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(54) COIN DISPENSER

(57) The present invention provides a coin dispenser
that can reliably dispense even a magnetic coin C1.

A coin stopper 51 is retracted from a dispensing belt
33 by a solenoid 52 to allow a coin to pass through. After
the coin stopper 51 is advanced to a position on the coin
surface of the coin C1 to be dispensed by the solenoid

52, the coin stopper 51 is advanced to a position on the
dispensing belt 33 before the coin next in line to block
passage of the coin next in line. A portion that comes into
contact with the coin C1 of the coin stopper 51 is made
of a nonmagnetic material, and even a magnetic coin C1
is reliably dispensed.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a coin dispens-
er that dispenses a predetermined number of coins.

BACKGROUND ART

[0002] Conventionally, a coin depositing and dispens-
ing machine that is installed at a teller counter of a bank
or a cashier station of a shop for quickly receiving or
paying cash from or to a customer by a teller or a cashier
is equipped with a coin dispenser arranged to dispense
coins stored in an unarrayed manner in a coin storing
unit one by one.
[0003] In this coin dispenser, coins are transported to
a dispensing port by a dispensing belt constituting the
bottom surface of the coin storing unit, and when the last
coin of a predetermined number of coins to be dispensed
is detected by a sensor, a coin stopper blocks passage
of the coin next in line to the last coin of the predetermined
number of coins so that only the predetermined number
of coins are dispensed.
[0004] The coin stopper is provided at the tip end of a
plunger of a solenoid, and retracts to a position above
the dispensing belt due to excitation of the solenoid to
allow a coin to pass in a dispensing direction. By detecting
the last coin of a predetermined number of coins that
should be dispensed by a sensor and canceling excita-
tion of the solenoid, the coin stopper moves down by bias
of a spring of the solenoid and comes into contact with
a surface of the last coin of the predetermined number
of coins, and the coin moves in the dispensing direction
while sliding under the coin stopper, and accordingly, the
coin stopper falls and advances to a position between
the last coin of the predetermined number of coins and
the coin next in line to dispense only the predetermined
number of coins by blocking dispensing of the coin next
in line (for example, refer to Patent Document 1). Patent
Document 1: Japanese Laid-Open Patent Publication
No. 2003-272024 (page 4, Fig. 6).

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

[0005] In a conventional coin dispenser, a coin stopper
is provided at the tip end of a plunger of a solenoid, and
by excitation or canceling excitation of the solenoid, the
coin stopper is advanced to and retract from a position
on the dispensing belt. However, in this method, the
plunger is a magnetic body, so that when the solenoid is
excited, the plunger is magnetized, and a magnetic coin
(for example, Euro coin) is adsorbed to the plunger and
is not dispensed.
[0006] When the last coin of a predetermined number
of coins is dispensed, the coin stopper is brought into

contact with the surface of the last coin of the predeter-
mined number of coins by canceling excitation of the so-
lenoid, and by moving the coin in the dispensing direction
while sliding under the coin stopper, the coin is dis-
pensed, however, in a case where the last coin of the
predetermined number of coins is the last coin in the coin
storing unit, when the coin is moved in the dispensing
direction while sliding under the coin stopper, a pushing
force by the following coin cannot be obtained, so that
the coin cannot push the coin stopper away and a dis-
pensing error may occur. In particular, when the very last
coin is magnetic, a dispensing error easily occurs.
[0007] The present invention has been made in view
of these circumstances, and an object thereof is to pro-
vide a coin dispenser that can reliably dispense even a
magnetic coin.

