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1. A coin payout apparatus in a gaming device which includes a coin
hopper storing therein a plurality of coins;

coin guide connected to said hopper for successively delivering coins
in edge-to-edge relationship from said hopper to a coin dispensing opening,
said coin payout apparatus comprising;

a rotary arm pivotally supported to said coin guide, said rotary arm
having one end portion movable toward and away from a leading coin in said
coin guide;

a coin ejecting roller rotatably supported to said one end portion of
said rotary arm, said coin ejecting roller being in rotatal contact with an
outer peripheral surface of said leading coin in said coin guide;

a biasing means connected to said one end portion of said rotary arm
for biasing said one end toward said leading coin; and

a supplemental coin ejecting means positioned in confrontation with
sald coin ejecting roller, said supplemental coin ejecting means being
rotatably supported for ejecting said leading coin in cooperation with said
coin ejecting roller.
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COIN PAYOUT APPARATUS IN GAMING DEVICE

e e

BACKGROUND OF THE INVENTION

The present invention relates to a coin payout apparatus
for use ‘in = gaming device such as a slot machine. More
particularly, the .invention relates to the coin payout

apparatus at a tip end portion of a coin guide in-the gaming

device.

Generally, in a coin payout apparatus of this type, a

plurality of coins are accummulated in a coin hopper, and a

an predetermined numbers of coins are automatically dispensed
-] o

:uw;:: one by one in accordance with a game result from a coin
on

¢ u": dispenser opening through the coin guide. According to one
aRoQ

E‘J:, conventional coin payout apparatus, each one of the coins
ﬂ°°£ springs out of the coin guide tip end which is in

communication with the coin dispensing opening as disclosed

® e’ in U.S. Patent 4,518,001 assigned to International Game
Y6’ Technology.
I However, after termination of coin payout, coin cheating

may be conducted against coins retained in the coin guide by

e e e
-
-
-
-
-
o -

unfare raking or scraping by means of a pin or the like.
Further, such remaining coins may undergo mischief. In this

regard, the conventional apparatus does not provide

b sufficient countermeasures ‘against such cheating and
mischief. Further, accurate coin counting with simple

construction is further required in accordance with the game

- 16
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SUMMARY. OF THE INVENTION

It is the object of the present invention to overcome or
substantially ameliorate the above disadvantages.

There is disclosed herein a coin payout apparatus in a gaming device
which includes a coin hopper storing therein a plurality of coins;

coin guide connected to said hopper for successively delivering coins
in edge-to-edge relationship from said hopper to a coin dispensing opening,
said coin payout apparatus comprising;

a rotary arm pivotally supported on said coin guide, said rotary arm
having one end portion movable toward and away from a leading coin in said
coin guide;

a coin ejecting roller rotatably supported to said one end portion of
said rotary arm, said coin ejecting roller being in rotatal contact with an
outer peripheral surface of said leading coin in said coin guide;

a biasing means connected to said one end portion of said rotary arm
for biasing said one end toward said leading coin; and,

a supplemental coin ejecting means positioned in confrontation with
said coin ejecting roller, said supplemental coin ejecting means being
rotatably supported for ejecting said leading coin in cooperation with said
coin ejecting roller.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred form of the present invention will now be described by
way of example with reference to the accompanying drawings, wherein:

Fig. 1 is a perspective view showing a coin payout apparatus
according to a first embodiment of this invention;

Figs. 2(a) through 2(c) show schematic illustrations for description
of operations according to the first embodiment;

Fig. 3 is a schematic illustration of description of cheat-preventive
manner according to the is embodiment;

Fig. 4 is a perspective view showing a coin payout apparatus
according a second embodiment of this invention; and

Fig. 5 is a view partly showing a block diagram according to the
second embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS




A first embodiment according to this invention will be
described with reference to Figs. 1 thru 3. A coin guide 1
is adapted to guide travel of coin 2 successively delivered
in single edge-to-edge array from a coin hopper (not shown)
toward a coin dispensing opening (not shown). The coin guide
1 is elevated from the hopper. The coin guide 1 includes a

_pair of guide plates 3 and 4 confronting with each other and
spaced away from each other by a spacer 5. The spacer 5
defines sufficient width or space 6 slightly larger than a
thickness of the coin so as to allow the coin to pass
therethrough in edge-to edge configuration as shown in Figs.
2(a) to 3. This space 6 is uniformly provided in a direction
of travel of the coins, so that the sapce functions as a
guide passage for the coin.

At a tip end portion la of the coin guide 1, a rotary
arm 7 is pivotably supported, and which is directed in a
direction substantially parallel with the payout direction
of the coin as indicated by the arrow. The rotary arm 7 has
an intermediate portion pivotably supported by a shaft 8 so
that the arm 7 is pivoted in a substantially radial
direction of the coin 2.

