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(54) COIN PAYOUT DEVICE

(57) A coin payout device is provided to prevent parts
from being damaged when coin jams is resolved. A pay-
out slide (7) that reciprocates by driving a drive motor M
is provided below a coin tube (4). Coin receiving holes
(7a) to (7e) are formed in the payout slide (7), one of
which can receive only one coin dropping out of the coin
tube (4). While the payout slide (7) reciprocates once,
the coin received in one of the coin receiving hole (7a)
to (7e), and the received coin is paid out. The average
period of time for energizing the drive motor M, which is
required to reciprocate the payout slide (7) once, is ap-
proximately 0.7 seconds. In an inventory operation, when
an operator pushes a button, the drive motor M is ener-
gized for 0.4 seconds. Therefore, the amount of move-
ment of the payout slide in the inventory operation is sig-
nificantly smaller than the amount of movement in a nor-
mal payout operation.
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Description

Technical field

[0001] The present invention relates to a coin payout
device that pays out the coins accommodated in a coin
tube, and more specifically, to a coin payout device hav-
ing a function to resolve coin jams.

Background art

[0002] A device disclosed, for example, in Patent liter-
ature 1 has been known as a coin payout device installed
in a vending machine. This coin payout device has a con-
figuration in which a payout slide is provided to be able
to reciprocate below a coin tube. By reciprocating the
payout slide, the coins stacked and accommodated in
the coin tube are received in the payout slide and then
paid out.
[0003] In this coin payout device, a coin jam is likely to
occur while the payout slide reciprocates. To resolve the
coin jam, a drive motor coupled with the payout slide is
automatically rotated in the reverse direction or normal
direction. When it is not possible to resolve the coin jam
by such an automatic operation, this is considered as an
error and the control for payout is stopped, and then an
operation by human such as an operator (referred to as
"inventory operation") is required. In this way, in a con-
ventional coin payout device, an operator may drive a
drive motor in order to resolve coin jams or check the
operation of the payout slide by maintenance and inspec-
tion.

Citation list

Patent Literature

[0004]

PTL1: Japanese Patent Application Laid-Open Pub-
lication No. 2001-357426

Summary of Invention

Technical Problem

[0005] With a conventional coin payout device, the
drive motor is controlled to be rotated in the normal or
reverse direction for a predetermined period of time dur-
ing an inventory operation by the operator. However, if
the coin jam is serious, the jam may not be resolved only
by reciprocating the payout slide. In this case, there is a
problem that if an inventory operation is adopted to re-
solve the trouble, the coins worse get stuck and parts
such as a payout slide and so forth are damaged. More-
over, if it is not possible to resolve the jam by the inventory
operation, the coin payout device should be removed
from the vending machine, or taken apart. This causes

a problem that operator’s work becomes complex and
the down time is prolonged, so that loss occurs.
[0006] It is therefore an object of the present invention
to provide a coin payout device configured to prevent
parts from being damaged to resolve coin jams, and to
easily resolve the coin jams.

Solution to Problem

[0007] It is assumed that a coin payout device accord-
ing to the present invention sequentially pays out the
coins in a coin tube through predetermined movement
of a movable member provided below the coin tube by a
driving force from a drive motor. The structure and con-
figuration of the movable member according to the
present invention is not limited as long as the movable
member is moved by a driving force from a drive motor,
and the coins in a coin tube are paid out during the move-
ment of the movable member. For example, as a payout
slide 7 described in the following embodiments, the mov-
able member may linearly reciprocate, and, during one
reciprocating motion, may receive and pay out a coin.
Alternately, the movable member may rotate in a prede-
termined direction to pay out a coin.
[0008] With the above-described configuration, the in-
vention recited in claim 1 includes a coin payout device
configured to sequentially pay out coins in a coin tube
through predetermined movement of a movable member
by a driving force from a drive motor, the movable mem-
ber being provided below the coin tube. The coin payout
device includes: a payout determining means for deter-
mining payout of a coin; a payout control means for pay-
ing out the coin through movement of the movable mem-
ber by a predetermined amount by driving the drive motor
based on a result of determination by the payout deter-
mining means; an operation input means that can be op-
erated by an operator; an operation signal output means
for outputting an operation signal based on an operation
inputted to the operation input means; and a motor driving
means for driving the drive motor based on the operation
signal outputted from the operation signal output means.
The motor driving means drives the drive motor with an
amount of driving smaller than an amount of driving of
the drive motor for which the payout control means pays
out the coin.
[0009] The invention recited in claim 2 includes a timer
means for timing a period of time over which the drive
motor is driven by the motor driving means. The motor
driving means drives the drive motor when the operation
signal is outputted, and stops driving the drive motor
when the timer means times a preset drive stopping time.
A period of time until the drive stopping time is set shorter
than an average period of time over which the drive motor
is driven while the payout control means pays out the
coin.
[0010]  The invention recited in claim 3 is characterized
in that the amount of driving of the drive motor driven by
the motor driving means is equal to or smaller than half
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of an amount of driving of the drive motor driven by the
payout control means.
[0011] The invention recited in claim 4 includes a coin
payout device configured to sequentially pay out coins
in a coin tube through predetermined movement of a
movable member by a driving force from a drive motor,
the movable member being provided below the coin tube.
The coin payout device includes: a payout determining
means for determining payout of a coin; a payout control
means for paying out the coin through movement of the
movable member by a predetermined amount by driving
the drive motor based on a result of determination by the
payout determining means; an operation input means
that can be operated by an operator; an operation de-
tecting means that is able to detect an operation being
inputted to the operation input means; and a motor driving
means for driving the drive motor only while the operation
detecting means detects the operation being inputted to
the operation input means. The motor driving means can
stop driving the drive motor with a smaller amount of driv-
ing of the drive motor than an amount of driving of the
drive motor (M) controlled by the payout control means.
[0012] The invention recited in claim 5 is characterized
in that: the operation input means is formed of a push
button that can be pushed by the operator; and the op-
eration detecting means detects a start of the operation
when the push button is pushed, and detects termination
of the operation when the push button is released from
being pushed.
[0013] The invention recited in claim 6 is characterized
in that: the operation input means is configured to be able
to operate the drive motor by selecting a driving direction
of the drive motor; and the motor driving means drives
the drive motor in a direction according to the operation
inputted to the operation input means.
[0014] According to the present invention, the payout
control means moves the movable member by driving
the drive motor. At this time, the movable member should
move in the range over which a coin is paid out. A method
of stopping driving the drive motor by the payout control
means is not limited. For example, as described in the
embodiments, the driving of the drive motor may be
stopped when the movable member (payout slide 7)
reaching a preset position (original position) is detected.
Alternatively, a period of time over which the drive motor
is driven, which is required to ensure that the coin is paid
out, is calculated and stored in advance, and the driving
of the drive motor may be stopped after the period of time
has elapsed from the time the drive motor starts driving.
In addition, according to the present invention, although
the direction in which the drive motor is driven is not lim-
ited, it is preferred that the direction in which the drive
motor is driven can be selected while the drive motor is
driven by the motor driving means, as recited in claim 6.
In addition, the manner of motion of the drive motor ac-
cording to the present invention is not limited. The motion
may include, for example, rotary motion as an electric
motor and a linear motion as a linear motor.

