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(54) Coin sorting device

(57) A coin which has been put into a coin slot (104)
rolls along a coin passage (106). Light projected by a
planar floodlight projector (132) positioned in parallel to
the coin passage (106) transmits through a half mirror
(134) toward the coin passage. A reflected light from the
coin rolling along the coin passage is reflected by the half
mirror (134), is guided in parallel to the coin passage

(106), and reaches an image pickup element (138) via a
converging lens (136). The image information picked up
by the image pickup element (138) is compared with the
reference information to determine the authenticity of the
coin which has been put in. If the coin is determined to
be a fake coin, a gate is not opened, and the coin is
returned. If the coin is determined to be a true coin, the
gate is opened, and the coin is accepted as a true coin.
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Description

[0001] The present invention relates to a coin sorting
device which is configured to pick up and digitize the
pattern of the head or tail of a coin, make authenticity
determination by comparing the digital information with
the reference information, and sort out the coin into a
true or fake coin based on the determination result.
Particularly, the present invention relates to a small coin
sorting device capable of determining the authenticity of
a coin based on the digital image information picked up
by an image pickup device.
More particularly, the present invention relates to a small
coin sorting device which can be also used in a slot gam-
ing machine and determines the authenticity of a medal
serving as a game medium based on the digital image
information picked up by an image pickup device.
It is to be noted that, for the purpose of the present spec-
ification, "coins" conceptually include not only coins used
as currency but also medals and tokens used in gaming
machines.

[Background Art]

[0002] There is a coin recognition device known as a
first conventional technique. According to the first con-
ventional technique, while a coin is transversely and hor-
izontally conveyed along a conveyance path, the pattern
of the surface of the conveyed coin can be seen from the
lower side of a slit-like window positioned in the lower
side of the conveyance path. A half mirror is obliquely
installed below the window, and a reading unit is posi-
tioned below the mirror. The reading unit is composed of
a line image sensor such as a CCD and is configured to
receive the specular reflection light from the coin surface
through the half mirror. A light source is installed via a
slit beside the half mirror. The light source is composed
of a line light source such as a fluorescent lamp or a line
filament lamp. The half mirror and the slit cause the irra-
diation direction from the light source to the coin surface
to be on the axis perpendicular to the coin surface, and
the reading unit is positioned on the perpendicular axis
to receive the specular reflection light from the coin sur-
face (for example, see Patent Document 1).
[0003] There is a coin sorting device known as a sec-
ond conventional technique. According to the second
conventional technique, while a medal, which has been
put in, moves along a medal passage, determination is
made on whether or not the medal is authorized based
on the two-dimensional image information obtained by a
CCD camera, and, if the medal is determined to be un-
authorized, the moving direction of the medal is set to a
medal return passage to reject the unauthorized medal.
On the other hand, if the medal is determined to be au-
thorized, the moving direction of the medal is set to a
medal passage and the medal is detected by a medal
slot sensor, so that a game is played using the authorized
medal (for example, see Patent Document 2).

[Citation List]

[Patent Document]

[0004]

[Patent Document 1] Japanese Unexamined Patent
Application Publication No. H07-210720 (FIGs. 1, 6,
10 and 18, Paragraph Numbers 0006 to 0060)
[Patent Document 2] Japanese Unexamined Patent
Application Publication No. 2006-263281 (FIG. 3, 4
and 7, Paragraph Numbers 0028 to 0030)

[Summary of the Invention]

[Problems to be Solved by the Invention]

