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Description 

The  present  invention  relates  generally  to  coin 
sorting  devices  and,  more  particularly,  to  coin  sorters 
of  the  type  which  use  a  resilient  disc  rotating  beneath  5 
a  stationary  sorting  head  for  sorting  coins  of  mixed 
denominations. 

The  applicants  are  aware  of  U.S.  Patent  No. 
4564036  (Ristvedt)  which  provides  a  coin  sorter 
apparatus  which  includes  a  disc  which  guides  coins  to  w 
selected  peripheral  areas  thereof.  Sensors  located  at 
these  selected  areas  count  the  number  of  coins  exit- 
ing  at  each  area.  A  recycling  recess  and  bridge  guide 
combination  are  responsive  to  a  predetermined  count 
of  any  of  the  sensors  to  redirect  the  outwardly  radial  15 
movement  of  the  coins  to  an  inwardly  radial  move- 
ment  which  recycles  coins  to  the  center  of  the  station- 
ary  disk  in  order  to  immediately  terminate  the  sorting 
function  in  response  to  the  detected  predetermined 
number  of  sorted  coins  exiting  from  any  of  the  selec-  20 
ted  areas. 

It  is  a  primary  object  of  the  present  invention  to 
provide  an  improved  coin  sorter  of  the  foregoing  type 
which  presses  the  coins  into  the  resilient  disc  for  posi- 
tive  control  throughout  the  referencing,  sorting  and  25 
ejection  movements,  but  does  not  require  any 
depressors,  ploughs  or  other  auxiliary  devices  to  ext- 
ract  the  coins  from  the  pressure  exerted  thereon  by 
the  resilient  disc  at  the  locations  designated  for  ejec- 
tion  of  coins  of  different  denominations.  In  this  con-  30 
nection,  a  related  object  of  the  invention  is  to  provide 
such  an  improved  coin  sorter  which  is  simple  and 
inexpensive  to  manufacture  and  which  can  be  accom- 
modated  in  a  small  space. 

Another  related  object  of  the  invention  is  to  pro-  35 
vide  such  an  improved  coin  sorter  which  can  be 
quickly  stopped  by  braking  each  time  a  preselected 
number  of  coins  of  the  same  denomination  have  been 
ejected  from  the  sorter. 

It  is  another  important  object  of  this  invention  to  40 
provide  an  improved  coin  sorter  which  quickly  moves 
the  coins  to  their  outermost  radial  positions  in  the  sort- 
ing  mechanism  by  centrifugal  force,  and  then  presses 
the  coins  into  the  resilient  disc  and  maintains  that 
pressure  throughout  the  referencing,  sorting  and  45 
ejecting  movements. 

A  further  object  of  this  invention  is  to  provide  an 
improved  coin  sorter  which  can  be  made  small 
enough  for  countertop  use  and  yet  have  the  capability 
of  sorting  six  or  more  denominations  of  coins.  so 

In  accordance  with  the  present  invention,  the 
foregoing  objects  are  realised  by  providing  a  coin  sor- 
ter  for  sorting  coins  by  their  diameter,  including  a 
rotatably  mounted  coin-carrying  disc  having  a  resi- 
lient  top  surface  onto  which  coins  may  be  fed  ;  means  55 
for  rotating  said  disc  ;  a  guide  plate  having  a  surface 
positioned  over  and  closely  adjacent  said  disc,  whe- 
rein  said  surface  includes  an  inner  recess  within 

which  coins  are  able  to  move  radially  in  response  to 
rotation  of  said  disc  and  means  for  arranging  coins  in 
said  inner  recess  in  a  single  file  of  a  single-layer  of 
coins  ;  means  for  allowing  coins  to  enter  between  said 
disc  and  said  guide  plate  ;  wherein  said  allowing 
means  includes  a  central  opening  in  said  guide  plate, 
a  referencing  means  configured  in  said  surface  for 
engaging  the  radially  outer  edges  of  coins  of  all 
denominations  as  the  coins  are  moved  circumferen- 
tially  between  said  disc  and  said  plate  to  position  the 
radially  outer  edges  of  the  coins  of  all  denominations 
at  a  common  radial  location,  whereby  the  radially 
inner  edges  of  coins  of  different  denominations  are 
positioned  at  different  radial  locations  determined  by 
the  diameters  of  the  respective  coins  ;  sorting  means 
including  a  series  of  circumferentially  spaced  ejection 
recesses  formed  in  said  guide  plate  and  extending 
outwardly  from  the  outer  periphery  to  form  inner  ends 
spaced  inwardly  from  said  outer  periphery,  character- 
ised  by  the  width  of  each  ejection  recess  being  smal- 
ler  than  the  diameter  of  the  coin  to  be  received  by  that 
recess  and  the  surface  of  the  guide  plate  adjacent  the 
coin-receiving  edge  of  each  ejection  recess  pressing 
the  portions  of  the  coins  of  all  denominations  extend- 
ing  beyond  the  width  of  the  ejection  recess  into  said 
resilient  top  surface  of  said  disc  so  that  the  inner 
edges  of  the  coins  received  by  each  respective  ejec- 
tion  recess  are  tilted  upwardly  into  that  recess,  said 
ejection  recesses  extending  outwardly  to  the 
periphery  of  said  guide  plate  so  that  the  recesses 
guide  the  tilted  coins  outwardly  and  eject  those  coins 
from  between  said  disc  and  said  guide  plate. 

Other  objects  and  advantages  of  the  invention  will 
be  apparent  from  the  following  detailed  description 
and  the  accompanying  drawings. 

There  will  be  described  an  example  of  a  coin  sort- 
ing  mechanism  according  to  the  invention.  It  will  be 
understood  that  the  description  is  given  by  way  of 
example  only  and  not  by  way  of  limitation. 