Means for Solving the Problem

[0008] A coin dispenser according to Claim 1 of the
invention includes a coin storing unit that stores coins in
an unarrayed state, a dispensing belt that constitutes a
part of the bottom surface of the coin storing unit and
dispenses coins in a single-layered state from the inside
of the coin storing unit, and a coin stopper that is made
of a nonmagnetic material at least at a portion to come
into contact with a coin, advances to and retracts from a
position on the dispensing belt, allows a coin to pass in
a dispensing direction by retracting from the dispensing
belt, and after advancing to a position on the surface of
a coin to be dispensed, advances to the position on the
dispensing belt before the coin next in line and blocks
passage of the coin next in line.
[0009] A coin dispenser according to Claim 2 of the
invention includes, in the coin dispenser according to
Claim 1 of the invention, an electromagnetic device hav-
ing a plunger and an electromagnetic device main body
that advances and retracts the plunger by electromag-
netic action, and the coin stopper is the plunger.
[0010]  With a coin dispenser according to Claim 3 of
the invention, in the coin dispenser according to Claim 1
of the invention, the entirety of the coin stopper is made
of a nonmagnetic material.
[0011] A coin dispenser according to Claim 4 of the
invention includes, in the coin dispenser according to
Claim 1 of the invention, a number-of-stored-coins mem-
ory unit that stores in memory the number of coins stored
in the coin storing unit, a passage detection sensor that
is provided in a region downstream in the dispensing di-
rection relative to a position of the coin stopper, and de-
tects passage of each coin to be dispensed counts the
coin, and a control unit that performs control so that the
coin stopper advances to the position on the dispensing
belt after the last coin passes through the passage de-
tection sensor when the last coin to be dispensed is the
last coin of the stored coins based on a comparison be-
tween the number of coins stored in the number-of-
stored-coins memory unit and the number of coins count-
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ed by the passage detection sensor.

Effects of the Invention

[0012] With the coin dispenser according to Claim 1 of
the invention, at least the portion that comes into contact
with a coin of the coin stopper is made of a nonmagnetic
material, so that even a magnetic coin can be reliably
dispensed.
[0013] With the coin dispenser according to Claim 2 of
the invention, in addition to the effect of the coin dispenser
according to Claim 1 of the invention, even when the coin
stopper is a plunger of an electromagnetic device, the
coin stopper does not magnetically adsorb a coin, and
coins can be reliably dispensed.
[0014] With the coin dispenser according to Claim 3 of
the invention, in addition to the effect of the coin dispenser
according to Claim 1 of the invention, the entirety of the
coin stopper is made of a nonmagnetic material, so that
the coin stopper does not magnetically adsorb a coin,
and coins can be reliably dispensed.
[0015] With the coin dispenser according to Claim 4 of
the invention, in addition to the effect of the coin dispenser
according to the Claim 1 of the invention, when the last
coin to be dispensed is the last coin of stored coins, by
changing the timing to advance the coin stopper so that
the coin stopper advances to the position on the dispens-
ing belt after the last coin passes through the passage
detection sensor, the last coin can be reliably dispensed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a sectional view showing a state where a
coin stopper of a coin dispenser showing an embod-
iment of the present invention is moved down.
Fig. 2 is a sectional view showing a state where the
coin stopper of the same coin dispenser as above is
in a raised position.
Fig. 3 is a plan view describing coin dispensing op-
erations of the same coin dispenser as above in the
order of (a) to (d).
Fig. 4 is a sectional view describing operations for
dispensing the last coin of the same coin dispenser
as above in the order of (a) to (d).
Fig. 5 is a sectional view of the same coin dispenser.
Fig. 6 is a plan view of a coin handling machine to
which the same coin dispenser as above is applied.
Fig. 7 is a block diagram showing a control configu-
ration for controlling the same coin dispenser as
above.

REFERENCE NUMERALS

[0017]

19 Coin dispenser

31 Coin storing unit
33 Dispensing belt
47 Second passage detection
51 Coin stopper
52 Solenoid as electromagnetic device
53 Plunger
54 Solenoid main body as electromagnetic device

