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(S)  Coin  rejector  device. 
A  coin  rejector  device  includes  two  or  more  proximity 

switches  having  detector  coils  (1,2)  in  the  form  of  generator 
or  oscillator  coils,  respectively.  Each  of  the  detector  coils 
(1,2)  has  an  output  when  the  impedance  on  the  approach  of 
the  coin  to  the  detector  coil  (1)  is  lower  than  a  threshold 
value.  The  threshold  values  of  the  proximity  switches  are 
preset  higher  than  the  impedance  on  the  approach  of  the 
legal  coin  to  the  detector  coils  (1,  2),  respectively  to  improve 
the  coin  selecting  precision  and  also  prevent  the  unfair  use  of 
illegal  coin  with  a  drilled  hole. 



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  c o i n   r e j e c t o r   d e v i c e  

of  a  t y p e   u t i l i z i n g   p r o x i m i t y   s w i t c h e s .  

Such  a  c o i n   r e j e c t o r   d e v i c e   u t i l i z i n g   p r o x i m i t y   s w i t c h e s  

i s   d i s c l o s e d   in  a  J a p a n e s e   P a t e n t   A p p l i c a t i o n   P u b i i c a t i o n   N o .  

1 6 , 5 2 7 / 1 9 7 1 .   The  c o i n   r e j e c t o r   d e v i c e   d i s c l o s e d   in  t h e  

a b o v e   P u b l i c a t i o n   i n c l u d e s   two  p r o x i m i t y   s w i t c h e s   h a v i n g  

d e t e c t o r  c o i l s  i n   t he   f o rm  of  g e n e r a t o r   o r  o s c i l l a t o r   c o i l s ,  

r e s p e c t i v e l y ,   e a c h   of  w h i c h   c e a s e s   i t s   o s c i l l a t i o n   when  t h e  

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

upon   t h e   a p p r o a c h   of  a  c o i n   to   t h e   d e t e c t o r   c o i l   and  i n  

w h i c h   t h e   o s c i l l a t o r   of   one  of  t h e   p r o x i m i t y   s w i t c h e s   i s  

p r e s e t   to   s u c h   an  o s c i l l a t i o n   f r e q u e n c y   t h a t   t h e   l o a d   i m p e -  

d a n c e   upon   t h e   a p p r o a c h   of  t h e   l e g a l   or  a c c e p t a b l e   c o i n   t o  

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

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

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

s w i t c h   is   p r e s e t   to  s u c h   an  o s c i l l a t i o n   f r e q u e n c y   t h a t  

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

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



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

l e a s t   one  i l l e g a l   c o i n .  

H o w e v e r ,   s u c h   a  known  c o i n   r e j e c t o r   d e v i c e   has   a  d i s -  

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

i l l e g a l   c o i n   m o d i f i e d   by  d r i l l i n g   a  s m a l l   h o l e   or   h o l e s  

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

t h a t   by  t h e   l e g a l   c o i n .   For   e x a m p l e ,   i f   an  i l l e g a l   b r a s s  

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

same  i m p e d a n c e   as  t h a t   of  t h e   l e g a l   o n e - h u n d r e d   yen  n i c k e l  

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

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

i l l e g a l   c o i n s .  

In  v i ew   of  t h e   f o r e g o i n g ,   t h e   o b j e c t   of  t h e   i n v e n t i o n  

i s   to   p r o v i d e   a  c o i n   r e j e c t o r   d e v i c e   e m p l o y i n g   two  or  m o r e  

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

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

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

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

d e t e c t o r   c o i l   and  in   w h i c h   t h e   t h r e s h o l d   v a l u e   i s   p r e s e t   t o  

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

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

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

of  i l l e g a l   c o i n   h a v i n g   a  h o l e .  

