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Locking  mechanisms  and  method  of  magnetizing  a  locking  magnet  therefor. 

©  The  method  starts  from  a  magnet  (14)  having  its  oppo- 
site  ends  magnetized  such  that  north  and  south  pole  be 
equally  strong. 

One  pole  (N)  of  the  locking  magnet  is  connected  to  the 
opposite  pole  (S)  of  a  second  magnet  (30).  A  magnetic  field 
is  applied  to  the  opposite  end  (S)  of  the  locking  magnet,  and 
is  collapsed  to  reverse  the  polarity  of  said  opposite  end, 
whereby  the  strenght  of  the  magnetic  pole  adjacent  the 
second  magnet  becomes  relatively  weak  compared  to  the 
pole  adjacent  the  magnetic  field. 

Use  in  order  to  prevent  undesirable  interaction  be- 
tween  the  locking  magnets  in  magnetic  locksets. 
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T h e   method  starts  from  a  magnet  (14)  having  its  oppo- 
site  ends  magnetized  such  that  nortb  and  south  pole  be 
equally  strong. 

One  pole  (N)  of  the  locking  magnet  is  connected  to  the 
opposite  pole  (S)  of  a  second  magnet  (30).  A  magnetic  field 
is  applied  to  the  opposite  end  (S)  of  the  locking  magnet,  and 
is  collapsed  to  reverse  the  polarity  of  said  opposite  end, 
whereby  the  strenght  of  the  magnetic  pole  adjacent  the 
second  magnet  becomes  relatively  weak  compared  to  the 
pole  adjacent  the  magnetic  field. 

Use  in  order  to  prevent  undesirable  interaction  be- 
tween  the  locking  magnets  in  magnetic  locksets. 



This   i n v e n t i o n   r e l a t e s   to  m a g n e t i c   k e y  o p e r a t e d  
l o c k s .  

This   i n v e n t i o n   a l s o   r e l a t e s   to  a  method  o f  

m a g n e t i z i n g   a  l o c k i n g   magne t   t h e r e f o r e .  

A l t h o u g h   the   i n v e n t i o n   is  a d a p t e d   fo r   use  in  l o c k i n g  
m e c h a n i s m s   a c t u a b l e   by  m a g n e t i c   keys  of  d i f f e r e n t   c o n f i g u r a -  
t i o n s   i t   w i l l   be  d e s c r i b e d   w i t h   r e s p e c t   to  l o c k i n g   m e c h a -  

n isms  o p e r a b l e   by  a  r e l a t i v e l y   f l a t   c a r d   key.   Examples   o f  

the   t y p e   of  l o c k i n g   mechan i sm  which   l e n d s   i t s e l f   to  u s e  
w i t h   the   p r e s e n t   i n v e n t i o n   a re   shown  in  U.S.  p a t e n t s   n u m b e r s  

3  995  4 6 0  ;   4  133  194  and  c o p e n d i n g   E u r o p e a n   P a t e n t   a p p l i -  
c a t i o n   No.  80  401  171 .6   f i l e d   on  Augus t   8,  1 9 8 0 .  

The  l o c k i n g   mechan i sms   d i s c l o s e d   in  t h e   above  n o t e d  

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

s l i d a b l y   r e c e i v e d .   When  the   mechan i sm  is   l o c k e d   t h e s e  

magne t s   a re   a t t r a c t e d   to  a  p o s i t i o n   in  which   t h e y   e n t e r  

c o r r e s p o n d i n g   h o l e s   in  a  f i x e d   l o c k i n g   p l a t e   t hus   p r e v e n -  
t i n g   s l i d i n g   u n l o c k i n g   movement  of  the   b l o c k   u n t i l   a  p r o p e r  
m a g n e t i c   key  is   i n s e r t e d   in  t he   mechan i sm  to  r e p e l   t h e  

magne t s   ou t   of  the   l o c k i n g   p l a t e   h o l e s .  

