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(54) Coin processing apparatus

(57)  An object of the present invention is to provide
a small coin processing apparatus capable of separating
coins by denomination even when the speed of convey-
ing the coins is increased.

A coin processing apparatus which sorts coins (C)
of a plurality of denominations one by one by a delivery
device (106) to deliver and transfer the coins to a con-
veyer, and separates the coins by denomination in a coin
separating section disposed on a conveyer path of the
conveyer, characterized in that the conveyer path (202)
has a first separating section extending linearly substan-
tially in a horizontal direction from the delivery device;
and a second separating section extending successively
from the first separating section in an opposite direction
above the first separating section, and in that the con-
veyer path has a toppled U shape as a whole, and in that
a lowermost portion of the second separating section is
disposed above the delivery device, and a guide device
(206) is provided to guide the coin which has reached
the lowermost portion (208) of the conveyer path to the
delivery device.
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Description

[0001] The presentinvention relates to a coin process-
ing apparatus which separates, by denomination, coins
of a plurality of denominations.

[0002] The present invention further relates to a small
circulating coin processing apparatus to put in and out a
coin.

[0003] The present invention also relates to a coin
processing apparatus which separates, by denomina-
tion, coins of a plurality of denominations, wherein a rate
of separating coins is increased.

[0004] It is to be noted that the "coin" used in the
present specification includes a monetary coin, a token,
a medal and the like, and includes circular and polygonal
shapes.

[0005] In a prior art, coins of predetermined denomi-
nations are separated at a reject coin branching section
and at an overflow branching section in the process of
being conveyed by a conveyer belt, and then the coins
are dropped through select-by-denomination holes for
separation by denomination (e.g., refer to Patent docu-
ment 1).

[0006] [Patent document 1] Japanese Utility Model
Registration No. 2600066 (FIG. 1 and FIG. 9, page 3 to
page 7)

[0007] In the prior art described above, all the coins
are separated into reject coins, overflow coins or denom-
inated coins before being passed through the se-
lect-by-denomination holes by the conveyer belt.
[0008] Specifically, the select-by-denomination holes
are arranged in the order of the increasing diameters of
the coins along a conveyer path of the coins.

[0009] The width (orthogonal to the direction in which
the coin proceeds) of the select-by-denomination hole is
formed slightly larger than the diameter of a target coin.
[0010] Therefore, the coins are dropped by their own
weight through the corresponding select-by-denomina-
tion holes and are thus separated.

[0011] Inrecent years, to increase the speed of sepa-
rating the coins, the speed of conveying the coins is sig-
nificantly increased, which causes a problem that they
are not separated by predetermined denomination.
[0012] That is, inertia force by the high-speed move-
ment of the coins has caused a problem that the coin
cannot drop in the selection hole having a conventional
length (length in the direction in which the coin proceeds),
and drops in the next selection hole in rare cases.
[0013] To solve this, it is considered to increase the
length of the selection hole so that it is enough for the
coin to drop in the selection hole, but this results in a
longer selection portion, which leads to an increase in
the size of the apparatus and is not preferable.

[0014] An object of the present invention is to provide
a small coin processing apparatus capable of separating
coins by denomination even when the speed of convey-
ing the coins is increased.

[0015] To attain this object, a coin processing appara-
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tus according to the invention of claim 1 is configured as
follows.

[0016] A coin processing apparatus which sorts coins
of a plurality of denominations one by one by a delivery
device, and then transfers the coins to a conveyer, and
separates the coins by denomination in a coin separating
section disposed on a conveyer path of the conveyer,
characterized in that a guide device is provided to guide
the coin which has reached a lowermost portion of the
conveyer path to the delivery device.

[0017] In this configuration, the coins are transferred
to the conveyer after sorted one by one by the delivery
device.

[0018] The coins conveyed by the conveyer are gen-
erally separated in the coin separating section disposed
on the conveyer path of the conveyer, and accumulated
by denomination.

[0019] However, for example, when a maximum diam-
eter coin is not separated in a predetermined separating
portion, the maximum diameter coin is not separated in
other separating portions, and reaches the lowermost
portion of the conveyer path, and then guided by the
guide device to be returned to the delivery device.
[0020] Thus, the unseparated coins are transferred
again to the conveyer, and separated on the conveyer
path.

[0021] When the coin is not separated, the coin is cir-
culated between the delivery device and the conveyer
until it is separated.

