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©  Electronic  locking  device. 

©  An  electronic  locking  device  having  a  memory  circuit 
(14)  for  memorizing  intrinsic  codes  and  a  digital  watch  (6)  to 
indicate  variable  codes  as  time  goes.  The  input-code  for 
unlocking  an  object  is  given  by  calculation  of  the  intrinsic 
figure  and  the  variable  figure,  in  the  control  unit  (13)  the 
variable  figure  is  deduct  from  the  input-code,  and  the 
remainder  is  identified  if  it  is  in  agreement  with  the  intrinsic 
figure.  Unlocking  is  made  only  when  the  remainder  agrees 
with  the  intrinsic  figure. 
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A n   electronic  locking  device  having  a  memory  circuit 
(14)  for  memorizing  intrinsic  codes  and  a  digital  watch  (6)  to 
indicate  variable  codes  as  time  goes.  The  input-code  for 
unlocking  an  object  is  given  by  calculation  of  the  intrinsic 
figure  and  the  variable  figure.  In  the  control  unit  (13)  the 
variable  figure  is  deduct  from  the  input-code,  and  the 
remainder  is  identified  if  it  is  in  agreement  with  the  intrinsic 
figure.  Unlocking  is  made  only  when  the  remainder  agrees 
with  the  intrinsic  figure. 



DETAILED  DESCRIPTION  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   to   k e e p  

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

l o c k i n g   d e v i c e   w h i c h   t u r n s   an  o b j e c t   i n t o   l o c k e d   o r  

u n l o c k e d   c o n d i t i o n   by  key  i n p u t   of  c o d e d   s y m b o l s   f r o m  

o u t s i d e .  

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

d o o r s ,   f o r   e x a m p l e ,   e l e c t r o n i c   l o c k s   a r e   g e n e r a l l y  

f r e e   f r o m   such   t r o u b l e s   as  c a r r y i n g   t h e   key  a t   a l l  

t i m e s   or  t h e   p o s s i b l e   t h e f t   by  d u p l i c a t e d   p a s s   k e y ,  

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

of  d i a l   k e y s   f o r   s a f e ,   and  t h e r e f o r e ,   a r e   u s e d   n o t  

on ly   f o r   b u i l d i n g   d o o r s   b u t   a l s o   f o r   d o o r s   of  s a f e  

and  a u t o m o b i l e s   or  s u i t   c a s e s   and  o t h e r s .  

Wi th   c o n v e n t i o n a l   t y p e s   of  e l e c t r o n i c   l o c k ,  

h o w e v e r ,   t h e   i n p u t   key  a l w a y s   u s e d   i s   f i x e d ,   a n d  

t h e r e f o r e ,   s e v e r a l   s p e c i f i c   key  b u t t o n s   of  t h e  f i x e d  

code   a r e   h a n d - s t a i n e d .   The  t r o u b l e   i s   t h a t   u n l o c k i n g  

b e c o m e s   p o s s i b l e   by  a  t h i r d   p e r s o n   i f   he  t r i e s   t o  

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

o r d e r   in   v a r i o u s   w a y s .   To  p r e v e n t   t h i s ,   t h e   p u s h  

b u t t o n s   h a v e   to  be  k e p t   a l w a y s   c l e a n   so  as  t h e   s p e c i f i c  

key  may  n o t   be  i d e n t i f i e d   b u t   o r d i n a r i l y   s u c h   is   r a t h e r  



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

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

e l e c t r o n i c   l o c k s   a t   p r e s e n t .  

In   v i e w   of  t h e   f o r e g o i n g ,   i t   i s   a  g e n e r a l   o b j e c t  

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

of  e l e c t r o n i c   l o c k i n g   d e v i c e s .  

R e f e r r i n g   now  to  t h e   d r a w i n g s ,   an  e m b o d i m e n t   o f  

t h i s   i n v e n t i o n   i s   d e s c r i b e d   as  f o l l o w s .  