[0015] According to the invention recited in claims 1 to
3, the motor driving means drives the drive motor with a
smaller amount of driving than an amount of driving when
the drive motor is driven by the payout control means.
Therefore, the amount of movement of the movable
member in a manual operation by the operator is smaller
than the amount of movement for paying out a coin in a
normal use condition. In this way, with the invention re-
cited in claims 1 to 3, the amount of driving of the drive
motor may be controlled such that the amount of move-
ment of the movable member controlled by the motor
driving means is smaller than the amount of movement
of the movable member controlled by the payout control
means. Here, in view of the object of the present inven-
tion, it is preferred that the amount of movement of the
movable member (the amount of driving of the drive mo-
tor) controlled by the motor driving means is equal to or
less than half of the amount of movement of the movable
member (the amount of driving of the drive motor) con-
trolled by the payout control means. Here, according to
the invention recited in claims 1 to 3, means for which
the motor driving means stops driving the drive motor is
not limited. For example, as the invention recited in claim
2, an average period of time for driving the drive motor,
which is controlled by the payout control means, is cal-
culated, and then, the period of time for driving the drive
motor, which is controlled by the motor driving means,
may be shorter than the calculated average period of
time. Alternatively, another configuration is possible
where a means for detecting the position of the movable
member is provided, and the driving of the drive motor
is stopped when the movable member reaching a pre-
determined position is detected. With invention recited
in claims 4 and 5, the motor driving means drives the
drive motor only during the operation by the operation
input means. Therefore, it is possible to reduce an
amount of movement of the movable member during the
operation by the operator as compared to a case where
a coin is paid out in a normal use condition.

Advantageous Effects of Invention

[0016] With the present invention, it is possible to move
a movable member less to resolve a coin jam than to pay
out a coin, and therefore the driving force from the drive
motor is not overly applied to the position at which the
coin jam occurs. Accordingly, it is possible to prevent the
stuck coins from worse getting stuck, or prevent parts
such as a movable member and so forth from being dam-
aged. Moreover, the movable member is moved slightly
and stopped at an appropriate position, and therefore it
is possible to easily specify the location at which a coin
jam occurs or the location at which a failure occurs. Con-
sequently, it is possible to improve the operability to easily
solve the coin jam.
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Brief Description of Drawings

[0017]

Fig. 1 is a perspective view showing a coin process-
ing apparatus;
Fig. 2 is an exploded perspective view showing a
state in which parts of a coin payout device are taken
apart;
Fig. 3 is an exploded perspective view showing a
state in which other parts of the coin payout device
are taken apart;
Fig. 4 is a planar cross-sectional view showing a
standby state of the coin payout device;
Fig. 5 is a planar cross-sectional view showing a pay-
out state of the coin payout device;
Fig. 6 is a block diagram showing a control unit for
the coin payout device;
Fig. 7 is a flowchart showing a coin payout process;
Fig. 8 is a flowchart showing an inventory process;
Fig. 9 is a flowchart showing an inventory termination
process;
Fig. 10 is a flowchart showing an inventory process
according to Embodiment 2; and
Fig. 11 is a flowchart showing an inventory process
according to Embodiment 3.

Description of Embodiments

[0018] Now, the coin payout device according to Em-
bodiment 1 of the present invention will be described with
reference to Figs. 1 to 9. Fig. 1 is a perspective view
showing a coin processing apparatus formed integrally
with a coin payout device. Fig. 2 is an exploded perspec-
tive view showing a state in which parts of the coin payout
device are taken apart. A coin processing apparatus 101
shown in Fig. 1 is installed in, for example, a vending
machine to introduce a coin inputted from a coin entry
port of the vending machine into a slot 102 of the coin
processing apparatus 101. After the coin is introduced
into the slot 102, an identification device 103 checks if
the coin is real or fake and also checks the type of the
coin. Then, the coin is introduced into a coin payout de-
vice 1 according to the type.
[0019] The coin payout device 1 according to the
present embodiment includes a coin tube 4 formed by
coupling a tube body 2 with a tube case 3 to face one
another as shown in Fig. 2. In the coin tube 4, coins are
stacked and accumulated in a vertical direction, and stor-
age tubes 5a to 5e each having an upper open end and
a bottom open end are aligned. For example, the storage
tubes 5a and 5b store 100 yen coins, the storage tube
5c stores 10 yen coins, the storage tube 5d stores 50
yen coins and the storage tube 5e stores 500 yen coins.
Coins are identified in the coin identification device 103,
and then drop from the respective upper open ends of
the storage tubes 5a to 5e into the storage tubes 5a to
5e. As a result, the coins are stored in the storage tubes

