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U.S. Pat. No. 4,148,331 and No. 4,574,824 dis- close an agitating method
and means using an agita- BACKGROUND OF THE INVENTION
tor mounted centrally on the coin dispensing disc to stir the coins. This
improvement somewhat reduces, 1. Field of the invention
5   but does not eliminate, the blocking described above, and by itself is
ineffective, particularly with larger di- The present invention relates to
a mechanism for  ameter coins and larger size hoppers. Further, the storing
and dispensing coins or tokens in a gaming  agitating/mixing function Is
integral with the dispens- machine, and more particularly relates to a
mecha-  ing function, since the agitator turns only when the nism for
storing, agitating and dispensing a large vol-  10  coin dispensing disc is
turning. If the coin dispensing ume of larger-diameter tokens In a gaming
machine .  disc becomes jammed, there Is no convenient way to agitate the
coins to break up the jam. 2. Background of the invention SUMMARY OF THE
INVENTION U.S. Pat. No. 3,942,544, and No. 4,148,331 are  15 illustrative
of gaming machine coin handling mecha-  It is therefore an object of the
invention to provide nisms. These references disclose an apparatus com-  a
high-capacity coin hopper with an improved dis- prising a hopper for
holding a supply of coins, an in-  pensing efficiency for all size coins,
including those clined rotary disc having coin-receiving pockets, and  of
largerdiameter. It is a furtherobject of the invention an arcuate trough or
gutter at the foot of the hopper  20  to provide a means to substantially
eliminate the de- through which the lower portion of the disc rotates
scribed jamming and blocking problems. and into which the coins gravitate
and tumble to lodge  The invention achieves these objects by provid- in the
pockets, by which they are lifted to a higher lev-  ing a coin storage and
dispensing apparatus for a el to be counted and dispensed. Maximum
operating  gaming machine comprising: a frame; an inclined cy- efficiency
is achieved when all of the pockets are oc-  25  linder rotatably mounted
on said frame; rotating cupied by coins in each cycle of revolution of the
disc  means for rotating said cylinder, and dispensing and the disc is
rotated at an optimal speed consistent  means comprising a rotating coin
transport disc for with the ability of the coins to work into the pockets
dispensing coins from said cylinder, characterized in as a result of the
random movements of the coinajos-  that the rotation of said cylinder is
Independent of the tling against the face of the disc.          30
rotation of said coin transport disc. An inherent problem with such a
system is the      In a preferred embodiment of the invention, the tendency
of the coins to jam. This tendency increases  central axis of the cylinder
is offset below the central as the volume of the hopper and the size
(diameter)  axis of the coin transport disc. of the coins increase, and is
a particular problem with  The apparatus may be operated such that the
large coins such as the $5 tokens commonly used in  35  coin transport disc
is not rotated while the cylinder is gaming machines. The problem is
compounded by     rotated. Rotation of the cylinder may be commenced the
fact that larger coins require a larger hopper to  when a coin jam is
detected, for example when a de- store the same quantity of coins.
tectorsignals that no coins are dispensed within a giv- In the operation of
the machines known in the art,  en time interval. there is an inherent
tendency of the accumulated oo-  40 ins in the hopperto be dragged along by
the lower por-  BRIEF DESCRIPTION OF THE DRAWINGS tion of the disc in the
direction of rotation and to pile up in the cornerof the hopperfrom which
the disc be-  FIG. l isa perspective view of the coin hopperac- gins to
rise. There is a further tendency for this pile  cording to the invention;
of coins to build up reversely back across the hopper  45  FIG. 2 Isa cross
section detail through the hopper toward the opposite or disc reentry
corner and thus   of FIG. 1 showing the operation of the hopper, create a
barrier across the gutter blocking entry of co-  FIG. 3 is a front
elevation of the hopper of FIG. 1 ins into the gutter. As a result, the
disc may rotate for  with the coin bowl removed; and periods without
picking up any coins.                 FIG. 4 is a block diagram of the
control system for U.S. Pat. No. 3,942,542 discloses a coin handling   50
use with the hopper of FIG. 1. device for a gaming machine, in which the
stationary hopperof the systems described above is replaced by  DETAILED
DESCRIPTION OF A PREFERRED a rotatable coin-receiving drum. An end wall of
the  EMBODIMENT drum forms the inclined rotary disc so that the disc and
the drum rotate as a single unit. This device com-  55  As shown in FIG. 1,
a coin hopper 10 includes a prises the features of the preamble of claim 1.