[0022] Therefore, the coins are separated in the pre-
determined denomination selecting section without ex-
tending the separating section, so that the apparatus is
notincreased in size and the separating rate is increased.
[0023] The invention according to claim 2 concerns, in
the invention according to claim 1, the coin processing
apparatus wherein the conveyer path has a first separat-
ing section extending linearly substantially in a horizontal
direction from the delivery device; and a second sepa-
rating section extending successively from the first sep-
arating section in an opposite direction above the first
separating section, and wherein the conveyer path has
a toppled U shape as a whole, and wherein a lowermost
portion of the second separating section is disposed
above the delivery device.

[0024] In this configuration, the first separating section
and the second separating section are arranged one
above the other, so that the separating sections are ar-
ranged in a two-story form.

[0025] Thus, the depthis about half of the conventional
depth, providing an advantage that a size reduction is
allowed.

[0026] The invention according to claim 3 concerns, in
the invention according to claim 2, the coin processing
apparatus wherein the delivery device of the coin in-
cludes a concave portion which is formed in an inclined
rotary disk and whose upper surface and peripheral sur-
face are open; and a moving member which is usually
held at a receiving position to form the concave portion
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and which, at a predetermined position of the rotary disk,
moves in a diametrical direction of the rotary disk, and
wherein the conveyer includes pins provided in an end-
less proceed member; and a guide which guides the coin
moved by the endless proceed member.

[0027] In this configuration, the coins entered the con-
cave portions of the rotary disk and sorted one by one
are moved at a predetermined position in a circumferen-
tial direction of the rotary disk by the moving member,
and pushed out to a movement path of the pins of the
conveyer.

[0028] The pushed-out coins are hooked by the pins
provided in the endless proceed member, and conveyed
along the guide.

[0029] Thus, the coin is forced to move on the move-
ment path of the pins, which ensures that the coiniis trans-
ferred to the conveyer.

[0030] Inthe process of this conveyance, the coins are
separated by denomination in the first separating section
or the second separating section.

[0031] This ensures that the coins are separated by
denomination.

[0032] A coin processing apparatus which sorts coins
of a plurality of denominations one by one by a delivery
device to deliver the coins, and then transfers the coins
to a conveyer, and separates the coins by denomination
in a coin separating section disposed on a conveyer path
of the conveyer, characterized in that the conveyer path
has a first separating section extending linearly substan-
tially in a horizontal direction from the delivery device;
and a second separating section extending successively
from the first separating section in an opposite direction
above the first separating section, and in that the con-
veyer path has a toppled U shape as a whole, and in that
a lowermost portion of the second separating section is
disposed above the delivery device, and wherein a guide
device is provided to guide the coin which has reached
a lowermost portion of the conveyer path to the delivery
device.

FIG. 1 is a schematic perspective view of a coin
processing apparatus in an embodiment of the
present invention.

FIG. 2 is a schematic front view of a coin delivery
device in the embodiment of the present invention.

FIG. 3 is a schematic view of a conveyer of the coin
processing apparatus in the embodiment of the
present invention.

FIG. 4is asectional view alongtheline A- Ain FIG. 3.

FIG. 5 is a plan view of a drop assist device in the
embodiment of the present invention.

FIG. 6 is a sectional view of the drop assist device
in the embodiment of the present invention.
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[0033] The present embodiment concerns a coin
processing apparatus which separates coins of eight de-
nominations in English currency: 2 pounds (average di-
ameter 28. 5 mm (similarly in the following), 1 pound (22.5
mm), 50 pence (27.3 mm), 20 pence (21.4 mm), 10 pence
(24.5 mm), 5 pence (17.9 mm), 2 pence (26 mm) and 1
penny (20.3 mm).

[0034] However, the present invention can also be
used for coins of other countries.

[0035] FIG. 1is anexample used as a coin processing
apparatus 100 with which a customer makes a self-serv-
ice payment at a supermarket.

[0036] The coin processing apparatus 100 roughly in-
cludes a coin slot 102, a coin selector 104, a coin delivery
device 106, a coin conveyer 108, a coin separating sec-
tion (device) 110, a coin retention section 112, a dis-
pensed coin conveying section 114, a dispensed coin
allotting section 116, an overflow coin safe 118 and a
coin dispensing section 120.

[0037] First, the coin slot 102 will be described.
[0038] The coinslot 102 has a function to receive coins
thrown in by the customer.

[0039] The coin slot 102 in the embodiment is formed
into a longitudinally long rectangular slit to receive the
coins one by one.

[0040] However, the coin slot 102 may be changed to
a bowl-shaped receiving container, so that the coins in
bulk are received, and then divided one by one by a
known division device, and thus thrown in the coin se-
lector 104 described later.

[0041] The coin selector 104 will next be described.
[0042] The coinselector 104 is disposed under the coin
slot 102, and has a function to judge the truth and de-
nomination of a coin C received from the coin slot 102
and divides a false coin from a true coin.