In  the  drawings  : 
Fig.  1  is  perspective  view  of  a  coin  sorter  embody- 
ing  the  present  invention,  with  portions  thereof 
broken  away  to  show  the  internal  structure  ; 
Fig.  2  is  an  enlarged  horizontal  section  taken  gen- 
erally  along  the  line  2-2  in  Fig.  1  to  show  the  con- 
figuration  of  the  underside  of  the  sorting  head  or 
guide  plate,  with  hatching  added  to  the  lowermost 
surface  of  the  guide  plate  to  more  clearly  identify 
the  recessed  areas,  and  with  various  coins 
superimposed  thereon  to  illustrate  the  functions 
of  the  guide  plate; 
Fig.  3  is  an  enlarged  section  taken  generally 
along  line  3-3  in  Fig.  2,  showing  the  coins  in  full 
elevation  ; 
Fig.  4  is  an  enlarged  section  taken  generally 
along  line  4-4  in  Fig.  2,  showing  the  coins  in  full 
elevation  ; 
Fig.  5  is  an  enlarged  section  taken  generally 
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along  line  5-5  in  Fig.  2,  showing  two  pennies  in  full 
elevation  at  different  positions  along  the  section  ; 
Fig.  6  is  ah  enlarged  section  taken  generally 
along  line  6-6  in  Fig.  2,  showing  two  half  dollars 
in  full  elevation  at  different  positions  along  the 
section  ; 
FIG.  7  is  an  enlarged  section  taken  generally 
along  line  7-7  in  FIG.  2.  showing  two  half  dollars 
and  a  dime  in  full  elevation  at  different  positions 
along  the  section  ; 
FIG.  8  is  an  enlarged  section  taken  generally 
along  line  8-8  in  FIG.  2,  showing  a  nickel  regis- 
tered  with  the  ejection  recess  ; 
FIG.  9  is  a  portion  of  the  same  section  shown  in 
FIG.  8  butwith  a  quarter  rather  than  a  nickel  regis- 
tered  with  the  ejection  recess  ; 
FIG.  10  is  the  righthand  half  of  FIG  2.  with  certain 
coins  superimposed  thereon  to  illustrate  the 
recycling  of  stacked  coins  ; 
FIG.  11  is  an  enlarged  section  taken  generally 
along  line  11-11  in  FIG.10. 
FIG.  12  is  the  righthand  portion  of  FIG  2  with  cer- 
tain  coins  superimposed  thereon  to  illustrate  the 
destacking  of  stacked  coins  and  their  subsequent 
travel  paths  around  that  portion  of  the  guide  plate  ; 
and 
FIG.  13  is  an  enlarged  section  taken  generally 
along  line  13-13  in  FIG.  12. 
Turning  now  to  the  drawings  and  referring  first  to 

FIG.  1,  a  hopper  10  receives  coins  of  mixed  denomi- 
nations  and  feeds  them  through  central  openings  in  a 
housing  1  1  and  an  annular  sorting  head  or  guide  plate 
12  inside  the  housing.  As  the  coins  pass  through 
these  openings,  they  are  deposited  on  the  top  surface 
of  a  rotatable  disc  1  3.  This  disc  1  3  is  mounted  for  rota- 
tion  on  a  stub  shaft  (not  shown)  and  driven  by  an  elec- 
tric  motor  14  via  drive  belt  15.  The  disc  13  comprises 
a  resilient  pad  16  bonded  to  the  top  surface  of  a  solid 
metal  disc  17.  The  top  surface  of  the  resilient  pad  16 
is  preferably  covered  with  a  durable  fabric  bonded  to 
the  pad  itself,  which  is  preferably  made  of  a  resilient 
rubber  or  polymeric  material. 

As  the  disc  13  is  rotated,  the  coins  deposited  on 
the  top  surface  thereof  tend  to  slide  outwardly  overthe 
surface  of  the  pad  due  to  centrifugal  force.  As  the 
coins  move  outwardly,  those  coins  which  are  lying  flat 
on  the  pad  enterthe  gap  between  the  pad  surface  and 
the  guide  plate  12  because  the  underside  of  the  inner 
periphery  of  this  plate  is  spaced  above  the  pad  16  by 
a  distance  which  is  slightly  greater  than  the  thickness 
of  the  thickest  coin. 

As  can  be  seen  most  clearly  in  FIG.  2,  the  out- 
wardly  moving  coins  initially  enter  an  annular  recess 
20  formed  in  the  underside  of  the  guide  plate  12  and 
extending  around  a  major  portion  of  the  inner 
periphery  of  the  annular  guide  plate.  Coins  C1,  C2 
and  C3  superimposed  on  the  bottom  plan  view  of  the 
guide  plate  in  FIG.2  are  examples  of  coins  which  have 

entered  the  peripheral  recess  20.  The  outerwall  21  of 
the  recess  20  extends  downwardly  to  the  lowermost 
surface  22  of  the  guide  plate,  which  is  spaced  from  the 
top  surface  of  the  pad  16  by  a  distance  which  is 

5  slightly  less,  e.g.,  0.010  inch,  than  the  thickness  of  the 
thinnest  coins.  Consequently,  free  radial  movement 
of  the  coins  is  terminated  when  they  engage  the  wall 
21  of  the  recess  20,  though  the  coins  continue  to 
move  circumferentially  along  the  wall  21  by  the 

10  rotational  movement  of  the  pad  1  6,  as  indicated  by  the 
arrows  in  FIG.  2. 

The  only  portion  of  the  central  opening  of  the 
guide  plate  12  which  does  not  open  directly  into  the 
recess  20  is  that  sector  of  the  periphery  which  is 

15  occupied  by  a  raised  land  23,  the  purpose  of  which  will 
be  described  in  more  detail  below.  As  coins  within  the 
recess  20  approach  the  leading  edge  24  of  the  land 
23,  those  coins  move  outwardly  around  the  land  23 
through  a  recess  25  which  is  merely  an  outward 

20  extension  of  the  inner  peripheral  recess  20.  In  FIG.  2, 
coins  C4,  C5,  C6  and  C7  are  examples  of  coins  mov- 
ing  in  succession  through  the  recess  25,  which  is  wide 
enough  to  accommodate  coins  of  all  denominations. 

