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Coin  release  verification. 

A  machine  which  incorporates  a  mechanism,  such  as  a  solenoid  operated  payslide,  for  releasing  a 
coin,  has  a  piezo  electric  element  positioned  to  be  struck  by  a  released  coin.  This  is  connected  to 
circuitry  which  generates  an  electrical  signal  when  the  element  is  struck.  Thus  an  electrical  signal  is 
given  as  verification  of  a  coin  release. 
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COIN  RELEASE  VERIFICATION 

This  invention  relates  to  verifying  the  release  of 
coins  by  machines. 

Various  types  of  machine  have  the  function  of 
releasing  a  coin  from  a  store  of  coins  contained  within  5 
the  machine.  Vending  machines  may  be  equipped  to 
release  coins  in  order  to  give  change.  Gaming 
machines  may  release  coins  as  prizes.  Machines  may 
be  constructed  to  dispense  coins  of  one  denomination 
in  exchange  for  notes  or  coins  of  a  different  denomi-  10 
nation. 

Mechanisms  to  effect  the  release  of  a  coin  from 
a  quantity  of  coins  are  known.  In  particular  a  pay-slide 
mechanism  is  known  for  this  purpose.  With  such  a 
mechanism  a  vertical  tube  holds  a  stack  of  coins.  At  15 
the  bottom  of  the  tube  is  a  plate  which  supports  the 
coins  but  has  a  cavity  able  to  accommodate  a  single 
coin  from  the  bottom  of  the  stack.  The  plate  is 
attached  to  a  solenoid  which,  when  energised  causes 
rapid  movement  of  the  plate.  Because  the  plate  has  20 
a  cavity  able  to  accommodate  a  single  coin,  the  move- 
ment  of  the  plate  has  the  effect  of  displacing  the  bot- 
tom  coin  from  the  stack  into  a  position  from  which  it 
can  fall  or  roll,  e.g.  down  a  chute,  to  a  place  where  it 
is  accessible  to  the  intended  recipient.  25 

One  possible  malfunction  of  a  coin-releasing 
mechanism  of  this  nature  would  occur  if  the  supply  of 
coins  above  the  solenoid-operated  slide  were  to 
become  stuck  in  the  tube  surrounding  them,  for  inst- 
ance  because  of  some  sticky  substance  adhering  to  30 
one  of  the  coins  when  put  into  the  tube. 

It  is  already  known  to  guard  against  this  possibi- 
lity  by  providing  a  mechanism  able  to  detect  the  pas- 
sage  of  a  coin  after  it  is  released  by  the  mechanism. 

The  present  invention  seeks  to  provide  for  the  35 
verification  of  coin  release  in  a  mannerwhich  is  simple 
and  inexpensive  to  implement.  According  to  the  pre- 
sent  invention  a  machine  which  incorporates  a 
mechanism  for  releasing  a  coin  also  has,  for  verifying 
the  release,  a  piezo  electric  element  positioned  to  be  40 
struck  by  a  coin  after  release  thereof,  together  with  cir- 
cuitry  connected  to  the  piezo  electric  element  so  as  to 
provide  an  electrical  signal  when  a  released  coin 
strikes  the  piezo  electric  element. 

It  is  preferred  that  the  piezo  electric  element  is  45 
laminar  in  shape  :  it  may  for  example  be  provided  by 
a  thin  square  or  rectangle  of  material  having  piezo 
electric  properties.  Such  material  is  available  from 
Pennwalt  Piezo  Film  Limited,  Dunfermline,  Scotland. 

The  piezo  electric  element  may  be  held  by  a  resi-  so 
liently  deformabie  support  which  itself  is  attached  to 
the  structure  of  the  machine.  Such  interposition  of  a 
resiliently  deformabie  carrier  between  the  piezo  elec- 
tric  element  itself  and  the  rigid  structure  of  the 
machine  can  help  to  isolate  the  piezo  electric  element  55 
from  vibration  and  enable  it  to  be  more  responsive  to 

impact  from  a  released  coin. 
Circuitry  to  which  the  piezo  electric  element  is 

connected  must  serve  to  generate  an  output  signal 
when  a  coin  strikes  the  piezo  electric  element.  This 
output  signal  can  then  be  used  by  a  control  mechan- 
ism  of  the  machine.  The  signal  might  be  used  in  vari- 
ous  ways  as  may  be  desired  for  the  operation  of  the 
whole  machine.  One  simple  possibility  would  be  to 
arrange  that  (i)  when  the  control  mechanism  of  the 
machine  caused  the  release  of  coin,  for  example  by 
energising  the  solenoid  of  the  release  mechanism,  it 
also  caused  an  indicator  lamp  to  light,  (ii)  the  signal 
from  the  piezo  electric  element  and  its  associated  cir- 
cuitry  caused  the  indicator  lamp  to  go  out  In  the  event 
of  proper  functioning  of  the  machine  the  indicator 
lamp  would  not  remain  alight  when  the  coin  was 
released.  If  the  indicator  lamp  did  remain  alight  it 
would  indicate  a  malfunction. 