H e r e t o f o r e ,   t he   s p a c i n g   b e t w e e n   u s a b l e   h o l e s   i n  

the   s l i d i n g   b l o c k   has  been   r e q u i r e d   to  be  r e l a t i v e l y   l a r g e  
due  to  i n t e r a c t i o n   b e t w e e n   a d j a c e n t   m a g n e t s .   I t   has  b e e n  

n e c e s s a r y   to  space   a d j a c e n t   magne t s   s u f f i c i e n t l y   f a r   a p a r t  

so  t h a t   movement  of  one  magnet   does  no t   c ause   c o r r e s p o n d i n g  

movement  of  an  a d j a c e n t   magne t ,   or  t he   p r o x i m i t y   of  m a g n e t s  
cou ld   p r e v e n t   d e s i r e d   movement  of  one  or  more  of  them.  N a t u -  

r a l l y   t h i s   l i m i t s   the   number  of  magne t s   t h a t   may  be  e m p l o y e d  
w i t h i n   a  g i v e n   a r e a   and  r e d u c e s   the   p o s s i b l e   number  of  c o d e  
c o m b i n a t i o n s .  

The  p u r p o s e   of  the   p r e s e n t   i n v e n t i o n   is   t o  

improve   m a g n e t i c   key  o p e r a t e d   l o c k i n g   d e v i c e s   by  p e r m i t t i n g  

a d j a c e n t   magne t s   to  be  p l a c e d   c l o s e r   t o g e t h e r   t han   h a s  

h e r e t o f o r e   been   p o s s i b l e .  



A c c o r d i n g   to  one  o b j e c t   of  the   i n v e n t i o n ,   t h e  

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

s i d e   by  s i d e   s p a c e d   a p a r t   r e l a t i o n s h i p   is  c h a r a c t e r i z e d  
in   t h a t   one  p a i r   of  c o r r e s p o n d i n g   ends  of  s a i d   m a g n e t s  
a re   each  m a g n e t i z e d   to  p r o v i d e   a  m a g n e t i c   f i e l d   of  r e l a t i -  

v e l y   low  s t r e n g t h   w h i l e   the   o p p o s i t e   p a i r   of  c o r r e s p o n -  
d ing   ends  a re   m a g n e t i z e d   to  p r o v i d e   m a g n e t i c   f i e l d   o f  

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

t h e   s t r e n g t h   of  i n t e r a c t i o n  b e t w e e n  e a c h   magnet   a n d  

the   d e v i c e   such  as  a  key  i n t e n d e d   to  move  i t ,   w h i l e  

c o n s i d e r a b l y   r e d u c i n g   the   s t r e n g t h   of  i n t e r a c t i o n   b e t w e e n  

b o t h   m a g n e t s .   I t   i s   t hus   p o s s i b l e   to  p r o v i d e   the   m a g n e t s  
of   the   p a i r   v e r y   n e a r   one  a n o t h e r .  

A c c o r d i n g   to  a  s econd   o b j e c t   of  the   i n v e n t i o n ,  
t h e s e  f e a t u r e s   a re   e s p e c i a l l y   u s e f u l l   in  t he   case   o f  

a  m a g n e t i c   key  o p e r a t e d   l o c k i n g   mechan i sm  t h a t   i n c l u d e d  

a  s l i d a b l e   c o r e   movable   from  a  l o c k e d   p o s i t i o n   to  a n  
u n l o c k i n g   p o s i t i o n   by  a  p r o p e r l y   coded  m a g n e t i c ' k e y   a n d  

f o r m e d  w i t h   a  p l u r a l i t y   of  r e c e s s e s   each  c o n t a i n i n g   a  m a -  
g n e t i z e d   p in   w i t h   each  of   s a i d   p i n s   b e i n g   s l i d a b l e   a l o n g  
s a i d   r e c e s s e s   b e t w e e n   l o c k i n g   and  u n l o c k i n g   p o s i t i o n .  

