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©  Electronic  coin  validators. 

The  validator  has  a  transmit  coil  TC  for  creating  a 
magnetic  field  and  a  receive  RC  coil  for  detecting  changes  in 
the  field  due  to  the  presence  of  a  coin  adjacent  to  the  coils. 
The  validator  performs  a  test  on  each  coin  to  provide  a  first 
parameter  which  is  a  measure  of  coin  face  area,  and  a 
second  parameter  which  is  a  measure  of  coin  resistance. 

The  parameters  are  utilised  to  establish  the  validity  of 
the  coin. 





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  e l e c t r o n i c   c o i n  

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

a p p l i e d   a x i a l l y   to   a  c o i n   an  eddy   c u r r e n t   i s   i n d u c e d  

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

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

has   an  i n d u c t a n c e   Lc  and  an  e q u i v a l e n t   s e r i e s   r e s i s t a n c e  

Rc,  r e l a t e d   to   t he   r e s i s t i v i t y   of  t he   c o i n   and  i t s  

r e s i s t a n c e .   The  eddy   c u r r e n t   i n d u c e d   in   t h e   c o i n   i s  

a l s o   r e l a t e d   to  t he   c u r r e n t   s t e p   I  in  t he   t r a n s m i t   c o i l  

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

m u t u a l   c o u p l i n g   Me  b e t w e e n   t h e   c o i l   and  c o i n .  

The  c u r r e n t   can  be  u s e d   to   g ive   an  e l e c t r o n i c   s i g -  

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

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

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

c h a n g e s   in   t h e   m a g n e t i c   f i e l d   due  to   t he   p r e s e n c e   of  a  

c o i n   a d j a c e n t   to   t he   c o i l s ,   and  means  w h e r e b y   tne   v a l i d a t o r  

o p e r a t e s   to   p e r f o r m   a  t e s t   on  t he   c o i n ,   to   g i v e   a  f i r s t  

p a r a m e t e r   w h i c h   i s   a  m e a s u r e   of  t he   c o i n   f a c e   a r e a ,   a n d  

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

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

t he   v a l i d i t y   of  t ne   c o i n .  

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

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

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

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



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

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

u n a f f e c t e d   by  the   c o i n   to  be  v a l i d a t e d .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e  

to   t h e   a c c o m p a n y i n g   d r a w i n g s   w h e r e i n ;  

F i g u r e   1  shows  t he   c i r c u i t   d i a g r a m   o f  a n   e l e c t r o n i c  

c o i n   v a l i d a t o r   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 ,  

F i g u r e   2  shows  a  s e t   of  w a v e f o r m s   w h i c h   a r e   p r o d u c e d  

at   v a r i o u s   p o i n t s   in   t he   c i r c u i t r y   of  F i g u r e   1 ,  

F i g u r e   3  shows  the   o u t p u t   w a v e f o r m s   of  t h e   c i r c u i t r y  

of  F i g u r e   1  f o r   e a c h   c o i n   d e n o m i n a t i o n ,  

F i g u r e   4  shows  a  c o i n   v a l i d a t o r   of  a n o t h e r   e m b o d i -  

ment   of  t h e   p r e s e n t   i n v e n t i o n ,  

F i g u r e   5  s h o w s  a   g r a p h   of  t h e   n o r m a l i s e d   c o i l  

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

e m b o d i m e n t   shown  in  F i g u r e   4 .  

R e f e r r i n g   to  F i g u r e s   1 , 2   and  3,  an  e m b o d i m e n t   o f  

t h e   i n v e n t i o n ,   an  i m p u l s e   t e s t   t y p e   v a l i d a t o r ,   w i l l   n o w  

be  d e s c r i b e d .  

