ig .   5  is  a  d i s a s s e m b l e d   view  showing  a  p o l a r i z e d  

e l e c t r o m a g n e t i c   d e v i c e   o f  a   s i n g l e   s t a b l e   type   as  a n o t h e r  

m o d i f i c a t i o n   of  the  embodiment   of  Fig.   1 ;  

Fig .   6  is  a  p e r s p e c t i v e   d i s a s s e m b l e d   view  of  a  p o l a r i z e d  

e l e c t r o m a g n e t i c   d e v i c e   as  a n o t h e r   embodiment   of  the  p r e s e n t  

i n v e n t i o n ;  

Fig.   7  is  a  f r o n t   a s s e m b l e d   s e c t i o n a l   view  showing  t h e  

d e v i c e   of  F ig .   6 ;  

Fig.   8  is  a  p e r s p e c t i v e   view  showing  an  i n s e r t - m o l d e d  

m a t r i x   c a r r y i n g   a  lower   a r m a t u r e   p l a t e   which  is  e m p l o y e d  

in  the  d e v i c e   of  Fig.   6  as  viewed  from  the  bo t tom  s i d e ;  

Fig.   9  is  a  p a r t i a l l y   cover   removed  s ide   view  s h o w i n g  

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



embodiment   of  Fig .   6;  a n d  

Fig .   10  is  a  p a r t i a l l y   cover   removed  f r a g m e n t a r y   f r o n t  

view  showing  the  d e v i c e   of  F ig .   9 .  

DETAILED  DESCRIPTION 

R e f e r r i n g ,   now,  to  F i g s .   1  and   2  t h e r e   is  shown  a  

p o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   as  a  p r e f e r r e d   e m b o d i m e n t  

of  the  p r e s e n t   i n v e n t i o n .   The  e l e c t r o m a g n e t i c   d e v i c e   i n -  

c l u d e s   a  g e n e r a l l y   I - s h a p e d   or  H - s h a p e d   core   1,  a  c o i l   2 

wound  on  a  c e n t e r   p o r t i o n   13  of  the  core   1,  a  p a i r   of  p e r -  

manent   magne t s   41  and  42  which  are  a r r a n g e d   in  p a r a l l e l  

w i th   and  o u t s i d e   of  the  r e s p e c t i v e   end  p o r t i o n s   (pole   s h o e s )  

11  and  12  of  the   core   1,  and  f i r s t   (upper)   and  second   ( l o w e r )  

a r m a t u r e   p l a t e   members  31  and  32  which  are  j o i n t e d   t o g e t h e r  

t h r o u g h   the   magne t s   41  and  42  a d a p t e d   to  p r o v i d e   a  c h a m b e r  

for   a c c o m m o d a t i n g   the  core   1  t h e r e b e t w e e n   l e a v i n g   a  g a p .  

The  I - s h a p e d   core   1  is  made  from  m a g n e t i c   p l a t e   by  s t a m p i n g .  

The  a r m a t u r e s   31  and  32  are  made  from  m a g n e t i c   p l a t e   by  

s t a m p i n g   as  shown  in  F ig .   2,  and  have   p o r t i o n s   3 1 a , 3 1 b , 3 2 a   a n d  

32b  a l l   of  which  are  s u b s t a n t i a l l y   the  same  in  s i z e .   E a c h  

of  the   a r m a t u r e s   31  and  32  is  formed  in  the  shape  of  a  f l a t  

p i c t u r e   frame  h a v i n g   a  c e n t r a l   o p e n i n g   (31c  or  32c)  f o r  

a c c o m m o d a t i n g   a  p r o j e c t i n g   p o r t i o n   of  the   c o i l   2  from  t h e  

c e n t e r   p o r t i o n   13,  whereby   the  e n t i r e   t h i c k n e s s   of  t h e  

d e v i c e   of  Fig .   1  may  be  d e c r e a s e d .   A l t e r n a t i v e l y ,   t h e  

a r m a t u r e s   31  and  32  may  be  formed  in  the  shape  of  s o l i d  

f l a t   p l a t e   hav ing   no  o p e n i n g   i f   d e s i r e d .   The  r e s p e c t i v e  

p e r m a n e n t   magne t s   41  and  42  are  a r r a n g e d   in  a  same  d i r e c t i o n .  



In  t h i s   embod imen t ,   the   magne t s   41  and  42  are  a r r a n g e d   i n  

such  a  manner   t h a t   t h e i r   r e s p e c t i v e   top  s u r f a c e s   are  N- 

m a g n e t i c   p o l e .   The  core   1  w i th   c o i l   2  is  s t a t i o n a r i l y  

s u p p o r t e d   by  a  n o n - m a g n e t i c   member  (not   shown  in  d r a w i n g s ) .  

In  F ig .   1,  the  a r m a t u r e   p l a t e s   31  and  32  and  the  magne t s   41 

and  42  are   c a r r i e d   by  a  n o n - m a g n e t i c   member  (not   shown  i n  

d r a w i n g s )   are   s u p p o r t e d   to  be  s w i n g a b l e   w i th   r e s p e c t   to  a  

t r a n s v e r s e   c e n t e r   l i n e   A-A  p e r p e n d i c u l a r   to  a  l o n g i t u d i n a l  

a x i s   of  the   c e n t e r   p o r t i o n   13  as  shown  in  arrow  marks  ( B - C ) .  