A c c o r d i n g   to  a  f u r t h e r   o b j e c t   of  the   i n v e n t i o n ,  

t h e   method  of  m a g n e t i z i n g   a  l o c k i n g   magnet   for  use   in  a  

m a g n e t i c   c a r d   key  o p e r a t e d   l o c k s e t ,   c o m p r i s i n g   the   s t e p  
of   p r o v i d i n g   a  l o c k i n g   magne t   h a v i n g   i t s   o p p o s i t e   e n d s  

m a g n e t i z e d   to  p r o v i d e   n o r t h   and  s o u t h   p o l e s   of  s u b s t a n -  

t i a l l y   e q u a l   s t r e n g t h ,   is  c h a r a c t e r i z e d   in  t h a t   s a i d  

method  m o r e o v e r   c o m p r i s e s   the   s t e p s   o f  :  

-  m a g n e t i c a l l y   c o n n e c t i n g   one  end  of  s a i d   l o c k i n g   m a g n e t  
to   a  s econd   magnet   at   t h e   p o l e   of  s a i d   s econd   m a g n e t  
t h a t   is  o p p o s i t e   to  the   p o l e   of  s a i d   one  e n d  ,  

-  a p p l y i n g   a  m a g n e t i c   f i e l d   to  the   o p p o s i t e   end  of  s a i d  

l o c k i n g   magnet   and  c o l l a p s i n g   s a i d   f i e l d   to  r e v e r s e  
t he   p o l a r i t y   of  s a i d   o p p o s i t e   e n d  ,  

w h e r e b y   the   s t r e n g t h   of  the   m a g n e t i c   po l e   a t   s a i d   one  e n d  

of  s a i d   l o c k i n g   magne t   becomes  r e l a t i v e l y   weak  c o m p a r e d  



to   t h e   p o l e   a t   s a i d   o p p o s i t e   e n d .  

O t h e r   f e a t u r e s   and  a d v a n t a g e s   of  t h e   i n v e n t i o n  

w i l l   be  a p p a r e n t   from  t h e   f o l l o w i n g   s p e c i f i c a t i o n s .  

In  t he   a c c o m p a n y i n g   d r a w i n g s ,   g i v e n   as  e x a m p l e s :  

F i g .   1  i s   a  f r a g m e n t a r y   c r o s s   s e c t i o n   of  a  m a g n e t i c  

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

F i g .   2A  is   a  g r e a t l y   e n l a r g e d   v iew  of  a  p o r t i o n   of  a  

s t r u c t u r e   s i m i l a r   to  F i g .   1  w i t h   t he   n o n m a g n e t i c   c o v e r  

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

to   s i m p l i f y   t he   d r a w i n g .  

F i g .   2B  is   s i m i l a r   to  2A  showing   a n o t h e r   c a r d   a n d  

m a g n e t   a c t i o n .  

F i g .   3 - i s   a  s i m i l a r   v iew  of   a  p o r t i o n   of  t he   s t r u c t u r e  
of   F i g .   2A  w i t h   t he   c a r d . k e y   i n s e r t e d   and  s h o w i n g   t h e  

r e s u l t   of  i n c o r p o r a t i n g   m a g n e t s   made  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 .   4  is   a  s c h e m a t i c   v iew  showing   one  method   of  m a g n e -  

t i z i n g   a  l o c k i n g   magne t   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n .  

F i g .   5  i s   a  v iew  of  t he   l o c k i n g   magne t   o b t a i n e d   by  t h e  
m e t h o d   a c c o r d i n g   to   t he   i n v e n t i o n .  