The  circuitry  connected  to  the  piezo  electric  ele- 
ment  may  take  various  forms.  A  preferred  possibility 
which  has  the  advantage  of  requiring  only  a  fairly 
small  number  of  components  utilises  an  operational 
amplifier  connected  to  give  decaying  positive  feed- 
back.  With  such  an  arrangement  the  pulse  produced 
by  the  piezo  electric  element  when  struck  by  a  coin  is 
processed  by  the  operational  amplifier  and  the 
amount  of  positive  feedback  serves  to  determine  the 
length  of  the  generated  pulse  from  the  operational 
amplifier.  The  resulting  signal,  processed  and  shaped 
by  means  of  the  operating  amplifier  could  then  serve 
as  an  input  to  logic  circuitry. 

An  embodiment  will  now  be  described  in  more 
detail,  by  way  of  example  only,  and  with  reference  to 
the  accompanying  drawings  in  which  : 

Fig.  1  is  a  cross  sectional  view  of  a  conventional 
pay-slide  fitted  with  a  piezo  electric  element  in 
accordance  with  this  invention. 
Fig.  2  is  a  diagrammatic  illustration  of  the  mount- 
ing  of  a  piezo  electric  element,  and 
Figs.  3,  4  and  5  are  circuit  diagrams. 
As  shown  by  Fig.  1  the  pay-slide  has  a  tube  10  to 

contain  a  vertical  stack  of  coins  12.  At  the  base  of  the 
tube  there  is  a  plate  14  which  acts  as  a  stop  to  prevent 
coins  falling  from  the  tube.  This  plate  14  is  part  of  a 
bracket  16  on  which  is  mounted  a  solenoid  18.  The 
plate  14  is  spaced  slightly  below  the  bottom  of  the 
tube  10  and  a  plunger  20  is  shaped  saasJo  project 
into  the  gap  between  the  plate  14  and  the  tube  1  0.  The 
plunger  constitutes  the  armature  of  the  solenoid  18  or 
is  connected  to  the  armature.  The  plunger  is  urged 
towards  the  position  illustrated  by  a  spring.  When  the 
solenoid  18  is  energised  the  plunger  is  drawn  to  the 
left  into  the  solenoid  against  the  reaction  of  the  spring. 

The  stack  of  coins  normally  rests  on  top  of  the 
finger  22  which  projects  from  the  plunger  20.  When  it 
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is  required  to  dispense  a  coin  the  solenoid  18  is  ener- 
gised  pulling  the  plunger  20  to  the  left  and  pulling  out 
the  finger  22  from  beneath  the  bottom  coin  of  the 
stack.  The  stack  drops  until  the  bottom  coin  rests  on 
the  stop  14.  Then  when  the  solenoid  is  de-energised 
the  plunger  returns  and  the  finger  22  pushes  the  bot- 
tom  coin  (but  only  the  bottom  coin)  to  the  right.  The 
coin  strikes  an  end  wall  26  as  shown  by  the  coin  drawn 
in  chain-dotted  lines  at  the  position  indicated  as  24. 
The  coin  then  falls  further  as  indicated  by  the  coin 
shown  in  chain  lines  at  28  into  a  chute  (not  shown) 
which  guides  the  falling  coin  to  a  tray  from  which  it  can 
be  picked  up  by  the  user. 

As  so  far  described  the  pay-slide  mechanism  is  a 
conventional  one.  In  accordance  with  this  invention 
however  a  laminar  piece  of  piezo  electric  film  30  is 
attached  to  the  end  wall  26  so  that  it  will  be  struck  by 
a  released  coin  when  the  coin  strikes  the  end  wall  as 
is  illustrated  at  the  position  24. 

The  piezo  electric  film  may  be  attached  by  an 
adhesive  layer  on  its  rear  surface.  Alternatively,  as 
shown  by  the  more  detailed  Fig.  2,  the  piezo  electric 
film  30  is  attached  to  the  end  wall  26  of  the  pay-slide 
mechanism  by  means  of  a  piece  32  of  double-sided 
adhesive  material.  This  piece  is  somewhat  resilient 
and  provides  some  isolation  of  the  piezo  electric  ele- 
ment  from  mechanical  vibration.  Connections  to  the 
piezo  electric  element  30  are  connectors  crimped  to 
it  at  two  spaced  apart  positions,  one  behind  the  plane 
of  Fig.  1  and  one  in  front  of  the  plane  of  Fig.  1  . 