5a to 5e. Therefore, with the present embodiment, the
diameters of the storage tubes 5a to 5e correspond to
the respective sizes of coins to be stored in the storage
tubes 5a to 5e. A plurality of screw fixing parts 2a slightly
projecting downward are formed on the bottom surface
of the tube body 2. A tube base 6 is screwed to those
screw fixing parts 2a. In this case, a predetermined gap
is formed between the tube body 2 and the tube base 6,
so that the payout slide 7 reciprocatably comes in and
comes out of the gap.
[0020] The payout slide 7 is formed of a rectangular
thin plate member having a thickness that allows the pay-
out slide 7 to pass through the gap between the tube
body 2 and the tube base 6. Coin receiving holes 7a to
7e are formed in the payout slide 7 to penetrate the payout
slide 7 in the direction of the thickness of the payout slide
7. The coin receiving holes 7a to 7e have the shapes that
fit the storage tubes 5a to 5e, respectively, and are ar-
ranged to face the storage tubes 5a to 5e, respectively,
when the payout slide 7 comes in between the tube body
2 and the tube base 6 and stops at a predetermined po-
sition. In addition, the thicknesses of the payout slide 7,
that is, the depth of each of the coin receiving holes 7a
to 7e is designed to accept only one coin. Here, although
detailed description will be explained later, cutouts 6a to
6e having the same respective curvatures as of the stor-
age tubes 5a to 5e and the coin receiving holes 7a to 7e.
These cutouts 6a to 6e are arranged to face the bottom
open ends of the storage tubes 5a to 5e, respectively.
Here, more than two-thirds of the bottom open end of
each of the storage tubes 5a to 5e face an upper surface
6f of the tube base 6 (see Fig. 4). Therefore, when the
payout slide 7 slides to the position at which the coin
receiving holes 7a to 7e face the storage tubes 5a to 5e,
respectively, the coins placed in the bottoms of the stor-
age tubes 5a to 5e, that is, only the respective ones drop
into the coin receiving holes 7a to 7e, and then are placed
in the coin receiving holes 7a to 7e on the upper surface
6f of the tube base 6.
[0021] Then, the payout slide 7 having the above-de-
scribed configuration moves forward and backward in
the coin payout device 1 by the driving force from a drive
motor M. This drive motor M is coupled with the payout
slide 7 via a motion conversion mechanism 8 as shown
in Fig. 3. The motion conversion mechanism 8 includes
a pair of cam bodies 9, 9 and a payout link 10. The pair
of cam bodies 9, 9 is coupled with a speed reducer (not
shown) that reduces the output of the drive motor M. The
payout link 10 operates integrally with the cam bodies 9,
9 to convert rotational motion into reciprocating linear
motion. A cam body 9 has a disk-like planar part 9a; a
shaft part 9b projecting from one side (upper surface) of
the planar part 9a along the axis of rotation; and an en-
gagement pin 9c that projects from the other side (lower
surface) of the planar part 9a and is provided on the po-
sition out of the axis of rotation. Then, the shaft part 9b
is coupled with the speed reducer (not shown), so that
the cam body 9 rotates slowly with the rotation of the
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drive motor M.
[0022] On the other hand, the payout link 10 includes
a quadratic prism-shaped first link part 10a extending
along the longitudinal side surface of the payout slide 7,
and a second link part 10b extending outwardly from one
end of the first link part 10a. A pair of guide grooves 11
extending in the longitudinal direction is formed on the
upper surface of the first link part 10a. The engagement
pins 9c of the cam bodies 9 are movably fitted into the
guide grooves 11, respectively. By this means, the pay-
out link 10 reciprocates once in the coin payout device 1
in the direction orthogonal to the longitudinal direction of
the coin payout device 1 every time the cam bodies 9
rotate once. In addition, three coupling pins 12 project
from the side surface of the payout link 10 that faces to
the direction of forward movement of the payout link 10,
and are fixed into pin holes 13 of the payout slide 7, re-
spectively. In this way, the payout link 10 and the payout
slide 7 are fixedly connected with one another, and there-
fore the payout slide 7 reciprocates integrally with the
payout link 10 by the driving force from the drive motor M.
[0023] In addition, guide holes 14a to 14d are formed
in the payout link 10 such that the guide holes 14a to 14d
penetrate the payout link 10 in the direction of movement
of the payout link 10 (the direction in which the payout
link 10 moves forward and backward). These guide holes
14a to 14d are aligned to face the coin receiving holes
7a to 7d, respectively, when the payout link 10 and the
payout slide 7 are connected with one another. In addi-
tion, these guide holes 14a to 14d are located a little
below the coin receiving holes 7a to 7d, respectively.
Anti-drop pieces 15a to 15d that reciprocate integrally
with the payout link 10 or move relatively with the payout
link 10, are provided in the guide holes 14a to 14d, re-
spectively. Each of the anti-drop pieces 15a to 15d in-
cludes one end which is cut in a concave in the direction
of forward movement of the anti-drop pieces 15a to 15d.
Meanwhile, the other ends of the anti-drop pieces 15a to
15d face movement restriction pins 16a to 16d, respec-
tively in the opposite direction from the forward move-
ment of the anti-drop pieces 15a to 15d (see Fig. 4 and
Fig. 5).
[0024] The movement restriction pins 16a to 16d can
project and retract by respective electromagnetic sole-
noids. To be more specific, the movement restriction pins
16a to 16d move to project downward under a non-exci-
tation condition and moves upward to retract under an
excitation condition. All the movement restriction pins
16a to 16d are arranged to be able to project and retract
in the vertical direction. These movement restriction pins
16a to 16d come in the movement loci of the anti-drop
pieces 15a to 15d when projecting, and are out of the
movement loci of the ant-drop pieces 15a to 15d when
retracting.
[0025]  In addition, as shown in Fig. 3, a second link
part 10b of the payout link 10 has a pair of plate members
17a and 17b which are arranged a predetermined dis-
tance away from one another and face one another. Each