In  F i g .   1  a  p o r t i o n   of  a  m a g n e t i c   c a r d   key  o p e r a t e d  
l o c k s e t   is   shown  i n c l u d i n g   a  n o n m a g n e t i c   s l i d a b l e   b l o c k  

or  co r e   10  in  which   a r e   fo rmed   a  p l u r a l i t y   of  t r a n s v e r -  

s e l y   e x t e n d i n g   b o r e s   12  in  wh ich   a re   s l i d a b l y   r e c e i v e d  

e l o n g a t e d   c y l i n d r i c a l   m a g n e t s  1 4 .   A l o n g s i d e   co re   10  i s  

a  s t a t i o n a r y   n o n m a g n e t i c   l o c k i n g   p l a t e   16  fo rmed   w i t h   h o l e s  
18  i n t o   which   the   a d j a c e n t   ends  of  m a g n e t s   14  a r e   a d a p t e d  
to   be  r e c e i v e d   to  p r e v e n t   downward  movement  of  c o r e   10  
when  t h e   l o c k s e t   is  in  l o c k e d   c o n d i t i o n .  

P o s i t i o n e d   n e x t   to  l o c k i n g   p l a t e   16  is   a  f i x e d  

n o n m a g n e t i z a t e d   c o v e r   p l a t e   20  which   is   i n t e r p o s e d  
b e t w e e n   l o c k i n g   p l a t e   16  and  a  f i x e d   m a g n e t i z a b l e   s h i e l d  
p l a t e   22.  This   s h i e l d   p l a t e   a i d s   in  m a g n e t i c a l l y   a n c h o -  
r i n g   t he   magne t s   w i t h i n   h o l e s   18  when  t h e   l o c k s e t   i s  
l o c k e d .  



The  above   d e s c r i b e d   s t r u c t u r e   is   found  in   g r e a t e r  
d e t a i l   in   my  E u r o p e a n   p a t e n t   a p p l i c a t i o n  

8 0  4 0 1   1 7 1 . 6   to   wh ich   r e f e r e n c e   is   made  fo r   o t h e r   d e t a i l s  

n o t   r e f e r r e d   to   h e r e i n .  

In  F i g .   2A  t h e   above   n o t e d   s t r u c t u r e   is   shown  i n  

g r e a t e r   d e t a i l   w i t h   t he   d i s t a n c e   b e t w e e n   a d j a c e n t   b o r e s  

12  r e l a t i v e l y   c l o s e r   t h a n   shown  in  F i g .   1 .  

I f   i t   i s   a s sumed   t h a t   m a g n e t s   14  a r e   m a g n e t i z e d  
in   t h e   c o n v e n t i o n a l   manner   w i t h   t he   end  s u r f a c e s   o f  

e q u a l   and  o p p o s i t e   m a g n e t i z e d   s t r e n g t h s   i n d i c a t e d   b y  
N  a n d   S  t h e n   when  t he   m a g n e t s   a re   r e l a t i v e l y   c l o s e  

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

n o r t h   p o l e   of   each   magne t   and  t h e   s o u t h   p o l e   of  t h e  

a d j a c e n t   m a g n e t   as  i n d i c a t e d   by  t he   f u l l   l i n e   a r r o w s  
i n   F i g .   2 A .  T h e   u n d e s i r a b l e   r e s u l t   of  t h i s   is   t h a t   i f  

a  p r o p e r l y   coded   c a r d   key  24  i s   i n s e r t e d   in   the   l o c k s e t  

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

s p o t s   23  to   r e p e l   b o t h   t he   u p p e r   and  l o w e r   m a g n e t s  
o u t   o f   t h e   l o c k i n g   p l a t e   16  t h e n   e i t h e r   t h e   u p p e r   o r  
l o w e r   m a g n e t   may  r e m a i n   in   l o c k i n g   p o s i t i o n   due  to  t h e  

s t r o n g e r   a c t i o n   of  t he   a d j a c e n t   m a g n e t .   Th i s   i n t e r a c -  

t i o n   o f  c l o s e l y   a d j a c e n t   m a g n e t s   p r e v e n t s   t he   l o c k   f r o m  