[0043] In the coin selector 104 of the embodiment, a
false coin FC is returned to the bowl-shaped coin dis-
pensing section 120 by way of an unshown shoot.
[0044] A true coin TC is guided into a retention bowl
122 of the coin delivery device 106 by the unshown shoot.
[0045] Therefore, the coin selector 104 can adopt an
electric method in which a plurality of oscillation coils is
used to detect the material, diameter and thickness of
the coin to compare them with reference values, animage
method in which a pattern on the surface of the coin is
taken in as an image by a CCD camera or the like to
compare it with a reference value, or a sound wave meth-
od inwhich a shock is given to the coin to compare sound
waves emitted from the coin with a reference value.
[0046] The coin delivery device 106 will next be de-
scribed.

[0047] The coin delivery device 106 has a function to
sort the mixed coins of a plurality of denominations one
by one for delivery.

[0048] Therefore, the coin delivery device 106 can be
changed to other devices having a similar function.
[0049] The coindelivery device 106 inthe embodiment
includes a rotary disk 124, a concave portion 128 formed
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between protruding portions 126, a moving member 130
to move the coin, and a driver 132 for the moving member
130, as shown in FIG. 2.

[0050] First, the rotary disk 124 will be described.
[0051] Therotary disk 124 has a function to stir a large
number of coins and to receive the coins in sorting con-
cave portions 134 described later one by one for sorting.
[0052] The rotary disk 124 has a shape of a circular
plate, has its rotation axis 136 inclined at about 30 de-
grees, and includes an upward surface 138.

[0053] It has six radially extending protruding portions
126 in the upward surface 138, and a push-out disk 140
is fixed in which the concave portions 128 are formed
between the protruding portions 126.

[0054] A slightly concave coin pushing portion 142 is
formed on a front surface of the protruding portion 126
in a rotation direction of the rotary disk 124.

[0055] A concave moving member receiving portion
144 is formed in a rear surface, in the rotation direction,
of the protruding portions 126, where the arc-shaped
moving member 130 is disposed.

[0056] The rotary disk 124 and the push-out disk 140
can be integrally molded by a sintered metal or a resin
having antifriction properties.

[0057] Next,the movingmember 130 will be described.
[0058] The moving member 130 has a function to
move, at a predetermined position, the coin C held in the
sorting concave portion 134 in the diametrical direction
of the rotary disk 124.

[0059] Therefore, the moving member 130 can have
an alternative configuration as long as this function is
satisfied.

[0060] The moving member 130 is attached, in a man-
ner to be able to pivot, to a pivot shaft 146 protruding at
the moving member receiving portion 144 on a peripheral
edge side of the rotary disk 124.

[0061] This moving member 130 is preferably made of
a metal or a resin in view of antifriction properties and
mechanical strength.

[0062] The concave portion 128 and an internal edge
131 of the moving member 130 constitute the fan-shaped
sorting concave portion 134.

[0063] The concave portion 134 is a flat ditch opening
on an upper surface and peripheral surface sides.
[0064] The depth of the concave portion 134, in other
words, the thickness of the push-out disk 140 is formed
to be slightly smaller than a thickness of 1.5 mm of the
thinnest one-penny coin among those of eight denomi-
nations described above.

[0065] This is intended that two coins are not held on
top of the other.
[0066] Furthermore, the concave portion 134 is

fan-shaped and the distance between an internal surface
of a retention ring 148 and a deepest portion of the con-
cave portion 134 is twice or less than a minimum diameter
of 17.9 mm of a 5-pence coin, such that two 5-pence
coins are not held side by side in the concave portion 134.
[0067] Thisis because the length inthe circumferential
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and diametrical direction of the concave portion 134 is
less than twice the diameter of the 5-pence coin.
[0068] When the moving member 130 is positioned in
the receiving portion 144, the moving member 130 is po-
sitioned at a receiving position RP.

[0069] The rotary disk 124 is disposed at the bottom
of the cylindrical retention ring 148 to retain the coin.
[0070] An opening 150 is provided at a portion of the
retention ring 148 for transfer to the conveyer 108 so that
the coin C can pass through.

[0071] A retention bowl 122 is further attached to the
retentionring 148, and aretention section 152 is provided
opposite to the rotary disk 124.

[0072] Therefore, the coin C thrown in this retention
section 152 is guided toward the rotary disk 124.
[0073] Next, the driver 132 of the moving member 130
will be described.

[0074] The driver 132 has a function to move, at a pre-
determined position, the moving member 130 from the
receiving position RP to a moving position MP.

[0075] Therefore, the configuration of the driver 132
can be changed to configurations other than that in the
embodiment as long as this function is satisfied.

[0076] The driver 132 includes a moved member 154
and a cam 156.