The Pa-  cylinder 12 mounted for rotation on rollers 14 in a cy- tent
itself describes various ways in which coin jams  linder mounting bracket
16. A coin bowl 18 is mounted can occur in the disclosed device.
on the bracket 16 above the cylinder 12. The cylinder 2   
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byacylinderdrive motor20 bywayof the  pick up coins from the agglomeration
against the gear22 which engages teeth 24 on the exteriorof the  shelf 44
and lift them above the shelf 44 so that they cylinder 12. The cylinder
drive motor 20 is supported  fall into the mount adapter 30 and the gutter
46 where by a motor bracket 26. In an alternative embodiment,  they are
picked up by the pinwheel 48. The preferred the cylinder 12 may be rotated
by a belt passing   5   speed of rotation of the cylinder 12 is
approximately around the cylinder 12 and around a pulley mounted  20 rpm.
The cylinder 12 rotates in the same direction to the shaft of the motor 20.
Although the exact di-  as the pinwheel 48; otherwise, It would cause coin
mensions of the cylinder 12 are not critical and not re-  jams. Because
rotation of the cylinder 12 Is indepen- lated to coin diameter, a cylinder
12 with an outside  dent of the rotation of the pinwheel 48, the mixing and
diameter of 178mm (7 inches) accommodates coins  10  dispensing functions
are likewise independent. up to at least 48mm (1.875 Inches) in diameterand
al-  The mounting arrangement described previously lows the coin hopper 10
to fit inside the cabinets of  allows the entire hopper assembly to move
slightly conventional gaming machines. A coin transport disc  with respect
to the coin transport disc assembly 28, assembly 28 is located at the lower
end of a mount  a feature which helps prevent jamming when a large adaptor
30.                                   15  quantity of coins accumulates In
the hopper. The The coin bowl 18 is additionally supported in the  spring
34 is placed under the approximate weight preferred embodiment by a coin
bowl bracket 32    center of a full coin bowl 18. This balance allows the
which rests on a spring 34, which in turn rests on a  entire coin hopper
10, i.e., the coin bowl 18/cylinder bracket 36, which extends from a base
38. The entire  12 assembly, to place much less pressure on the coin hopper
10 is attached to the coin transport disc as-  20  transport disc assembly
28. With less pressure, the sembly 28 by spring screws 40.
coins accumulating in the gutter 46 will move the coin With reference to
FIG. 2, In operation coins 42 are  hopper 10 back with much less force,
opening up the fed Into the coin bowl 18 and fall in response to gravity
gutter area and allowing coin jams to be broken up by into the cylinder 12.