main body
61 Control unit
62 Number-of-stored-coins memory unit

BEST MODE FOR CARRYING OUT THE INVENTION

[0018] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
[0019] Fig. 6 is a plan view of a coin handling machine
to which a coin dispenser is applied.
[0020] This coin handling machine is a coin depositing
and dispensing machine 11 capable of depositing and
dispensing coins by communication with a POS register
at, for example, a cashier station of a shop.
[0021] This coin depositing and dispensing machine
11 has a machine body 12 formed to be narrow and long
in the front-rear direction, and an input port not shown
for inputting coins (shown by the reference symbol C in
the drawing) to be deposited is formed at an upper face
front portion of the machine body 12, and at the front face
of the machine body 12, an outlet 13 for dispensing coins
to be dispensed is formed and a dispensing tray 14 that
receives coins dispensed from the outlet 13 is disposed.
[0022] Inside the machine body 12, a feeding unit 15
that feeds coins input from the input port one by one, a
deposit transport unit 16 that transports coins fed from
the feeding unit 15 from the front side to the rear side
along the left side face inside the machine body 12, a
recognition unit 17 that recognizes coins being transport-
ed by the deposit transport unit 16, a plurality of diverting
units 18 that divert coins being transported by the deposit
transport unit 16 by denomination according to the results
of recognition by the recognition unit 17, denomination-
specific coin dispensers 19 that are disposed in order
from the front side to the rear side of the machine body
12 and store coins diverted by the diverting units 18 by
denomination and dispense the stored coins one by one
rightward inside the machine body 12, and a dispensing
transport unit 20 that is disposed along the right side in-
side the machine body 12 and transports coins dispensed
from the coin dispensers 19 to the outlet 13.
[0023] The feeding unit 15 includes a rotary disk 21
that rotates at a position inclined at a predetermined an-
gle with respect to the horizontal direction, and a hopper
22 that receives coins input from the input port, with the
surface side of the rotary disk 21 facing the inside of the
hopper 22. On the surface of the rotary disk 21, a plurality
of pick-up members 23 are disposed at predetermined
pitches along the circumferential direction. When the ro-
tary disk 21 rotates, the pick-up members 23 pick up coins
inside the hopper 22 one by one to a region above the
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rotary disk 21 and feed the picked-up coins to the deposit
transport unit 16.
[0024] The deposit transport unit 16 includes a deposit
transport passage 24 formed from the front side to the
rear side along the left side upper portion inside the ma-
chine body 12. A deposit transport belt 25 that transports
coins along the deposit transport passage 24 is disposed.
In the deposit transport passage 24, in order from the
upstream side in the transporting direction, the recogni-
tion unit 17 and the plurality of diverting units 18 are dis-
posed.
[0025] The recognition unit 17 recognizes whether
coins are acceptable into the machine body 12 and de-
nominations, etc., of acceptable coins by detecting the
materials and diameters of the coins.
[0026] Among the diverting units 18, the diverting unit
18 positioned at the extremely upstream side in the trans-
porting direction diverts rejected coins that are unaccept-
able into the machine body 12. A plurality of diverting
units 18 on the downstream side in the transporting di-
rection relative to this rejected coin diverting unit 18 divert
coins acceptable into the machine body 12 by denomi-
nation and store the coins in the denomination-specific
coin dispensers 19. The rejected coins diverted by the
rejected coin diverting unit 18 are returned to a return
port not shown provided on the front face of the machine
body 12.
[0027] The dispensing transport unit 20 includes, as
shown in Fig. 5 and Fig. 6, an endless dispensing trans-
port belt 26 disposed horizontally along the front-rear di-
rection of the machine body 12 on the lateral portions in
the coin dispensing direction of the plurality of coin dis-
pensers 19. The upper surface of the dispensing trans-
port belt 26 is disposed at a position lower than the coin
dispensing positions of the coin dispensers 19, and coins
dispensed from the coin dispensers 19 are received on
the upper surface of the dispensing transport belt 26 and
transported to the outlet 13. The upper surface of the
dispensing transport belt 26 is surrounded by a passage
wall not shown on the coin dispenser 19 side, a passage
wall 27 on the opposite side, and a passage upper wall
28. The distance between the upper surface of the dis-
pensing transport belt 26 and the passage upper wall 28
is set to be smaller than the diameter of a coin with the
smallest diameter to be handled by the coin depositing
and dispensing machine 11 so as to prevent coins from
standing upright.
[0028] Next, the coin dispenser 19 will be described.
[0029] As shown in Fig. 5 and Fig. 6, the coin dispenser
19 includes a coin storing unit 31 that stores coins in an
unarrayed state. At the upper portion of this coin storing
unit 31, a receiving port 32 for receiving coins diverted
by the diverting unit 18 from the deposit transport pas-
sage 24 is formed. At the bottom portion of the coin storing
unit 31, a dispensing belt 33 that supports coins stored
in an unarrayed state is disposed. This dispensing belt
33 is an endless flat belt that is suspended so as to rise
and incline toward the coin dispensing side by a plurality