[0005] According to the first conventional technique,
the coin reading unit is positioned on the extension per-
pendicular to the coin surface, and must be therefore
separated far away from the coin path in consideration
of a focal length, thereby causing a problem of the in-
creased size of the device.
In other words, there have been some cases when the
device could not be used in a vending machine or a gam-
ing machine.
In order to solve this problem, it is conceivable to use a
line sensor in the reading unit.
However, this solution cannot be readily adopted be-
cause, if the line sensor is used, the picked-up image of
a line is recognized as a plane and subjected to deter-
mination, thereby necessitating a positive conveyance
means for conveying the coin and causing the disadvan-
tages in durability, size and power consumption.
[0006] The medal sorting device according to the sec-
ond conventional technique is downsized by using a CCD
camera to pick up the linear image of the medal; therefore
the image of a part of the medal is picked up.
If the medal is rolling, the phase thereof shifts due to the
rolling of the medal; therefore, even if the images are
continuously picked up, the continuously picked-up par-
tial images cannot be combined into the plane image of
the coin, and authenticity determination has to be made
based on the partial images, thereby posing a problem
of poor determination accuracy.
In order to solve this problem, it is conceivable to position
the CCD camera in the direction perpendicular to the
plane of the coin to pick up the image of the entire medal.
However this solution increases the size of the device
like in the first conventional technique, thereby making it
difficult to install the device as a medal sorting machine
in a gaming machine.
[0007] A first object of the present invention is to pro-
vide a small coin sorting device capable of making au-
thenticity determination based on the picked-up image
information.
A second object of the present invention is to provide a
small coin sorting device capable of making authenticity
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determination based on not only the image information
but also the material and thickness information.
A third object of the present invention is to provide a low-
price small coin sorting device capable of making authen-
ticity determination based on further image information
in addition to achieving the first and second objects there-
of.

[Means for Solving the Problems]

[0008] In order to achieve these objects, the present
invention provides:

a coin sorting device which is configured so that a
two-dimensional image pickup device positioned in
the opposite to a coin passage, in which a coin falls
or rolls by gravity from a coin slot positioned at an
upper part of the two-dimensional image pickup de-
vice, picks up a two-dimensional image of the rolling
coin, a determination device makes authenticity de-
termination of the picked-up image based on a ref-
erence image, and a diverting device sorts out the
coin as a true or fake coin based on the determina-
tion; wherein the two-dimensional image pickup de-
vice includes a floodlight projector, a half mirror, a
lens, and an image pickup element; the half mirror
being positioned beside the coin passage at a posi-
tion close to the coin slot, a longitudinal line of which
is positioned in a direction orthogonal to a coin mov-
ing line in the opposed coin passage; the floodlight
projector comprising a planar floodlight projector po-
sitioned to be adjacent to an opposite side to the coin
passage with respect to the half mirror; and the lens
and the image pickup element being positioned
along the coin passage and below the half mirror;
and wherein the determination device makes the au-
thenticity determination by comparing the image in-
formation from the image pickup element with the
reference image.
A second aspect of the invention is the coin sorting
device according to the first aspect of the invention,
wherein the planar floodlight projector comprises a
plate-shaped light guide having a predetermined
thickness and positioned in parallel to the coin pas-
sage, an LED projecting light from an end face of the
light guide toward the interior thereof, a reflective
sheet in close contact with the opposite side of the
light guide to the half mirror, and a diffusion sheet in
close contact with the side of the light guide facing
the half mirror.

[Effects of the Invention]

[0009] According to the present configuration, the half
mirror is positioned close to the coin slot, the planar flood-
light projector is positioned to be adjacent to an opposite
side to the coin passage with respect to the half mirror,
and the lens which requires a focal length is positioned

in the plane parallel to the coin passage. Therefore, even
if a long focal length is used, the length will increase only
in the direction parallel to the coin passage but not in the
direction away from the coin passage.
Therefore, the above configuration reduces the size of
the coin sorting device capable of making authenticity
determination based on the image.
[0010] According to the second aspect of the invention,
the planar floodlight projector positioned in the opposite
side to the coin passage with respect to the half mirror
planarly and uniformly projects light onto the coin pas-
sage, or namely the coin falling or rolling along the coin
passage, via the half mirror.
The flat surface of the light guide is parallel to the coin
passage, and the LED serving as an illuminant projects
light onto the side end face of the light guide, which is to
say that the LED is juxtaposed to the light guide.
The reflective sheet is in close contact with the opposite
side of the light guide to the coin passage to direct any
light, which may be leaked out from the light guide, toward
the coin passage. Furthermore, the diffusion sheet, which
is inclose contact with the side of the light guide facing
the coin passage, uniformly diffuses the light into the in-
cident surface, and, as a result, uniformly projects the
light onto the coin passage via the half mirror within the
range of the incident surface of the light guide.
The light reflected from the coin moving along the coin
passage is reflected by the half mirror, moves in parallel
to the coin passage, is converged by the lens positioned
on the extension of the plane parallel to the coin passage,
and then reaches the image pickup element, which picks
up an image.
The floodlight projector comprises the planar floodlight
projector, beside the end face of which the LED serving
as an illuminant is positioned.
Furthermore, the lens which requires a focal length is
positioned in the plane parallel to the coin passage, so
that the size thereof can be suppressed to about the max-
imum distance from the coin passage to the half mirror,
and accordingly the inventive device can be downsized.