The  electrical  circuit  which  is  used  to  obtain  a  use- 
ful  signal  from  the  piezo  electric  element  is  shown  in 
Fig.  3.  The  piezo  electric  element  30  is  connected  to 
the  non-inverting  input  of  an  operational  amplifier  34. 
The  inverting  input  of  the  operational  amplifier  is  held 
at  a  constant  voltage  by  the  resistors  R1  and  R2.  The 
output  from  the  operational  amplifier  is  connected 
back  to  the  non-inverting  input  via  capacitor  C1.  That 
input  is  also  connected  to  ground  through  capacitor 
C2  and  resistor  R3. 

When  the  circuit  is  quiescent,  the  input  of  the 
operational  amplifier  is  held  at  ground  through  the 
resistor  R3.  When  a  coin  strikes  a  piezo  electric  ele- 
ment  it  produces  a  transient  voltage  which  is  amplified 
by  the  operational  amplifier.  The  connection  to  the 
non-inverting  input  through  capacitor  C1  gives  posi- 
tive  feedback  so  the  initial  transient  voltage  generated 
by  the  piezo  electric  element  is  processed  to  provide 
a  lengthened  output  pulse.  The  length  of  the  output 
pulse  is  determined  by  the  time  taken  to  return  the 
non-inverting  input  of  the  operational  amplifier  to 
ground.  The  output  from  this  circuit  on  line  36  is  a 
square  wave  pulse  which  can  be  used  by  the  controls 
of  the  machine.  The  presence  of  this  output  pulse  at 
the  appropriate  time  confirms  that  a  coin  actually  has 
been  pushed  off  the  bottom  of  the  stack  in  the  tube  1  0 
so  as  to  strike  the  end  wall  26. 

The  present  invention  thus  provides  verification 

while  only  requiring  the  addition  of  the  piezo  electric 
element  (and  possibly  double-sided  adhesive  ma- 
terial)  to  the  conventional  pay-slide  mechanism  and 
requiring  only  a  simple  circuit  to  convert  the  output 

5  from  the  piezo  electric  element  itself  into  a  useful  elec- 
trical  signal. 

Fig.  4  illustrates  by  way  of  example  a  possible 
and  simple  circuit  to  make  use  of  the  verification.  The 
signal  on  line  40  to  energise  the  relay  18  is  coupled 

10  through  capacitor  C4  and  Schmitt  trigger  42  to  one 
input  of  an  RS  flip  flop  44.  This  sends  line  46  high, 
causing  transistor  TR1  to  light  lamp  48. 

The  pulse  coming  from  the  circuit  of  Fig.  3  on  line 
36  is  applied  to  the  other  input  of  the  flip  flop  44,  caus- 

15  ing  the  output  line  46  to  go  low  and  extinguishing  the 
lamp.  However,  if  no  coin  is  released,  the  absence  of 
this  verification  signal  on  line  36  will  leave  the  lamp  48 
alight  as  a  warning  that  the  coin  release  mechanism 
has  failed  to  deliver. 

20  The  signal  on  line  36  of  Fig.  3  could,  if  desired  be 
amplified  and  inverted  as  shown  in  Fig.  5.  The  line  36 
is  connected  to  the  base  of  transistor  TR2.  A  positive 
signal  on  line  36  increases  collector  current  at  transis- 
tor  TR2,  so  increasing  the  voltage  drop  across  R4  and 

25  hence  producing  an  amplified  but  inverted  signal  on 
line  56. 

Another  possibility  is  that  the  supply  on  line  58  is 
not  the  supply  voltage  V+  but  a  high  frequency  square 
wave  signal  such  as  the  clock  pulse  of  a  control  cir- 

30  cuit.  The  presence  of  a  signal  on  line  36  would  then 
lead  to  the  output  of  a  square  wave  on  line  56,  for  the 
duration  of  the  signal  on  line  36. 

An  output  signal,  such  as  produced  on  line  36  of 
Fig.  3  or  line  56  of  Fig.  5  could  be  used  as  input  to 

35  forms  of  circuitry  other  than  the  outer  simple  circuit  of 
Fig.  4.  It  could  well  serve  as  input  to  more  elaborate 
control  circuitry  of  a  machine,  for  this  circuitry  to  mak- 
ing  use  of  the  verification  signal. 

Although  here  illustrated  in  connection  with  a  con- 
40  ventional  pay-slide  mechanism,  the  invention  would 

also  be  applicable  to  other  mechanisms  for  releasing 
a  coin.  All  that  is  necessary  to  implement  the  invention 
is  to  position  the  piezo  electric  film  where  it  will  be 
struck  reliably  by  a  coin  as  the  coin  is  released. 