of rollers including rollers 34 and 35 on the both ends
axially supported by a horizontal axis. An end portion in
the dispensing direction on the dispensing belt 33 is
formed as a dispensing port 36 for dispensing coins one
by one.
[0030] Above the dispensing belt 33 between the coin
storing unit 31 and the dispensing port 36 side, a reverse
roller 37 is opposed to the upper surface of the dispensing
belt 33 while forming a distance that allows only one coin
to pass through. This reverse roller 37 rotates in a direc-
tion opposite to the dispensing direction in which the dis-
pensing belt 33 rotates, and arrays coins to be dispensed
in the dispensing direction by rotation of the dispensing
belt 33 in one layer and causes the coins to pass through.
[0031] As shown in Fig. 3 and Fig. 6, in both side re-
gions of the dispensing belt 33, guide members 38 and
39 that limit the width in a direction crossing the dispens-
ing direction to a width corresponding to one coin to ar-
range coins to be dispensed from the dispensing port 36
in one row, are disposed. These guide members 38 and
39 have guide surfaces 40 and 41 opposed to each other
on the dispensing belt 33, and the opposing distance of
these guide surfaces 40 and 41 is formed to be larger
than the diameter of one coin to be handled and smaller
than the diameter of two coins.
[0032] On the end portion sides in the dispensing di-
rection of the guide members 38 and 39, that is, on the
side in front of the dispensing port 36, one-side-aligning
portions 42 and 43 inclined in a direction from one side
to the other side of the dispensing belt 33 as they become
closer to the coin dispensing side are formed. The one-
side-aligning portion 42 of one guide member 38 is dis-
posed to advance to a position on the dispensing belt 33,
and the one-side-aligning portion 43 of the other guide
member 39 is disposed outward away from the other side
of the dispensing belt 33, and a gap 44 is formed between
the one-side-aligning portion 43 of the other guide mem-
ber 39 and the other side of the dispensing belt 33.
[0033] A light emitter and a light receiver of each one
of the two sensors, i.e. the first passage detection sensor
46 and the second passage detection sensor 47, are op-
posed to each other so that optical axes 45 pass through
the gap 44 between the one-side-aligning portion 43 of
the other guide member 39 and the other side of the
dispensing belt 33. These passage detection sensors 46
and 47 are arranged in the dispensing direction, and an
absence of coins is detected based on transmitted states
of the optical axes 45 between light emitter and the light
receiver of each respective passage detection sensor 46
and 47, and existence of coins is detected by a light-
shielded state.
[0034] On the one-side aligning portion 42 side of one
guide member 38, a coin stopper 51 that stops a coin
next in line to the last coin of a predetermined number of
coins is disposed. This coin stopper 51 consists of a
plunger 53 of a solenoid 52 as an electromagnetic device
disposed above the dispensing belt 33 as shown in Fig.
1, Fig. 2, and Fig. 5, and can advance to and retract from
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a position on the dispensing belt 33 from a position above
the dispensing belt 33 by driving of the solenoid 52.
[0035]  The solenoid 52 includes a solenoid main body
54 as an electromagnetic device main body and a plunger
53 that advances to and retracts from the solenoid main
body 54. The solenoid main body 54 includes a coil 55
that generates a magnetic force for adsorbing and mov-
ing the plunger 53 by excitation, and a spring not shown
that causes the plunger 53 to protrude by canceling ex-
citation, etc. A portion on the base end side of the plunger
53 disposed inside the solenoid main body 54 is formed
as a magnetic body portion 56 made of a magnetic ma-
terial, and the tip end portion that comes into contact with
a coin of the plunger 53 is formed as a nonmagnetic body
portion 57 made of a nonmagnetic material, for example,
plastic or stainless steel. The tip end portion of the plung-
er 53 is formed to be spherical.
[0036] The solenoid 52 allows a coin to pass in the
dispensing direction by pulling up the plunger 53 by ex-
citation and retracting the coin stopper 51 upward, and
can block passage of a coin next in line to the last coin
of a predetermined number of coins in the dispensing
direction by advancing the coin stopper 51 to the position
on the dispensing belt 33 by making the plunger 53 pro-
trude downward by the spring of the solenoid 52 by can-
celing excitation.
[0037] A central portion that comes into contact with a
coin surface of the coin stopper 51 is positioned between
the first passage detection sensor 46 and the second
passage detection sensor 47 in the dispensing direction.
Specifically, the second passage detection sensor 47 is
disposed in the region downstream in the dispensing di-
rection relative to the position of the coin stopper 51.
[0038]  Fig. 7 is a block diagram showing a control
configuration for controlling the coin dispenser 19.
[0039] The control unit 61 that controls the coin dis-
penser 19 inputs a signal from passage detection sen-
sors 46 and 47 and the number-of-stored-coins memory
unit 62, etc., that stores in memory the number of coins
stored in the coin storing unit 31 and controls a motor 63
that drives and rotates the dispensing belt 33 and the
reverse roller 37 and the solenoid 52, etc.
[0040] The number-of-stored-coins memory unit 62
stores in memory a number of stored coins by summing
the coins based on recognition by the recognition unit 17
when depositing coins, and stores in memory a number
of stored coins by subtracting coins dispensed from the
coin dispenser 19 detected by the second passage de-
tection sensor 47 when dispensing coins.
[0041] The control unit 61 has the following functions.
[0042] A function to compare the number of coins
stored in the number-of-stored-coins memory unit 62 and
the number of coins counted by the second passage de-
tection sensor 47.
[0043] A normal stop control function to advance the
coin stopper 51 to the position on the surface of the last
coin of a predetermined number of coins by canceling
excitation of the solenoid 52 when the last coin of the