[Brief Description of the Drawings]

[0011]

FIG. 1 is a front view of a coin sorting device accord-
ing to an embodiment of the present invention.
FIG. 2 is a left side view of the coin sorting device
according to the embodiment of the present inven-
tion.
FIG. 3 is a flow chart for illustrating the operation of
the coin sorting device according to the embodiment
of the present invention.

[Embodiment of the Present Invention]

[0012] The present invention is a coin sorting device
which is configured so that a two-dimensional image pick-
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up device positioned in the opposite to a coin passage,
in which a coin falls or rolls by gravity from a coin slot
positioned at an upper part of the two-dimensional image
pickup device, picks up a two-dimensional image of the
rolling coin, a determination device determines the
picked-up image based on a reference image, and a di-
verting device sorts out the coin as a true or fake coin
based on the determination; wherein the two-dimension-
al image pickup device includes a floodlight projector, a
half mirror, a lens, and an image pickup element; the half
mirror being positioned beside the coin passage at a po-
sition close to the coin slot, a longitudinal line of which is
positioned in a direction orthogonal to a coin moving line
in the opposed coin passage; the floodlight projector
comprising a planar floodlight projector positioned to be
adjacent to an opposite side to the coin passage with
respect to the half mirror, the planar floodlight projector
which comprises a plate-shaped light guide having a pre-
determined thickness and positioned in parallel to the
coin passage, an LED projecting light from an end face
of the light guide toward the interior thereof, a reflective
sheet in close contact with the opposite side of the light
guide to the half mirror, and a diffusion sheet in close
contact with the side of the light guide facing the half
mirror; and the lens and the image pickup element being
positioned along the coin passage and below the half
mirror; and wherein the determination device makes the
authenticity determination by comparing the image infor-
mation from the image pickup element with the reference
image.

[Embodiment]

[0013] A coin sorting device 100 is incorporated in a
vending machine, a gaming machine, a fare adjustment
machine or the like, and has capabilities of determining
the authenticity of a coin which has been put thereinto,
and diverting a fake coin FC to a return slot 100R, or, if
the coin is a true coin TC, determining the denomination
thereof and guiding the true coin to an true coin slot 100T.
The coin sorting device 100 according to the embodiment
comprises a main unit 102, a coin slot 104, a coin passage
106, a gate 108, a two-dimensional image pickup device
112, a count sensor 114, a slot sensor 116, a thickness
sensor 118, and a material sensor 122.
[0014] First, the main unit 102 will be explained.
The main unit 102 has such capabilities that the coin slot
104 and the coin passage 106 are formed and that the
gate 108, the two-dimensional image pickup device 112,
the count sensor 114, the slot sensor 116, the thickness
sensor 118, and the material sensor 122 are installed.
The main unit 102 is of a rectangular box shape and is
made of resin.
[0015] The coin slot 104 will be explained.
The coin slot 104 has a capability of receiving a coin,
which has been put into a slot (not shown) of a vending
machine or the like.
The coin slot 104 is formed aside in a left end of an upper