The  recess  25  extends  entirely  around  the  outer 
25  wall  of  the  land  23  and  rejoins  the  peripheral  recess 

20  at  the  downstream  end  26  of  the  land  23.  Just  as 
the  recess  25  is  an  extension  of  the  peripheral  recess 
20,  the  outerwall  27  of  the  recess  25  is  an  extension 
of  the  outer  wall  21  of  the  recess  20.  Thus,  coins 

30  which  approach  the  recess  25  with  their  outer  edges 
riding  on  the  wall  21  move  into  the  recess  25  with  their 
outer  edges  riding  on  the  outer  wall  27,  as  illustrated 
by  coins  C4-C7  in  FIG.  2.  As  can  be  seen  in  the  sec- 
tional  view  in  FIG.4,  the  wall  27  is  preferably  tapered 

35  to  minimise  abrasion  by  minimising  the  area  of  con- 
tact  between  the  coins  and  the  recess  wall. 

Rotation  of  the  pad  16  continues  to  move  the 
coins  along  the  wall  27  until  the  outer  portions  of  those 
coins  engage  a  capturing  ramp  28  sloping  down- 

40  wardly  from  the  top  surface  of  the  recess  25  to  a  reg- 
ion  22a  of  the  lowermost  surface  22  of  the  guide  plate 
12.  (For  clarity,  hatching  has  been  added  to  the  entire 
surface  22  in  FIG.  2).  Coin  C7  in  FIG.  2  is  an  example 
of  a  coin  which  has  just  engaged  the  ramp  28. 

45  Because  the  surface  22  is  spaced  from  the  pad  1  6  by 
a  distance  that  is  less  than  the  thickness  of  the  thin- 
nest  coin,  the  effect  of  the  ramp  28  is  to  depress  the 
outer  edge  of  any  coin  that  engages  the  ramp  down- 
wardly  into  the  resilient  pad  16  as  the  coins  are  adv- 

50  anced  along  the  ramp  by  the  rotating  disc.  As  can  be 
clearly  seen  from  the  sectional  view  in  FIG.  6,  this 
causes  the  coins  to  be  firmly  gripped  between  the 
guide  plate  surface  region  22a  and  the  resilient  pad 
16,  thereby  holding  the  coins  in  a  fixed  radial  position 

55  as  they  continue  to  be  rotated  along  the  underside  of 
the  guide  plate  by  the  rotating  disc. 

Even  though  only  a  small  portion  of  the  surface 
area  of  any  given  coin  is  gripped  between  the  guide 
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plate  surface  region  22a  and  the  resilient  pad  16,  the 
compressive  gripping  force  is  sufficient  to  hold  the 
coins  in  a  fixed  radial  position.  In  fact,  gripping  the 
coins  along  a  segment  which  is  only  one  millimeter 
wide  is  sufficient  to  hold  the  coins  againstradial  move-  5 
ment,  even  while  they  are  being  rotated  along  the 
underside  of  the  guide  plate  by  the  rotating  disc. 

As  the  coins  continue  to  be  rotated  along  region 
22a  of  the  guide  plate  surface,  they  enter  a  referenc- 
ing  recess  30  whose  top  surface  is  spaced  away  from  1  o 
the  top  of  the  pad  1  6  by  a  distance  that  is  (1  )  less  than 
the  thickness  of  the  thinnest  coin  but  (2)  slightly  gre- 
ater  than  the  distance  between  the  surface  22  and  the 
top  of  the  pad  16.  For  example,  when  the  surface  22 
is  spaced  0.010  inch  from  the  pad  surface,  the  surface  15 
of  the  recess  30  is  spaced  0.050  inch  from  the  pad 
surface  (the  thickness  of  a  dime  is  0.053  inch).  Con- 
sequently,  the  coins  continue  to  be  gripped  between 
the  guide  plate  12  and  the  resilient  pad  16  as  they  are 
rotated  through  the  referencing  recess  30.  The  pur-  20 
pose  of  the  referencing  recess  30  is  to  form  an  outer 
wall  31  for  engaging  and  positioning  the  outer  edges 
of  the  coins  as  they  pass  through  the  recess  30. 

At  the  upstream  of  the  recess  30,  where  the  coins 
first  enter  the  recess,  the  outer  wall  31  is  located  at  the  25 
same  radial  distance  from  the  centre  of  the  guide  plate 
as  the  outer  edge  of  the  ramp  28  (which  is  also  the  ou- 
ter-most  portion  of  the  outer  wall  27  of  the  recess  25). 
Thus,  the  radial  position  of  the  coins  is  not  changed 
when  they  first  enter  the  referencing  recess  30.  As  the  30 
coins  move  circumferentially  through  the  referencing 
recess  30,  however,  the  wall  31  cams  the  outer  edges 
of  the  coins  progressively  inwardly,  thereby  re-refer- 
encing  the  outer  edges  of  the  coins  to  a  different  radial 
position  that  is  slightly  closerto  the  centre  of  the  guide  35 
disc.  This  camming  action  is  illustrated  by  the  pro- 
gressive  changes  in  the  radical  locations  of  the  outer 
edges  of  the  coins  C8,  C9,  C10  and  C11  in  FIG.  2. 

The  reason  for  the  re-referencing  recess  30  is 
that  certain  coins  may  be  captured  by  the  ramp  28  40 
even  though  they  are  not  actually  engaging  the  outer 
wall  27  of  the  recess  25.  That  is,  the  outer  edge  of  a 
coin  may  be  slightly  spaced  from  the  outer  wall  27  as 
the  coin  engages  the  ramp  28,  and  yet  that  coin  might 
still  overlap  a  sufficient  portion  of  the  ramp  28  to  45 
become  gripped  between  the  guide  plate  surface  22 
and  the  resilient  pad  16.  Inward  movement  of  all  the 
coins  by  the  wall  31  ensures  that  the  outer  edges  of 
all  the  coins  are  located  at  a  common  radial  position, 
regardless  of  where  the  outer  edges  of  those  coins  so 
were  located  when  they  were  initially  captured  by  the 
ramp  28. 

At  the  downstream  end  of  the  referencing  recess 
30,  a  gentle  ramp  32  slopes  downwardly  from  the  top 
surface  of  the  referencing  recess  30  to  region  22b  of  55 
the  lowermost  surface  22  of  the  guide  plate.  Thus,  the 
coins  are  gripped  between  the  guide  plate  12  and  the 
resilient  pad  16  with  the  maximum  compressive  force, 

as  clearly  illustrated  in  the  sectional  view  in  FIG.7. 
This  ensures  that  the  coins  are  held  securely  in  the 
new  radial  position  determined  by  the  wall  31  of  the 
referencing  recess  30. 