A kick or ejector roller 9 is rotatably supported 'at one
end (upper end in Fig. 1) of the rotary arm 7. The ejector
roller 9 is directed in a direction perpendicular to the
rotary arm 7, and is positioned in confrontation with an

open outlet end of the coin guide 1. An outer peripheral




* surface of the kick roller 9 is in rotational contact with

an outer peripheral end surface of the coin 2a (hereinafter
simply referred to as a first coin 2a).

A biasing ‘means such as a coil spring 10 is disposed
between a coin guide 1 and the one end portion of the rotary
arm 7, so that the rotary arm 7 is normally biased toward
.the outer periphreal surface of the first coin 2a. Further,
a supplemental c¢oin ejecting means such as an auxiliary
roller 17 is rotatably provided at one distal end of the
coin guide 1. When the lower half portion of the first coin
2a is brought to a position where the lower half portion of
the coin is interposed between the kick roller 9 and the
supplemental electing means 17, the coin will be ejected in
the direction shown by the arrow in Fig. 1 because of the
biasing force of the coil spring 10.

A locking roller 12 is rotatably supported to another
end portion of the rotary arm 7. The 1locking roller 12
extends in parallel with the kick roller 9. Further, the
coin guide 1 is formed with an arcuate slot 11 engageable
with the locking roller 12. The locking roller 12 has an
outer peripheral surface which is in selective rotational
contact with an outer peripheral surface of a subsequent
second or third coin 2b or 2c.

A protrusion piece 13 protrudes from a side edge of the
another end portion of the rotary arm 7. Further, a sensor

14 is fixedly secured to the coin guide 1 and at a position
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adjacent to the protrusion piece 13. The sensor 14

generates an output ON/OFF signal (pulse signal) upon every
discharge of the coins responsive to the every rocking
motion of the 'rotary arm 7. That is, the protrusion piece
13 is movable toward and away from the sensor 14 by the
rocking motion of the rotary arm 7, so that every coin
_payout is detected by the sensor 14. The sensor 14 may
preferably be a non-contact type sensor such as, for
example, a magnetic proximity switch and photocoupler. This
detection signal is transmitted to a counter (not shown), so
that coin payout number is counted.

At another side edge of the another end portion of the
rotary arm 7, there is provided a stop member 15. Further,
a stop means 16 is fixedly secured to the coin guide 1. The
stop member 15 is brought into abutment with the stop means
16, so that excessive rocking motion of the rotary arm 7 can
be prevented.

Operational mode according to the first embodiment will
next be described. First, as shown in Fig. 2(a), each of
the coins 2a, 2b and 2c is forcibly supplied from the hopper
in edge-to-edge alignment in the coin guide passage. In
this case, the one end of the rotary arm 7 is urged toward
the upper half peripheral portion of the first coin 2a by
the biasing force of the coil spring 10, and the locking
roller 12 is spaced away from the second coin 2b.

Next, as shown in Fig. 2(b), each of the coins is
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- further elevated by the driving force from the hopper, so

that the first coin 2a squeeze itself between the ejecter
roller 9 and the auxiliary ejecter roller 17 against biasing
force of the ‘coil spring 10. As a result, the locking
roller 12 is moved toward a boundary defined between the

subsequent coins 2b and 2c. In this instance, the kick

roller 9 is in contact with the maximum diameter portion of

the first coin 2a. Further, simultaneously, the protrusion
piece 13 is moved into the sensor 14, so that the pulse
signal is outputted therefrom. This output signal implies
the one coin payout, and the output signal is transmitted
into the counter (not shown).

Thereafter, as shown in Fig. 2(c), when the coins are
further advanced, the kick roller 9 is brought into contact
with the lower half peripheral surface of the first coin 2a.
As a result, the one end of the rotary arm 7 is rapidly
moved radially inwardly with respect to the coin because of
the biasing force of the coil spring 10, and accordingly,
the kick roller 9 and the auxiliary roller 17 spring out the
coin 2a.

Then, as shown in Fig. 2(d), the second coin 2b will be
at stand-by position for the subsequent payout operation.
In this state, the rotary arm 7 is at suspensing position
defined by the stop member 15 and the stop means 16. Such
operations are repeatedly carried out for succesive coin

payout.