of these plate members 17a and 17b has a side surface
formed into a concave to fit the part of the payout slide
7 along which the coin receiving hole 7e is formed. An
anti-drop piece 18a of a rocking member 18 can come
in between the pair of the plate members 17a and 17b.
As shown in Fig. 4 and Fig. 5, the rocking member 18 is
supported in a housing 110 to rock about a rocking shaft
18b between the payout link 10 and a back surface 110a
of the housing 110. In addition, the rocking member 18
includes an abutting part 18c. A rocking restriction pin
16e is located on the rocking locus of the abutting part
18c. Like the movement restriction pins 16a to 16d, this
rocking restriction pin 16e can project and retract in a
vertical direction by an electromagnetic solenoid. To be
more specific, the rocking restriction pin 16e projects on
the rocking locus of the abutting part 18c of the rocking
member 18 under a normal un-excitation state, and, on
the other hand, moves upward to retract, and therefore
is out of the rocking locus of the abutting part 18c under
an excitation state.
[0026] Then, an elastic piece 19 which is deformable
in the vertical direction is provided in the anti-drop piece
18a of the rocking member 18. The elastic piece 19 has
a bottom surface from which a convex pin 19a projects.
A slide groove 20 is formed in the plate member 17b in
the second link part 10b. The convex pin 19a is fitted into
the slide groove 20 and can slide in the slide groove 20.
This slide groove 20 is formed in a long hole along the
longitudinal direction of the payout link 10. When the pay-
out link 10 reciprocates, the convex pin 19a slides in the
slide groove 20 to rock the rocking member 18.
[0027] In a normal state of the rocking member 18, the
tip of the anti-drop piece 18a is located below the coin
receiving hole 7e while contacting the cutout 6e of the
tube base 6, as shown in Fig. 4. In this state, the drive
motor M is driven to slide the payout link 10 and the pay-
out slide 7 to the back surface 110a side, so that a force
is applied to slide the convex pin 19a in the slide groove
20. As a result, the rocking member 18 attempts to rock
about the rocking shaft 18b clockwise in the figure. How-
ever, when the rocking restriction pin 16e is projecting,
the abutting part 18c abuts on the rocking restriction pin
16e to restrict the rocking member 18 from rocking.
Therefore, under this state, when the payout link 10 slides
to the back surface 110a side, the convex pin 19a is
pushed up by the side edge of the slide groove 20 and
the elastic piece 19 deforms to bend upward, so that the
convex pin 19a drops out of the slide groove 20. Conse-
quently, while the rocking member 18 keeps in the state
shown in Fig. 4, the payout link 10 and the payout slide
7 slide to the back surface 110a side. As a result of this,
most of the anti-drop piece 18a is located under the coin
receiving hole 7e. Therefore, even if the payout slide 7
moves to the back surface 110a side, the anti-drop piece
18a may prevent a coin from dropping out of the coin
receiving hole 7e.
[0028] On the other hand, in a case where the rocking
restriction pin 16e is out of the rocking locus of the abut-
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ting part 18c because the electromagnetic solenoid is
excited when the payout slide 7 moves to the back sur-
face 110a side, the convex pin 19a slides in the slide
groove 20 to rock the rocking member 18 as shown in
Fig. 5. In this way, when the rocking restriction pin 16e
is out of the rocking locus of the abutting part 18c, the
anti-drop piece 18a completely leaves the coin receiving
hole 7e with the movement of the payout slide 7. There-
fore, it is possible to drop a coin in the coin receiving hole
7e into a payout part 21 located in the lower part.
[0029] Next, paying out the coins in the coin receiving
holes 7a to 7d and restriction on the coin payout will be
described. During a standby state of the coin payout de-
vice 1, the payout slide 7 and the payout link 10 rest at
the original position shown in Fig. 4. In this state, the
movement restriction pins 16a to 16d are located in ap-
proximately the center between the payout link 10 and
the back surface 110a of the housing 110. Here, the
movement restriction pins 16a to 16d are normally in a
non-excitation state and keep projecting. In addition, the
anti-drop pieces 15a to 15d are held in the guide holes
14a to 14d in the payout link 10 while a small distance is
maintained with respect to the cutouts 6a to 6d of the
tube base 6 and also a small distance is maintained with
respect to the movement restriction pins 16a to 16d, as
shown in the figure. Then, the guide holes 14a to 14d
have respective holding means (not shown) that remov-
ably hold the anti-drop pieces 15a to 15d. The principle
for holding the anti-drop pieces 15a to 15d by these hold-
ing means accounts for the relationship between the
elastic piece 19 with the convex pin 19a and the slide
groove 20 formed in the second link part 10b.
[0030] That is, in the standby state shown in Fig. 4, the
coin receiving holes 7a to 7d face the bottom open ends
of the storage tubes 5a to 5d, respectively. By this means,
coins drop from the storage tubes 5a to 5d to the coin
receiving holes 7a to 7d, and the respective ones are
accommodated in the coin receiving holes 7a to 7d. In
this state, when the drive motor M is driven, the payout
link 10 and the payout slide 7 integrally slide to the back
surface 110a of the housing 110 and reach the payout
position shown in Fig. 5. At this payout position, the coin
receiving holes 7a to 7d of the payout slide 7 completely
leave the upper surface 6f of the tube base 6.
[0031] Meanwhile, at the original position shown in Fig.
4, the anti-drop pieces 15a to 15d are held by the holding
means in the guide holes 14a to 14d, respectively. There-
fore, when the payout link 10 slides to the back surface
110a, the holding force of the holding means allows the
anti-drop pieces 15a to 15d to move integrally with the
payout link 10 to the back surface 110a. At this time, only
the movement restriction pin 16a is excited and the move-
ment restriction pins 16b to 16d are maintained in a non-
excitation state in Fig. 5. As a result, only the movement
restriction pin 16a is out of the movement locus of the
anti-drop piece 15a while the movement restriction pins
16b to 16d project on the movement loci of the anti-drop
pieces 15b to 15d. Therefore, there is no restriction to