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

w i l l   become  a p p a r e n t   as  t h e   f o l l o w i n g   d e s c r i p t i o n   of  a n  

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



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

a r r a n g e m e n t   of  d e t e c t o r   c o i l s   of  t he   c o i n   r e j e c t o r   d e v i c e  

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

F i g .   2  i s   a  g r a p h   s h o w i n g   i m p e d a n c e   p e r f o r m a n c e   c u r v e s  

of  c o i n s   made  of  v a r i o u s   m a t e r i a l ;   a n d  

F i g .   3  i s   a  b l o c k   s c h e m a t i c   d i a g r a m   of  t h e   c o i n   r e j e c t o r  

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

R e f e r r i n g   to   F i g .   1  t h e r e   i s   shown  a  c o i n   d e t e c t i n g  

p o r t i o n   of  t h e   c o i n   r e j e c t o r   d e v i c e   u t i l i z i n g   two  p r o x i m i t y  

s w i t c h e s .   I t   w i l l   be  s e e n   t h a t   d e t e c t o r   c o i l s   1  and  2  in  t h e  

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

f i x e d l y   a r r a n g e d   a l o n g   a  c o i n   s e l e c t i n g   p a s s a g e   3  so  t h a t  

when  a  c o i n   4  i n s e r t e d   i n t o   t he   c o i n   r e j e c t o r   d e v i c e   p a s s e s  

t h r o u g h   t h e   p a s s a g e   3  in  t h e   d i r e c t i o n   as  shown  by  an  a r r o w ,  

t h e   i m p e d a n c e   of  e a c h   of  t h e   d e t e c t o r   c o i l s   1  and  2  i s   v a r i e d .  

R e f e r r i n g   to   F i g .  2   t h e r e  a r e   shown  i m p e d a n c e   p e r f o r m a n c e  

c u r v e s   by  i l l e g a l   c o i n s   h a v i n g   t h e   same  d i a m e t e r   and  t h i c k -  

n e s s   as  t h a t   of  t h e   l e g a l   n i c k e l   c o i n   and  made  of  s t a i n l e s s  

s t e e l   ( S u ) ,   i r o n   ( F e ) ,   n i c k e l   s i l v e r   ( N s ) ,   l e a d   ( P b ) ,   a n d  

b r a s s   ( B s ) ,   w h i l e   t h e   i m p e d a n c e   (Z)  on  t h e   a p p r o a c h   of  t h e  

l e g a l   n i c k e l   c o i n   t o  t h e   d e t e c t o r   i s   1.  The  o s c i l l a t i o n  

f r e q u e n c y   ( f )   of  t h e   d e t e c t o r   c o i l   w i t h o u t   t h e   a p p r o a c h   o f  

t h e   c o i n   i s   i n d i c a t e d   on  t h e   a b s c i s s a   a x i s   and  t h e   i m p e d a n c e  

( Z )  u p o n   t h e   a p p r o a c h   of  t h e   c o i n   to   t h e   d e t e c t o r   p r e s e t   a t  

t h e   o s c i l l a t i o n   f r e q u e n c y   ( f )   i s   i n d i c a t e d   on  t h e   o r d i n a t e  

a x i s .  



R e f e r r i n g   to   F i g .   2,  i t   w i l l   be  s e e n   t h a t   when  o n e  

p r o x i m i t y   s w i t c h   may  be  p r e s e t   t o   d e t e c t   t h a t   t h e   i m p e d a n c e  

(Z  =  1)  by  t h e   l e g a l   n i c k e l   c o i n   (Cn)  i s   l o w e r   t h a n   t h e  

t h r e s h o l d   v a l u e   ( Z 0 ) ,   t h e   l e g a l   n i c k e l   c o i n   i s   d e t e c t e d   o u t  

of  t h e   i l l e g a l   c o i n s .   H o w e v e r ,   in   t h i s   c a s e ,   t h e   t h r e s h o l d  

v a l u e   (ZO)  a t   t h e   o s c i l l a t i o n   f r e q u e n c y   ( f o )   i s   l o c a t e d   in  a  

n a r r o w   r a n g e   b e t w e e n   t h e   u p p e r   l i m i t   (ZA)  and  t h e   l o w e r   l i m i t  

(Z  =  1)  so  t h a t   when  t h e   o s c i l l a t i o n   f r e q u e n c y   ( f )   i s   p r e s e t  

to   ( f o ) ,   i t   i s   n e c e s s a r y   to   p r o v i d e   t h a t   t h e   c o i n s   p a s s   t h r o u g h  

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

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

so  as  to   s a t i s f y   t h e   a b o v e   n e c e s s a r y   c o n d i t i o n .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   use   i s   made  of  t w o  

p r o x i m i t y   s w i t c h e s   S1  and  S2  and   t h e   o s c i l l a t i o n   f r e q u e n c y   o f  

t h e   d e t e c t o r   c o i l s   1  and  2  of  t h e   p r o x i m i t y   s w i t c h e s   S1  a n d  