In  accordance  with  an  important  feature  of  the 
present  invention,  the  guide  plate  12  forms  sorting 
means  comprising  a  series  of  ejection  recesses 
spaced  circumferentially  around  the  outer  periphery 
of  the  plate,  with  the  innermost  edges  of  successive 
slots  located  progressively  farther  away  from  the 
common  radial  location  of  the  outer  edges  of  all  the 
coins  for  receiving  and  ejecting  coins  in  order  of 
icreasing  diameter  ;  the  width  of  each  ejection  recess 
is  smaller  than  the  diameter  of  the  coin  to  be  received 
and  ejected  by  that  particular  recess,  and  the  surface 
of  the  guide  plate  adjacent  the  radially  outer  edge  of 
each  ejection  recess  presses  the  outer  portions  of  the 
coins  received  by  that  recess  into  the  resilient  pad  so 
that  the  inner  edges  of  those  coins  are  tilted  upwardly 
into  the  recess.  The  ejection  recesses  extend  out- 
wardly  to  the  periphery  of  the  guide  plate  so  that  the 
inner  edges  of  these  recesses  guide  the  tilted  coins 
outwardly  and  eventually  eject  those  coins  from  bet- 
ween  the  guide  plate  12  and  the  resilient  pad  16. 

This  feature  of  the  invention  stems  in  partfrom  the 
discovery  that  coins  can  be  reliably  sorted  and  ejec- 
ted  at  high  throughput  rates,  while  being  pressed  into 
the  resilient  pad,  without  the  use  of  auxiliary  coin-tilt- 
ing  devices  such  as  depressors  or  ploughs.  It  has 
been  found  that  with  proper  location  and  dimension- 
ing  of  ejection  recesses  which  are  more  narrow  than 
the  diameters  of  the  respective  coins  to  be  ejected, 
the  inner  edges  of  the  coins  can  be  urged  into  the 
ejection  recesses  by  the  guide  plate  itself.  Coins  of 
different  denominations  are  thus  reliably  ejected  at 
designated  circumferential  locations  around  the 
periphery  of  the  guide  plate  without  the  need  for  any 
auxiliary  devices  for  ejecting  the  coins.  It  has  been 
demonstrated  that  this  arrangement  permits  sorting  at 
rates  in  excess  of  2500  coins  per  minute  with  less 
than  0.005%  mis-sorted  coins,  without  the  use  of  any 
auxiliary  devices  for  ejecting  the  coins. 

In  the  illustrative  embodiment  of  this  invention,  a 
series  of  six  arcuate  ejection  recesses  40,  41,  42,  43, 
44  and  45  are  spaced  circumferentially  around  the 
outer  periphery  of  the  guide  plate  1  2.  These  six  reces- 
ses  40-45  are  positioned  and  dimensioned  to  eject 
dimes,  pennies,  nickels,  quarters,  dollars  and  half  dol- 
lars,  respectively.  More  specifically,  the  innermost 
edges  of  the  ejection  recesses  are  positioned  so  that 
the  inner  edge  of  a  coin  of  only  one  particular  denomi- 
nation  can  enter  each  recess  ;  the  coins  of  all  other 
remaining  denominations  extend  inwardly  beyond  the 
innermost  edge  of  that  particular  recess  so  that  the 
inner  edges  of  those  coins  cannot  enter  the  recess. 
Thus,  all  the  coins  except  the  dimes  bypass  the 
recess  40. 

For  example,  the  first  ejection  recess  40  is  inten- 
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At  this  point  centrifugal  force  causes  the  coin  to  move 
radially  away  from  the  sorting  mechanism  into  a  suit- 
able  receptacle,  such  as  a  coin  bag  or  box. 

Because  each  coin  is  gripped  between  the  guide 
5  plate  12  and  the  resilient  pad  16  throughout  its  move- 

ment  through  the  ejection  recess,  the  coins  are  under 
control  at  all  times.  Thus,  any  coin  can  be  stopped  at 
any  point  along  the  length  of  its  ejection  recess,  even 
when  the  coin  is  already  partially  projecting  beyond 

10  the  outer  periphery  of  the  guide  plate.  Consequently, 
no  matter  when  the  rotating  disc  is  stopped  (e.g.,  in 
response  to  the  counting  of  a  preselected  number  of 
coins  of  a  particular  denomination),  those  coins  which 
are  already  within  the  various  ejection  recesses  can 

15  be  retained  within  the  sorting  head  until  the  disc  is  re- 
started  for  the  next  counting  operation. 

FIG.  9  is  a  portion  of  the  same  section  shown  in 
FIG.  8  with  a  quarter  C32  rather  than  the  nickel  C20 
positioned  over  the  ejection  recess  42.  It  can  be  seen 

20  that  the  inner  edge  of  the  quarter  extends  inwardly 
beyond  the  inner  edge  42a  of  the  recess  42,  which 
prevents  the  quarterfrom  entering  the  recess.  Conse- 
quently,  the  quarter  C32  continues  to  be  advanced  in 
the  circumferential  direction  by  the  rotating  disc  until 

25  the  quarter  comes  into  register  with  the  next  ejection 
recess  43. 

Returning  now  to  the  function  of  the  land  23,  the 
primary  function  of  this  portion  of  the  guide  plate  12 
is  to  prevent  two  or  more  coins  stacked  on  top  of  each 

30  other  from  reaching  the  ramp  28.  When  two  or  more 
coins  are  stacked  on  top  of  each  other,  they  may  be 
pressed  into  the  resilient  pad  1  6,  even  within  the  deep 
peripheral  recess  20.  Consequently,  stacked  coins 
can  be  located  at  different  radial  positions  within  the 

35  recess  20  as  they  approach  the  land  23.  Coins  C35 
and  C36  represent  one  example  of  such  a  pair  of 
stacked  coins. 