[0077] First, the moved member 154 will be described.
[0078] An arc-shaped through-hole 158 is formed
around the pivot shaft 146 in the rotary disk 124, through
which a pin 160 fixed at the midpoint of the moving mem-
ber 130 is penetrated.

[0079] Aroller 162 is rotatably attached to a lower end
of the pin 160.

[0080] This roller 162 is the moved member 154.
[0081] Next, the cam 156 will be described.

[0082] The moved member 154 is movably inserted in
agroove cam 166 formed in an upper surface of aninward
flange 164 formed in a ring shape from the inner periph-
eral surface toward the center of the retention ring 148.
[0083] In the groove cam 166, there are formed a cir-
cular receiving groove 168 around a rotation center of
the rotary disk 124; a movement groove 170 which has
a larger diameter than that of the receiving groove 168
and which holds the moving member 130 at the moving
position MP; a deliver process groove 172 in the process
of moving from the receiving groove 168 to the movement
groove 170; and a return process groove 174 returning
from the movement groove 170 to the receiving groove
168.

[0084] Therefore, when the moved member 154 is po-
sitioned in the receiving groove 168, the moving member
130 is held in the receiving portion 144, and is at the
receiving position RP.

[0085] The moving member 130 forms the fan-shaped
sorting concave portion 134 together with the concave
portion 128.

[0086] The sorting concave portion 134 is such that a
bottom (in the embodiment, the tip of the moving member
130) closest to a rotation shaft 136 is located slightly far-
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ther away from the internal surface of the retention ring
148 than the diameter of the maximum diameter coin.
[0087] Furthermore, this distance is less than double
the diameter of the minimum diameter coin.

[0088] Therefore, two minimum diameter coins are not
received side by side in the sorting concave portion 136,
in other words, between the retention ring 148 and the
bottom, in the diametrical direction of the rotary disk 124.
[0089] Furthermore, the sorting concave portion 134
is fan-shaped, so that two minimum diameter coins are
not received side by side in the circumferential direction
of the rotary disk 130.

[0090] When the moved member 154 is positioned in
the deliver process groove 172, the moving member 130
is caused to pivot clockwise on the pivot shaft 146.
[0091] Then, when the moved member 154 is posi-
tioned in the movement groove 170, the moving member
130 moves to the moving position MP.

[0092] Subsequently, the moved member 154 is posi-
tioned at the return process groove 174, and the moving
member 130 is thus rotated counterclockwise on the pivot
shaft 146 and returned to the receiving position RP.
[0093] Thus, the cam 156 is not limited to the groove
cam 166, but when the groove cam 166 is used, an aux-
iliary device is not needed to move the moved member
154 along the cam 156, thereby providing advantages
such as structural simplification, possible size reduction
and low costs.

[0094] Next, the coin conveyer 108 will be described.
[0095] The coinconveyer 108 has a function to receive
the coins C delivered one by one from the coin delivery
device 106, and convey them to a predetermined coin
processing apparatus, such as the coin separating sec-
tion 110.

[0096] The coinconveyer 108 includes an endless pro-
ceed member 176, pins 180 attached at predetermined
intervals to the endless proceed member 176, and a
guide plate 194 to guide the coin C while causing it to
lean thereon.

[0097] The endless proceed member 176 is a flexible
loop member, and is a chain 182 having a predetermined
length in the present embodiment.

[0098] However, the endless proceed member 176
can be changed to a belt.

[0099] The chain 182 is guided by a plurality of un-
shown sprockets, and circulates on an L-shaped loop
path.

[0100] As shown in FIG. 3, the path of the chain 182
comes closest to the top of the rotary disk 124 at a lowest
sprocket 184 portion adjacent to the rotary disk 124, and
then goes upward at a steep angle, and thus proceeds
in a first separating section 186 which is a gentle upward
slope. Next, it proceeds substantially vertically, and then
proceeds in a second separating section 188 which is
located above the first separating section 186 and which
is a gentle upward slope, and thus descends substantially
vertically to return to the sprocket 184 portion.

[0101] The pins 180 are fixed at predetermined inter-
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vals to a side surface of the endless proceed member
182 so as to hook the coins C, one by one, delivered from
the coin delivery device 106.

[0102] Therefore, the sprocket 184 rotates in conjunc-
tion with the rotary disk 124.

[0103] As shown in FIG. 4, a gear 186 to which the
sprocket 184 is fixed engages with a gear 188 disposed
under the rotary disk 124.

[0104] In other words, the gear 188 is rotatably at-
tached to the shaft 136 fixed to a base 190, and the rotary
disk 124 is fixed to the gear 188.