R e f e r r i n g   to   F i g .   1,  w h i c h   i s   a  p e r s p e c t i v e   v i e w  

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

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

b u t t o n s   3  shown  a t   t h e   r i g h t   s i d e   of   t h e   h a n g e r   2  a r e  

a r r a n g e d   on  t h e   u p p e r   s i d e   p l a t e   1H  of  t h e   s u i t   c a s e   1 ,  

w h i c h   a r e   c o m p o s e d   of  t e n   k e y s   (   -   )   f o r  c o d e   i n p u t ,  

one  s w i t c h   key  (S)  and  one  u n l o c k i n g   key  (U).   The  c o n t r o l  

u n i t   of  t h e   m i c r o - c o m p u t e r   10  f o r   m e m o r i z i n g ,   c o m p a r i s o n  

and  c o m p u t a t i o n   of  key  i n p u t   i s   p r o v i d e d   in   t h e   c a s e   1 

n e a r   t h e   t e n - k e y   3.  The  m a n u a l   k n o b s   4A,4B  f o r   o p e n -  

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

ends  on  t h e   u p p e r   s i d e   p l a t e   1H,  and  u n d e r   l o c h e d   c o n d i -  

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

to  t h e   l e v e l   of  t h e   u p p e r   s i d e   p l a t e   1H,  as  shown  b y  

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

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

i n s i d e   of  t h e   c a s e   1.  When  t h e   s u i t   c a s e   1  i s   t u r n e d   t o  

u n l o c k i n g   c o n d i t i o n ,   t h e   m a n u a l   k n o b s   4A,  48  a r e   p u s h e d  



up  by  s e v e r a l   mm  as  shown  by  t h e   d o t t e d   l i n e s ,   and  t h e n  

by  s l i d i n g   t h e   k n o b s   i n   a r r o w   d i r e c t i o n s   ( a ) ,   ( b )  

r e s p e c t i v e l y   a t   t h e   same  t i m e ,   t h e   l i d   5  of  t h e   s u i t  

c a s e   can   be  o p e n e d .  

The  i n d i c a t o r   6  to   show  t h e   v a r i a b l e   c o m p o n e n t   of  t h e  

code  s y m b o l s ,   i . e .   t h e   f i g u r e s   t h a t   c h a n g e   as  t i m e   g o e s ,  

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

u n i t   l i k e   "PM  1 2 : 0 4 "   f o r   i n s t a n c e   by  c r y s t a l l i n e   l i q u i d  

l e t t e r s ,   and  can  be  a d j u s t e d   by  t he   d i g i t a l   w a t c h   a d j u s t e r s  

7 .  

F i g .   2  i s   a  b l o c k   d i a g r a m   to  show  t h e   c i r c u i t  

c o n f i g u r a t i o n   of  t h e   e l e c t r o n i c   l o c k i n g   d e v i c e   a c c o r d i n g  

to   t h i s   i n v e n t i o n .   The  p o w e r   s w i t c h   (S)  among  t h e   k e y  

b u t t o n s   3  i s   f o r   ON/OFF  o p e r a t i o n   of  t h e   power   s o u r c e   9 

f o r   t h e   e l e c t r o n i c   l o c k i n g   d e v i c e   (DC  6V  i n c o r p o r a t e d  

b a t t e r y ,   f o r   e x a m p l e ) .   The  c o n t r o l   u n i t   10  of  t he   m i c r o -  

c o m p u t e r   has   t he   c o n t r o l   c i r c u i t   13,  t h e   memory  14,  t h e  

r e l a t i o n a l   o p e r a t i o n   c i r c u i t   15  and  t h e   c l o c k   p u l s e  

g e n e r a t i n g   c i r c u i t   16.  The  memory  14  n o t   o n l y   m e m o r i z e s  

t h e   p r e s e t   coded   s y m b o l s ,   b u t   a l s o   m e m o r i z e s   t h e   c h a n g i n g  

i n d i c a t i o n   of  t he   d i g i t a l   w a t c h   6  e v e r y   moment  and  r e n e w s  

t h e   memory .   The  i n p u t   f i g u r e   f o r   u n l o c k i n g   i s   c o m p o s e d  

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

w a t c h   6  and  t he   f i g u r e   p r e s e t   in   t he   memory  1 4 .  

The  i n d i c a t e d   f i g u r e   t h a t   c h a n g e s   as  t i m e   goes   i s   t h e  

v a r i a b l e   c o m p o n e n t   (X t )   of  t h e   i n p u t   c o d e d   s y m b o l s .  