FIG.  10  illustrates  a  pair  of  stacked  coins  which 
have  only  partially  entered  the  recess  20  and,  theref- 

40  ore,  engage  the  inner  wall  23a  of  the  land  23.  As  can 
be  seen  most  clearly  in  the  cross-sectional  view  in 
FIG.  1  1  ,  the  inner  wall  23a  is  bevelled  so  that  stacked 
coins  which  have  only  partially  entered  the  recess  20, 
such  as  the  exemplary  pair  of  coins  C35  and  C36,  are 

45  allowed  to  bypass  the  land  23  by  passing  beneath  the 
bevelled  wall  23a.  It  can  be  seen  that  the  bevelled  wall 
23a  tilts  the  stacked  coins  C35  and  C36  as  they  pass 
thereunder,  thereby  retaining  the  stacked  coins  in 
their  original  radial  positions  partially  within  the  recess 

so  20.  Consequently,  when  the  stacked  coins  emerge 
from  the  downstream  end  of  the  island  23,  they  are  in 
position  to  engage  a  notch  50  formed  in  the  inner 
periphery  of  the  guide  plate  (see  FIG.  2).  When  the 
stacked  coins  engage  the  notch  50,  the  upper  coin 

55  C35  engages  the  wall  51  of  the  notch,  which  retards 
the  upper  coin  C35  while  the  lower  coin  C36  continues 
to  be  advanced  by  the  rotating  disc.  Thus,  the  stacked 
coins  are  stripped  apart  so  that  they  can  once  again 

ded  to  discharge  only  dimes,  and  thus  the  innermost 
edge  40a  of  this  recess  is  located  at  a  radius  that  is 
spaced  inwardly  from  the  radius  of  the  referencing 
wall  31  by  a  distance  that  is  only  slightly  greater  than 
the  diameter  of  a  dime.  Consequently,  only  dimes  can 
enter  the  recess  40.  Because  the  outer  edges  of  all 
denominations  of  coins  are  located  at  the  same  radial 
position  when  they  leave  the  referencing  recess  30, 
the  inner  edges  of  the  pennies,  nickels,  quarters,  dol- 
lars  and  half  dollars  all  extend  inwardly  beyond  the 
innermost  edge  of  the  recess  40,  thereby  preventing 
these  coins  from  entering  that  particular  recess.  This 
is  illustrated  in  FIG  2  which  shows  dimes  C12  and  C13 
captured  in  the  recess  40,  while  a  penny.  C14  and  half 
dollar  C1  5  are  bypassing  the  recess  40  because  their 
inner  edges  extend  inwardly  beyond  the  innermost 
edge  40a  of  the  recess. 

At  recess  41  ,  the  inner  edges  of  only  the  pennies 
are  located  close  enough  to  the  periphery  of  the  guide 
plate  12  to  enter  the  recess.  The  inner  edges  of  all  the 
larger  coins  extend  inwardly  beyond  the  innermost 
edge  of  the  recess  41  so  that  they  remain  gripped  bet- 
ween  the  guide  plate  and  the  resilient  pad.  Conse- 
quently,  all  the  coins  except  the  pennies  continue  to 
be  rotated  past  the  recess  41  .  This  is  illustrated  in  FIG. 
2  which  shows  pennies  C16,  C17  and  C18  captured 
in  the  recess  41,  while  a  nickel  C19  is  bypassing  the 
recess  41  because  the  inner  edge  of  the  nickel  over- 
laps  the  innermost  edge  41a  of  the  recess. 

Similarly,  only  the  nickels  (e.g.,  C20,  C21  and 
C22)  enter  the  ejection  recess  42,  only  the  quarters 
(e.g.,  C23,  C24  and  C25)  enter  the  recess  43,  only  the 
dollars  (e.g.,  C26,  C27  and  C28)  enter  the  recess  44, 
and  and  only  the  half  dollars  (e.g.,  C29,  C30  and  C31) 
enter  the  recess  45.  FIG.  2  also  shows  a  quarter  C32 
bypassing  the  nickel  recess  42,  a  dollar  C33  bypas- 
sing  the  quarter  recess  43,  and  a  half  dollar  C34 
bypassing  the  dollar  recess  44. 

The  cross-sectional  profile  of  the  ejection  reces- 
ses  40-45  is  shown  most  clearly  in  FIG.  8,  which  is  a 
section  through  the  nickel  recess  42.  Of  course,  the 
cross-sectional  configurations  of  all  the  recesses  are 
similar  ;  they  vary  only  in  their  widths  and  their  circum- 
ferential  and  radial  positions.  As  can  be  clearly  seen 
in  FIG.  8,  the  recess  slot  42  has  a  width  which  is  gre- 
ater  than  the  radius,  but  less  than  the  diameter,  of  the 
nickel  C20.  Consequently,  the  outer  portion  of  the 
nickel  is  pressed  downwardly  into  the  resilient  pad  16 
by  region  22c  of  the  guide  plate  surface  22  at  the  outer 
edge  of  the  recess  42,  thereby  causing  the  inner  edge 
of  the  nickel  to  be  tilted  upwardly  into  the  recess  42 
with  the  inner  edge  of  the  nickel  riding  along  the  inner 
wall  42a  of  the  recess.  Then,  as  the  nickel  is  moved 
circumferentially  along  the  surface  of  the  guide  plate, 
the  wall  42a  of  the  recess  42  cams  the  nickel  out- 
wardly  until  it  reaches  the  periphery  of  the  guide  plate 
12  and  is  eventually  released  entirely  from  the  grip- 
ping  pressure  of  the  guide  plate  and  the  resilient  pad. 
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enter  the  recess  20,  this  time  in  a  single  layer.  The 
stripping  action  of  the  notch  50  is  dearly  illustrated  in 
the  sectional  view  of  FIG.  3. 