move the anti-drop piece 15a, so that the anti-drop piece
15a moves integrally with the payout link 10 and the pay-
out slide 7 to the back surface 110a. Here, escape holes
111a to 111d facing the anti-drop pieces 15a to 15d, re-
spectively, are formed in the back surface 110a. Here,
when the anti-drop pieces 15a to 15d move, those escape
holes 111a to 111d receive the anti-drop pieces 15a to
15d.
[0032] Meanwhile, the movement restriction pins 16b
to 16d project on the movement loci of the anti-drop piec-
es 15b to 15d as described above, and therefore, as soon
as the payout link 10 moves to the buck surface 110a,
the ant-drop pieces 15b to 15d contact the movement
restriction pins 16b to 16d. The anti-drop pieces 15a to
15d are held by the holding means in the guide holes 14a
to 14d, respectively. Here, when a force equal to or great-
er than the holding force of the holding means is applied
to the anti-drop pieces 15a to 15d, the anti-drop pieces
15a to 15d may not be held by the holding means. As
described above, when the movement restriction pins
16b to 16d contact the anti-drop pieces 15b to 15d, re-
spectively, a force equal to or greater than the holding
force of the holding means acts. As a result, the payout
link 10 moves relatively with the anti-drop pieces 15b to
15d. In this way, in a state where the payout slide 7 reach-
es the payout position shown in Fig. 5, the coin receiving
holes 7b to 7d are located above the upper parts of the
anti-drop pieces 15b to 15d. Therefore, the anti-drop
pieces 15b to 15d prevent the coins in the coin receiving
holes 7b to 7b from dropping.
[0033] Here, when the drive motor M is further driven
in a state where the payout slide 7 and the payout slide
10 are in the payout position shown in Fig. 5, the payout
link 10 and the payout slide 7 return to the original position
shown in Fig. 4. At this time, the anti-drop piece 15a is
held in the guide hole 14a by the holding force of the
holding means, and therefore moves integrally with the
payout link 10, to the original position. In addition, the
anti-drop pieces 15b to 15d are no longer fitted into the
guide holes 14b to 14d. Therefore, the payout link 10 first
moves relatively with the anti-drop pieces 15b to 15d dur-
ing the movement from the payout position shown in Fig.
5 to the original position shown in Fig. 4. Then, when the
payout link 10 reaches the original position, the anti-drop
pieces 15b to 15d are held again by the holding means
in the guide holes 14b to 14d.
[0034]  Next, a controller that controls the coin payout
device 1 having the above-described configuration will
be described. Here, with the present embodiment, al-
though a configuration is adopted where the controller
that controls the coin payout device 1 is provided sepa-
rately from a controller that controls the coin identification
device 103 and a calculating unit that calculates change
based on an amount of money having been put into or a
selected product, another embodiment is possible where
one controller covers such as various controls.
[0035] Fig. 6 is a block diagram showing the configu-
ration of a controller that controls the coin payout device
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1. A payout controller 50 includes: a ROM that stores
various programs; a CPU that reads and processes the
programs stored in the ROM based on input signals; and
a RAM used as a temporary storage area for calculation.
A change calculating unit 51, an original position switch
52, an inventory switch 53, a motor normal rotation switch
54, a motor reverse rotation switch 55 and a timer T are
connected to the input side of the payout controller 50.
The change calculating unit 51 calculates change based
on an amount of money that has been put into and a
selected product. The original position switch 52 detects
the payout slide 7 being located at the original position
shown in Fig. 4. For example, the original position switch
52 may be a limit switch configured to close the circuit
when the payout slide 7 reaches the original position.
However, the original position switch 52 is not limited to
the limit switch as long as it can detects the payout slide
7 being located at the original position. The original po-
sition switch 52 may be a photo sensor or a magnetic
sensor, instead of the limit switch, and detection means
are not limited to a specific one. Moreover, the original
position switch 52 may directly detect the position of the
payout slide 7 as described above. Alternatively, the orig-
inal position switch 52 may indirectly detect the position
of the payout slide 7 by detecting, for example, the posi-
tion of the payout link 10 or a change in the rotational
position of the cam body 9.
[0036] The inventory switch 53 detects the operation
by an operator and is provided in, for example, the hous-
ing 110, a remote controller that can communicate with
the payout controller 50, and so forth. Here, a push button
which can be pushed by the operator is provided inte-
grally with the controller 50 on a substrate fixed to a pre-
determined position in the housing 110 (see Fig. 1). When
the inventory switch 53 detects the operator pushing the
push button, the mode of the payout controller 50 is
switched from a normal mode that represents a normal
use state to a maintenance mode in which the operation
by the operator is accepted. After that, the process
progresses according to the operation by the operator
which is detected by various switches. Here, when the
inventory switch 53 detects the operation by the operator
in the maintenance mode, the mode of the payout con-
troller 50 is switched to the normal mode. Like the inven-
tory switch 53, the motor normal rotation switch 54 and
the motor reverse rotation switch 55 are provided in the
push button to detect the operation by the operator. The
motor normal rotation switch 54 and the motor reverse
rotation switch 55 may be provided in the housing 110,
a remote controller and so forth. Both the switches 54
and 55 are enabled only when the mode of the payout
controller 50 is set in the maintenance mode. In the main-
tenance mode, when the motor normal rotation switch
54 detects the operation by the operator, the drive motor
M rotates in one direction (normal direction). Meanwhile,
when the motor reverse rotation switch 55 detects the
operation by the operator, the drive motor M rotates in
the other direction (reverse rotation).

[0037] The timer T outputs a clock pulse signal to the
payout controller 50 per predetermined period of time
(e.g. 100 ms). Clock pulse signals outputted from the
timer T are used in the payout controller 50 to time the
period of time for which the drive motor M is driven.
[0038] In addition, the drive motor M coupled with the
payout slide 7, the movement restriction pins 16a to 16d,
the rocking restriction pin 16e (electromagnetic solenoid)
and an alarm 56 that warns occurrence of a coin jam, are
connected to the output side of the payout controller 50.
Now, maj or processes performed by the payout control-
ler 50 will be described with reference to Fig. 7 to Fig. 9.
[0039]  First, a coin payout process performed during
which the payout controller 50 is set in the normal mode,
will be explained with reference to Fig. 7. This coin payout
process is started at the time a payout command to pay
out change is inputted from the change calculating unit
51 to the payout controller 50.

(Step S1)

[0040] When a change payout command is inputted to
the payout controller 50, the CPU analyzes the input com-
mand.