The central axis of the cylinder 12  the agitator 54 more easily. is offset
below the central axis of the mount adapter  25  FIG. 3 is a view through
the cylinder 12 with the 30, which creates a shelf or wall 44. The offset
di-  coin bowl 18 and cylinder drive motor 20 removed. mension is not
critical and not related to coin size. An  This view clearly shows the
relationship of the offset offset of 51mm (2 inches) has been found to be
effec-  cylinder 12 vis-a-vis the pinwheel 48, which creates tive and
allows the coin hopper 10 to fit readily into  the shelf 44. The agitator54
mayalso be clearly seen. conventional gaming machine cabinets.        30
The agitator 54 is made of an elastomeric material As coins accumulate,
they pile up against the  and helps to free jammed coins so that they may
be shelf 44 and eventually spill over intothe mount adap-  picked up by the
pinwheel 48. The lift fingers 62 are ter 30 and a gutter 46 where they can
be picked up  also clearly visible, as is the drive mechanism for the by
the coin transport disc assembly 28. This assem-  cylinder 12, which
includes the cylinderdrive motor2O bly 28 includes a pinwheel 48 with coin
drive pins 50   35  with gear 22 engaged with the gear teeth 24 of the ex-
spaced around its perimeterand acoin shelf wheel 52  terior surface of the
cylinder 12. in its center. An agitator54 is mounted centrally on the  The
coin transport disc assembly 28 includes a coin shelf wheel 52. The
pinwheel 48 Is rotatably  mechanism for counting the number of coins dis-
mounted in a wheel housing 56 which is supported by  pensed. As shown in
FIG. 1, as a coin is dispensed it a wheel housing mounting bracket 58. The
pinwheel  40  pushes against a coin counter 64, which is yieldably 48 is
driven by a pinwheel drive motor 60.        mounted In the coin exit path.
With reference to FIG. The structure and operation of the pinwheel 48 is  2
and FIG. 4, the coin hopper system is under the con- well known in the art,
and will not be explained here  trol of a microcomputer 70 which typically
controls the except as is necessary to understand the invention.  entire
gaming device in which the hopper is em- In coin hoppers known In the art
the coins piled up   45  ployed. The microcomputer 70 accepts inputfrom the
against the lower edge of the coin transport disc and  user via a user
input device 72, and is connected to tended to jam as previously explained.
With the offset  the hopper motors 20,60 via a control interface 74.
cylinder 12 of the invention, pressure from accumu-  When the microcomputer
70 determines that a payout lated coins against the pinwheel 48 is
alleviated bythe  of coins Is required, a signal from the microcomputer
shelf44. Although it is possible to provide pressure re-  50  70 through
the control Interface 74 switches the pin- lief in a conventional coin
hopper by inserting a partial  wheel drive motor 60 on, causing the
pinwheel 48 to barrier in front of the pinwheel, this approach does not
rotate through the gutter 46 and pick up coins 42. The give the increased
coin capacity that the offset pro-  counter 64 generates a signal each time
a coin is dis- vides. A 178mm (7-inch) diameter cylinder with a  pensed.
These signals are counted by the microcom- 51mm (2-inch) offset will hold
800 standard $5 gam-  55   puter 70, and when the proper number of coins
has Ing tokens or 1200 $1 tokens.                     been dispensed, the
pinwheel drive motor 60 is Further, with the rotating cylinder 12 of the
inven-  turned off. tion, when the cylinder 12 is rotated, the lift fingers
62  The microcomputer 70 recognizes two jam con- 3  
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and a pinwheel jam. If In a given  8. The apparatus of any preceding claim
further time interval no coins are dispensed, i.e. the micro-  comprising
detection means for detecting wheth- processor receives no signals from the
counter 64,    er coins (42) are being dispensed by said dis- the
microcomputer 70 recognizes that a coin jam con-  pensing means (28).