FIG.  12  illustrates  a  stacked  pair  of  coins  C37  and 
C38  which  have  moved  farther  out,  in  the  radial  direc-  5 
tion,  within  the  recess  20  before  reaching  the  land  23. 
This  pair  of  stacked  coins  engages  the  outer  wall  23b 
of  the  land  23  ;  as  clearly  illustrated  in  FIG.  13,  the 
lower  portion  of  this  wall  23b  forms  a  short  bevel  while 
the  upper  portion  is  vertical.  Thus,  the  upper  coin  C37  1  o 
engages  the  vertical  upper  portion  of  the  wall  23b  and 
is  thereby  cammed  outwardly  into  the  recess  25.  The 
lower  coin  C38  engages  the  bevelled  lower  portion  of 
the  23b  wall  which  presses  the  coin  C38  into  the  resi- 
lient  pad  16  so  that  it  can  pass  beneath  the  land  23.  15 
Pressure  between  the  land  23  and  the  resilient  pad  16 
maintains  the  lower  coin  C38  in  a  fixed  radial  position 
as  it  passes  beneath  the  land  23  so  that  this  coin  is 
recycled  into  the  recess  20  as  the  pad  continues  to 
rotate,  as  shown  most  clearly  in  the  sectional  view  of  20 
FIG.  5.  With  the  upper  coin  C37  being  cammed  out- 
wardly  into  the  recess  25,  while  the  lower  coin  C38  is 
maintained  in  a  fixed  radial  position,  the  two  C37  and 
C38  coins  are  stripped  apart.  The  upper  coin  C37  is 
then  free  to  move  outwardly  by  centrifugal  force  to  the  25 
guide  wall  27  and  onto  the  ramp  28  while  the  lower 
coin  is  recycled. 

of  each  ejection  recess  being  smaller  than  the  diame- 
ter  of  the  coin  to  be  received  by  that  recess  and  the 
surface  of  the  guide  plate  (12)  adjacent  the  coin- 
receiving  edge  of  each  ejection  recess  (40-45)  press- 
ing  the  portions  of  the  coins  of  all  denominations 
extending  beyond  the  width  of  the  ejection  recess  into 
said  resilient  top  surface  of  said  disc  (13)  so  that  the 
inner  edges  of  the  coins  received  by  each  respective 
ejection  recess  are  tilted  upwardly  into  that  recess, 
said  ejection  recesses  extending  outwardly  to  the 
periphery  of  said  guide  plate  (1  2)  so  that  the  recesses 
guide  the  tilted  coins  outwardly  and  eject  those  coins 
from  between  said  disc  and  said  guide  plate. 

2.  The  coin  sorter  as  set  forth  in  claim  1  ,  wherein 
the  radially  outer  edge  of  said  ejection  recess  sloping 
upwardly  to  gradually  release  the  coins  of  said  first 
denomination  from  the  pressure  of  said  resilient  top 
surface  of  said  disc. 

3.  The  coin  sorter  as  set  forth  in  claim  1  ,  wherein 
said  sorting  means  further  includes  a  series  of  circum- 
ferentially  spaced  ejection  recesses  (40-45)  formed  in 
said  guide  plate  (12)  with  the  radially  inner  edges  of 
successive  ejection  recesses  located  at  different 
radial  positions  for  receiving  the  inner  portion  of  coins 
of  progressively  increasing  diameter. 

4.  A  coin  sorter  as  set  forth  in  claim  3,  wherein  at 
least  one  of  said  ejection  recesses  (40-45)  is  curved 
outwardly  toward  the  periphery  of  said  guide  plate  and 
away  from  the  circumferential  path  of  movement  of 
coins  approaching  the  ejection  recess. 

5.  A  coin  sorter  as  set  forth  in  claim  1,  wherein 
said  referencing  means  (30,  31)  including  a  recess 
(30)  in  said  lowermost  surface  having  a  radially  outer 
edge  being  positioned  and  shaped  to  engage  the 
radially  outer  edges  of  the  coins  of  all  denominations 
and  moving  said  coins  radially  inwardly  as  the  coins 
are  advanced  circumferentially  through  said  recess 
(30). 

6.  A  coin  sorter  as  set  forth  in  claim  4,  wherein  the 
space  between  said  resilient  top  surface  (13)  and  said 
guide  plate  (12)  surface  adjacent  the  radially  outer 
edge  of  each  ejection  recess  (40-45)  is  less  than  the 
thickness  of  the  thinnest  coins  to  be  sorted. 

Claims 30 

1  .  A  coin  sorter  for  sorting  coins  by  their  diameter, 
including  a  rotatably  mounted  coin-carrying  disc  (13) 
having  a  resilient  top  surface  onto  which  coins  may  be 
fed  ;  means  (14)  for  rotating  said  disc  (13)  ;  a  guide  35 
plate  (12)  having  a  surface  positioned  over  and 
closely  adjacent  said  disc  (13),  wherein  said  surface 
includes  an  inner  recess  (20)  within  which  coins  are 
able  to  move  radially  in  response  to  rotation  of  said 
disc  and  means  (23,  51)  for  arranging  coins  in  said  no 
inner  recess  in  a  single  file  of  a  single-layer  of  coins  ; 
means  for  allowing  coins  to  enter  between  said  disc 
(13)  and  said  guide  plate  (12)  ;  wherein  said  allowing 
means  includes  a  central  opening  in  said  guide  plate 
(12),  a  referencing  means  (30,  31)  configured  in  said  45 
surface  for  engaging  the  radially  outer  edges  of  coins 
of  all  denominations  as  the  coins  are  moved  circum- 
ferentially  between  said  disc  (13)  and  said  plate  (12) 
to  position  the  radially  outer  edges  of  the  coins  of  all 
denominations  at  a  common  radial  location,  whereby  so 
the  radially  inner  edges  of  coins  of  different  denomi- 
nations  are  positioned  at  different  radial  locations 
determined  by  the  diameters  of  the  respective  coins  ; 
sorting  means  including  a  series  of  circumferentially 
spaced  ejection  recesses  (40-45)  formed  in  said  55 
guide  plate  (12)  and  extending  outwardly  from  the 
outer  periphery  to  form  inner  ends  spaced  inwardly 
from  said  outer  periphery,  characterised  by  the  width 