predetermined number of coins passes through the first
passage detection sensor 46 in a case where the last
coin of the predetermined number of coins to be dis-
pensed is not the last coin of the stored coins.
[0044]  A first retry function to confirm whether the last
coin of a predetermined number of coins is dispensed
and the second passage detection sensor 47 enters a
light-transmitting state by temporarily retracting the coin
stopper 51 by turning the solenoid 52 on and off in a short
time when the last coin of the predetermined number of
coins is caught by the coin stopper 51 and is not dis-
pensed and the second passage detection sensor 47
continuously detects the coin for a predetermined time
or more in normal stop control. Alternatively, a second
retry control function to confirm whether the last coin of
a predetermined number of coins is dispensed and the
second passage detection sensor 47 enters a light-trans-
mitting state by repeatedly rotating the dispensing belt
33 forward and reversely a predetermined number of
times when the last coin of the predetermined number of
coins is not dispensed for some reason such as catching
by the coin stopper 51 and the second passage detection
sensor 47 continuously detects the coin for a predeter-
mined time or more.
[0045] A function for final stop control to advance the
coin stopper 51 to the position on the dispensing belt 33
by canceling excitation of the solenoid 52 after the last
coin passes through the second passage detection sen-
sor 47 when the last coin of a predetermined number of
coins to be dispensed is the last coin of stored coins.
[0046] Next, operations of the coin depositing and dis-
pensing machine 11 will be described.
[0047] First, deposit processing of the coin depositing
and dispensing machine 11 will be described.
[0048]  The coins to be deposited input from the input
port are received in the feeding unit 15, and fed one by
one from this feeding unit 15 to the deposit transport unit
16, and transported one by one inside the deposit trans-
port unit 16.
[0049] Coins being transported inside the deposit
transport unit 16 are recognized by the recognition unit
17. As a result of recognition, coins recognized as normal
coins are diverted by denomination by the denomination-
specific diverting units 18 and stored in the coin storing
units 31 of the denomination-specific coin dispensers 19.
On the other hand, as a result of recognition, rejected
coins such as unidentified coins are excluded and re-
turned by the diverting unit 18 on the extremely upstream
side of the deposit transport unit 16.
[0050] Next, dispensing processing of the coin depos-
iting and dispensing machine 11 will be described.
[0051] For example, in response to a signal of a dis-
pensing command from a POS register, the dispensing
belts 33 of the coin dispensers 19 rotate and the reverse
rollers 37 reverse, and coins in an unarrayed state on
the dispensing belts 33 inside the coin storing units 31
are arrayed in one layer and one row and moved in the
dispensing direction.
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[0052] In the coin dispenser 19 for a denomination to
be dispensed, the coin stopper 51 is retracted, and coins
are dispensed from the dispensing port 36 to the dispens-
ing transport unit 20 by the dispensing belt 33. According
to passage of the coins to be dispensed through the sec-
ond passage detection sensor 47, the number of coins
dispensed is counted.
[0053]  In the coin dispenser 19 for a denomination not
to be dispensed and the coin dispenser 19 for a denom-
ination to be dispensed from which dispensing of the re-
quired number of coins has been finished, the coin stop-
per 51 is advanced to the position on the dispensing belt
33 to restrict dispensing of coins.
[0054] Then, coins are dispensed from the outlet 13
into the dispensing tray 14 by the dispensing transport
unit 20. At this time, concurrently with start of a dispensing
operation from the coin dispensers 19, transportation to
the outlet 13 by the dispensing transport unit 20 is started,
and coins to be dispensed from the coin dispensers 19
are successively dispensed to the outlet 13, or after all
coins to be dispensed from the coin dispensers 19 are
stored on the dispensing transport belt 26 of the dispens-
ing transport unit 20, all the coins are dispensed at one
time to the outlet 13.
[0055] When all the coins are dispensed at one time
to the outlet 13, if the number of coins to be dispensed
from one dispenser 19 is large, a plurality of coins may
become stagnant on the dispensing transport belt 26
near the dispensing port 36 of the coin dispenser 19, and
dispensing of the following coins to be dispensed from
the coin dispenser 19 may fail. Therefore, when the
number of coins to be dispensed from the coin dispenser
19 is large, the motor for driving the dispensing transport
belt 26 is repeatedly rotated forward and reversely to
move the dispensing transport belt 26 little by little in the
belt longitudinal direction, and accordingly, the coins dis-
pensed onto the dispensing transport belt 26 are dis-
persed in the belt longitudinal direction, and a predeter-
mined number of coins can be reliably dispensed from
the coin dispenser 19.
[0056] Next, a coin dispensing operation from the coin
dispenser 19 will be described.
[0057] First, as shown in Fig. 3, a case where the last
coin of a predetermined number of coins to be dispensed
is not the last coin of stored coins when dispensing the
predetermined number of coins from the coin dispenser
19 will be described.
[0058] As shown in Fig. 3(a), in a standby state, the
solenoid 52 is turned off, and by bias of the spring of the
solenoid 52, the coin stopper 51 advances to the position
on the dispensing belt 33 and blocks passage of coins.
In Figs. 3, when the solenoid 52 is off, the coin stopper
51 is indicated in black, and when the solenoid 52 is on,
the coin stopper 51 is indicated in white.
[0059] As shown in Fig. 3(b), when an operation for
dispensing a predetermined number of coins from the
coin dispenser 19 is started, the solenoid 52 is turned on
and retracts the coin stopper 51 upward. Coins that move