(Step S2)

[0041] Next, the CPU energizes the electromagnetic
solenoids for the restriction pins 16a to 16e correspond-
ing to the selected coins to be paid out, based on the
result of the analysis in the step S1. Here, with the present
embodiment, only one coin is paid out by one reciprocat-
ing motion of the payout slide 7. For example, in order
to pay out one 500 yen coin, one 100 yen coin, one 50
yen coin, and one 10 yen coin, the payout slide 7 recip-
rocates four times. Meanwhile, for example, in order to
pay out three 10 yen coins and one 50 yen coin, the
payout slide 7 also reciprocates four times. In this way,
in order to pay out multiple types of coins, the CPU excites
the corresponding electromagnetic solenoids in a preset
order.

(Step S3)

[0042] Next, the CPU energizes the drive motor M to
be driven to rotate.

(Step S4)

[0043] Next, the CPU sets 1000 ms as the maximum
period of time for one coin payout operation, that is, for
one reciprocating motion of the payout slide 7. Here, the
number of times clock pulse signals are inputted from
the timer T is stored on a predetermined storage area in
the RAM as a timer count value. For example, when a
clock pulse signal is inputted from the timer T per 100
ms, "10" is stored on the storage area as a timer count
value. Here, with the present embodiment, the average
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period of time over which the drive motor M drives, which
is required for one reciprocating motion of the payout
slide 7, is approximately 700 ms. In other words, the av-
erage period of time over which the drive motor M drives,
which is required for which the payout slide 7 moves from
the original position and returns to the original position,
is approximately 700 ms. Therefore, here, the maximum
period of time for payout is set to have a sufficient period
of time for which the payout slide 7 reciprocates once
and reaches the original position.

(Step S5)

[0044] In step S5, the CPU determines whether or not
the original position detecting switch 52 detects the pay-
out slide 7 reaching the original position. When the CPU
determines that the payout slide 7 reaches the original
position, the step moves to step S10, and, on the other
hand, determines that the payout slide 7 has not reached
the original position, the step moves to step S6.

(Step S6)

[0045] In the step S5, when determining that the payout
slide 7 has not reached the original position, the CPU
performs timer updating. To be more specific, the CPU
determines whether or not a clock pulse signal is inputted
from the timer T, and, when a clock pulse signal is input-
ted, the CPU subtracts the timer count value having been
stored on the storage area in the step S4 and stores the
resulting value.

(Step S7)

[0046] Next, the CPU determines whether or not the
timer count value stored on the storage area is "0" ac-
cording to the result of the timer updating in the step S6,
and also determines whether or not the maximum period
of time for payout has elapsed. As a result of this, when
the CPU determines that the maximum period of time for
payout has elapsed, the step moves to step S8. On the
other hand, when determining that the maximum period
of time for payout has not elapsed, the CPU repeats the
step S5 to the step S7 until the payout slide 7 reaches
the original position or the maximum period of time for
payout has elapsed.

(Step S8)

[0047] In the step S7, the case where the CPU deter-
mines that the maximum period of time for payout has
elapsed means that the payout slide 7 has not reached
the original position though the drive motor M is driven.
Therefore, the CPU determines that a coin jam occurs
and performs predetermined error handling. Here, the
error handling includes: sending an error command to
the alarm 56 to inform the operator that a coin jam occurs;
and automatically resolving the coin jam by stopping en-

ergizing the solenoid or by rotating the drive motor M
reversely.

(Step S9)

[0048] Next, the CPU stops energizing the drive motor
M.

(Step S10)

[0049] Moreover, in the step S5, when determining that
the original position detecting switch 52 detects the pay-
out slide 7 reaching the original position, the CPU rec-
ognizes that the payout is normally carried out and de-
termines whether or not to continue the coin payout proc-
ess. When determining that the coin payout process con-
tinues, the CPU moves the step to the step S2 to pay out
again the corresponding coin, and, on the other hand,
when determining that the coin payout process does not
continue, the CPU moves the step to step S9 and ends
the coin payout process.
[0050] Next, "inventory process" will be described with
reference to Fig. 8. The inventory process is performed
by an operator to resolve coin jams or do maintenance.
This inventory process is started at the time the mode of
the payout controller 50 is switched to the maintenance
mode after the inventory switch 53 detects an operation
by the operator while the payout controller 50 is set in
the normal mode.

(Step S21)

[0051] When the mode is switched to the maintenance
mode, the CPU waits until the motor normal rotation
switch 54 or the motor reverse rotation switch 55 (here-
inafter referred to as "motor driving switch) detects the
operation by the operator.

(Step S22)

[0052] Then, when the motor driving switch detects the
operation by the operator, the CPU stores the timer count
value on a predetermined storage area in the RAM and
sets the period of time over which the drive motor M is
energized (40 ms).

(Step S23)

[0053] Next, the CPU energizes the drive motor M. At
this time, in the step S21, when the motor normal rotation
switch 54 detects the operation by the operator, the CPU
energizes the drive motor M to be driven to rotate in the
normal direction. On the other hand, when the motor re-
verse rotation switch 55 detects the operation by the op-
erator, the CPU energizes the drive motor M to be driven
to rotate in the reverse direction.
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(Step S24)

[0054] Next, like in the step S6, the CPU determines
whether or not a clock pulse signal is inputted from the
timer T, and, when a clock pulse signal is inputted, sub-
tracts the timer count value which has been stored on
the storage area in the step S22 and stores the resulting
value.

(Step S25)

[0055] Next, the CPU determines whether or not the
timer count value is "0" according to the result of the timer
updating in the step S24, and therefore determines
whether or not the period of time for energization (40 ms)
has elapsed. As a result of this, when determining that
the period of time for energization has elapsed, the CPU
moves the step to step S26. On the other hand, when
determining that the period of time for energization has
not elapsed, the CPU repeats the step S25 and the step
S26 until the period of time for energization has elapsed.