b e i n g   o p e n e d   by  a  p r o p e r l y   coded  k e y .  
In  a  r e v e r s e   s i t u a t i o n ,   as  shown  in  F ig .   2B, 

w h e n  t h e  u p p e r   and  l o w e r   magne t s   o f   F i g .   2A  have   d i s s i -  

m i l a r   p o l e s   e n t e r i n g   t he   l o c k i n g   p l a t e   16  t h e   a d j a c e n t  
ends   of   t h e   m a g n e t s   a t t r a c t   each   o t h e r   t h u s   m a g n e t i c a l -  

l y   l o c k i n g   t h e m   t o g e t h e r   in   p a r a l l e l ,   and  i f   one  m a g n e t  
i s   r e p e l l e d   by  a  c a rd   s p o t   the   o t h e r   magne t   a l s o   moves  
t o   u n l o c k i n g   p o s i t i o n   w i t h o u t   a  r e p e l l i n g   s p o t   and  t h e  
l o c k   may  be  opened   by  an  i n c o r r e c t l y   coded  c a r d .  

A n o t h e r   r e s u l t   of  h a v i n g   c o n v e n t i o n a l l y   m a g n e t i -  

z e d  m a g n e t s   too   c l o s e   t o g e t h e r   is   t h a t ,   a f t e r   a  p l u r a l i t y   o f  
a d j a c e n t   m a g n e t s   have  been   r e p e l l e d   i n t o   co r e   10  by  a  

p r o p e r l y   m a g n e t i z e d   m a g n e t i c   c a rd   key  t h e y   may  no t   a l l  



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

16  a f t e r   the   key  has  been   removed  d e s p i t e   the   a t t r a c -  

t i o n   of  s h i e l d   p l a t e   2 2 .  

By  the   p r e s e n t   i n v e n t i o n   the   above  n o t e d   u n d e -  

s i r a b l e   r e s u l t s   a re   s u b s t a n t i a l l y   e l i m i n a t e d   by  g r e a t l y  

r e d u c i n g   the   i n t e n s i t y   of  m a g n e t i z a t i o n   of  t he   end  o f  

each  magnet   t h a t   i s   o p p o s i t e   the   end  t h a t   c o o p e r a t e s  
w i t h   l o c k i n g   p l a t e   16.  Thus  as  seen   in  F ig .   3  the   s u r -  
f a c e s   of  the   i n n e r   ends  of  the   magne t s   a re   l a b e l l e d  

"s"  to  i n d i c a t e   a  l e s s e r   i n t e n s i t y   of  m a g n e t i z a t i o n   t h a n  

t he   o p p o s i t e   end.   The  r e d u c e d   m u t u a l   a t t r a c t i o n   of  t h e  

p i n s   is   r e p r e s e n t e d   by  d o t t e d   l i n e   a r rows   in  F i g . 3 .  
The  i n c o r r e c t l y   coded  key  24  of  F ig .   3  r e p e l l s   t he   u p -  
pe r   magnet   14  bu t   the   lower   magne t   b e i n g   l i t t l e   a f f e c -  
t ed   by  the   u p p e r   one  r e m a i n s   in  l o c k e d   p o s i t i o n .  

Ore method  of  o b t a i n i n g   t h i s   r e s u l t   is  s c h e m a -  

t i c a l l y   i n d i c a t e d   in  F ig .   4.  The  f u l l   s t r e n g t h   magnet   14 
is   p r e f e r a b l y   of  a l n i c o   6  g r a d e   m a t e r i a l   and  is  f i r s t  

m a g n e t i c a l l y   c o n n e c t e d   to  a n o t h e r   magnet   30  o f ' s o m e w h a t  

s t r o n g e r   f i e l d   s t r e n g t h   t h a n   magnet   14,  and  p r e f e r a b l y  
c e r a m i c .   For  e x a m p l e ,   i f   the   s t r e n g t h   of  each  p o l e   o f  

magne t   14  is  a b o u t   500  gauss   t h e n   the   s t r e n g t h   of  e a c h  

p o l e   of  c e r a m i c   magnet   30  s h o u l d   p r e f e r a b l y   be  a b o u t  
600  g a u s s .  