in the dispensing direction by the dispensing belt 33 ro-
tating are dispensed by passing through the position be-
low the coin stopper 51.
[0060] A coin to be dispensed is detected by the pas-
sage detection sensors 46 and 47, and when the coin
passes through the second passage detection sensor 47
and the second passage detection sensor 47 enters a
light-transmitting state, the number of coins dispensed
is counted. The number of coins stored in the number-
of-stored-coins memory unit 62 and the number of coins
counted by the second passage detection sensor 47 are
compared. Here, the last coin of a predetermined number
of coins to be dispensed is not the last coin of stored
coins.
[0061] As shown in Fig. 3(c), when the last coin C1 of
a predetermined number of coins passes through the first
passage detection sensor 46 and the first passage de-
tection sensor 46 enters a light-transmitting state, the
solenoid 52 is turned off, and by bias of the spring of the
solenoid 52, the coin stopper 51 advances downward,
and the tip end portion of the coin stopper 51 comes into
contact with the coin surface of the last coin C1 of the
predetermined number of coins.
[0062] Even after the coin stopper 51 comes into con-
tact with the last coin C1 of the predetermined number
of coins, the frictional force between the dispensing belt
33 and the last coin C1 of the predetermined number of
coins is larger than the frictional force between the coin
stopper 51 and the last coin C1 of the predetermined
number of coins, and a pushing force is applied to the
coin of the last coin C1 of the predetermined number of
coins by the following coins, so that the last coin C1 of
the predetermined number of coins is moved in the dis-
pensing direction by the dispensing belt 33.
[0063] As shown in Fig. 3(d) , the last coin C1 of the
predetermined number of coins passes through the po-
sition below the coin stopper 51 and departs from the
coin stopper 51, the coin stopper 51 falls into the gap
between the last coin C1 of the predetermined number
of coins and the coin C2 next in line and advances to the
position on the dispensing belt 33.
[0064] The last coin C1 of the predetermined number
of coins is dispensed from the dispensing port 36, the
coin C2 next in line to the last coin of the predetermined
number of coins comes into contact with the coin stopper
51 advanced to the position on the dispensing belt 33,
and even if the dispensing belt 33 continuously rotates,
the coin C2 next in line to the last coin of the predeter-
mined number of coins is restricted from being dis-
pensed.
[0065] Thus, when the last coin C1 of a predetermined
number of coins to be dispensed is not the last coin of
the stored coins, at a timing at which the last coin C1 of
the predetermined number of coins passes through the
first passage detection sensor 46, the coin stopper 51 is
advanced to a position on the coin surface of the last coin
C1 of the predetermined number of coins, so that the
coin stopper 51 can be reliably advanced to the gap be-
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tween the last coin C1 of the predetermined number of
coins and the coin C2 next in line, and the coin C2 next
in line to the last coin C1 of the predetermined number
of coins can be reliable stopped.
[0066] Further, as shown in Fig. 3(c) , the solenoid 52
is turned off, and the coin stopper 51 is advanced down-
ward by bias of the spring of the solenoid 52, and in a
state where the tip end portion of the coin stopper 51 is
in contact with the coin surface of the last coin C1 of a
predetermined number of coins, if a dispensing failure in
which the edge portion of the last coin C1 of the prede-
termined number of coins is caught by the coin stopper
51 and the coin is not dispensed occurs, this dispensing
failure is detected by continuous detection of the coin for
a predetermined time or more by the second passage
detection sensor 47. When this dispensing failure is de-
tected, a first retry control is performed to confirm whether
the last coin C1 of the predetermined number of coins is
dispensed and the second passage detection sensor 47
enters a light-transmitting state by turning the solenoid
52 on and off in a short time to temporarily retract the
coin stopper 51.
[0067] In the first retry control, as shown in Fig. 1, in a
state where the tip end portion of the coin stopper 51 is
in contact with the coin surface of the last coin C1 of a
predetermined number of coins, the solenoid 52 is turned
on. In this case, the magnetic body portion 56 of the
plunger 53 is magnetized, however, the member in con-
tact with the coin surface of the coin C1 is the nonmag-
netic body portion 57 at the tip end portion of the plunger
53, so that the even if the coin C1 is magnetic, the coin
C1 is not adsorbed to the coin stopper 51. Therefore, as
shown in Fig. 2, when the coin stopper 51 is retracted
upward, the coin C1 is moved in the dispensing direction
by the dispensing belt 33 and the dispensing failure is
eliminated.
[0068] Thus, the contact portion of the coin stopper 51,
which comes into contact with the coin, is made of a non-
magnetic material, so that even a magnetic coin can also
be reliably dispensed. Therefore, even if the coin stopper
51 is the plunger 53 of the solenoid 52, the coin stopper
51 does not magnetically adsorb a coin, and coins can
be reliably dispensed.
[0069] By turning the solenoid 52 on and off in a short
time, the coin stopper 51 is advanced to the edge portion
of the coin surface of the last coin C1 of a predetermined
number of coins or the gap between the last coin C1 of
the predetermined number of coins and the coin C2 next
in line, and the coin C2 next in line to the last coin C1 of
the predetermined number of coins can be reliably
stopped.
[0070]  If the timing to advance the coin stopper 51
delays and the coin C2 next in line to the last coin C1 of
a predetermined number of coins is dispensed, it is proc-
essed as an excessive dispensing error.
[0071] The retry control is not limited to this first retry
control, and a second retry control may be performed in
which it is confirmed whether the last coin of a predeter-