Patentanspruche 

1.  MunzsortiererzumSortieren  von  Munzen  nach 
ihrem  Durchmesser  mit  einer  drehbar  gelagerten, 
Munzen  tragenden  Scheibe  (13),  die  eine  elastische 
Oberflache  hat,  auf  die  Munzen  zugefuhrt  werden  ; 
einer  Einrichtung  (14)  zum  Drehen  der  Scheibe  (13)  ; 
einer  Fuhrungsplatte  (12),  die  eine  oberhalb  der  und 
dicht  benachbart  zur  Scheibe  (13)  angeordnete  Fla- 
che  hat,  wobei  die  Flache  einen  inneren  Ausschnitt 
(20),  in  dem  Munzen  sich  bei  der  Drehung  der 
Scheibe  radial  bewegen  konnen,  und  Einrichtungen 
(23,  51)  zum  Ausrichten  von  Munzen  in  dem  inneren 
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5.  Munzsortierer  nach  Anspruch  1,  wobei  die 
Bezugseinrichtung  (30,  31)  einen  Ausschnitt  (30)  in 
eineruntersten  Flache  umfaBt,  dereine  radial  auBere 
Kante  hat,  die  so  angeordnet  und  geformt  ist,  daB  sie 

5  die  radial  auBeren  Kanten  der  Munzen  aller  Wertig- 
keiten  beaufschlagt  und  die  Munzen  radial  einwarts 
bewegt,  wenn  die  Munzen  in  Umfangsrichtung  durch 
den  Ausschnitt  (30)  vorgeschoben  werden. 

6.  Munzsortierer  nach  Anspruch  4,  wobei  der 
10  Abstand  zwischen  der  elastischen  Oberflache  (13) 

und  der  Flache  der  Fuhrungsplatte  (12)  neben  der 
radial  auBeren  Kante  eines  jeden  AusstoBausschnit- 
tes  (40-45)  geringer  als  die  Dicke  der  dunnsten  zu 
sortierenden  Munze  ist. 

15 

Revendications 

1  .  Dispositif  de  triage  de  pieces  de  monnaie  (desi- 
20  gnees  ci-apres  par  pieces)  pour  trier  des  pieces  en 

fonction  de  leur  diametre,  comportant  un  disque 
porte-pieces  (13)  monte  rotatif  et  ayant  une  surface 
superieure  elastique  sur  laquelle  peuvent  etre  depo- 
sees  des  pieces  ;  un  moyen  (14)  pour  entraTner  ledit 

25  disque  (13)  en  rotation  ;  une  plaque  de  guidage  (12) 
ayant  une  surface  positionnee  au-dessus  et  etroite- 
ment  adjacente  audit  disque  (13),  ladite  surface 
comportant  une  cavite  interieure  (20)  a  I'interieur  de 
laquelle  des  pieces  peuvent  se  deplacer  radialement 

30  en  reponse  a  la  rotation  dudit  disque  et  des  moyens 
(23,  51)  pour  disposer  des  pieces  dans  ladite  cavite 
interieure  suivant  une  file  unique  d'une  couche  unique 
de  pieces  ;  un  moyen  pour  permettre  aux  pieces  de 
penetrer  entre  ledit  disque  (1  3)  et  ladite  plaque  de  gui- 

35  dage  (12)  ;  dans  lequel  ledit  moyen  permettantl'intro- 
duction  des  pieces  comporte  un  orifice  central 
menage  dans  ladite  plaque  de  guidage  (12),  des 
moyens  de  reperage  (30,  31)  configures  dans  ladite 
surface  pour  engager  les  aretes  exterieures  radiales 

40  des  pieces  de  toutes  valeurs  a  mesure  que  les  pieces 
sont  deplacees  circonferentiellement  entre  ledit  dis- 
que  (13)  et  ladite  plaque  (12)  pour  positionner  radia- 
lement  les  aretes  exterieures  des  pieces  de  toutes 
valeurs  suivant  une  position  radiale  commune,  grace 

45  a  quoi  les  aretes  interieures  radiales  des  pieces  de 
drfferentes  valeurs  sont  positionnees  suivant  des 
emplacements  radiaux  differents  determines  par  les 
diametres  des  pieces  respectives  ;  un  moyen  de 
triage  comportant  une  serie  de  cavites  d'ejection  (40- 

50  45)  espacees  circonferentiellement  menagees  dans 
ladite  plaque  de  guidage  (12)  et  s'etendant  vers 
Pexterieur  depuis  la  peripherie  exterieure  pour  cons- 
tituer  des  extremites  interieures  espacees  vers  I'inte- 
rieur  a  partir  de  la  peripherie  exterieure,  caracterise 

55  par  le  fait  que  chaque  cavite  d'ejection  est  inferieure 
au  diametre  de  la  piece  devant  y  etre  recue,  la  surface 
de  la  plaque  de  guidage  (1  2)  adjacente  au  bord  recep- 
teur  de  pieces  de  chaque  cavite  d'ejection  (40-45) 

Ausschnitt  in  einer  einschichtigen  Einzelschicht  von 
Munzen  hat  ;  einer  Einrichtung,  die  ein  Eintreten  von 
Munzen  zwischen  die  Scheibe  (13)  und  die  Fuhrungs- 
platte  (12)  erlaubt,  wobei  diese  Einrichtung  eine  zen- 
trische  Offnung  in  der  Fuhrungsplatte  (12)  und  eine 
Bezugseinrichtung  (30,  31)  umfaBt,  die  in  der  Flache 
zum  Beaufschlagen  der  radial  auBeren  Kanten  der 
Munzen  aller  WerGgkeiten  ausgebildet  ist,  wem  die 
Munzen  zwischen  der  Scheibe  (13)  und  der  Platte 
(12)  in  Umfangsrichtung  bewegt  werden,  urn  die 
radial  auBeren  Kanten  der  Munzen  aller  Wertigkeiten 
an  einem  gemeinsamen  radialen  Ortzu  positionieren, 
wodurch  die  radial  inneren  Kanten  der  Munzen  unter- 
schiedlicher  Wertigkeiten  an  unterschiedlichen  radia- 
len  Orten  positioniert  werden,  die  durch  die 
Durchmesserderjeweiligen  Munzen  bestimmt  sind, 
und  einer  Sortiereinrichtung,  die  eine  Reihe  von  in 
Umfangsrichtung  beabstandeten  AusstoBausschnit- 
ten  (40-45)  umfaBt,  die  in  der  Fuhrungsplatte  (12) 
ausgebildet  sind  und  sich  vom  AuBenumfang  nach 
auBen  erstrecken,  urn  innere  Enden  zu  bilden,  die 
vom  AuBenumfang  aus  nach  innen  beabstandetsind, 
dadurch  gekennzeichnet,  daB  die  Breite  eines 
jeden  AusstoBausschnitts  kleiner  als  der  Durchmes- 
ser  der  von  dem  Ausschnitt  aufzunehmenden  Munze 
ist,  und  die  Flache  der  Fuhrungsplatte  (12)  neben  der 
die  Munze  aufnehmenden  Kante  eines  jeden  Aus- 
stoBausschnittes  (40-45)  die  Teile  der  Munzen  aller 
Wertigkeiten,  die  sich  uber  die  Breite  des  AusstoB- 
ausschnittes  hinaus  erstrecken,  in  die  elastische 
Oberflache  der  Scheibe  (13)  hineinpreBt,  so  daS  die 
inneren  Kanten  der  Munzen,  die  vonjedem  jeweiligen 
AusstoBausschnitt  aufgenommen  werden,  nach  oben 
in  den  Ausschnitt  hineingekippt  werden,  wobei  die 
AusstoBusschnitte  sich  nach  auBen  zum  Umfang  der 
Fuhrungsplatte  (12)  erstrekken,  so  daB  die  Aus- 
schnitte  die  gekippten  Munzen  nach  auBen  fuhren 
und  die  sich  zwischen  Scheibe  und  Fuhrungsplatte 
befindenden  Munzen  ausstoBen. 