A  s t r o n g   m a g n e t i z i n g   f i e l d   is   t h e n   a p p l i e d   t o  
the   uppe r   mouth  po le   of  magne t   14  by  a  c a p a c i t a n c e  
d i s c h a r g e   d e v i c e   which   i n c l u d e s   a  co re   32  and  w i n d i n g s  
34.  This   s o r t   of  d e v i c e   is  d i s c l o s e d   in  U.S.  P a t e n t  
N o .  4   128  851  and  is  w i r e d   so  as  to  p r o v i d e   a  c o l l a p s i n g  
f i e l d   to  r e v e r s e   the   p o l a r i t y   of  the   u p p e r   p o l e   of  m a g n e t  
14  from  s o u t h   to  n o r t h   as  seen   in.  F ig .   5 .  

However ,   i t   has  been   found  t h a t   such  a  m a g n e t i -  
z ing   f i e l d ,   a l t h o u g h   of  s u f f i c i e n t   s t r e n g t h   to  r e v e r s e  
the   o r i g i n a l   p o l a r i t y   of  the   u p p e r   s o u t h   p o l e ,   has  a  
s u b s t a n t i a l l y  r e d u c e d   e f f e c t   on  the  o p p o s i t e   po l e   w h i c h  



in  F ig .   5  is   l a b e l l e d   "s"  to  i n d i c a t e   i t s   r e l a t i v e  

w e a k n e s s .  

In  t he   example   g i v e r   above  the   p o l a r i t y   r e v e r s a l  

may  r e s u l t   in  c r e a t i o n   of  a  new  n o r t h   p o l e   of  a b o u t  
450  g a u s s   w h i l e   t he   o p p o s i t e   s o u t h   po l e   a t t a i n s   a  p o l e  

s t r e n g t h   of   200  gaus s   or  l e s s .  

The  r e a s o n   f o r   t he   above  n o t e d   r e s u l t   i s   b e l i e -  

ved  to  be  t h a t ,   a l t h o u g h   the   e l e c t r i c a l   c h a r g e s   w h i c h  

c r e a t e   t he   new  n o r t h   p o l e   a re   i n t e n s e l y   c o n c e n t r a t e d   o n  
t h e   s u r f a c e   of  the   u p p e r   end  of  magnet   14,  the   c h a r g e s  
of  o p p o s i t e   p o l a r i t y   which   t e n d   to  c r e a t e   a  s o u t h   p o l e  
a t   t he   o p p o s i t e   lower   end  a re   s c a t t e r e d   or  n u l l i f i e d  

w i t h i n   t h e   magne t   and  t h e r e f o r e   t e n d   n o t   to  c r e a t e   a  

s t r o n g   c o n c e n t r a t e d   f i e l d .   This   r e s u l t   a p p a r e n t l y   i s  

due  to   t h e   f a c t   t h a t   t h e   i n f l u e n c e   of  t he   c o l l a p s i n g  
f i e l d   a t   t he   u p p e r   end  of  t he   magnet   t e n d s   to  t r a v e l  

t h r o u g h   t h e   magne t   to  t he   lower   end  b u t   is   r e p e l l e d  
and  n e u t r a l i z e d   by  t h e   s t r o n g   m a g n e t i c   f i e l d   of  t h e  

p e r m a n e n t   magne t   3 0 .  