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

t h a n   t h e   l a r g e s t   c o i n   to  be  t e s t e d   and  two  p a r a m e t e r s  

a r e   m e a s u r e d ,   c o i n   f a c e   a r e a   and  c o i n   r e s i s t a n c e .   T h e  

r e c e i v e   c o i l   c u r r e n t   w a v e f o r m   i s   shown  in   F i g u r e   2.  I f  

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

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

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

to  t h e   c o i n   r e s i s t a n c e .  

The  c i r c u i t   of  F i g u r e   1,  p r o d u c e s  t h e   w a v e f o r m s   o f  



F i g u r e   2.  I t   c o n s i s t s   of  a  c u r r e n t   s w i t c h   CS  w h i c h  

h a s   a  d e f i n e d   t u r n   on  t i m e ,   and  d r i v e s   t h e   t r a n s m i t  

c o i l   TC.  The  r e c e i v e   c o i l   RC  d r i v e s   an  a m p l i f i e r   w h i c h  

i s   c o n n e c t e d   to   an  i n t e g r a t o r   I  and  a  p e a k   d e t e c t o r  

PD.  A  c o m p a r a t o r   s e t   at   90%  of  t he   i n t e g r a t o r   m a x i m u m  

o u t p u t   v o l t a g e   g i v e s   a  s i g n a l   t h a t   a l l o w s  t . c o i n   t o  

be  m e a s u r e d ,   w h e r e   t  c o i n   i s   t he   t i m e   t a k e n   f o r   t h e  

i n t e g r a t o r   o u t p u t   v o l t a g e   to  r i s e   to   t h e   90%  l e v e l .  

A  s t a r t   p u l s e   g a t e s   a  10  MHz  c l o c k   i n t o   a  c o u n t e r   c h a i n  

CC  v i a   f l i p   f l o p   FF1  when  t h e   t r a n s m i t   c u r r e n t   s t e p  

i s   a p p l i e d ,   and ,   t he   i n t e g r a t o r   o u t p u t   s t o p s   t he   c o u n t .  

The  n u m b e r   in   t he   c o u n t e r   i s   now  a  m e a s u r e   of  t  c o i n  

w h i c h   r e l a t e s   to   c o i n   r e s i s t a n c e ,   and  may  be  a p p l i e d  

to  a  m i c r o p r o c e s s o r   µP  f o r   e v a l u a t i o n .   The  p e a k  

d e t e c t o r   h o l d s   t h e   p e a k   i m p u l s e   shown  in   F i g u r e   2  a n d  

can  p r o d u c e   t he   s e t   of  o u t p u t   v o l t a g e s   shown  i n  

F i g u r e   3  f o r   t he   d i f f e r e n t   c o i n s .   The  p e a k   d e t e c t o r  

d r i v e s   f o u r   window  g a t e s   WG,  one  of  w h i c h   i s   s h o w n ,  

whose   t h r e s h o l d s   a re   a d j u s t e d   to  e a c h   c o i n   f a c e   a r e a  

d i s t r i b u t i o n .   The  window  c o m p a r a t o r   o u t p u t s   a re   g a t e d  

i n t o   a  'D'  t y p e   f l i p - f l o p   FF2  t h a t   a re   c l o c k e d   5  u   S 

a f t e r   t h e   s t a r t   of  t he   c o i n   t e s t ,   t h i s   e f f e c t i v e l y   p r o d u c e s  

a  p e a k   d e t e c t o r   o u t p u t   s a m p l e   at   5  µ   S,  as  shown  i n  

F i g u r e   3.  The  o u t p u t   of  e a c h   f l i p - f l o p   FF2  may  b e  

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

t he   p e a k   d e t e c t o r   v o l t a g e   may  be  e n t e r e d   i n t o   an  a n a l o g -  

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

m i c r o p r o c e s s o r   f o r   e v a l u a t i o n .  



The  t h e o r y   of  o p e r a t i o n   of  t h e   i m p u l s e   t e s t  

t y p e   c o i n   v a l i d a t o r   i s   as  f o l l o w s : -  

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

a n d  R T  »   R x .  