dition exists and turns on the cylinder drive motor 20.   5 This causes the
cylinder 12 to rotate and lift fingers  9. The apparatus of claim 8,
wherein said rotating 62 to break up the coin jam and lift coins into the
means (20) is operably coupled to said detection mount adapter 30 and
gutter 46 where they can be      means (64) to rotate said cylinder (12) in
re- picked up by the pinwheel 48.                         sponse to a
signal from said detection means 10     (64) indicating a coin jam. Claims
10. The apparatus of claim 9, wherein said detection means (64) comprises
means for counting the 1. A coin storage and dispensing apparatus for a
number of coins (42) dispensed by said dispens- gaming machine comprising:
15      ing means (28). a frame (38); an inclined cylinder (12) rotatably
mounted  11. The apparatus of claim 10, wherein the detection on said frame
(38);                                means (64) generates the signal
indicating a coin rotating means (20) for rotating said cylin-  jam where
no coins have been counted in a given der (12); and
20      time Interval. dispensing means (28) comprising a rotat- ing coin
transport disc for dispensing coins (42) from said cylinder (12);
Patentanspr Oche CHARACTERIZED IN THAT the rotation of said cylinder(12) is
independentofthe rotation   25  1. MOnzspeicher und -rflckgabegerat fMr
einen of said coin transport disc (28).                  Spielautomaten mit
- einem Rahmen (38), 2. The apparatus of claim 1, wherein said coin
- einem geneigten, drehbar am Rahmen (38) transport disc (28) is not
rotated while said cylin-    befestigten Zylinder (12), der (12) is
rotated.                      30         - einer Dreheinrichtung (20) zum
Drehen des Zylinders (12), und 3. The apparatus of claim 1 or claim 2
wherein said      - einer Rrckgabeeinrichtung (28) mit elner cylinder (12)
has at least one lift finger (62)        drehenden MOnzentransportscheibe
zum mounted inside said cylinder.                          ROckgeben von
M~nzen (42) aus dem Zy- 35          Under (12), 4. The apparatus of any
preceding claim, wherein      dadurch gekennzlechnet, daM die Drehung des
the central axis of said cylinder (12) Is offset be-  Zylinders (12)
unabhAngig ist von der Drehung low the central axis of said coin transport
disc   der Mflnzentransportscheibe (28). (28). 40  2. Gerat nach Anspruch
1, wobei die MOnzentrans- 5. The apparatus of any preceding claim, wherein
portschelbe (28) nicht gedreht wird, wahrend der said coin transport disc
(28) carries on its face  Zylinder (12) gedreht wird. agitating means (54)
comprising one or more pro- jecting protruberances from the face of said
disc  3. GeritnachAnspruch I oder2, wobei derZylinder (28).
45      (12) wenigstens elnen Im Zylinder befestigten Hebefinger (62)
aufwest. 6. The apparatus of any preceding claim wherein said cylinder (12)
is movably mounted to said  4. Germt nach einem der vorhergehenden AnsprrO-
frame (38) and is urged against said frame (38)    che, wobel die
Zentralachse des Zylinders (12) and said dispensing means (28) by spring
means   50  unterhalb der Zentralachse der Mrlnzentrans- (34).
portschelbe (28) versetzt liegt. 7. The apparatus of any preceding claim
further    5. Gernt nach einem der vorhergehenden AnsprO- comprising coin
collection means (18) mounted      che, wobel die MOnzentransportscheibe
(28) auf on said frame (38) above said cylinder (12) for  5s  Ihrer
OberflAche Betitigungseinrichtungen (54) collecting and directing coins
(42) into said cylin-  tragt, die eine oder mehrere von der OberflAche der
(12).                                          der Scheibe (28)
hervorragende Erhebungen aufweist. 4   



5                   EP 0 501607 B1                 6 ditions, a coin jam
and a pinwheel jam. If in a given  8. The apparatus of any preceding claim
further time interval no coins are dispensed, i.e. the micro-  comprising
detection means for detecting wheth- processor receives no signals from the
counter 64,    er coins (42) are being dispensed by said dis- the
microcomputer 70 recognizes thata coin jam con-   pensing means (28).
dition exists and turns on the cylinder drive motor 20.   5 This causes the
cylinder 12 to rotate and lift fingers  9. The apparatus of claim 8,
wherein said rotating 62 to break up the coin jam and lift coins into the
means (20) Is operably coupled to said detection mount adapter 30 and
gutter 46 where they can be      means (64) to rotate said cylinder (12) in
re- picked up by the pinwheel 48.                         sponse to a
signal from said detection means 10     (64) indicating a coin jam. Claims
10. The apparatus of claim 9, wherein said detection means (64) comprises
means for counting the 1. A coin storage and dispensing apparatus for a
number of coins (42) dispensed by said dispens- gaming machine comprising:
15      ing means (28). a frame (38); an inclined cylinder (12) rotatably
mounted  11. The apparatus of claim 10, wherein the detection on said frame
(38);                               means (64) generates the signal
indicating a coin rotating means (20) for rotating said cylin-  jam where
no coins have been counted in a given der (12); and
20      time interval. dispensing means (28) comprising a rotat- ing coin
transport disc for dispensing coins (42) from said cylinder (12);
Patentanspr che CHAIRACTERIZED IN THAT the rotation of said cylinder (12)
is independentof the rotation   25  1. Mflnzspeicher und -rrickgabegerat
fOr einen of said coin transport disc (28).                 Splelautomaten
mit - einem Rahmen (38), 2. The apparatus of claim 1, wherein said coin
- elnem geneigten, drehbar am Rahmen (38) transport disc (28) is not
rotated while said cylin-   befestigten Zylinder (12), der (12) is rotated.