S t e e l   m a g n e t s   t h u s   p o l a r i z e d   w i l l   no  l o n g e r  
be  a t t r a c t e d   to   t he   magnet   30  bu t   w i l l   a d h e r e   to   t h e  

a d j a c e n t   end  of   m a g n e t i z i n g   co re   32  a l l o w i n g   the   m a g n e t s  
to   be  e a s i l y   p l a c e d   end  to  end  in  a  h o l d e r   s i m i l a r   t o  

a  c o c k t a i l   s t r a w .   S t o r e d   in  t h i s   manner   the   magne t s   o f  

p r o p e r l y   s e l e c t e d   m a t e r i a l  a n d   d i m e n s i o n s  w i l l   n o t  

change   t h e i r   m a g n e t i c   s t r e n g t h s   a p p r e c i a b l y   and  may  t h e n  

be  l o a d e d   i n t o   b l o c k s   such  as  shown  at   10  in  F ig .   1 - 3 .  

By  p r o v i d i n g   the   s t r o n g   e n d  o f   each   magne t   w i t h   a  s e l e c -  
t e d   c o l o r ,   t he   p o l a r i t y   and  the   s t r o n g   end  may  be  r e a -  

d i l y   i d e n t i f i e d .  

When  magne t s   of  a b o u t . 1 0 0   i nch   in  d i a m e t e r   a n d  
215  i n c h   long   a re   m a g n e t i z e d   as  above  d e s c r i b e d   t h e y  
can  be  p l a c e d   v e r y   c l o s e   t o g e t h e r   at   a p p r o x i m a t e l y  
7 / 3 2 "   c e n t e r s   and  work  v e r y   e f f e c t i v e l y   to  complex   m a s -  

t e r k e y   s y s t e m s   in  mechan i sms   of  t he   t y p e   d i s c l o s e d   i n  



my  U.S.  P a t e n t   N o .  4   133  1 9 4 .  

I t   w i l l   be  u n d e r s t o o d   t h a t   a l t h o u g h   in  t h e  

above  n o t e d   example   the   r e v e r s a l   of  p o l e s   was  from  s o u t h  

to  n o r t h   a  s i m i l a r  b u t   o p p o s i t e   p r o c e d u r e   a p p l i e s   when  

a  n o r t h   p o l e   is  to   be  r e v e r s e d   to  s o u t h .  



1.  A  l o c k i n g   mechan i sm  t h a t   i n c l u d e s   a  p a i r   o f  

m a g n e t s   (14)  in  s i d e   by  s i d e   s p a c e d   a p a r t   r e l a t i o n s h i p  
c h a r a c t e r i z e d   in   t h a t   one  p a i r   of  c o r r e s p o n d i n g   ends  ( s )  

of   s a i d   magne t s   a re   each  m a g n e t i z e d   to  p r o v i d e   a  m a g n e -  
t i c   f i e l d   of  r e l a t i v e l y   low  s t r e n g t h   w h i l e   the   o p p o s i t e  

p a i r   of  c o r r e s p o n d i n g   ends  (N)  a re   m a g n e t i z e d   to  p r o v i -  
de  m a g n e t i c   f i e l d s   of  r e l a t i v e l y   h i g h   s t r e n g t h .  

2.  A  m e c h a n i s m   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 -  

zed  in  t h a t   s a i d   magne t s   (14)  a re   a r r a n g e d   w i t h   t h e i r  

l o n g i t u d i n a l   a x i s   s u b s t a n t i a l l y   p a r a l l e l ,   means  (10,  1 2 )  

b e i n g   p r o v i d e d   fo r   s u p p o r t i n g   s a i d   magne t s   (14)  f o r  

l o n g i t u d i n a l   m o v e m e n t .  
3.  A  mechan i sm  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 -  

zed  in  t h a t   s a i d   mechan i sm  i n c l u d e s   a  s l i d a b l e   co re   ( 1 0 ) ,  
s a i d   m a g n e t s   (14)  b e i n g   s l i d a b l y   s u p p o r t e d   in  s a i d  

co re   ( 1 0 ) .  
4.  The  method  of  m a g n e t i z i n g   a  l o c k i n g   m a g n e t  

f o r   use   in  a  m a g n e t i c   c a r d   key  o p e r a t e d   l o c k s e t ,  