surface of the main unit 102.
The coin slot 104 is a rectangular slit-shaped opening
formed to have the vertical and horizontal dimensions
slightly larger than the diameter and thickness of the used
coin.
[0016] The coin passage 106 will be explained.
The coin passage 106 has a capability of guiding the
falling or rolling coin C which has been put into the coin
slot 104.
The coin passage 106 is formed in the main unit 102,
and has a slit-shaped cross section which is approxi-
mately the same as that of the coin slot 104, and a front
shape comprising a vertical coin passage 106V vertically
extending from the coin slot 104 and, in the downstream
thereof, a slanted coin passage 106S slanted obliquely
downward to the left as shown in FIG. 1.
Therefore, the coin C put into the coin slot 104 vertically
falls along the vertical coin passage 106V, is then guided
to the right side by a guide rail 124, and rolls on the guide
rail 124 to move in the slanted coin passage 106S.
[0017] The gate 108 will be explained.
The gate 108 has a capability of rejecting the coin C from
the coin passage 106 in accordance with a fake coin FC
signal FS and a reject signal RJ from a control unit 126.
In other words, the gate 108 is a diverting device.
The gate 108 is a diverting plate 128 retractably posi-
tioned in the slanted coin passage 106S.
When the diverting plate 128 advances into the slanted
coin passage 106S, the diverting plate causes the rolling
coin C to deviate from the guide rail 124 and fall, thereby
returning the coin to a return slot (not shown).
When the diverting plate 128 retracts from the slanted
coin passage 106S, the coin C rolls on the guide rail 124
and passes through the gate 108.
The diverting plate 128 advances into the slanted coin
passage 106S to cause the coin C rolling on the guide
rail 124 to deviate from the guide rail 124 and fall, in
accordance with the fake coin signal FS and the reject
signal RS from the control unit 126.
[0018] The two-dimensional image pickup device 112
will be explained.
The two-dimensional image pickup device 112 has a ca-
pability of picking up a two-dimensional image of one
surface of the coin C moving along the coin passage 106.
The two-dimensional image pickup device 112 compris-
es a floodlight projector 132, a half mirror 134, a converg-
ing lens 136, and an image pickup element 138.
[0019] First, the floodlight projector 132 will be ex-
plained.
The floodlight projector 132 has a capability of projecting
light onto one surface of the coin C moving along the coin
passage 106, via the half mirror 134.
The floodlight projector 132 according to the present in-
vention is a planar floodlight projector 142.
The reason for using the planar floodlight projector 142
is that images can be picked up without any influence of
shadow even when the rotation phase of the coin C shifts.
The planar floodlight projector 142 comprises an LED
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144, a light guide 146, a reflective sheet 148, and a dif-
fusion sheet 152.
[0020] Next, the LED 144 will be explained.
The LED 144 is an illuminant for projecting light onto the
coin C.
A three-color LED is used as the LED 144, and visible
white light is used for light projection.
However, a white LED may be used.
As shown in FIG. 1, the LED 144 is positioned to face a
side end face of the light guide 146, and the LED can be
therefore positioned in the plane parallel to the coin pas-
sage 106, saving installation space. The position of the
LED 144 shown in FIG.

2 is illustrated for the sake of convenience.

[0021] Next, the light guide 146 will be explained.
According to the present embodiment, the light guide 146
is of the shape of a rectangular thin plate made of a resin
in consideration of cost, and the surface thereof is posi-
tioned in parallel to the coin passage 106. The resin is
transparent or, if a diffusion material is mixed, milky white.
If the diffusion material is mixed, the diffusion sheet 152
will become unnecessary. The light guide 146 may be
composed of a glass substrate.
According to the present embodiment, the light guide is
opposed to a rectangular opening 154 provided in one
side wall of the vertical coin passage 106V adjacent to
the coin slot 104.
The opening 154 is formed to be wider than the diameter
of the coin C, and is for obtaining the information about
the diameter of the coin C in the horizontal direction. The
opening is formed in such a manner that the vertical size
thereof is slightly smaller than the diameter of the coin
C. This is for the purposes of preventing the freely falling
coin C from deviating from the coin passage 106, and of
restricting the size of the half mirror 134 in the vertical
direction to restrict the distance of the half mirror 134
obliquely positioned at an angle of 45 degrees with re-
spect to the coin passage 106 and to eventually downsize
the inventive device. However, if another escape pre-
venting means is provided, the vertical size of the opening
154 may be increased to be larger than the diameter of
the coin C.
[0022] Next, the reflective sheet 148 will be explained.
The reflective sheet 148 has capabilities of preventing
light from diffusing toward the opposite side of the light
guide 146 to the coin passage 106, and of reflecting the
light toward the coin passage 106.
The reflective sheet 148 is in close contact with the op-
posite side of the light guide 146 to the coin passage 106.
Instead of the sheet, a silver film may be vapor-deposited
on the light guide 146.
[0023] Next, the diffusion sheet 152 will be explained.
The diffusion sheet 152 has a capability of uniformly dif-
fusing into a plane the light projected from the surface of
the light guide 146 facing the coin passage 106.
Therefore, the projected light from the LED 144, which