30         - einer Dreheinrichtung (20) zum Drehen des Zylinders (12), und
3. The apparatus of claim 1 or claim 2 wherein said      - elner
Rflckgabeeinrichtung (28) mit einer cylinder (12) has at least one lift
finger (62)        drehenden Mrlnzentransportscheibe zum mounted inside
said cylinder.                          Rlckgeben von Mrnzen (42) aus dem
Zy- 35          Under (12), 4. The apparatus of any preceding claim,
wherein      dadurch gekennzelchnet, daB die Drehung des the central axis
of said cylinder (12) is offset be-  Zylinders (12) unabhangig ist von der
Drehung low the central axis of said coin transport disc  der
Minzentransportscheibe (28). (28). 40  2. Gerat nach Anspruch 1, wobel die
Munzentrans- 5. The apparatus of any preceding claim, wherein
portscheibe (28) nicht gedreht wird, wlhrend der said coin transport disc
(28) carries on its face  Zylinder (12) gedreht wird. agitating means (54)
comprising one or more pro- jecting protruberances from the face of said
disc  3. GeratnachAnspruch 1 oder2, wobei derZylinder (28).
45      (12) wenigstens einen im Zylinder befestigten Hebefinger (82)
aufwest. 6. The apparatus of any preceding claim wherein said cylinder (12)
is movably mounted to said  4. Gerat nach sinem der vorhergehenden AnsprfG-
frame (38) and is urged against said frame (38)   che, wobel die
Zentralachse des Zylinders (12) and said dispensing means (28) by spring
means   50  unterhalb der Zentraiachse der M~nzentrans- (34).
portscheibe (28) versetzt iiegt. 7. The apparatus of any preceding claim
further   5. Gernt nach einem der vorhergehenden Ansprfl- comprising coin
collection means (18) mounted     che, wobel die M~inzentransportscheibe
(28) auf on said frame (38) above said cylinder (12) for  5s  ihrer
Oberflache Betitigungseinrichtungen (54) collecting and directing coins
(42) into said cylin-  tragt, die eine oder mehrere von der Oberflfche der
(12).                                         der Scheibe (28)
hervorragende Erhebungen aufwest. 4 1111111 1111111H 111111111111    



7                  EP0501 607B1                   8 6. Gerat nach einem der
vorhergehenden AnsprO-       un dolgt de levage (62) mont6 A l'int6eieur
dudit che, wobei derZylinder(12) an dem Rahmen (38)    cylindre. beweglich
befestigt ist und gogen den Rahmen (38) und die Rfckgabeelnrichtung (28)
durch Fe-  4. Appareil solon l'une quelconque des revendica-
dereinrichtungen (34) gedrangt wird.      5      tlons prec6dentes, dans
lequel l'axe central dudit cylindre (12) est decale sous l'axe central
dudit 7. Gerat nach einem der vorhergehenden Ansprfi-     disque (28) de
transport de pleces de monnale. che mit elner Munzensammelvorrichtung (18),
die an dem Rahmen (38) fiber dam Zyllnder (12)  5. Apparell solon l'une
quelconque des revendica- zum Sammeln und Ausrlchten von Mfnzen (42) In  10
tions precedentes, dons lequel ledit disque (28) dim Zylinder (12)
befestlgt ist.                 de transport de plbces porte sur so face un
moyen d'agitation (54) comprenant une ou plu- 8. Gerat nach einem der
vorhergehenden Ansprfi-     sleurs protuberances depassant de la face dudit
che mit einer Erfassungseinrichtung zum Feast-   disque (28). stollen, ob
Mflnzen (42) von der Rflckgabeeln-  15 richtung (28) zurfickgegeben werden.