c o m p r i s i n g   the   s t e p   o f  :  

p r o v i n d i n g   a  l o c k i n g   magne t   ( 1 4 ) - h a v i n g   i t s  

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

p o l e s   of  s u b s t a n t i a l l y   e q u a l   s t r e n g t h ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   method  m o r e o v e r   c o m p r i s e s   t h e  

s t e p s   o f  :  

m a g n e t i c a l l y   c o n n e c t i n g   one  end  of  s a i d   l o c k i n g  

magne t s   (14)  to  a  s e c o n d   magne t   (30)  a t   t he   po l e   (S)  
of  s a i d   s e c o n d   magne t   (30)  t h a t   is   o p p o s i t e   to  the   p o l e  
(N)  of  s a i d   one  e n d ,  

a p p l y i n g   a  m a g n e t i c   f i e l d   to  t he   o p p o s i t e   e n d  

(S)  of  s a i d   l o c k i n g   magne t   (14)  and  c o l l a p s i n g   s a i d  
f i e l d   to  r e v e r s e   t he   p o l a r i t y   of  s a i d   o p p o s i t e   end,  w h e -  

r e b y  
the   s t r e n g t h   of  t he   m a g n e t i c   p o l e   (s)  a t   s a i d   o n e  

end  of  s a i d   l o c k i n g   magnet   (14)  become  r e l a t i v e l y   w e a k  



compared   to  the   s t r e n g t h   of  the   po le   (N)  at  s a i d   o p p o -  
s i t e   e n d .  

5.  The  method  of  c l a i m   4  c h a r a c t e r i z e d   in  t h a t  

the   m a g n e t i c   f i l d   s t r e n g t h   of  s a i d   s econd   magne t   ( 3 0 )  

is  s t r o n g e r   t han   the   f i e l d   s t r e n g t h   of  the   a d j a c e n t   p o l e  
(N)  of  s a i d   l o c k i n g   magnet   ( 1 4 ) .  

6.  A  m a g n e t i c   key  o p e r a t e d   l o c k i n g   m a c h a n i s m  

t h a t   i n c l u d e s   a  s l i d a b l e   co re   (10)  moveab l e   from  a  l o -  

cked  p o s i t i o n   to  an  u n l o c k i n g   p o s i t i o n   by  a  p r o p e r l y  
coded  m a g n e t i c   key  (21)  and  formed  wi th   a  p l u r a l i t y  

of  r e c e s s e s   (12)  each  c o n t a i n i n g   a  m a g n e t i z e d   p in   ( 1 4 )  

w i t h   each  of  s a i d   p i n s   (14)  b e i n g   s l i d a b l e   a l o n g   s a i d  

r e c e s s e s   (12)  b e t w e e n   l o c k i n g   and  u n l o c k i n g   p o s i t i o n s ,  
c h a r a c t e r i z e d   in  t h a t   one  p a i r   of  c o r r e s p o n d i n g  
ends  (s)  of  s a i d   m a g n e t s   are   each   m a g n e t i z e d   to  p r o v i d e  

a  m a g n e t i c   f i e l d   of  r e l a t i v e l y   low  s t r e n g t h   w h i l e   t h e  

o p p o s i t e   p a i r   of  c o r r e s p o n d i n g   ends  (N)  a re   m a g n e t i z e d  
to  p r o v i d e   m a g n e t i c   f i e l d s   of  r e l a t i v e l y   h igh   s t r e n g t h .  

7.  A  m a g n e t i c   key  o p e r a t e d   l o c k i n g   m e c h a n i s m  
a c c o r d i n g   to  c l a i m   6 , c h a r a c t e r i z e d   in  t h a t   the   c o r r e s -  
p o n d i n g   ends  (s)  of  s a i d   magne t s   (14)  i n w a r d l y   of  s a i d  

r e c e s s e s   (12)  a re   of  r e l a t i v e l y   low  s t r e n g t h .  
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