mined number of coins is dispensed and the second pas-
sage detection sensor 47 enters a light-transmitting state
by repeatedly rotating the dispensing belt 33 forward and
reversely a predetermined number of times. Alternative-
ly, it is also possible that by combining the first retry con-
trol and the second retry control, a coin of a predeter-
mined number is reliably dispensed while restraining the
coin next in line to the last coin of the predetermined
number of coins from being dispensed.
[0072] Subsequently, as shown in Fig. 4, a dispensing
operation in a case where the last coin of a predetermined
number of coins to be dispensed is the last coin of stored
coins when dispensing the predetermined number of
coins from the coin dispenser 19 will be shown.
[0073] As shown in Fig. 4(a), in a standby state, the
solenoid 52 is turned off, and the coin stopper 51 is ad-
vanced to the position on the dispensing belt 33 by bias
of the spring of the solenoid 52 and blocks passage of
coins. In Figs. 4, when the solenoid 52 is off, the coin
stopper 51 is indicated in black, and when the solenoid
52 is on, the coin stopper 51 is indicated in white.
[0074] As shown in Fig. 4(b), when an operation to
dispense a predetermined number of coins from the coin
dispenser 19 is started, the solenoid 52 is turned on and
retracts the coin stopper 51 upward. The coins moved in
the dispensing direction by the dispensing belt 33 rotating
pass through the position below the coin stopper 51 and
are dispensed.
[0075] When a coin to be dispensed is detected by the
passage detection sensors 46 and 47, the coin passes
through the second passage detection sensor 47, and
the second passage detection sensor 47 enters a light-
transmitting state, the number of coins dispensed is
counted. The number of coins stored in the number-of-
stored-coins memory unit 62 and the number of coins
counted by the second passage detection sensor 47 are
compared. Here, the last coin of a predetermined number
of coins to be dispensed is the last coin of stored coins.
[0076] As shown in Fig. 4(c), even after the last coin
C1 that is the last coin of a predetermined number of
coins and also the last coin of stored coins passes
through the first passage detection sensor 46 and the
first passage detection sensor 46 enters a light-transmit-
ting state, the on state of the solenoid 52 is maintained
and the coin stopper 51 is left retracted.
[0077] As shown in Fig. 4(d) , when the last coin C1
passes through the second passage detection sensor 47
and the second passage detection sensor 47 enters a
light-transmitting state, the solenoid 52 is turned off, the
coin stopper 51 is advanced downward by bias of the
spring of the solenoid 52, and the coin stopper 51 is ad-
vanced to the position on the dispensing belt 33.
[0078]  At this time, the last coin C1 has passed through
the position below the coin stopper 51, and is dispensed
without contact with the coin stopper 51.
[0079] Thus, in the case where the last coin C1 of a
predetermined number of coins to be dispensed is the
last coin of stored coins, the timing to advance the coin
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stopper 51 is changed so that the coin stopper 51 ad-
vances to the position on the dispensing belt 33 after the
last coin C1 passes through the second passage detec-
tion sensor 47, and accordingly, the last coin C1 can be
reliably dispensed.
[0080] Even when the last coin C1 of a predetermined
number of coins to be dispensed is the last coin of stored
coins, it is also possible that the coin stopper 51 is con-
trolled by normal stop control shown in Fig. 3, and at the
time of retry in the case where a dispensing failure occurs,
the coin stopper 51 is controlled by the final stop control
shown in Fig. 4.
[0081] The coin stopper 51 is not limited to the plunger
53 of the solenoid 52, and may be disposed so as to
advance to and retract from the position on the dispens-
ing belt 33, and configured so as to transmit a driving
force of a solenoid, etc., disposed at a different location
via a link, etc. In this case, the entirety of the coin stopper
51 may be made of a nonmagnetic material, the coin
stopper 51 does not magnetically adsorb a coin, and
coins can be reliably dispensed.