[0105] The gear 188 engages with a gear 186 on its
side, and the gear 188 is driven by an unshown electric
motor at a predetermined velocity.

[0106] Therefore, the rotary disk 124 and the sprocket
184 rotate and move at a predetermined velocity ratio.
[0107] Inother words, the sorting concave portion 134
moves in a corresponding manner to the pins 180.
[0108] Itis to be noted that a notch 194 is formed at
an outer peripheral edge of the protruding portion 126 of
the rotary disk 124 so that the transfer from the moving
member 130 to the pin 180 is smoothly performed, and
the pin 180 can enter the notch 194.

[0109] The guide plate 194 is an L-shaped plate which
is inclined similarly to the rotary disk 124 of the coin de-
livery device 106.

[0110] A movement groove 196 is formed in a loop
shape in the guide plate 194 for the pins 180 fixed to the
chain 182 to move.

[0111] In other words, the endless proceed member
176 is disposed on a rear surface side of the guide plate
194.

[0112] The shape of the movement groove 196 will be
described starting from the sprocket 184 portion adjacent
to the coin delivery device 106.

[0113] The movement groove 196 includes a first
movement groove 196A sharply rising obliquely, a sec-
ond movement groove 196B rising at an angle of about
45 degrees, a third movement groove 196C which is a
slightly upward slope, a fourth movement groove 196D
extending vertically, a fifth movement groove 196E which
is located above the third movement groove 196C and
which is a slightly upward slope toward the first move-
ment groove 196A side, a sixth movement groove 196F
extending substantially in a horizontal direction, and a
seventh movement groove 196G vertically extending
downward to the sprocket 184, and the movement groove
196 assumes a horizontally-oriented L shape as a whole.
[0114] A plate-shaped coin guide is disposed on an
upward surface 198 side of the guide plate 194, and
guides the peripheral surface of the coin C moved by the
endless proceed member 176.

[0115] Thatis, a first coin guide 200A is disposed rel-
ative to a lower side of the first movement groove 196A;
a second coin guide 200B is disposed relative to a lower
side of the second movement groove 196B; a third coin
guide 200C is disposed relative to a lower side of the
third movement groove 196C; a fourth coin guide 200D
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is disposed relative to both right and left sides of the fourth
movement groove 196D; and a fifth coin guide 200E is
disposed relative to a lower side of the fifth movement
groove 196E.

[0116] The plate thickness of the first coin guide 200A,
the second coin guide 200B and the fourth coin guide
200D is set slightly larger than the thickest coin.

[0117] Specifically, itis setslightly larger than the thick-
ness of the thickest 2-pound coin.

[0118] In this way, the coin C pushed by the pins 180
does not drop from these coin guides.

[0119] The plate thickness of the third coin guide 200C
and the fifth coin guide 200E is set slightly larger than
the thinnest coin.

[0120] Specifically, itis setslightly larger than the thick-
ness of the thinnest 1-penny coin.

[0121] In this way, the moved coin C easily drops from
the coin guide 200C, 200E.

[0122] Therefore, the coins C sorted and delivered one
by one from the coin delivery device 106 are hooked by
the pins 180 to move on a conveyer path 202.

[0123] In particular, the coin Cis conveyed and moved
sequentially on afirst conveyer path 202A under the guid-
ance of the first coin guide 200A, a second conveyer path
202B under the guidance of the second coin guide 200B,
a third conveyer path 202C under the guidance of the
third coin guide 200C, a fourth conveyer path 202D under
the guidance of the fourth coin guide 200D, and a fifth
conveyer path 202E under the guidance of the fifth coin
guide 200E.

[0124] A denomination sensor 204 is disposed on the
second conveyer path 202B.

[0125] The denomination sensor 204 has a function to
differentiate the 2-pound coin from the 20-pence coin in
the present embodiment, and for example, a judgment
is made by identifying the diameter and material from
data sensed by a plurality of oscillation coils.

[0126] Next, a guide device 206 of the present inven-
tion will be described.

[0127] The guide device 206 has a function to guide
the coin C which has reached a terminal end of the fifth
conveyer path 202E, in other words, a lowermost portion
208 of the conveyer path 202, to the coin delivery device
106.

[0128] Inthe embodiment, there is provided a cylindri-
cal shoot 210 to guide the coin C from the lowermost
portion 208 of the fifth conveyer path 202E located above
the coin delivery device 106 to the retention bowl 122 of
the coin delivery device 106.

[0129] Thatis, the coin C slips down by its own weight
in the shoot 210, and drops in the retention section 152
of the coin delivery device 106.