_(3/_




The first embodiment as described above also provides
coin cheat—pfeventive function. Upon termination of coin
payout for a player, the gaming machine is subjected to a
coin payout- for the next game. Fig. 3 shows a stand-by
state of the coin payout device for the next game. If the
first coin 2a is intended to be raked out by using a pin or
the like, the upper half portion of the coin is brought into
abutment with the kick roller 9, and the one end of the
rotary arm 7 may be moved to a direction radially outwardly
of the coin 2a against the biasing force of the coil spring
10. However, in this case, since the second coin 2b is not
moved upwardly because of non-service state of the gaming
machine, the lock roller 12 is moved toward the second coin
and is abutted at the upper half portion thereof.
Accordingly, the upper end portion of the rotary arm 7
cannot be further moved any more, to thereby prevent the
first coin from being removed out. That is, advancing
movement of the first coin 2a is still interrupted by the
kick roller 9. (During the service state, the lock roller 12

will be entered into the houndary between the second and the

- third coins, so that the kick roller 9 can further be moved

radially outward direction of the coin 2a to permit the coin
to pass therethrough.) By the suitable determination of the
dimension of the rotary arm 7 'relative to the coin 2, cheat-
préventivé functién can be given iﬂ this émbodiment.

According to this embodiment, in addition to the cheat

v
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- preventive function, movement of the rotary arm 7 is

detectable b§ the projection piece 13 and the sensor 14.
Therefore, additional coin payout number detector is not
required. Instead, by the ulilization of the rotary arm per
se, coin payout number can be detected, to thus render the

overall device simple. Further, the cheat preventive

_function can be provided mechanically, not electrically.

Therefore, even at the general failure ~f power supply, coin
cheating is still avoidable.

A second embodiment according to the present invention
will be described with reference to Figs. 4 and 5 wherein
like parts and components are designated by the same
reference numerals and charactors as those shown in the
first embodiment. According to the second embodiment, a
supplemental coin ejector means 172 is in the form of a star
shape 21. The star shaped member 21 also serves as a count
cem rotatably provided to the coin guide 1. Between a pair
of neighbouring projections 22 and 22, a recessed portion
22a is defined in which a part of the outer peripheral
surface of the coin 2 is supportedly held. At a side of the
count cam 21, a counting sensor 14A is provided. The senscr
14A has C-shape as shown in Fig. 4, so that projections 22
can pass through the open space of the sensor 14A. Similar
to the first embodiment, a nori-contact type sensor such as a
photocoupler and magnetic proximity switch is incorporated

in the sensor 14A, so as to /sount each one of the

BN
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- projections 22 for prcducing a corresponding pulse signal.

As shownlin Fig. 4, the rotary arm 7 has another end
(lower end) pirovally supported to the coin guide 1 by means
of a shaft 8A: However, the rotary arm 7 can be pivotally
supported ‘at its intermediate portion so as to rotatably

provide the locking roller 12 at the another end similar to

the first embodiment.

As shown in Fig. 5, the count sensor 14A is connected to
a preset counter 24, so that the output pulse signal from
the sensor 14A is sent to the counter 24. In the preset
counter 24 stored are preset count values each corresponding
to coin payout numbers in accordance with the game result.
If the pulse signal from the count sensor 14A reaches preset
value, the counting is over, and a pulse signal is outputted
for a reset. A central processing wunit (CPU) 25 is
connected to the preset counter 24. The CPU 25 controls
entire system for sending the preset count value to the
preset counter 24.

The preset counter 24 is also connected to a driver 26
which is connected to a locking means 27 for locking the
count cam 11. The locking means 21 includes an
electromagnetic solenoid having a plunger 27a. In response
to the output signal from the preset counter 24, the driver
26 moves the locking means 27, so that the plunger 27a of
the electromagnetic solenoid 27 extends into the recessed

portion 22a of the count cam 14A. As a result, further

j;zgé% -/K{-
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rotation of the count cam 14A is prevented.

The preset counter 24 is connected to an alarm unit 28
which is also connected to the count sensor 14A. When the
output signal ‘from the preset counter 24 is ANDed with the
output signal from the count sensor 14A, the wunit 28
generates alarm. That is, that the output singal from the
breset counter 24 is inputted into the alarm unit 18 implies
that necessary coin payout is completed. However, if the
output signal is sent from the count sensor 14A to the alarm
unit 28 after the output signal from the preset counter 24
is inputted into the alarm unit 28, it can be recognized
that unfare cheating is conducted. Therefore, this logical
product generates the alarm. Incidentally, the
electromagnetic solenoid 27 and the alarming unit 28 can be
used selectively, or be co-used.