I f   t h e   s t e p   i s   of  r i s e   t i m e   T,  t h i s   i s   m o d i f i e d   t o :  

I t   can  be  shown  t h a t   L  i s   l a r g e   and  T  s m a l l   t h e n   t h e   r i s e  

t i m e   v a r i a t i o n   does   n o t   h a v e   a  g r e a t   e f f e c t   on  e o c .  

The  v o l t a g e   in   t he   r e c e i v e   c o i l   due  to   t he   p r e s e n c e   of  t h e  

c o i n   i s   m o d i f i e d   t o :  

and  t h i s   has   to   be  a d d e d   to   t h e   v o l t a g e   due  to   t h e   d i r e c t  

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

I t   can   be  s e e n   f rom  t he   e q u a t i o n s   t h a t   i f   a  t e s t   i m p u l s e   i s  

a p p l i e d   when  no  c o i n   i s   p r e s e n t   t h e n   t h i s   can  be  u s e d   t o  

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

e f f e c t s   of  d r i f t   e t c .   The  c o i n   v a l i d a t o r   v e r i f i e s   t w o  

p a r a m e t e r s   of  a  c o i n   b e f o r e   i t   i s   p a s s e d   as  g e n u i n e .  



Any  d i s c   of  t he   c o r r e c t   s i z e   w i l l   mee t   t he   s i z e   p a r a m e t e r ,  

b u t   t h e n   has   to  have   a  t i m e   t  c o i n   i n s i d e   the  c o r r e c t   t i m e  

d i s t r i b u t i o n   to  mee t   t he   s e c o n d   p a r a m e t e r   and  be  r e c o g n i s e d  

as  g e n u i n e .  

The  v a l i d a t o r   u s e s   i d e n t i c a l   t r a n s m i t   and  r e c e i v e   c o i l s  

wound  on  t he   o u t s i d e   of  a  f e r r i t e   v i n k o r . . T h e   a r e a   o f  

t he   c o i l   i s   q u i t e   c r i t i c a l   and  h a s   to  be  s u c h   as  to   a l l o w  

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

e a s i l y   m e a s u r a b l e   t - c o i n   p e r i o d   in   e x c e s s   of  10  u S .  

R e f e r r i n g   to  F i g u r e s   4  and  5  an  a l t e r n a t i v e   e m b o d i m e n t  

of  t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d .  

The  m u l t i - f r e q u e n c y   v a l i d a t o r   c a r r i e s   ou t   a  t e s t   t o  

v e r i f y   two  p a r a m e t e r s   of  t h e   c o i n .   The  f i r s t   p a r a m e t e r   i s   o f  

f a c e   a r e a   of  t he   c o i n ,   and  t h e   s e c o n d   p a r a m e t e r   i s   o f  t h e  

c o i n   r e s i s t a n c e .  

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

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

and  r e c e i v e   c o i l s .   The  f i e l d   can   be  e i t h e r   p r o d u c e d   by  a n  

a l t e r n a t i n g   c u r r e n t   or  a  s t e p   c h a n g e   of  c u r r e n t   in   t h e  

t r a n s m i t   c o i l .  

The  m u l t i - f r e q u e n c y   v a l i d a t o r   has   a  t r a n s m i t   c o i l   TC 

w h i c h   i s   d r i v e n   by  a  c o i l   d r i v e   c i r c u i t   CD.  The  c o i l   d r i v e  

c i r c u i t   CD  i s   f ed   w i t h   a  m u l t i - f r e q u e n c y   s i g n a l   g e n e r a t e d  

f rom  o s c i l l a t o r   OSC  and  d i v i d e r   c i r c u i t   DV  v i a   a  s i g n a l  

a m p l i t u d e   c o n t r o l   c i r c u i t   AC,  f i l t e r   c i r c u i t s   F 1 - F 4   a n d  

summing   and  a m p l i t u d e   w e i g h t i n g   c i r c u i t   SW. 