Industrial Applicability

[0082] The present invention is applicable to a coin
handling machine using a coin dispenser, such as a coin
depositing and dispensing machine, a coin dispensing
machine, and a coin wrapping machine.

Claims

1. A coin dispenser comprising:

a coin storing unit that stores coins in an unar-
rayed state;
a dispensing belt that constitutes a part of the
bottom surface of the coin storing unit and dis-
penses coins in a single-layered state from the
inside of the coin storing unit; and
a coin stopper that is made of a nonmagnetic
material at least at a portion to come into contact
with a coin, advances to and retracts from a po-
sition on the dispensing belt, allows a coin to
pass in a dispensing direction by retracting from
the dispensing belt, and after advancing to a po-
sition on the surface of a coin to be dispensed,
advances to the position on the dispensing belt
before the coin next in line and blocks passage
of the coin next in line.

2. The coin dispenser according to Claim 1, comprising:

an electromagnetic device having a plunger and
an electromagnetic device main body that ad-
vances and retracts the plunger by electromag-
netic action, wherein
the coin stopper is the plunger.

3. The coin dispenser according to Claim 1, wherein
the entirety of the coin stopper is made of a nonmag-
netic material.

4. The coin dispenser according to Claim 1, comprising:

a number-of-stored-coins memory unit that
stores in memory the number of coins stored in
the coin storing unit;
a passage detection sensor that is provided in
a region downstream in the dispensing direction
relative to a position of the coin stopper, and
detects passage of each coin to be dispensed
and counts the coins; and
a control unit that performs control so that the
coin stopper advances to the position on the dis-
pensing belt after the last coin passes through
the passage detection sensor when the last coin
to be dispensed is the last coin of the stored
coins based on a comparison between the
number of coins stored in the number-of-stored-
coins memory unit and the number of coins
counted by the passage detection sensor.
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