O p e r a t i o n s   of  the   d e v i c e   of  F ig .   1  w i l l   now  be  d e s c r i b e d  

r e f e r r i n g   to  F i g s .   3A  and  3B.  Assume  t h a t   the   a r m a t u r e s   31  a n d  

32  have  been  in  the  p o s i t i o n   as  shown  in  F ig .   3A  by  a  f o r m e r  

e n e r g i z a t i o n   of  c o i l   2.  Then,  m a g n e t i c   l i n e s   e m i t t e d   f r o m  

m a g n e t s   41  and  42  f low  as  shown  in  a r row  marked  flow  l i n e s ,  

whereby   the   r e s p e c t i v e   end  p o r t i o n s   11  and  12  of  c o r e   1  a r e  

a t t r a c t e d   by  the  r e s p e c t i v e   a t t r a c t i n g   p o r t i o n s   32a  a n d  

31b.  Upon  e n e r g i z i n g   the  c o i l   2  so  as  to  p o l a r i z e   p o r t i o n  

11  to  S - p o l e  a n d   p o r t i o n   12  to  N - p o l e ,   the   p o r t i o n s   31b  a n d  

32a  r e s p e c t i v e l y   r e p e l   the  end  p o r t i o n s   12  and  11,  w h i l e  

p o r t i o n s   32b  and   31a  r e s p e c t i v e l y   a t t r a c t   the   p o r t i o n s   12 

and  11.  Then,   the   a r m a t u r e s   31  and  32  swing  in  the   d i r e c -  

t i o n   shown  in  a r row  marks  C  so  as  to  t ake   a  p o s i t i o n   shown 

in  Fig .   3B.  Even  i f   the   c o i l   2  is  d i s e n e r g i z e d   a f t e r  

moving  the  a r m a t u r e s   to  the  p o s i t i o n   of  F ig .   3B,  m a g n e t i c  

l i n e s   e m i t t e d   from  magne t s   41  and  42  flow  as  shown  in  F i g .  

3B  and  the  a r m a t u r e s   41  and  42  keep  the  p o s i t i o n .  

In  Fig .   3B,  i f   a  r e v e r s e   c u r r e n t   is  a p p l i e d   to  t h e  



c o i l   2  in  the  d i r e c t i o n   i l l u s t r a t e d   by  ar row  marks  to  as  t o  

r e v e r s e l y   p o l a r i z e   bo th   end  p o r t i o n s   11  and  12,  the   a t -  

t r a c t e d   p o r t i o n s   31a  and  32b  are  s e t   to  be  r e p e l l e d ,   w h i l e  

the  r e p e l l e d   p o r t i o n s   32a  and  31b  are  s e t   to  be  a t t r a c t e d .  

Then  the  a r m a t u r e s   31  and  32  swing  c l o c k w i s e   as  i l l u s t r a t e d  

by  ar row  marks  B,  and  r e t u r n   to  the  o r i g i n a l   p o s i t i o n   o f  

Fig.   3A.  By  t u r n i n g   the  d i r e c t i o n   of  c u r r e n t   f l o w i n g   t h r o u g h  

the  c o i l   2,  the   a r m a t u r e s   31  and  32  are  s e t   to  the  p o s i t i o n  

of  F ig .   3A  or  F ig .   3B.  The  a r m a t u r e s   a l s o   keep  t h e i r   p o s i -  

t i o n   w i t h o u t   a p p l i c a t i o n   of  e l e c t r i c i t y   u n t i l   the   c o i l   2  i s  

s u p p l i e d   wi th   a  c u r r e n t   h a v i n g   an  o p p o s i t e   d i r e c t i o n .   T h u s ,  

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

p r o v i d e s   l a t c h i n g - o p e r a t i o n s .   If   d e s i r e d ,   the  e l e c t r o m a g -  

n e t i c   d e v i c e   may  be  m o d i f i e d   in  such  a  manner  t h a t   the   c o i l  

2  c o n s i s t s   a  p a i r   of  c o i l s ,   which  are  o p p o s i t e l y   wound  o n  

the  c e n t e r   p o r t i o n   13  of  core   1,  and  the  core   1  is  r e v e r s e l y  

m a g n e t i z e d   by  s e l e c t i v e l y   e n e r g i z i n g   one  of  the   c o i l s .  