Next, an operation according to the second embodiment
will be described. For the coin payout, each of the coins
2a,2b,, is delivered upwardly in edge-to-edge relationship
as shown in Fig. 2 from the hopper (not shown). In this
case, the one end portion of the rotary arm 7 is urged
radially inwardly with respect to the coin by the biasing
force of the spring 10. Further, when each of the coins is
further elevated, the first coin 2a is thrusted into a
space between the kick roller 9 and the star shaped count
cam 17A, =o that the kick roller 9 is moved in radially

outward direction with respect to the coin. When the first



"coin 2a is further advanced and the maximum diameter portion

of the coin 2a passes through the kick roller 9, the kick
roller 9 can be moved radially inwardly relative to the coin
because of - the biasing force of the coil spring 10. As a
result, the coin 2a springs out of the kick roller 9. 1In
this instance, the first ccin 2a is in abutment with one of
‘the projections 22 ©of the star shaped count cam 17A, so that
the count cam 17A is angularly rotated in a direction
indicated by an arrow X. Upon this angular rotation, one of
the remaining projections 22 of the star shaped count cam
17A passes through the count sensor 144, to thereby generate
the pulse signal. This pulse signal 1is subjected to
counting at the preset counter 24.

Such operation is repeatedly carried out until the count
number reaches the preset value given by the CPU 25. Then,
the electromagnetic solenoid 27 is actuated to interlock the
count cam 17A. As a result, further coin payout is
prevented. If cheating is thereafter conducted, the alarm
unit 18 is actuated.

According to the second embodiment, similar to the first
embodiment, coin payout is directly detected, to thereby
facilitate coin payout counting with high accuracy and high
stability.

While the invention has '‘been described in detail and
with reference to specific embodiment thereof, it would be

apparent for those skilled in the art that various changes




~and modifications can be made therein without departing from

the spirit and scope of the invention.
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The claims defining the invention are as follows:

1. A coin payout apparatus in a gaming device which includes a coin
hopper storing therein a plurality of coins;

coin guide connected to said hopper for successiveiy delivering coins
in edge-to-edge relationship from said hopper to a coin dispensing opening,
said coin payout apparatus comprising;

a rotary arm pivotally supported to said coin guide, said rotary arm
having one end portion movable toward and away from a leading coin in said
coin guide;

a coin ejecting roller rotatably supported to said one end portion of
said rotary arm, said coin ejecting roller being in rotatal contact with an
outer peripheral surface of said leading coin in said coin guide;

a biasing means connected to said one end portion of said rotary arm
for biasing said one end toward said leading coin; and

a supplemental coin ejecting means positioned in confrontation with
safd coin ejecting roller, said supplemental coin ejecting means being
rotatably supported for ejecting said leading coin in cooperation with said
coin ejecting roller.

2. The coin payout apparatus as claimed in claim 1, wherein said
rotary arm has an intermediate portion pivotally supported to said coin
guide.

3. The coin payout apparatus as claimed in claim 2, wherein said
rotary arm has another end portion, and further comprisirqg; a locking
roller rotatably supported to said another end portion, said locking roller
being in selective rotational contact with subsequent coins in said coin
guide, said locking roller being brought to a boundary defined between
subsequent second and third coins in said coin guide when said coin
ejecting roller is in contact with said outer peripheral portion of said
leading coin.

4., The coin paywut apparatus as claimed in claim 2, further
comprising a detecting means for detecting rocking numbers of said rotary
arm, said detecting means comprising a first component fixedly secured to
sald coin guide, and second component provided integral with said another
end of said rotary arm.

[
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5. The coin payout apparatus as claimed in claim 4, wherein said
first component comprises a non-contact type detecting element, and said
second component comprises a protruding piece movable toward and away from
said detecting element, said detesting element generating a pulse signal in
response to entry of said protruding piece thereinto.

6. The coin payout apparatus as claimed in claim 1, wherein said
supplemental coin ejecting means comprises a count cam in rotational
contact with said leading coin, said count cam having a star shape
configuration provided with a plurality of projections defining a recessed
portion therebetween, said leading coin being rotationally supported in
said recessed portion.

7. The coin payout apparatus as claimed in claim 6, further
comprising a sensor disposed adjacent said count cam, each of said
projections of said count cam heing adapted to pass through said sensor
during angular rotation, and said sensor generating a pulse signal upon
every passing of said projections therethrough.

8. The coin payout apparatus as claimed in claim 7 further
comprising a preset counter connected to said sensor, and a locking means
connected to said preset counter for preventing said count cam from its
rotation, said preset counter counting said pulse signal from said sensor
and generating an output signal upon reaching a reset count value, sai
output signal being transmitted to said locking means.

9. The coin payout apparatus as claimed in claim 8, further
comprising alarm unit connected to said preset counter and said sensor,
said alarming unit being operable upon receiving said output signal from
said preset counter and said pulse signal from said sensor.

10. The coin payout apparatus as claimed in claim 8 wherein said
preset value corresponds to coin numbers to be dispensed in accordance with
a game result.

11. A coin payout apparatus substantially as hereinbefore described
with reference to the accompanying drawings.

DATED this SIXTH day of September 1990
Kabushiki Kaisha Sigma

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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