(Step S26)

[0056] Then, in the step S25, when determining that
the period of time for energization (40 ms) has elapsed,
the CPU stops energizing the drive motor M.
[0057] With the inventory process described above,
the drive motor M is energized only for 40 ms for one
operation, in order to resolve a coin jam through a manual
operation by an operator or do maintenance. As de-
scribed above, the average period of time over which the
drive motor M drives (period of time for energization) is
approximately 700 ms, which is required for one recip-
rocating motion of the payout slide 7. Therefore, if the
period of time for energizing the drive motor M is 40 ms
which is shorter than the above-described average peri-
od of time, the amount of movement of the payout slide
7 is significantly smaller than in coin payout. Accordingly,
it is possible to prevent the driving force from the drive
motor M from being excessively applied to the portion in
which a coin jam occurs, and therefore prevent the coin
jam from worse getting stuck or parts such as the payout
slide 7 and the tube base 6 from being damaged, when
the operator attempts to resolve the coin jam.
[0058] Next, an inventory termination process for ter-
minating the above-described inventory process will be
explained with reference to Fig. 9. This inventory termi-
nation process is started at the time the inventory switch
53 detects the operation by the operator while the payout
controller 50 is set in the maintenance mode.

(Step S31)

[0059] First, the CPU energizes the drive motor M.

(Step S32)

[0060] Next, the CPU sets the maximum period of time
for energizing the motor (700 ms) on a predetermined
storage area in the RAM. Here, a method of setting the
maximum period of time for energizing the motor is the
same as in the step S4 and the step S22.

(Step S33)

[0061] In step S33, the CPU determines whether or
not the original position detecting switch 52 detects the
payout slide 7 reaching the original position. When de-
termining that the payout slide 7 reaches the original po-
sition, the CPU moves the step to step S37. On the other
hand, when determining that the payout slide 7 has not
reached the original position, the CPU moves the step
to step S34.

(Step S34)

[0062] In the step S33, when determining that the pay-
out slide 7 has not reached the original position, the CPU
performs timer updating like in the step S6 and the step
S24.

(Step S35)

[0063] When determining that the maximum period of
time for energizing the motor has elapsed, according to
the result of the timer updating in the step S34, the CPU
moves the step to step S36. On the other hand, when
determining that the maximum period of time for ener-
gizing the motor has not elapsed, the CPU repeats the
step S33 to the step S35 until the payout slide 7 reaches
the original position, or the maximum period of time for
energizing the motor has elapsed.

 (Step S36)

[0064] In the step S35, when determining that the max-
imum period of time for energizing the motor has elapsed,
the CPU recognizes that the coin jam is not resolved and
performs error handling like in the step S8.

(Step S37)

[0065] Finally, the CPU stops energizing the drive mo-
tor M and ends the inventory termination process.
[0066] In this way, by adding the inventory termination
process, it is possible to ensure that the payout slide 7
is returned to the original position when the mode of the
coin payout device 1 is switched from the maintenance
mode to the normal mode. That is, by the inventory proc-
ess shown in Fig. 8, the drive motor M is driven per 40
ms and the payout slide 7 slightly moves, and therefore,
when the inventory process is terminated, the payout
slide 7 may not have reached the original position. Thus,
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by adding the inventory termination process, it is ensured
that the payout slide 7 is returned to the original position
when the mode of the payout controller 50 is switched
from the maintenance mode to the normal mode. By this
means, it is possible to prevent overpay or incorrect pay-
out by a payout operation in the normal mode.
[0067] Next, an inventory process according to Em-
bodiment 2 will be described with reference to Fig. 10.
Here, in this inventory process, a motor driving switch is
provided in a button which can be pushed, and the drive
motor M is continuously driven only while the button is
being pushed. This inventory process is started at the
time the mode of the payout controller 50 is switched to
the maintenance mode after the inventory switch 53 de-
tects the operation by the operator while the mode of the
payout controller 50 is set in the normal mode.

(Step S41)

[0068] When the mode of the payout controller 50 is
switched to the maintenance mode, the CPU waits until
the motor driving switch (the motor normal rotation switch
54 or the motor reverse rotation switch 55) detects the
operation by the operator.

(Step S42)

[0069] When the motor driving switch detects the op-
eration by the operator, the CPU energizes the drive mo-
tor M. In the step S41, when the motor normal rotation
switch 54 detects the operation by the operator, the drive
motor M is energized to be driven to rotate in the normal
rotation direction, and, on the other hand, when the motor
reverse rotation switch 55 detects the operation by the
operator, the drive motor M is energized to be driven to
rotate in the reverse rotation direction.

(Step S43) (Step S44)

[0070] Next, the CPU monitors whether or not the mo-
tor driving switch continues to detect the operation by the
operator, and, when the motor driving switch continues
to detect the operation by the operator, the CPU contin-
ues to energize the drive motor M. Then, when the motor
driving switch stops detecting the operation by the oper-
ator, the step moves to step S45.

(Step S45)

[0071] In the step S44, when determining that the mo-
tor driving switch stops detecting the operation by the
operator, the CPU stops energizing the drive motor M
and goes into the standby state again.
[0072] As described above, with the inventory process
according to Embodiment 2, it is possible to drive the
drive motor M only during the operation by the operator,
and therefore stop the payout slide 7 at the position that
the operator desires. Consequently, it is possible to im-

prove the operability. Here, the driving speed of the drive
motor M in the inventory process is slower than that in
the coin payout process (normal mode), and therefore it
is possible to further improve the operability. In this way,
in order to reduce the driving speed of the drive motor M
in the inventory process, a configuration is possible
where the drive motor M is intermittently energized while
the operation by the operator is detected. Moreover, in
order to simplify the structure, a configuration is possible
where a limit switch is provided in a button that the op-
erator can push and the limit switch closes the circuit at
the same time the button is pushed.
[0073] Next, the coin payout device 1 according to Em-
bodiment 3 will be explained with reference to Fig. 11.
With Embodiment 3, a plurality of stopping position de-
tecting switches are provided to detect the payout slide
7 being located at a predetermined position. For exam-
ple, stopping position detecting switches may be provid-
ed at two or three points on the way the payout slide 7
moves from the original position to the payout position.
Alternately, the stopping position detecting switches may
be provided per predetermined angle to detect a change
in the rotational position of the cam bodies 9. Then, these
stopping position detecting switches are connected to
the input side of the payout controller 50 to perform an
inventory process based on the position of the payout
slide 7 detected by the stopping position detecting switch.
In this inventory process according to Embodiment 3, the
drive motor M is driven when the motor driving switch
detects the operation by the operator, and, when the stop-
ping position detecting switches, which are newly provid-
ed, detect the payout slide 7 reaching a predetermined
stopping position, the drive motor M stops driving. This
inventory process is started at the time the mode of the
payout controller 50 is switched to the maintenance mode
after the inventory switch 53 detects the operation by the
operator while the mode of the payout controller 50 is set
in the normal mode.