[0130] Therefore, the coins C which have not been
separated by the coin separating device 110 are returned
to the coin delivery device 106 from the fifth conveyer
path 202E by way of the shoot 210, and transferred again
from the coin delivery device 106 to the conveyer 108.
[0131] Asaresult,they are separated in the separating
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portions of the predetermined denominations or continue
circulation.

[0132] Next, the coin separating device 110 will be de-
scribed.

[0133] The coin separating device 110 has a function
to separate by denomination the coins conveyed along
the conveyer path 202 by the coin conveyer 108.
[0134] The first separating section 186 is provided
along the third conveyer path 202C.

[0135] That is, in the first separating section 186, a
2-pound separating portion 212, a 20-pence separating
portion 214, a 5-pence separating portion 216 and a
1-penny separating portion 218 are sequentially ar-
ranged from an upstream side to a downstream side in
atraveling direction of the endless proceed member 176.
[0136] The 2-pound separating portion 212 comprises
a triangular warped plate 222 which is projected by a
solenoid 220 at a predetermined time on the third con-
veyer path 202C between the third coin guide 200C and
the movement path of the pins 180.

[0137] After detecting the 2-pound coin by the denom-
ination sensor 204, the solenoid 220 is excited for a pre-
determined time when a predetermined number of pulse
signals, for example, one pulse signal is output from a
timing sensor 224 which detects the pins 180.

[0138] As the excitation of the solenoid 220 causes the
warped plate 222 to project on the third conveyer path
202C, the 2-pound coin moving on the third conveyer
path 202C is moved so that its tip moves away from the
guide plate 194 due to the inclined surface of the warped
plate 222, thereby dropping downward off from the third
coin guide 200C.

[0139] The dropped 2-pound coin is guided to a reten-
tion bowl of a 2-pound coin hopper P2 described later
under the guidance of an unshown shoot.

[0140] The 20-pence selecting portion 214 comprises
a solenoid 228 and a warped plate 230 similarly to the
2-pound separating portion 212.

[0141] Afterdetectingthe 20-pence coin by the denom-
ination sensor 204, the solenoid 228 is excited for a pre-
determined time when two pulse signals are output from
the timing sensor 224.

[0142] As the excitation of the solenoid 228 causes the
warped plate 230 to project on the third conveyer path
202C, the 20-pence coin moving on the conveyer path
202C is moved so that its tip moves away from the guide
plate 194 due to the inclined surface of the warped plate
230, thereby dropping downward off from the third coin
guide 200C.

[0143] The dropped 2-pence coin is guided to a reten-
tion bowl of a 2-pence coin hopper 2p described later
under the guidance of the unshown shoot.

[0144] The reason thatthe 2-pound coins are first sep-
arated is that the 2-pound coins are bimetal coins and
are thus most easily separated.

[0145] Furthermore, the reason that the 20-pence
coins are separated second is that they have a small
difference in diameter from the 1-pound coins, so that
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there is a fear of erroneous separation considering the
tolerance of the diameter of the coins when the separa-
tion is mechanically performed on the basis of the dia-
metrical difference, and that the 20-pence coins are elec-
trically separated more easily than the 1-pound coins.
[0146] However, the positions of the 2-pound separat-
ing portion 212 and the 20-pence separating portion 214
can be interchanged.

[0147] Furthermore, the 2-pound separating portion
212 and the 20-pence separating portion 214 can be
changed to a mechanical method of separating by the
diametrical difference, similarly to the separating portions
described above.

[0148] In this case, the separating portions are ar-
ranged in the order of the increasing diameters of the
coins.

[0149] Itis to be noted that the timing sensor 224 is a
sensor to detect the pins 180 attached to the endless
proceed member 176, and has a function to output a
pulse signal whenever it detects the passage of the pin
180.

[0150] Therefore, it can be changed to other devices
having a similar function.

[0151] Whenthe pins 180 are metallic, a proximity sen-
sor can be used for the timing sensor 224, and when the
pins 180 are made of a metal or a resin, a photoelectric
sensor can be used.

[0152] Next, the 5-pence separating portion 216 will
be described.
[0153] In the 5-pence separating portion 216, a

5-pence separating opening 234 is configured by a
5-pence edge 232 located at a predetermined distance,
that is, slightly farther away than the diameter of the
5-pence coin in parallel with the third coin guide 200C.
[0154] Since the 5-pence coin which has the smallest
diameter among the coins except for the 2-pound coin
and the 20-pence coin is not supported by the 5-pence
edge 232, its upper end collapses into the 5-pence sep-
arating opening 234 to deviate its lower end peripheral
surface from the third coin guide 200C, thereby being
guided to a 5-pence coin hopper 5p described later under
the guidance of the unshown shoot.