is guided by the light guide 146 or reflected by the reflec-
tive sheet 148, is caused to have a uniform light amount
over the entire plane by the diffusion sheet 152, and is
projected onto the coin passage 106, and thus to the coin
C.
The projected light from the diffusion sheet 152 is pro-
jected squarely with respect to the coin passage 106, or
namely the coin C moving along the coin passage 106.
Squarely projecting the light prevents any optical shadow
from being caused by irregularities on the surface of the
coin.
The light guide 146, the reflective sheet 148, and the
diffusion sheet 152 are so thin as to downsize the flood-
light projector 132.
[0024] Next, the half mirror 134 will be explained.
The half mirror 134 according to the present invention
has capabilities of reflecting some types of light and trans-
mitting other types of light. Specifically, the half mirror
has capabilities of transmitting the projected light from
the floodlight projector 132 and reflecting the reflected
light from the coin C.
In other words, the half mirror 134 projects the projected
light from the floodlight projector 132 squarely with re-
spect to the coin C in the coin passage 106, and reflects
the reflected light from the coin C into the plane parallel
to the coin passage 106.
According to the present embodiment, the half mirror 134
is a thin transparent resin on which chromium is vapor-
deposited by plating, with consideration given to cost.
However, a glass plate plated with chromium may be
used.
The half mirror 134 is obliquely positioned beside the
opening 154 at an angle of 45 degrees with respect to
the plane of the coin passage 106, so that the far end of
the half mirror from the coin passage 106 is positioned
lower.
Specifically, the half mirror 134 is slanted at an angle of
45 degrees with respect to the coin passage 106 directly
below the coin slot 104.
The longitudinal line LL of the half mirror 134 is positioned
in the direction orthogonal to the moving line DL (which
is a perpendicular line opposed to the vertical coin pas-
sage 106V) of the coin C in the coin passage 106 facing
the half mirror.
[0025] The converging lens 136 will be explained.
The converging lens 136 has a capability of converging
the reflected light from the half mirror 134 into a prede-
termined small range.
Because of the above described function, the converging
lens 136 is a convex lens with a predetermined refractive
index, which is positioned below the half mirror 134 po-
sitioned near to the coin slot 104 and in the middle of the
height of the main unit 102, and which has a diameter
similar to or smaller than that of the half mirror 134.
In order to reduce the cost and size of the inventive de-
vice, it is preferable that the shapes of the floodlight pro-
jector 132 and the like be devised to downsize the con-
verging lens 136.
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[0026] Next, the image pickup element 138 will be ex-
plained.
The image pickup element 138 has a capability of picking
up an optical image converged by the converging lens
136.
The image pickup element 138 is positioned below the
converging lens 136.
A CCD image sensor or CMOS image sensor since is
used as the image pickup element 138 to downsize the
inventive device.
[0027] The count sensor 114 will be explained.
The count sensor 114 has a capability of detecting the
coin C passing through the gate 108.
The count sensor 114 is a photoelectric or magnetic sen-
sor positioned at the end of the slanted coin passage
106S in the downstream of the gate 108. One or more
of the count sensor(s) is provided.
In other words, the count sensor 114 outputs a detection
signal DS of the coin C which is determined to be a true
coin TC. Thus, the number of accepted true coins can
be determined by counting the detection signals DS.
[0028] The slot sensor 116 will be explained.
The slot sensor 116 has a capability of detecting the coin
C put into the coin slot 104.
The slot sensor 116 is positioned beside the coin passage
106 adjacent to the coin slot 104, and outputs a coin
signal CS when detecting the distal end, or namely lower
end, of the coin C.
A transmissive optical sensor or magnetic sensor can be
used as the slot sensor 116.
The slot sensor 116 may be positioned directly below the
two-dimensional image pickup device 112 as shown by
a reference numeral 116’ in FIG. 1. In this case, the two-
dimensional image pickup device 112 can be positioned
more closely to the coin slot 104. Then, based on the
output of the detection signal CS of the coin C from the
slot sensor 116’, the floodlight projector 132 projects light
and the image pickup element 138 picks up an image.
Positioning the slot sensor in the position shown by a
reference numeral 116’ has the advantages of increasing
the distance between the two-dimensional image pickup
device 112 and the gate 108 and of increasing the time
required for image determination.
[0029] Next, the thickness sensor 118 will be ex-
plained.
The thickness sensor 118 has a capability of detecting
the thickness of the coin C rolling along the guide rail 124
in the coin passage 106.
The thickness sensor 118 has a conventionally publicly-
known configuration which is, for example, composed of
a pair of coils positioned in the opposite to the slanted
coin passage 106S in the downstream of the two-dimen-
sional image pickup device 112.
When the thickness sensor 118 is opposed to the coin
C rolling along the slanted coin passage 106S, the output
thereof is varied by the thickness of the coin C.
The varied output is compared with a reference value to
determine whether or not the coin has an appropriate