The  p r e s e t   f i g u r e   m e m o r i z e d   i n   t h e   memory  1 4  i s   t h e  



f i x e d   i n t r i n s i c   c o m p o n e n t   (Xf)   of  t h e   i n p u t   c o d e d  

s y m b o l s .   I f   t h e   f i x e d   i n t r i n s i c   c o m p o n e n t   i s   " 1 2 3 4 " ,  

f o r   e x a m p l e ,   t h e   t i m e   i n d i c a t i o n   ( X t = 1 2 0 4 )   i s   a d d e d   t o  

t h i s   ( X f = 1 2 3 4 ) ,   i . e .   Xf  +  Xt  =  2438  as  t h e   k e y - i n p u t  

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

"1204"   f r o m   a d v a n c i n g   to   " 1 2 0 5 "   d u r i n g   t h e   k e y - i n p u t  

in   t h i s   c a s e ,   t h e   memory  14  h o l d s   t h e   i n d i c a t e d   f i g u r e  

f rom  t h e   i n i t i a l   i n p u t   "2"  of  t he   a b o v e   " 2 4 3 8 "   to   t h e  

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

c i r c u i t   15.  By  t h e   k e y - i n p u t   of  t h i s   c o d e d   s y m b o l s  

( X f + X t ) ,   t h e   c o n t r o l   u n i t   1 0  d e d u c t s  t h e   s a i d   ( X t = 1 2 0 4 )  

to  j u d g e   i f   t h e   r e m a i n d e r   (ΔX=  1234)  i s   i n   a g r e e m e n t  

w i t h   t h e   m e m o r i z e d   i n t r i n s i c   c o m p o n e n t   ( X f = 1 2 3 4 ) .  

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

c a s e ,   t h e   s w i t c h   key  (S)  i s   t u r n e d   to  ON  and  t h e   c a s e  

l i d   5  i s   c l o s e d ,   t h e n   t h e   e l e c t r o n i c   l o c k i n g   d e v i c e  

f u n c t i o n s   to   l o c k   t h e   c a s e   and  the   k n o b s   4A,  4B  a r e  

d e p r e s s e d   as  i l l u s t r a t e d .   To  open  t h e   s u i t   c a s e ,  

t h e   s w i t c h   key  (S)  i s   t u r n e d   to  ON,  and  an  o p e r a t o r  

a d d e s   up  t h e   t i m e   i n d i c a t i o n   ( X t = 1 2 0 4 )   on  t h e   d i g i t a l  

w a t c h   6  and  t h e   p r e s e t   f i g u r e   m e m o r i z e d   i n   t h e   c o n t r o l  

u n i t   ( X f = 1 2 3 4 )   by  m e n t a l   c a l c u l a t i o n ,   t h e n   g i v e s   t h e  

t o t a l   " 2 4 3 8 "   as  t h e   i n p u t   code   by  t h e   t e n - k e y   (   -   )  

When  t h e   f i x e d   f i g u r e   m e m o r i z e d   i n   t h e   c o n t r o l  

u n i t   10  w h i c h   i s   u t i l i z e d   as  t he   b a s e   of  t h e   i n p u t  

code  a t   t h i s   k e y - i n p u t   i s   c o r r e c t ,   ΔX  b e c o m e s   e q u a l   t o  



Xf,  and  t h e   c o i n c i d e n c e   s i g n a l   (Ss )   i s   s e n t   f rom  t h e  

c o n t r o l   u n i t   10  to   t h e   s m a l l   s i z e d   l o u d s p e a k e r   11  i n  

t h e   s u i t   c a s e   to   i s s u e   c o n t i n u o u s   s o u n d .   A f t e r   c h e c k i n g  

t h i s   s o u n d ,   t h e   o p e r a t o r   p u s h e s   t h e   u n l o c k i n g   key  ( U ) ,  

t h e n   t h e   u n l o c k i n g   s i g n a l   (Su)  i s   g i v e n   as  t h e   o u t p u t  

f rom  t h e   c o n t r o l   u n i t   10  to   t h e   m o t o r   d r i v i n g   c o n t r o l  

c i r c u i t   12.   Now  t h e   m o t o r   d r i v i n g   c o n t r o l   c i r c u i t   12 

a p p l i e s   t h e   v o l t a g e   of  t h e   power   s o u r c e   9  to   t h e   s o l e n o i d s  

8A,  8B  f o r   o p e r a t i o n ,   t h u s   t h e   knobs   4A,  4B  a r e   r e l e a s e d .  