The  r e c e i v e   c o i l   RC  d r i v e s   a  d i f f e r e n t i a l   a m p l i f i e r  

DA  and  f i l t e r s   F 5 - F 8 .   The  o u t p u t   of  t he   f i l t e r s   i s   f e d   v i a  



r e s p e c t i v e   r e c t i f i e r   c i r c u i t s   R1-R3   to   d e t e c t o r   c i r c u i t s   D 1 - D 3  

t h e   o u t p u t s   of  w h i c h   a re   s e l e c t i v e l y   s w i t c h e d   by  s w i t c h   S  t o  

a n a l o g - t o - d i g i t a l   c o n v e r t e r   ADO  to   a  m i c r o p r o c e s s o r   pP  f o r  

e v a l u a t i o n .  

R e c t i f i e r   R4  f e e d s   an  a u t o m a t i c   g a i n   c o n t r o l   c i r c u i t   AGO 

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

VR.  The  o u t p u t   of  t h e   a u t o m a t i c   g a i n   c o n t r o l   c i r c u i t   AGO  i s  

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

c i r c u i t   AC  to   c o m p e n s a t e   f o r   t e m p e r a t u r e   c h a n g e s   in   i n d u c t a n c e ,  

d r i f t   e t c .   The  g r a p h   shown  i n   F i g u r e   5  shows  t h e   n o r m a l i z e d  

r e c e i v e   c o i l   v o l t a g e   NCV  a g a i n s t   t r a n s m i t   c u r r e n t   f r e q u e n c y   f .  

At  f r e q u e n c i e s   b e l o w   1KHz  t h e   r e c e i v e d   s i g n a l   a m p l i t u d e   i s  

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

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

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

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

t h e   a p p l i e d   m a g n e t i c   f i e l d   and  so  t h e   m a j o r i t y   of  t he   r e c e i v e d  

s i g n a l   i s   due  to   t h e   f i e l d   t h a t   g e t s   r o u n d   the   edge   of  t h e   c o i n ,  

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

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

a r e a .   I f   a m p l i t u d e   m e a s u r e m e n t s   a re   t a k e n   in   t he   r e c e i v e   c o i l  

a t   two  f r e q u e n c i e s   b e t w e e n   1KHz  and  100KHz  we  can  ge t   a  

m e a s u r e   of  t h e   c o i n   r e s i s t a n c e .   The  open   c i r c u i t   r e c e i v e  

c o i l   v o l t a g e   i s : -  



The  t e r m   A  w  cos  wt  g i v e s   a  m e a s u r e   of  c o i n   f a c e   a r e a   at   h i g h  

f r e q u e n c y   and  t he   o t h e r   t e r m s   at   l o w e r   f r e q u e n c i e s   g i v e   a  

m e a s u r e   of  c o i n   r e s i s t a n c e .  

w h e r e   NT  i s   N u m b e r  o f   t u r n s   on  t he   t r a n s m i t   c o i l  

NR  i s   Number   of  t u r n s   on  the   r e c e i v e   c o i l  

µe  i s   t h e   e f f e c t i v e   p e r m e a b i l i t y  

The  e q u a t i o n   shows  t h a t   Voc  v a r i e s   in   a m p l i t u d e   w i t h   w  and  M. 

An  a c c u r a t e l y   c o n t r o l l e d   f r e q u e n c y   u s i n g   a  c r y s t a l   m a s t e r   c l o c k  

w i l l   p r e v e n t   v a r i a t i o n s   in   w  e f f e c t i n g   Voc.  H o w e v e r ,   c o i n  

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

c o i n   t o   t h a t   when  no  c o i n   i s   p r e s e n t   and  i s   d i r e c t l y   p r o p o r t i o n a l  

to   t h e   m e c h a n i c a l   d i m e n s i o n s   of  t he   r e c e i v e   c o i l ,   w h i c h   v a r y  

f r o m   c o i l   to   c o i l .   As  a  r e s u l t   one  a b s o l u t e   a d j u s t m e n t   i s  

n e e d e d   to   s e t   up  t h e   v a l i d a t o r   in   p r o d u c t i o n   and  can  be  c a r r i e d  

out   w i t h   a  d i s c   of  a c c u r a t e   p r o p o r t i o n s .   The  r a t i o s   f rom  c o i n  

to  c o i n   w i l l   a l w a y s   be  t h e   same  once  t he   i n i t i a l   a d j u s t m e n t  

i s   m a d e .  