(Step S51)

[0074] Upon the payout controller 50 being switched
to the maintenance mode, the CPU waits until the motor
driving switch (the motor normal rotation switch 54 or the
motor reverse rotation switch 55) detects the operation
by the operator.

(Step S52)

[0075] Then, when the motor driving switch detects the
operation by the operator, the CPU energizes the drive
motor M. In this case, when the operation by the operator
is detected by the motor normal rotation switch 54, the
drive motor M is energized to be driven to rotate in the
normal rotation direction, and, on the other hand, the op-
eration by the operator is detected by the motor reverse
rotation switch 55, the drive motor M is energized to be
driven to rotate in the reverse rotation direction.
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(Step S53)

[0076] Next, the CPU determines whether or not the
stopping position detecting switch detects the payout
slide 7 reaching a predetermined position. The CPU waits
until the stopping position detecting switch detects the
payout slide 7 reaching a predetermined position, and,
when determining that the payout slide 7 reaches a pre-
determined stopping position, moves the step to step
S54.

 (Step S54)

[0077] In the step S53, When determining that the pay-
out slide 7 reaches a predetermined stopping position,
the CPU stops energizing the drive motor M and goes
into the standby state again.
[0078] As described above, with Embodiment 3, it is
possible to slightly move the payout slide 7 to a preset
position, and therefore resolve a coin jam without dam-
aging parts, like in the above-described embodiments.
Moreover, it is possible to change the travel distance of
the payout slide 7 with location depending on the arrange-
ment of the stopping position detecting switches. There-
fore, for example, in a location where a coin jam is not
likely to occur, the travel distance of the payout slide 7
is increased to some extent, and, on the other hand, in
a location where a coin jam is likely to occur, the travel
distance of the payout slide 7 is reduced. By this means,
it is possible to further improve the operability.
[0079] Here, the payout slide 7 in the embodiments is
equivalent to a movable member according to the present
invention. The change payout command analysis shown
Fig. 7, which is performed by the payout controller 50, is
equivalent to a payout determining means according to
the present invention. The coin payout process shown in
Fig. 7, which is performed by the payout controller 50, in
the embodiments is equivalent to a payout control means
according to the present invention. The motor normal ro-
tation switch 54 and the motor reverse rotation switch 55
in the embodiments are equivalent to operation signal
output means according to the present invention. The
button including these switches is equivalent to an oper-
ation input means according to the present invention. The
inventory process shown in Fig. 8, Fig. 10 and Fig. 11,
which is performed by the payout controller 50 in the em-
bodiments, is equivalent to a motor driving means ac-
cording to the present invention. The timer T in the em-
bodiments is equivalent to a timer means according to
the present invention.

Reference Signs List

[0080]

4 coin tube
7 payout slide
50 payout controller

M drive motor
T timer

Claims

1. A coin payout device (1) configured to sequentially
pay out coins in a coin tube (4) through predeter-
mined movement of a movable member (7) by a driv-
ing force from a drive motor (M), the movable mem-
ber (7) being provided below the coin tube (4), the
coin payout device (1) comprising:

a payout determining means for determining
payout of a coin;
a payout control means for paying out the coin
through movement of the movable member (7)
by a predetermined amount by driving the drive
motor (M) based on a result of determination by
the payout determining means;
an operation input means that can be operated
by an operator;
an operation signal output means for outputting
an operation signal based on an operation in-
putted to the operation input means; and
a motor driving means for driving the drive motor
(M) based on the operation signal outputted from
the operation signal output means,
wherein the motor driving means drives the drive
motor (M) with an amount of driving smaller than
an amount of driving of the drive motor (M) for
which the payout control means pays out the
coin.

2. The coin payout device (1) according to claim 1, fur-
ther comprising a timer means (T) for timing a period
of time over which the drive motor (M) is driven by
the motor driving means, wherein:

the motor driving means drives the drive motor
(M) when the operation signal is outputted, and
stops driving the drive motor (M) when the timer
means times a preset drive stopping time; and
a period of time until the drive stopping time is
set shorter than an average period of time over
which the drive motor (M) is driven while the pay-
out control means pays out the coin.

3. The coin payout device (1) according to one of claim
1 and claim 2, wherein the amount of driving of the
drive motor (M) driven by the motor driving means
is equal to or smaller than half of an amount of driving
of the drive motor (M) driven by the payout control
means.

4. A coin payout device (1) configured to sequentially
pay out coins in a coin tube (4) through predeter-
mined movement of a movable member (7) by a driv-
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ing force from a drive motor (M), the movable mem-
ber (7) being provided below the coin tube (4), the
coin payout device (1) comprising:

a payout determining means for determining
payout of a coin;
a payout control means for paying out the coin
through movement of the movable member (7)
by a predetermined amount by driving the drive
motor (M) based on a result of determination by
the payout determining means;
an operation input means that can be operated
by an operator;
an operation detecting means that is able to de-
tect an operation being inputted to the operation
input means; and
a motor driving means for driving the drive motor
(M) only while the operation detecting means
detects the operation being inputted to the op-
eration input means,
wherein the motor driving means can stop driv-
ing the drive motor (M) with a smaller amount of
driving of the drive motor (M) than an amount of
driving of the drive motor (M) controlled by the
payout control means.

5. The coin payout device (1) according to claim 4,
wherein:

the operation input means is formed of a push
button that can be pushed by the operator; and
the operation detecting means detects a start of
the operation when the push button is pushed,
and detects termination of the operation when
the push button is released from being pushed.

6. The coin payout device (1) according to one of claims
1 to 5, wherein:

the operation input means is configured to be
able to operate the drive motor (M) by selecting
a driving direction of the drive motor (M); and
the motor driving means drives the drive motor
(M) in a direction according to the operation in-
putted to the operation input means.
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