S2  in   t h e   f o rm  of  o s c i l l a t o r   c o i l s   a r e   p r e s e t   to   f1  and  f 2 ,  

r e s p e c t i v e l y .   T h u s ,   when  t h e   i m p e d a n c e   by  t h e   a p p r o a c h   o f  

t h e   c o i n   to   t h e   d e t e c t o r   c o i l   1  i s   l o w e r   t h a n   t h e   t h r e s h o l d  

v a l u e  Z 1 ,   t h e   p r o x i m i t y   s w i t c h   Sl  h a s   an  o u t p u t   w h i c h   i s  

t r a n s m i t t e d   to   an  AND  c i r c u i t   t h r o u g h   a  d e l a y   c i r c u i t   D 1 .  

At  t h i s   t i m e ,   t h e   l e g a l   n i c k e l   c o i n   and  t h e   i l l e g a l   c o i n s  

made  of  b r a s s ,   n i c k e l   s i l v e r   and  l e a d   a r e   d e t e c t e d .   When  

t h e  i m p e d a n c e   by  t h e   a p p r o a c h   of  t h e   c o i n   t o  . t h e   s e c o n d  

d e t e c t o r   c o i l   2  i s   l o w e r   t h a n   t h e   t h r e s h o l d   v a l u e   Z2,  t h e  

p r o x i m i t y   s w i t c h   S2  has   t h e n   an  o u t p u t   w h i c h   i s   a l s o   t r a n s -  

m i t t e d   to   t h e   AND  c i r c u i t   t h r o u g h   a  d e l a y   c i r c u i t   D 2 .  



At  t h i s   t i m e ,   t h e   l e g a l   n i c k e l   c o i n   and  t h e   i l l e g a l   c o i n s  

made  of  i r o n   and  s t a i n l e s s   s t e e l   a r e   d e t e c t e d .   A c c o r d i n g l y ,  

t h e   AND  c i r c u i t   has   an  o u t p u t   o n l y   when  t h e   i n s e r t e d   c o i n  

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

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

t i o n   i n c l u d i n g   two  or  more   p r o x i m i t y   s w i t c h e s   e a c h   of  w h i c h  

has   an  o u t p u t   when  t h e   i m p e d a n c e   on  t h e   a p p r o a c h   of  t h e   c o i n  

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

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

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

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

by  t h e   l e g a l   c o i n   and  t h e   t h r e s h o l d   v a l u e   as  shown  in  F i g .  

2  and  t h u s   to   p r e v e n t   t h e   c o i n   s e l e c t i n g   p r e c i s i o n   f r o m  

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

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

d e t e c t o r   c o i l   and  h e n c e   t h e   p o s i t i o n   of  t he   c o i n   r e l a t i v e   t o  

t h e   d e t e c t o r   c o i l   and  f u r t h e r   p r e v e n t   t h e   u n f a i r   u se   of  i l -  

l e g a l   c o i n   w i t h   a  h o l e .  



1.  A  c o i n   r e j e c t o r   d e v i c e   i n c l u d i n g   two  or  m o r e  

p r o x i m i t y   s w i t c h e s   h a v i n g   d e t e c t o r   c o i l s   (1 ,   2)  in   t h e  

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

of   w h i c h   h a s   an  o u t p u t   when  t h e   i m p e d a n c e   on  t h e   a p p r o a c h  

of   t h e   c o i n   to  t h e   d e t e c t o r   c o i l   (1)   i s   l o w e r   t h a n   a  

t h r e s h o l d   v a l u e   and   t h e   t h r e s h o l d   v a l u e s   of   t h e   p r o x i m i t y  

s w i t c h e s   b e i n g   p r e s e t   h i g h e r   t h a n   t h e   i m p e d a n c e   on  t h e  

a p p r o a c h   of  t h e   l e g a l   c o i n   to  t h e   d e t e c t o r   c o i l s   (1 ,   2 ) ,  

r e s p e c t i v e l y .  

2.  A  d e v i c e   as  c l a i m e d   in   c l a i m   1,  u s e   i s   made  o f  

two  p r o x i m i t y   s w i t c h e s .  

3.  A  d e v i c e   as  c l a i m e d   in   c l a i m   1,  s a i d   l e g a l   c o i n  

i s   n i c k e l   c o i n .  
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