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

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

c h a n g e s   i n   t he   m a g n e t i c   f i e l d   due  to  t he   p r e s e n c e   of  a  

c o i n   a d j a c e n t   to   t h e   c o i l s ,   and  means   w h e r e b y   t h e   v a l i d a t o r  

o p e r a t e s   to   p e r f o r m   a  t e s t   on  t h e   c o i n ,   t o . g i v e   a  f i r s t  

p a r a m e t e r   w h i c h   i s   a  m e a s u r e   of  t h e   c o i n   f a c e   a r e a ,   and  a  

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

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

t h e   v a l i d i t y   of  t he   c o i n .  

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

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

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

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

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

be  v a l i d a t e d .  

3.  An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m   1  or  2  

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

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

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

d e t e c t o r .  

4.  An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m   3  

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

a  p e r c e n t a g e   of  t h e   i n t e g r a t o r   maximum  o u t p u t   v o l t a g e   t o  

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

5.  An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m   4  

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

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



b e i n g   u s e d   as  a  s t o p   s i g n a l   f o r   t he   c o u n t e r   in   w h i c h   t h e  

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

c o i n   r e s i s t a n c e .  

6.  An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m   3 

w h e r e i n   t he   p e a k   d e t e c t o r   i s   c o n n e c t e d   to  and  d r i v e s   a  

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

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

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

7.  An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m s   5  a n d  

6  w h e r e i n   t h e   c o u n t   v a l u e   and  t he   o u t p u t   s i g n a l s   a re   a p p l i e d  

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

8.  An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m s   1  or  2  

w h e r e i n   t he   t r a n s m i t   c o i l   i s   a c t i v a t e d   by  a  m u l t i - f r e q u e n c y  

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

c o n t r o l   c i r c u i t ,   f i l t e r   c i r c u i t s   and  a  summing   and  a n  

a m p l i t u d e   w e i g h t i n g   c i r c u i t .  

9.  An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m   8  

w h e r e i n   t he   r e c e i v e   c o i l   i s   c o n n e c t e d   to   and  d r i v e s   f i l t e r  

c i r c u i t s ,   r e c t i f i e r   c i r c u i t s ,   and  d e t e c t o r   c i r c u i t s   w h i c h  

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

w h i c h   a re   s e l e c t i v e l y   s w i t c h e d   v i a   an  a n a l o g - t o - d i g i t a l  

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

1 0 .  A n   e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m ; 9  

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

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

a  m e a s u r e   of  c o i n   f a c e   a r e a .  

11.   An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m   1 0  

w h e r e i n   a m p l i t u d e   m e a s u r e m e n t s   a re   t a k e n   in   t he   r e c e i v e  



c o i l   a t   two  f r e q u e n c i e s   to   o b t a i n   a  m e a s u r e   of  c o i n  

r e s i s t a n c e .  

12.   An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m   11 

w h e r e i n   t h e   m e a s u r e m e n t s   a re   t a k e n   a t   two  f r e q u e n c i e s  

b e t w e e n   1KHz  and  1 0 0 K H z .  

13.   An  e l e c t r o n i c   c o i n   v a l i d a t o r   as  c l a i m e d   in   c l a i m   1 2  

w h e r e i n   one  of  t h e   r e c t i f i e r   c i r c u i t s   d r i v e   an  a u t o m a t i c  

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

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

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

p u r p o s e s .  
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