The  m a n u a l   k n o b s   4A,  4B  a r e   p u s h e d   up  by  s e v e r a l   mm 

a b o v e   t h e   u p p e r   s i d e   p l a t e   1H  as  d e s c r i b e d   a b o v e ,   a n d  

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

s i d e ,   t h e n   t h e   s u i t   c a s e   o p e n s .  

D e s c r i b e d   a b o v e   a r e   on  an  e m b o d i m e n t   of  t h i s  

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

a p p l i c a t i o n   i s   n o t   l i m i t e d   to  s u i t   c a s e s ,   as  a  m a t t e r  

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

to  i n d i c a t e   t h e   v a r y i n g   f i g u r e   t h a t   c h a n g e s   as  t i m e  

goes   and  c o m p o s e s   t h e   c o d e d   s y m b o l s   f o r   k e y - i n p u t ,  

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

c o n t r o l   u n i t   10  may  a l s o   be  u s e d .  

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

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

c o n f i d e n c e   of  t he   c o d e d   s y m b o l s   s t r i c t l y   a l m o s t  

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

e l e c t r o n i c   l o c k i n g   d e v i c e   in   l o w e r d   c o n f i d e n t i a l  



p e r f o r m a n c e   due  to   h a n d - s t a i n   of  s o m e  s p e c i f i c   k e y  

b u t t o n s   u s e d   f o r   t h e   code   s y m b o l   i s   now  s o l v e d   b y  

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

and  t h e  f i x e d   f i g u r e   m a k i n g   t h e   f r e q u e n c y   of  u s e  

a p p r o x i m a t e l y   e q u a l   to  a l l   t h e   key   b u t t o n s   and  a v o i d i n g  

h a n d - s t a i n   of  any  s p e c i f i c   b u t t o n s   c o m p l e t e l y ,   a n d  

b e c a u s e   i t   can   e l i m i n a t e   s u c h   t r o u b l e   as  i m p o s s i b l e  

u n l o c k i n g   due  to   f o r g o t t e n   c o d e d   s y m b o l s   as  t h e   f i x e d  

i n t r i n s i c   f i g u r e   to  be  m e m o r i z e d   can  now  be  a  s i m p l e  

one  e a s y   to   m e m o r i z e .  

BRIEF  DESCRIPTION  OF  DRAWINGS 

F i g .   1  i s   a  p e r s p e c t i v e   v iew  of  a  s u i t   c a s e   p r o v i d e d  

w i t h   an  e l e c t r o n i c   l o c k i n g   d e v i c e   as  an  e m b o d i m e n t   o f  

t h i s   i n v e n t i o n ,   a n d  

F i g .   2  i s   a  b l o c k   d i a g r a m   s h o w i n g   t h e   c o n f i g u r a t i o n  

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

i n v e n t i o n .  



1.  An  e l e c t r o n i c   l o c k i n g   d e v i c e   i n c l u d i n g   a  

c o m p u t e r   c o n t r o l   u n i t   f o r   l o c k i n g   or  u n l o c k i n g  

by  memory  of  c o d e d   s y m b o l s   s u p p l i e d   f r o m   o u t s i d e  

and  by  r e l a t i o n a l   o p e r a t i o n   of  t h e   code   i n f o r m a t i o n ,  

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

m e m o r i z i n g   i n t r i n s i c   c o d e d   s y m b o l s   and  means   f o r  

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

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

s a i d   v a r i a b l e   c o d e s   b e i n g   o p e r a t e d   to   e n a b l e   l o c k i n g  

or  u n l o c k i n g .  

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

w h e r e i n   a  d i g i t a l   w a t c h   to  i n d i c a t e   t h e   v a r i a b l e  

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

a d d i t i o n   to  t h e   l o c k i n g   d e v i c e .  

3.  An  e l e c t r o n i c   l o c k i n g   d e v i c e   a c c o r d i n g   to  C la im   1 ,  

w h e r e i n   a  d i g i t a l   c o u n t e r   to  i n d i c a t e   t h e   v a r i a b l e  

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

a d d i t i o n   to  t h e   l o c k i n g   d e v i c e .  
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