2.  Munzsortierer  nach  Anspruch  1,  wobei  die 
radial  auBere  Kante  des  AusstoBabschnittes  nach 
oben  ansteigt,  urn  die  Munzen  einer  ersten  Wertigkeit 
vom  Druck  der  elastischen  Oberflache  der  Scheibe 
allmahlich  freizugeben. 

3.  Munzsortierer  nach  Anspruch  1  ,  wobei  die  Sor- 
tiereinrichtung  auBerdem  eine  Reihe  von  in  Umfangs- 
richtung  beabstandeten  Ausstobausschnitten  (40-45) 
umfaBt,  die  in  der  Fuhrungsplatte  (12)  mit  radial  inne- 
ren  Kanten  von  aufeinanderfolgenden  AusstoBaus- 
schnitten,  die  an  unterschiedlichen  radialen  Orten 
angeordnet  sind,  zur  Aufnahme  des  Innenteils  der 
Munzen  von  progressiv  ansteigendem  Durchmesser 
ausgebildet  sind. 

4.  Munzsortierer  nach  Anspruch  3,  wobei  minde- 
stens  einer  der  Ausstobausschnitte  (40-45)  nach 
auBen  zum  Umfang  der  Fuhrungsplatte  und  fort  von 
dem  Umfangsbewgungsweg  der  Munzen,  der  an  dem 
AusstoBausschnitt  ankommt,  gebogen  ist. 
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exercant  une  pression  sur  les  portions  de  pieces  de 
toutes  valeurs  s'etendant  au  dela  de  la  largeur  de  la 
cavite  d'ejection  contre  ladite  surface  superieure 
elastique  duditdisque  (13),  de  telle  sorte  que  les  are- 
tes  interieures  des  pieces  recues  par  chaque  cavite  5 
d'ejection  respective  sont  bascul§es  vers  le  hautdans 
ladite  cavite,  lesdites  cavites  d'ejection  s'6tendant 
exterieurement  vers  la  p6riph6rie  de  ladite  plaque  de 
guidage  (12)  de  telle  sorte  que  les  cavites  guident  les 
pieces  redress6es  vers  I'exterieur  et  ejectent  ces  pie-  10 
ces  depuis  I'espace  situe  entre  ledit  disque  et  ladite 
plaque  de  guidage. 

2.  Dispositif  de  triage  de  pieces  selon  la  revendi- 
cation  1,  dans  lequel  le  bord  exterieur  radial  de  ladite 
cavite  d'ejection  est  incline  vers  le  haut  pour  Iib6rer  15 
graduellement  les  pieces  de  ladite  premiere  valeur  de 
la  pression  exercee  par  ladite  surface  superieure 
elastique  dudit  disque. 

3.  Dispositif  de  triage  de  pieces  selon  la  revendi- 
cation  1  ,  dans  lequel  ledit  moyen  de  triage  comporte  20 
en  outre  une  serie  de  cavites  d'ejection  espacees  cir- 
conf£rentiellement  (40-45)  menag6es  dans  ladite  pla- 
que  de  guidage  (12),  les  bords  interieurs  radiaux  des 
cavites  d'ejection  successives  6tant  situes  suivant 
des  positions  radiales  diffeYentes  pour  recevoir  la  par-  25 
tie  interieure  des  pieces  de  diametres  progressive- 
ment  croissants. 

4.  Dispositif  de  triage  de  pieces  selon  la  revendi- 
cation  3,  dans  lequel  au  moins  une  des  cavites  d'ejec- 
tion  (40-45)  est  incurvee  exterieurement  vers  la  30 
p§riphe>ie  de  ladite  plaque  de  guidage  et  eloign£e  de 
la  trajectoire  circonferentielle  du  deplacement  des 
pieces  s'approchant  de  la  cavite  d'ejection. 

5.  Dispositif  de  triage  de  pieces  selon  la  revendi- 
cation  1  ,  dans  lequel  lesdits  moyens  de  rep6rage  (30,  35 
31)  comportent  une  cavite  (30)  m6nagee  dans  ladite 
surface  la  plus  basse  et  dont  le  bord  exterieur  radial 
est  positionne  et  forme  pour  engager  les  aretes  exte- 
rieures  radiales  des  pieces  de  toutes  valeurs  et  d6pla- 
cer  lesdites  pieces  dans  une  direcction  radiale  vers  40 
I'interieur  a  mesure  que  les  pieces  sont  avancees  cir- 
conferentiellement  a  travers  ladite  cavite  (30). 

6.  Dispositif  de  triage  de  pieces  selon  la  revendi- 
cation  4,  dans  lequei  I'espace  situ6  entre  ladite  sur- 
face  superieure  elastique  (13)  et  ladite  surface  de  45 
plaque  de  guidage  (12)  adjacente  au  bord  exterieur 
radial  de  chaque  cavite  d'ejection  (40-45)  est  interieur 
a  l'6paisseur  des  pieces  les  plus  minces  devant  §tre 
tri£es. 
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