In  F ig .   4,  t h e r e   is  shown  a  p o l a r i z e d   e l e c t r o m a g n e t i c   d e -  

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

ing  embod imen t .   A  p a i r   of  s p a c e r s   51  and  52  made  o f  n o n m a g n e t i c  

m a t e r i a l   are  r e s p e c t i v e l y   f i x e d  t o  t h e   p o r t i o n s   31b  and  3 2 a  

w h i c h  a r e   a t t r a c t e d   by  e x c i t e d   core   1.  Dur ing   d i s e n e r g i z a t i o n  

of  the   c o i l   2,  a t t r a c t i n g   f o r c e s   p r o d u c e d  f r o m   p o r t i o n s   31b 

and  32a  are   s m a l l e r   than   t h o s e   from  p o r t i o n s   32b  and  31a  wi th   r e -  

s p e c t   to  end  p o r t i o n s   12  and  11,  r e s p e c t i v e l y .   T h e r e f o r e ,   t h e  

end  p o r t i o n s   11  and  12  are  n o r m a l l y   a t t r a c t e d   by  the  p o r t i o n s   3 1 a  

and  32b.  When  the  c o i l   2  is  e n e r g i z e d   so  as  to  p o l a r i z e   t h e  



p o r t i o n s   11  and  12  to  S  and   N  p o l e s ,   they   a t t r a c t   the  p o r -  

t i o n s   31a  and  32b.  A l t e r n a t i v e l y ,   the  s p a c e r s   51  and  52 

may  be  f i x e d   to  the  c o r r e s p o n d i n g   s u r f a c e s   of  end  p o r t i o n s  

11  and  12  in  p l a c e   of  t h o s e   of  a r m a t u r e s   31  and  32,  i f  

d e s i r e d .  

In  F ig .   5  t h e r e   is  shown  a  p o l a r i z e d   e l e c t r o m a g n e t i c  

d e v i c e   as  a  m o d i f i c a t i o n   of  the  embodiment   of  F ig .   4.  P o r -  

t i o n s   33a  and  34b  of  a  p a i r   of  c o u p l e d   a r m a t u r e s   33  and  34 

are  r e s p e c t i v e l y   formed  to  be  b r o a d e r   than  t h e i r   o p p o s i t e  

p o r t i o n s   33b  and  34a  (L l>L2) ,   whereby  end  p o r t i o n s   11  and  12 

are  n o r m a l l y   a t t r a c t e d   by  the  r e s p e c t i v e l y   c o n f r o n t i n g   p o r -  

t i o n s   33a  and  34b  so  as  to  c o n t a c t   t h e r e w i t h .   When  the  c o i l  

2  is  e n e r g i z e d   s o  a s   to  p o l a r i z e   the  r e s p e c t i v e   p o r t i o n s   11 

and  12  to  N and  S  p o l e s ,   the  end  p o r t i o n s   11  and  12  r e s p e c -  

t i v e l y   r e p e l   the  p o r t i o n s   33a  and  34b,  and  come  i n t o   c o n t a c t  

wi th   the  r e s p e c t i v e l y   opposed   p o r t i o n s   34a  and  33b.  When 

the  c o i l   2  is  d i s e n e r g i z e d ,   the   end  p o r t i o n s   11  and  12  a r e  

a g a i n   a t t r a c t e d   by  the  r e s p e c t i v e   p o r t i o n s   33a  and  34b,  a n d  

the   a r m a t u r e s   33  and  34  r e t u r n   to  t h e i r   o r i g i n a l   p o s i t i o n .  

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

s p r i n g .  

S ince   the  p o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e s   a c c o r d i n g  

to  the  f o r e g o i n g   embod imen t s   have  such  a  c o n s t r u c t i o n   t h a t  

a  p a i r   of  a r m a t u r e s   in  the  shape  of  p l a t e   are  j o i n t e d   t o -  

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

a  core   wound  wi th   a  c o i l   in  the  d i r e c t i o n   a c r o s s   the  p a i r  

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



both   po le   shoes   (11  and  12)  of  the  core   e f f e c t i v e l y   a c t  

wi th   t h o s e   from  the  p e r m a n e n t   magne t s   for   a t t r a c t i n g   o r  

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

r e d u c e d .   The  p e r m a n e n t   magne t s   are  d i s p o s e d   o u t s i d e   o f  

bo th   end  p o r t i o n s   of  the   core   at  the  edges   of  the   a r m a t u r e s ,  

whereby   the   v o l u m e t r i c   s i z e   of  the   p e r m a n e n t   magne t s   may  b e  

f r e e l y   d e s i g n e d   i r r e l e v a n t   to  the  shape  and  s i z e   of  the   c o r e  

and  the  s e n s i t i v i t y   of  the   d e v i c e   may  be  f r e e l y   d e s i g n e d .  

The  p o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   is  of  a  s t a c k e d - u p   c o n -  

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

a r m a t u r e s ,   so  t h a t   i t   is  sma l l   in  s i z e ,   e s p e c i a l l y   in  h e i g h t .  

R e f e r i n g   to  Fig .   6,  t h e r e   is  shown  a  l a t c h   type   p o l a r i z e d  

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

mechan i sm,   v i z .   r e l a y ,   which  is  s e m i - a s s e m b l e d   as  a n o t h e r  

embodiment   of  the  p r e s e n t   i n v e n t i o n .   The  e l e c t r o m a g n e t i c  

d e v i c e   i n c l u d e s   a  b o x - s h a p e d   base   member  110,  a  m o v a b l e  

member  111  s w i n g a b l y   mounted  on  the  base   member  110,  a  

e l e c t r o m a g n e t i c   member  112  f i x e d   to  the  base   member  110,  a  

lower  cove r   113  f i t t e d   onto  a  lower  s u r f a c e   of  the  b a s e  

member  110,  and  an  upper   cove r   114  which  is  a d a p t e d   to  c o n -  

t a c t   a  p e r i p h e r y   of  the   base   member  110.  In  Fig.   7,  t h e r e  

is  i l l u s t r a t e d   the  e l e c t r o m a g n e t i c   d e v i c e   of  F ig .   6  w h i c h  

is  c o m p l e t e l y   a s s e m b l e d .  