[0155] At this time, because the 5-pence coin is light,
it may not easily drop from the third coin guide 200C.
[0156] Thatis, when the 5-pence coin is not guided to
the 5-pence edge 232 as shown in FIG. 6, its lower sur-
face pivots clockwise on an edge 194E of the guide plate
194.

[0157] Inordertodrop the coinfrom the third coin guide
200C without dropping it in the 5-pence separating open-
ing 234, it is necessary for the lower peripheral surface
of the coin C to deviate from the third coin guide 200C
when the coin slightly collapses into the opening 234.
[0158] Inotherwords, the pivot point of the coin C, that
is, the edge 194E needs to be away from the coin guide
200C at a predetermined distance or more.

[0159] If this distance is long, the coin does not easily
collapse due to small moment by its own weight, with the
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result that the 5-pence coins are not separated in the
5-pence separating portion 216.

[0160] To prevent this, in the present embodiment, a
drop assist member 235 is disposed between the move-
ment path of the pins 180 and the 5-pence edge 232.
[0161] The drop assist member 235 is triangular as
shown in FIG. 5, and is disposed so that its inclined sur-
face 2358 extends in a proceeding direction of the end-
less proceed member 176 and comes closer to a rear
surface of the third conveyer path 202C as it approaches
the downstream.

[0162] In accordance with this configuration, even
when the distance of the edge 194E from the third guide
rail 200C is shortened and the moment by the weight of
coin C itself is increased, the lower surface of the upper
end of the coin C is supported by the inclined surface
2358 of the drop assist member 235 at a predetermined
amount of pivoting without dropping from the opening
202C.

[0163] Furthermore, the 5-pence coin supported by the
inclined surface 235S is pushed by the pins 180, so that
its front portion in the traveling direction is turned on the
third coin guide 200C to get away from the guide plate
194,

[0164] Thus, the central lower surface of the 5-pence
coin deviates from the third coin guide 200C, so that it
drops from the third coin guide 200C.

[0165] Next, the 1-penny separating portion 218 will
be described.

[0166] Inthe 1-penny separating portion 218, a 1-pen-
ny separating opening 238 is configured by a 1-penny
edge 236 located at a predetermined distance, that is,
slightly farther away than the diameter of the 1-penny
coin in parallel with the third coin guide 200C.

[0167] Furthermore, adrop assistmember 237 has the
same shape as and is positioned in the similar manner
to the drop assist member 235.

[0168] Since the 1-penny coin which has the second
smallest diameter among the coins except for the
2-pound coin and the 20-pence coin is not supported by
the 1-penny edge 236, its upper end collapses into the
1-penny separating opening 238 and deviates from the
third coin guide 200C with the support of the drop assist
member 237, thereby being guided to a 1-penny coin
hopper 1p described later under the guidance of the un-
shown shoot.

[0169] Next, the second separating section 188 will be
described.

[0170] Fromthe upstream side in a conveyingdirection
of the coin conveyer 108, there are sequentially arranged
a 1-pound separating portion 240, a 10-pence separating
portion 242, a 2-pence separating portion 244 and a
50-pence separating portion 246.

[0171] Itis to be noted that although not shown in the
drawing, the drop assist member is disposed in the open-
ing of each of the above-described separating portions
in the same way as described above.

[0172] However, as these coins have relatively large
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diameters and are heavy, it is possible to choose not to
dispose the drop assist member.

[0173] First, the 1-pound separating portion 240 will
be described.
[0174] In the 1-pound separating portion 240, a

1-pound separating opening 250 is configured by a
1-pound edge 248 located at a predetermined distance,
that is, slightly farther away than the diameter of the
1-pound coin in parallel with the fifth coin guide 200E.
[0175] Since the 1-pound coin which has the third
smallest diameter among the coins except for the
2-pound coin and the 20-pence coin is not supported by
the 1-pound edge 248, its upper end collapses into the
1-pound separating opening 250 to deviate from the fifth
coin guide 200E, thereby being guided to a 1-pound coin
hopper P1 described later under the guidance of the un-
shown shoot.

[0176] Next, the 10-pence separating portion 242 will
be described.
[0177] In the 10-pence separating portion 242, a

10-pence separating opening 254 is configured by a
10-pence edge 252 located at a predetermined distance,
that is, slightly farther away than the diameter of the
10-pence coin in parallel with the fifth coin guide 200E.
[0178] Since the 10-pence coin which has the fourth
smallest diameter among the coins except for the
2-pound coin and the 20-pence coin is not supported by
the 10-pence edge 252, its upper end collapses into the
10-pence separating opening 254 to deviate from the fifth
coin guide 200E, thereby being guided to a 10-pence
coin hopper 10p described later under the guidance of
the unshown shoot.