6. Appareil selon l'une quelconque des revendica- tions precedentbs, dans
loquel ledit cylindre (12) 9. Gerat nach Anspruch 8, wobel die Dreheinrich-
est mont6 de manilre mobile our ledit batl (38) et tung (20) betriebamialig
mit der Erfassungseln-  est pousse par tin moyen formant ressort (34)
richtung (64) gskoppelt bot, um den Zylinder (12)  20  contre ledit bMti
(38) at ledit moyen de distribution in Reaktion auf eln Signal von der
Erfossungsein-  (28). richtung (64), dos elnen Munzstau anzeigt, In Drehung
zu versetzen.                         7. Apparell selon l'une quelconque
des revendica- tions prec6dentes, comportant en outre un 10. Gerat nach
Anspruch 9, wobei die Erfassungs-  25  moyen (18) d'interceptlon de pices
de monnalo einrichtung (64) Mittel zum ZMhien derAnzahl der  mont6 sur
ledit bitl (38) au-dessus dudit cylindre Munzen (42) aufwebst, die von der
Rfickgabeeln-  (12) pour Interceptor des pieces de monnaie (42) richtung
(28) abgegeben worden sind.             et lea diriger jusque dons ledit
cylindre (12). 11. Gerat nach Anspruch 10, wobel die Erfassungs-  80  8.
Appareil selon l'une quelconque des revendica- einrichtung (64) das Signal
erzeugt, das einen   tions precedentis, comportant en outre un Mfnzotau
anzeigt, wenn In einem vorgigebenen     moyen de dbtection pour ditecter sl
des pieces Zeitintervall keine Munzen gezahit worden sind.  de monnale (42)
sont en train d'etre distribu6es par ledit moyen de distribution (28). 35
Revendlcatlons                                   9. Appareil selon la
revendication 8, dans lequel le- dit moyen de rotation (20) coophre avec
ledit 1. Appareil de stockage et de distributon de pieces  moyen de
detection (84) pour faire tourner ledit de monnale pour machine de jou,
comprenant:      cylindre (12) en reponse A un signal emis par ledit un
bfti (38);                       40      moyen de d~tection (64) indiquant
un coincement un cylindre Incilne (12) monte pour pouvoir  de plece de
monnale. tourner our ledit bati (38); un moyen de rotation (20) pour faire
tour-  10. Appareil selon la revendication 9, dans lequel le- ner ledit
cylindre (12); et                      dit moyen de dteiction (64) comporte
un moyen un moyen de distribution (26) comportant  45  pour comptir le
nombre de pieces de monnale un disque rotatif de transport de pleces de
mon-  (42) distribuees par ledit moyen de distribution naie pour dibtribuer
des plAces de monnale (42)  (28). prelevees dons ledit cylindre (12);
CARACTERISE EN CE QUE la rotation        11.
Apparollselonlarevendication10,danslequelle
duditcylindre(12)estindependantedelarotation  5o  moyen de d~tection (64)
prodult le signal Indi- dudit disque (28) de transport de pieces.
quant un coincement de piece lorsqu'aucune pie- ce de monnale n'a ete
comptee durant un laps de 2. Appareil selon la revendication 1, dans lequei
le-  temps donne. dit disque (28) de transport de pices ne tourne pas
pendant qui tourne ledit cylindre (12).  55 3. Apparell selon la
revendication I ou la revendica- tion 2, dans lequel ledit cylindre (12) a
au moins 5 -   11111 11 11111 IIUI   1110 1111    