thickness.
[0030]  Next, the material sensor 122 will be explained.
The material sensor 122 has a capability of detecting the
material of the coin C rolling along the guide rail 124 in
the coin passage 106.
The material sensor 122 has a conventionally publicly-
known configuration which is, for example, composed of
a pair of coils positioned in the opposite to the slanted
coin passage 106S in the downstream of the two-dimen-
sional image pickup device 112.
When the material sensor 122 is opposed to the coin C
rolling along the slanted coin passage 106S, the output
thereof is varied by the internal electromotive force of the
metal constituting the coin C.
The varied output is compared with a reference value to
determine whether or not the coin is made of an appro-
priate material.
Either of the thickness sensor 118 or the material sensor
132 may be positioned in the upstream.
[0031] Next, the control unit 126 will be explained.
The control unit 126 has capabilities of receiving the sig-
nals VS from the count sensor 114, the slot sensor 116,
the image pickup element 138, the thickness sensor 118,
the material sensor 122, and a control unit of a vending
machine and controlling the floodlight projector 132, the
image pickup element 138, and the gate 108 based on
a predetermined program.
The control unit 126 is composed of, for example, a mi-
crocomputer.
[0032] Next, the operation of the present embodiment
will be explained with reference to the flow chart of FIG. 3.
In step S1, determination is made of whether or not any
coin signal CS has been output from the slot sensor 116.
If no coin signal CS has been output, step S1 is looped.
If any coin signal CS has been output from the slot sensor
116, the process proceeds to step S2.
[0033] In step S2, a projection command is output to
the floodlight projector 132, and the process proceeds to
step S3.
In the floodlight projector 132 which received the projec-
tion command, the LED 144 emits light.
The projected light from the LED 144 is projected through
the side end face of the light guide 146 into the light guide
146, and then the light projected from the surface thereof
facing the coin passage 106 and the light projected from
the opposite surface thereof and reflected by the reflec-
tive sheet 148 move to the diffusion sheet 152.
The projected light from the light guide 146 is diffused
into the diffusion sheet 152, from the entire surface of
which the light is uniformly projected onto the coin pas-
sage 106.
The projected light from the diffusion sheet 152 transmits
through the half mirror 134 and is projected onto the coin
passage 106, specifically to the coin C moving (falling)
along the vertical coin passage 106V.
The reflected light from the coin C is reflected in parallel
to the coin passage 106 and downward by the half mirror
134.
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This reflected light is converged by the converging lens
136 and enters into the image pickup element 138.
[0034] In step S3, determined is made of whether or
not a predetermined period of time T1 has elapsed since
detection by the slot sensor 116. If no predetermined
period of time has elapsed, step S3 is looped. If the pre-
determined period of time has elapsed, the process pro-
ceeds to step S4.
The predetermined period of time is a period until the
surface of the coin C, the distal end of which has been
detected by the slot sensor 116, is positioned approxi-
mately at the center of the opening 154.
[0035] In step S4, an image is picked up by the image
pickup element 138, and the process proceeds to step
S5.
In step S4, the image is picked up of approximately the
entire surface of the coin C moving along the coin pas-
sage 106.
[0036]  In step S5, physical information from the thick-
ness sensor 118 is obtained, and the process proceeds
to step S6.
[0037] In step S6, physical information from the mate-
rial sensor 122 is obtained, and the process proceeds to
step S7.
[0038] In step S7, the picked-up image information
from the image pickup element 138 is compared with the
reference image information, and, if the coin is deter-
mined to be a true coin, the process proceeds to step S8.
If the coin is determined to be a fake coin FC, the process
returns to step S1.
Then, the fake coin FC is blocked by the gate 108, and
is caused to fall to the return opening 100R to be returned.
[0039] In step S8, the physical information from the
thickness sensor 118 is compared with the reference in-
formation, and, if the coin is determined to be a true coin,
the process proceeds to step S9.
If the coin is determined to be a fake coin FC, the process
returns to step S1.
Then, the fake coin FC is blocked by the gate 108, and
is caused to fall to the return opening 100R to be returned.
[0040]  In step S9, the physical information from the
material sensor 122 is compared with the reference in-
formation, and, if the coin is determined to be a true coin,
the process proceeds to step S10.
If the coin is determined to be a fake coin FC, the process
returns to step S1.
Then, the fake coin FC is blocked by the gate 108, and
is caused to fall to the return opening 100R to be returned.
[0041] In step S10, the gate 108 is opened, and the
process proceeds to step S11.
[0042] In step S11, determination is made of whether
or not any detection signal DS from the count sensor 114
is sensed, and, if any detection signal DS is sensed, the
process proceeds to step S12.
If no count signal DS is sensed, step S11 is looped.
[0043] In step S12, the gate 108 is closed, and the
process proceeds to step S13.
Therefore, the true coin TC falls from the true coin slot