The  base   member  110  is  an  i n s e r t - m o l d e d   p l a s t i c   i n c l u d -  

ing  a  frame  p o r t i o n   115,  a  bo t tom  p o r t i o n   117  h a v i n g   a  c e n -  

t e r   s e p a r a t i n g   wa l l   116  e x t e n d i n g   downward ly   t h e r e f r o m ,   a  

p e r i p h e r a l   wa l l   118  s t a n d i n g   on  the  p e r i p h e r y   of  the   b o t t o m  



p o r t i o n   117.  The  base   member  110  f u r t h e r   c a r r i e s   a  p l u r a l i t y  

of  e x t e r n a l   t e r m i n a l   p a i r s   119  and  120  which  are  a r r a n g e d  

in  p a r a l l e l   and  s p a c e d - a p a r t   s i de   p o r t i o n s  o f  t h e   base   member  

1 1 0 .  

In  the  bo t tom  p o r t i o n  1 1 7  t h e r e   are  p r o v i d e d   o p e n i n g  

p o r t i o n s   121  and  122  on  both   s i d e s   of  the  s e p a r a t i n g   w a l l  

116.  Movable  c o n t a c t   b l a d e s   123  and  124  are  at  t h e i r   b a s e  

p o r t i o n s   f i x e d   to  the  wa l l   116,  and  d i s p o s e d   in  the   o p e n i n g  

p o r t i o n s   121  and  122.  On  f r e e   ends  of  the   b l a d e s   123  a n d  

124  t h e r e   are  f i x e d   movable   c o n t a c t s   129  and  130  which  c o n -  

f r o n t   s t a t i o n a r y   c o n t a c t s   127  and  128  of  s t a t i o n a r y   c o n t a c t  

b l a d e s   125  and  126,  r e s p e c t i v e l y .   Thus,   t h e r e   is  c o n s t r u c t e d  

a  c o n t a c t   mechan ism  1 0 0 .  

The  e l e c t r o m a g n e t i c   member  112  i n c l u d e s   an  I - s h a p e d  

core   131,  a  spoo l   132  which  is  an  i n s e r t - m o l d e d   p l a s t i c  

c a r r y i n g   the  core   131,  and  a  p a i r   of  c o i l s   133  and  134.  The  

core   131  is  made  from  a  m a g n e t i c   p l a t e   to  be  of  an  I - s h a p e ,  

and  c o n s i s t s   of  a  c e n t e r   p o r t i o n   131a  and  end  p o r t i o n s   ( p o l e  

shoes)   131b  and  131c.  The  c o i l s   133  and  134  are  wound,  i n  

a  m u t u a l l y   o p p o s i t e   r e l a t i o n   on  the  c e n t e r   p o r t i o n   131a  o f  

core   131  t h r o u g h   spoo l   132.  The  spool   132  at  i t s   c e n t e r  

forms  a  s e p a r a t i n g   wa l l   135  for   i n s u l a t i n g   the  c o i l s   133  a n d  

134  each  o t h e r ,   and  f u r t h e r   forms  a  p a i r   of  s tub   s h a f t s   136 

e x t e n d i n g   o u t w a r d l y   in  the  d i r e c t i o n   p e r p e n d i c u l a r   to  a  

l o n g i t u d i n a l   ax i s   of  the  core   131.  The  e l e c t r o m a g n e t i c  

member  112  is  a d a p t e d   to  be  s u p p o r t e d   by  the  p e r i p h e r a l  

wa l l   118  in  such  a  manner   t h a t   s h o u l d e r   p o r t i o n s   137a  t o  



137d  of  the   spoo l   132  are  engaged   w i th   fou r   c u t - o u t   p o r t i o n s  

138a  to  138d  formed  in  the  wa l l   118,  r e s p e c t i v e l y .   A  p r o -  

j e c t i o n   139  e x t e n d i n g   downward ly   from  the  s e p a r a t i n g   w a l l  

135  is  i n s e r t e d   to  an  c e n t e r   o p e n i n g   140  of  the  base   member  

110  so  as  to  s e c u r e   the  e l e c t r o m a g n e t   member  112  in  p o s i -  

t i o n .   There  are   i n s e r t e d   c o i l   t e r m i n a l s   141  and  142  i n  

f l a n g e   p o r t i o n s   of  the   spoo l   132  for   c o n n e c t i o n   wi th   w i r e s  

of  c o i l s   133  and  1 3 4 .  