45 

Claims 

1.  A  machine  which  incorporates  a  mechanism  for 
so  releasing  a  coin,  characterised  in  thatforverifying 

the  release  the  machine  has  a  piezo  electric  ele- 
ment  positioned  to  be  struck  by  a  coin  after 
release  thereof,  together  with  circuitry  connected 
to  the  piezo  electric  element  so  as  to  provide  an 

55  electrical  signal  when  a  released  coin  strikes  the 
piezo  electric  element. 

2.  A  machine  according  to  claim  1  wherein  the  piezo 
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electric  element  is  laminar. 

3.  A  machine  according  to  claim  1  or  claim  2  wherein 
the  piezo  electric  element  is  held  by  a  resiliently 
deformable  support  which  in  turn  is  attached  to  5 
more  rigid  structure  of  the  machine. 

4.  A  machine  according  to  claim  1  ,  claim  2  or  claim 
3  wherein  the  circuitry  includes  an  operational 
amplifier  connected  to  give  decaying  positive  to 
feedback. 

5.  A  machine  according  to  any  one  of  the  preceding 
claims  wherein  the  mechanism  is  a  pay-slide  hav- 
ing  a  tube  to  hold  a  stack  of  coins,  closed  by  a  is 
plate  with  a  cavity  for  a  coin  from  the  stack,  and 
an  operating  solenoid  to  move  the  plate  to  a  posi- 
tion  at  which  the  coin  in  the  cavity  is  released. 

20 

25 

30 

35 

40 

45 

50 

55 



EP  0  432  996  A1 

^  

f  

5  



EP  0  432  996  A1 

I  

1 1  /  
/  

/  

/  
/  

/  

- u  
&  

3 0  

i  

t y  

X ,  

H   T   H A / v H  

3 ^  
^  

3 ^  
r   L .  

^   3 -  <7 3 ^ y  

.  
^ 2  

C W O .  



EP  0  432  996  A1 

\ y %  ( \ 0  

T H [  
4 4  j r  y  

k l  

( J  

q h / b  

^  

Z 9 S  
x   —   

m  v +  Ci  ± z  

R 

U  36  
/  

K  
' T a x  3 4  

Cazfz  
R3 

30 
R2 

@^A*0 

F f , r  



EP  0  432  996  A1 

4  
Application  Number European  Patent 

Office 
EUROPEAN  SEARCH  REPORT 

EP  9 0 3 1 3 3 9 6 . 5  DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 
CLASSIFICATION  OF  THE 
APPLICATION  On'-  CI.5) Relevant 

to  claim Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages Category 

WO  -  Al  -  83/00  400 
(GNT  AUTOMATIC  A/S)  

*  T o t a l i t y   * 

GB  -  A  -  2  168  185 
(MARS  INCORPORATED) 

*  T o t a l i t y   * 

CH  -  A5  -  645  201 
(SODECO-SAIA  AG) 

*  T o t a l i t y   * 

EP  -  A2  -  0  209  842 
(GATI) 

*  T o t a l i t y   * 

GB  -  A  -  2  178  212 
(HEARN) 

*  T o t a l i t y   * 

EP  -  A2  -  0  261  838 
(BELL-FRUIT  MANUFACTURING 
COMPANY) 

*  T o t a l i t y   * 

EP  -  A2  -  0  015  724 
(MARS  INCORPORATED) 

*  T o t a l i t y   * 

DE  -  Al  -  3  121  446 
(LAUREL  BANK  MACHINE  CO. ,  
LTD.) 

*  T o t a l i t y   * 

G  07  F  9 / 0 0  
G  07  F  3 / 0 2  
G  07  D  1 / 0 0  
G  07  D  5 / 0 4  
G  07  D  5 / 0 6  
G  07  D  5 / 0 8  

TECHNICAL  FIELDS 
SEARCHED  ant.  CL5) 1 , 5  

G  07  D  1 / 0 0  
G  07  D  5 / 0 0  
G  07  F  3 / 0 0  
G  07  F  9 / 0 0  

1 , 5  

1 , 5  

The  present  search  report  has  been  drawn  up  for  all  claims 
Examiner 

BEHMER 
Date  of  completion  of  iht  dearth I'Ucc  of  search 

VIENNA 1 9 - 0 3 - 1 9 9 1  
T  :  thcon  or  principle  underlung  tho  invention 
K  :  earlier  patent  document,  but  published  on,  or 

after  tho  filing  dale 
1)  :  ducuratnt  cited  in  the  application 1,  :  document  cited  far  nthcr  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 

CATEGORY  Or  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone V  :  particular!}  relevant  if  combined  »nS  another 

document  of  the  same  catcgurv 
A  :  technological  background O  :  non-wrineu  disclosure 
P  :  intermediate  document 


	bibliography
	description
	claims
	drawings
	search report