100T.
[0044] In step S13, the count of the coin C is incre-
mented by one, and the process returns to step S1.
[0045] According to the present invention, the thick-
ness sensor 118 and the material sensor 122 are not
necessarily used.
Therefore, if it is acceptable to make authenticity deter-
mination only using the image picked up by the two-di-
mensional image pickup device 112, the thickness sen-
sor 118 and the material sensor 122 will not have to be
provided. For example, if the coin sorting device 100 is
used in a gaming machine such as a slot machine, it may
be acceptable to make authenticity determination only
using the two-dimensional image pickup device 112.

Claims

1. A coin sorting device which is configured so that a
two-dimensional image pickup device (112) posi-
tioned relative to a coin passage (106), in which a
coin falls or rolls by gravity from a coin slot (104)
positioned at an upper part of the two-dimensional
image pickup device, picks up a two-dimensional im-
age of the rolling coin (C), a determination device
(126) makes authenticity determination of the
picked-up image based on a reference image, and
a diverting device (108) sorts out the coin as a true
or fake coin based on the determination;
wherein the two-dimensional image pickup device
includes a floodlight projector (132), a half mirror
(134), a lens (136), and an image pickup element
(138);
the half mirror being positioned beside the coin pas-
sage at a position close to the coin slot, a longitudinal
line (LL) of which is positioned in a direction orthog-
onal to a coin moving line (DL) in the opposed coin
passage;
the floodlight projector comprising a planar floodlight
projector (142) positioned to be adjacent to an op-
posite side to the coin passage with respect to the
half mirror; and
the lens and the image pickup element being posi-
tioned along the coin passage and below the half
mirror; and
wherein the determination device makes the authen-
ticity determination by comparing the image informa-
tion from the image pickup element with the refer-
ence image.

2. The coin sorting device according to claim 1, wherein
the planar floodlight projector comprises a plate-
shaped light guide (146) having a predetermined
thickness and positioned in parallel to the coin pas-
sage, an LED (144) projecting light from an end face
of the light guide toward the interior thereof, a reflec-
tive sheet (148) in close contact with the opposite
side of the light guide to the half mirror, and a diffusion
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sheet (152) in close contact with the side of the light
guide facing the half mirror.
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