Upper  and  lower   a r m a t u r e s   145  and  146  are   made  from  a  

m a g n e t i c   p l a t e   by  s t a m p i n g   and  has  s i m i l a r   s h a p e s   to  t h o s e  

of  a r m a t u r e s   33  and  34  of  F ig .   5.  In  t h i s   embod imen t ,   how-  

e v e r ,   the   a r m a t u r e s   145  and  146  are   a r r a n g e d   in  p a r a l l e l   a n d  

in  the  same  d i r e c t i o n   each  o t h e r   in  o r d e r   to  p e r f o r m   l a t c h -  

ing  o p e r a t i o n s .   The  r e s p e c t i v e   b road   and  na r row  p o r t i o n s  

145a  and  145b  are  a r r a n g e d   to  oppose   the  r e s p e c t i v e   b r o a d  

and  na r row  p o r t i o n   146a  and  146b.  The  a r m a t u r e s   145  a n d  

146  are  a d a p t e d   to  be  j o i n t e d   t o g e t h e r   t h r o u g h   a  p a i r   o f  

p e r m a n e n t   magne t s   143  and  144  so  as  to  s a n d w i t c h   the  c o r e  

131  t h e r e b e t w e e n .   An  i n s e r t - m o l d e d   p l a s t i c   m a t r i x   147 

c a r r i e s   the  lower   a r m a t u r e   146,  and  forms  a  p a i r   of  c o m p a r t -  

ments   148  and  149.  The  p e r m a n e n t   magne t s   143  and  144  a r e  

r e s p e c t i v e l y   i n s e r t e d   to  the  c o m p a r t m e n t s   148  and  149  i n  

such  a  manner  t h a t   t h e i r   upper   p o r t i o n s   are  N - p o l e s   a n d  

they   r e s i d e   o u t s i d e s   of  the   end  p o r t i o n s   131b  and  131c  o f  

the  c o r e .  

The  i n s u l a t i n g   m a t r i x   147  has  a  p a i r   of  U - s h a p e d  

g r o o v e s   50  formed  in  s i de   wa l l   p o r t i o n s   151  which  a r e  



a d a p t e d   to  be  engaged   wi th   the  p a i r   of  s h a f t s   136,  and  a  

c e n t r a l   o p e n i n g   147a  t h r o u g h   which  the  p r o j e c t i o n   139  e x -  

t e n d s   downward ly .   As  i l l u s t r a t e d   in  F i g s .   7  and  8,  t h e  

m a t r i x   147  on  i t s   bo t tom  wa l l   157  forms  two  p a i r s   of  p r o j e c -  

t i o n s   155  and  156  for   a c t u a t i n g   the  movable   b l a d e s   123  a n d  

124.  The  bo t tom  wa l l   157  s e r v e s   as  an  i n s u l a t o r   b e t w e e n  

the   c o n t a c t   mechan ism  100  and  c o i l s   (133  and  1 3 4 ) .  

The  upper   a r m a t u r e   145  is  mounted   on  the  i n s u l a t i n g  

m a t r i x   147  t h a t   c a r r i e s   the  magne t s   (143  and  144)  and  a r e  

engaged   wi th   the  e l e c t r o m a g n e t   member  112  t h r o u g h   g r o o v e s  

150  and  s h a f t s   136.  Then,  a  b i a s s i n g   l e a f   s p r i n g   152  i s  

engaged   at  i t s   end  p o r t i o n s   152a  and  152b  wi th   a  p a i r   o f  

p r o j e c t i o n s   153  so  as  to  s e c u r e   the  a r m a t u r e   145  to  t h e  

m a t r i x   1-47.  The  a r m a t u r e   145  on  i t s   bo t tom  s u r f a c e   i s  

p r e s s e d   to  top  s u r f a c e s   of  a  p a i r   of  t r a p e z o i d   p o r t i o n s  

above  s h a f t s   136  so  as  to  e n s u r e   such  engagemen t   b e t w e e n   t h e  

m a t r i x   147  and  the  member  112.  The  a r m a t u r e   145  f u r t h e r  

come  i n t o   c o n t a c t   w i th   four   i s l a n d s   151a  formed  in  the  s i d e  

wal l   p o r t i o n s   1 5 1 .  

Thus,   the  movable   member  111  c o n s i s t i n g   of  m a t r i x   1 4 7 ,  

magne t s   143  and  144,  a r m a t u r e   145  and  s p r i n g   152  is  s w i n g -  

ab ly   s u p p o r t e d   by  the  s h a f t s   136  of  the  e l e c t r o m a g n e t   member  

112  e n c l o s e d   t h e r e i n ,   and  the   member  112  is  f i x e d   to  t h e  

base   member  110.  The  c o i l   t e r m i n a l s   141  and  142  are  c o n -  

n e c t e d   to  t e r m i n a l s   162  and  163  t h r o u g h   c o n n e c t i o n   p l a t e s  

158  and  159  in  which  a  c o n d u c t i v e   p a t t e r n   161  is  d i s p o s e d  

on  an  i n s u l a t i n g   f i lm   1 6 0 .  



The  upper   cover   114  is  f i t t e d   onto  the  f rame  p o r t i o n  

115.  The  lower   cove r   113  is  f i t t e d   onto  the  base   member  110 

by  i n s e r t i n g   a  p a i r   of  upward ly   e x t e n d i n g   p r o j e c t i o n s   164 

and  165  to  a  s l i t   be tween   p o r t i o n s   115  and  1 1 8 .  

O p e r a t i o n s   of  the   d e v i c e   in  t h i s   embodiment   are   s u b -  

s t a n t i a l l y   the  same  as  t h o s e   of  the  d e v i c e   of  F ig .   1.  The  

core   131,  magne t s   143  and  144,  and  a r m a t u r e s   145  and  146  i n  

Fig.   7  c o r r e s p o n d   to  the  core   1,  magne t s   41  and  42,  a n d  

a r m a t u r e s   31  and  32.  In  F ig .   7,  when  the  c o i l   133  is  e n e r -  

g i z e d   so  as  to  p o l a r i z e   the  core   131  to  S - p o l e   at  p o r t i o n  

131b  and  N-po le   at  p o r t i o n   131c,   the   movable   member  111 

h a v i n g   the  a r m a t u r e s   145  and  146  swings   c o u n t e r c l o c k w i s e   s o  

as  tp  open  the  c o n t a c t s   127 .and  129  and  c l o s e   the  c o n t a c t s  

128  and  130,  and  keep  i t s   p o s i t i o n   even  a f t e r   d i s e n e r g i z i n g  

the   c o i l   133.  When  the  c o i l   134  is  e n e r g i z e d   so  as  t o  

p o l a r i z e   the  core   131  to  a  r e v e r s e   d i r e c t i o n ,   the   m o v a b l e  

member  111  swings   c l o c k w i s e   so  as  to  c l o s e   the  c o n t a c t s   127 

and  129  and  open  the   c o n t a c t s   128  and  130,  and  keep  i t s  

p o s i t i o n   even  a f t e r   r e l i e v i n g   such  e n e r g i z a t i o n .   T h u s ,  

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

A c c o r d i n g   to  t h i s   embod imen t ,   the   movable   member  112  i s  

s w i n g a b l y   s u p p o r t e d   by  the  p a i r   of  s h a f t s   136,  whe reby ,   i r -  

r e s p e c t i v e l y   of  any  e r r o r s   in  s c a l e   on  mo ld ing   the   b a s e  

member  110,  the  members  110  and  112  are  b r o u g h t   i n t o   a n  

a c c u r a t e   r e l a t i o n s h i p   in  s c a l e   and  the  o p e r a t i o n a l   c h a r a c -  

t e r i s t i c s   are  s t a b i l i z e d .   S ince   the  s h a f t s   136  and  s p o o l  

132  are   molded  as  a  s i n g l e   u n i t ,   the  a s s e m b l i n g   work  f o r  



t h i s   d e v i c e   is  s i m p l i f i e d .   The  d e v i c e   in  t h i s   e m b o d i m e n t  

may  have  a  good  e l e c t r i c a l   i n s u l a t i o n   w i t h o u t   any  a d d i t i o n a l  

componen t s   b e c a u s e   the  bo t tom  wal l   157  of  the  m a t r i x   147 

c o m p l e t e l y   i n s u l a t e s   the  e l e c t r o m a g n e t   p o r t i o n   and  the  c o n -  

t a c t   m e c h a n i s m .  

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

may  be  m o d i f i e d   in  such  a  manner  t h a t   a  s i n g l e   c o i l  

is  wound  on  the  core   131  as  i l l u s t r a t e d   in  F ig .   2  or  t h e  

movable   member  111  has  a  s i n g l e - s t a b l e   c o n s t r u c t i o n   as  i l -  

l u s t r a t e d   in  Fig .   4  or  5.  I t   s hou ld   be  u n d e r s t o o d   t h a t   by  

s imply   m o u n t i n g   the  uppe r   a r m a t u r e   145  in  a  r e v e r s e   d i r e c -  

t i o n ,   the  c o n s t r u c t i o n   is  changed   to  a  s i n g l e   s t a b l e   t y p e .  

In  F ig .   6,  a d h e s i v e   m a t e r i a l s   may  be  a p p l i e d   to  the  r e s p e c -  

t i v e   top  s u r f a c e s   of  the  four   i s l a n d   p o r t i o n s  1 5 1 a   so  as  t o  

j o i n t   the   upper   a r m a t u r e   145  to  the  m a t r i x   147,  whereby   t h e  

s p r i n g   152  may  be  o m i t t e d .   S ince   the  r e s p e c t i v e   i s l a n d   p o r -  

t i o n s   151a  are  s u r r o u n d e d   wi th   g r o o v e s ,   the   a d h e s i v e   m a t e -  

r i a l s   f o r c e d   out  from  the  i s l a n d   p o r t i o n s   151a  by  c o n t a c t -  

ing  the  a r m a t u r e   145  t h e r e w i t h   f a l l   i n t o   the  g r o o v e s ,  

whereby   p e r f e c t   movement  of  the   movable   member  is  r e t a i n e d .  

In  F i g s .   9  and  10,  t h e r e   is  shown  a  p o l a r i z e d   e l e c t r o -  

m a g n e t i c   d e v i c e   as  a n o t h e r   m o d i f i c a t i o n   of  the   embodiment   o f  

F ig .   6.  The  base   member  110  of  F ig .   6  is  m o d i f i e d   to  h a v e  

a  d o u b l e - w a l l   l a t e r a l   s t r u c t u r e   which  c o n s i s t s   of  an  i n n e r  

wa l l   181  ( c o r r e s p o n d i n g   to  p e r i p h e r a l   wa l l   118)  and  an  o u t e r  

wa l l   182  ( c o r r e s p o n d i n g   to  frame  p o r t i o n   115)  so  as  to  f o r m  

an  e l o n g a t e d   o p e n i n g   180  e x t e n d i n g   v e r t i c a l l y   t h r o u g h   t h e  



e n t i r e   t h i c k n e s s   of  the   base   member.  The  i n n e r   wa l l   181  

forms  fou r   window  o p e n i n g s   380  ( c o r r e s p o n d i n g   to  the  c u t  

p o r t i o n s   138a  to  138d  of  Fig .   6)  which  are   i n l a i d   by  t h e  

s h o u l d e r   p o r t i o n s   137a  to  137d  so  as  to  f ix   the  core   131  

in  p o s i t i o n .   The  upper   cover   114  of  F ig .   6  is  m o d i f i e d  

here   to  have  at  i t s   lower   end  p o r t i o n   a  r e c e s s e d   p o r t i o n  

141.  The  l o w e r . c o v e r   113  of  F ig .   6  is  m o d i f i e d   as  i l l u s -  

t r a t e d   in  F i g s .   9  and  10.  The  lower   cove r   213  is  a d a p t e d  

to  be  f i t t e d   to  the  i n n e r   wa l l   181  and  i n c l u d e s   a  c e n t e r  

o p e n i n g   213a  under   the  p r o j e c t i o n   139.  Thus,  when  the  d e -  

v i c e   is  c o m p l e t e l y   a s s e m b l e d   as  shown  in  Fig .   9,  a  s e a l a n t  

M  is  f i l l e d   i n t o   the  open ing   180  and  s l i t   141  to  t h e r e b y  

s e a l   and  s e c u r e  i n   p o s i t i o n   the  c o n n e c t i n g   t e r m i n a l s   ( 1 1 9 ,  

120) ,   lower   cove r   213,  base   member  110,  s h o u l d e r   p o r t i o n s  

(137a  to  137d)  and  upper   cove r   114.  The  gases   e v o l v e d   f r o m  

the  s e a l a n t   M  w i t h i n   the  d e v i c e   on  c u r i n g   are  e v a c u a t e d  

t h r o u g h   the  o p e n i n g   213a.  Then,  the   o p e n i n g   213a  is  f i l l e d  

wi th   a  s e a l a n t   M  to  c o m p l e t e   s e a l i n g   o p e r a t i o n   as  i l l u s -  

t r a t e d   in  F ig .   10.  In  t h i s   embodiment   a  p l u r a l i t y   of  r i b s  

(not  shown  in  d r a w i n g s )   are  i n t e r p o s e d   be tween   i n n e r   a n d  

o u t e r   w a l l s   181  and  182  so  as  to  u n i t e   t h e m .  

Though  in  the   f o r e g o i n g   embod imen t s   the  e l e c t r o m a g n e t  

(1)  is  s t a t i o n a r i l y   s u p p o r t e d   and  the  a r m a t u r e s   (31  and  32) 

are  s w i n g a b l y   s u p p o r t e d ,   they   may  be  r e v e r s e l y   s u p p o r t e d  

in  such  a  manner   t h a t   the   e l e c t r o m a g n e t   w i th   i t s   a s s o c i a t e d  

members  is  s w i n g a b l y   s u p p o r t e d   and  the  a r m a t u r e s   are  s t a -  

t i o n a r i l y   s u p p o r t e d .  



I t   s hou ld   be  u n d e r s t o o d   t h a t   the  above  d e s c r i p t i o n  

is  m e r e l y   i l l u s t r a t i v e   of  the  p r e s e n t   i n v e n t i o n   and  t h a t  

many  changes   and  m o d i f i c a t i o n s   may  be  made  by  t h o s e  

s k i l l e d   in  the  a r t   w i t h o u t   d e p a r t i n g   from  the  s c o p e  o f  

the  a p p e n d e d  c l a i m s .  



1.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   c o m p r i s i n g  

a  g e n e r a l l y   I - s h a p e d   m a g n e t i c   core   member  c a r r i n g   a 

c o i l   w i n d i n g   on  a  c e n t r a l   p o r t i o n   t h e r e o f ,  

a  p a i r   of  p e r m a n e n t   magne t s   which  are  a r r a n g e d   i n  

p a r a l l e l   w i th   and  o u t w a r d l y   of  the   r e s p e c t i v e   end  p o r t i o n s  

of  s a id   core   member,  and  a  f i r s t   and  a  second   a r m a t u r e  

p l a t e   member  which  are  m u t u a l l y   c o n f r o n t i n g   and  j o i n t e d  

t o g e t h e r   t h r o u g h   s a i d   p a i r   of  p e r m a n e n t   magne t s   at  t h e  

o p p o s i t e   end  p o r t i o n s   of  s a id   a r m a t u r e   p l a t e   members  s o  

as  to  p r o v i d e   a  s p a c i n g   for   a c c o m m o d a t i n g   s a i d   core   member  

be tween   s a i d   a r m a t u r e   p l a t e   members  l e a v i n g   a  g a p ,  

s a i d   core   mamber  and  a r m a t u r e   p l a t e   members  b e i n g  

s u p p o r t e d   to  be  s w i n g a b l e   fo r   r e l a t i v e   movement  w i t h  

r e s p e c t   to  a  c e n t e r   t r a n s v e r s e   a x i s   of  s a i d   c e n t e r   p o r t i o n  

of  the  core   member .  

2.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   a c c o r d i n g   to  Claim  1 ,  

w h e r e i n   s a id   core   member  is  s t a t i o n a r i l y   s u p p o r t e d   and  s a i d  

a r m a t u r e   p l a t e   members  are   p i v o t a l l y   s u p p o r t e d   so  as  to  a l l o w  

the  r e s p e c t i v e   end  p o r t i o n s   of  s a i d   core   member  to  a l t e r n a t e l y  

move  toward   and  c o n t a c t   an  i n n e r   wa l l   s u r f a c e   of  s a i d   a r m a t u r e  

p l a t e   m e m b e r s .  

3.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   a c c o r d i n g   to  Claim  1 ,  

whe re in   each  of  s a i d   a r m a t u r e   p l a t e   members  is  p r o v i d e d   w i t h  



an  o p e n i n g   to  a c c o m o d a t e   s a i d   wound  c o i l .  

4.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   a c c o r d i n g   to  Claim  1 

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

in  a  p a i r   of  gaps  t h r o u g h   which  the  r e s p e c t i v e   end  p o r t i o n s  

of  s a id   core   member  a t t r a c t   t h e i r   c o n f r o n t i n g   p o r t i o n s   o f  

s a i d   a r m a t u r e   p l a t e   members  upon  e n e r g i z a t i o n   to  s a i d  

c o i l .  

5.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   a c c o r d i n g   to  Claim  3 ,  

w h e r e i n   each  of  s a id   a r m a t u r e   p l a t e   members  has  a  f i r s t  

end  p o r t i o n   and  a  second   end  p o r t i o n   s a id   f i r s t   p o r t i o n   b e i n g  

b r o a d e r   than  s a i d   second  p o r t i o n   in  s i z e .  

6.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   a c c o r d i n g   to  Claim  1 

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

a  base  made  of  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   and  a 

c o n t a c t   mechanism  and  means  for   a c t u a t i n g   s a i d   c o n t a c t  

mechanism  in  r e s p o n s e   to  the  swing  movement  of  s a i d   c o r e  

member  or  s a id   a r m a t u r e   p l a t e   m e m b e r s .  

7.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   a c c o r d i n g   to  Claim  6 ,  

w h e r e i n   s a i d   c o r e  i s  s t a t i o n a r i l y   s u p p o r t e d   by  s a id   b a s e ,  

and  s a id   a c t u a t i n g   means  is  a  p i v o t a l l y   s u p p o r t e d   m a t r i x  

member  which  c a r r i e s   s a id   a r m a t u r e   p l a t e   members  a n d  

i n c l u d e s   at  l e a s t   one  p r o j e c t i o n   for   a c t u a t i n g   s a id   c o n t a c t  

m e c h a n i s m .  



8.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   a c c o r d i n g   to  Claim  7 ,  

w h e r e i n   s a i d   m a t r i x   member  i n c l u d e s   an  i n s u l a t i n g   w a l l  

fo r   s e p a r a t i n g   s a i d   c o n t a c t   mechanism  from  s a i d   c o r e  

member  wound  wi th   the  c o i l .  

9.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   a c c o r d i n g   to  Claim  7 ,  

w h e r e i n   s a id   m a t r i x   member  is  a  i n s e r t - m o l d e d   p l a s t i c  

m a t r i x   c a r r y i n g   s a id   second   a r m a t u r e   p l a t e   member  and  a t  

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

so  as  to  a d h e r e   s a i d   f i r s t   a r m a t u r e   p l a t e   member  to  a  t o p  

s u r f a c e   of  s a id   i s l a n d   w i th   an  a d h e s i v e   m a t e r i a l .  

10.  P o l a r i z e d   e l e c t r o m a g n e t i c   d e v i c e   a c c o r d i n g   to  Claim  7 ,  

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

t h e r e b e t w e e n   form  an  o p e n i n g   e x t e n d i n g   v e r t i c a l l y   t h r o u g h  

the  e n t i r e   t h i c k n e s s   of  the   base   so  as  to  be  f i l l e d   w i t h  

a  s e a l a n t   from  a  bo t tom  s i d e   t h e r e o f   to  t h e r e b y   s e a l   a n d  

s e c u r e   in  p o s i t i o n   s a i d   b a s e ,   s a i d   core   member  e n g a g e d  

wi th   the  base   and  a  cover   f i t t e d   onto   s a i d   b a s e .  
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