[0179] Next, the 2-pence separating portion 244 will
be described.
[0180] In the 2-pence separating portion 244, a

2-pence separating opening 258 is configured by a
2-pence edge 256 located at a predetermined distance,
that is, slightly farther away than the diameter of the
2-pence coin in parallel with the fifth coin guide 200E.
[0181] Since the 2-pence coin which has the fifth small-
est diameter among the coins except for the 2-pound
coin and the 20-pence coin is not supported by the
2-pence edge 256, its upper end collapses into the
2-pence separating opening 258 to deviate from the fifth
coin guide 200E, thereby being guided to a 2-pence coin
hopper 2p described later under the guidance of the un-
shown shoot.

[0182] Next, the 50-pence separating portion 246 will
be described.
[0183] In the 50-pence separating portion 246, a

50-pence separating opening 262 is configured by a
50-pence edge 260 located at a predetermined distance,
that is, slightly farther away than the diameter of the
50-pence coin in parallel with the fifth coin guide 200E.
[0184] Since the 50-pence coin which has the largest
diameter among the coins except for the 2-pound coin
and the 20-pence coin is not supported by the 50-pence
edge 260, its upper end collapses into the 50-pence sep-
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arating opening 262 to deviate from the fifth coin guide
200E, thereby being guided to a 50-pence coin hopper
50p described later under the guidance of the unshown
shoot.
[0185]
scribed.
[0186] The coin retention section 112 has a function
to retain the coins by denomination, and to dispense a
specified number of coins of a predetermined denomi-
nation when given a dispense command from an un-
shown command device.

[0187] Therefore, the coin retention section 112 can
be changed to other devices having a similar function.
[0188] In the present embodiment, the coin retention
section 112 includes the coin hoppers P2 to 50p provided
for the respective denominations.

[0189] The coin hoppers P2 to 50p have a function to
sort the coins retained in bulk in the retention bowls one
by one to dispense to the dispensed coin conveying sec-
tion 114.

[0190] The coin hoppers P2, 20p, 5p and 1p are ar-
ranged in line to correspond to the first separating section
186, and disposed above one side of the coin conveying
section 114.

[0191] The coin hoppers 50P, 2P, 10P and P1 are ar-
ranged in line to correspond to the second separating
section 188, and disposed on the other side of the coin
conveying section 114.

[0192] Next, the coin dispense conveying section 114
will be described.

[0193] The coin dispense conveying section 114 has
a function to convey, in a predetermined direction, the
coins dispensed from the coin hoppers P2 to 50p.
[0194] In the present embodiment, the coin dispense
conveying section 114 is a flat belt 264 disposed sub-
stantially horizontally between the coin hopper lines, and
is driven in a predetermined direction by an unshown
electric motor, and conveys the coins C dispensed from
the hoppers to the coin allotting section 116.

[0195] Next, the coin allotting section 116 will be de-
scribed.

[0196] The coin allotting section 116 has a function to
allot the coins C received from the coin dispense con-
veying section 114 to the overflow coin safe 118 or the
coin dispensing section 120.

[0197] The coin allotting section 116 guides the ac-
cepted coin C to the overflow coin safe 118 only when
the overflow coin is dispensed from any one of the coin
hoppers P2 to 50p, and guides it to the coin dispensing
section 120 in other cases.

[0198] Next, the overflow coin safe 118 will be de-
scribed.

[0199] The overflow coin safe 118 has a function to
retain the coins C received from the dispensed coin al-
lotting section 116.

[0200] A change replenish device 266 is disposed
above the coin retention section 112.

[0201] The change replenish device 266 has a function

Next, the coin retention section 112 will be de-
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to supply the coins thrown in bulk from an opening 268
to the retention bowl 122 of the coin delivery device 106.
[0202] Inthe presentembodiment, itincludes a flat belt
270 disposed substantially horizontally.

[0203] When a cover of a case is opened and a pre-
determined number of various coins are thrown from the
opening 268, the coins are stacked in bulk on the flat belt
270.

[0204] When the coins stacked in bulk are detected by
an unshown sensor, the flat belt 270 moves them to the
coin delivery device 106 side at a moderate velocity.
[0205] The coins C having reached an end of the flat
belt 270 drop, and are guided to the retention section 152
of the coin delivery device 106 by the unshown shoot.
[0206] When the sensor disposed in the coin delivery
device 106 detects a predetermined amount of coins C
in the retention section 152, the movement of the flat belt
270 is stopped, and the replenishment of the coins C for
the change is stopped.

[0207] Whenthe sensorhas detected thatthe retention
section 152 is empty, the flat belt 270 is again moved,
and the coins C are supplied to the retention section 152.
[0208] If this operation is repeated and if the coins C
ontheflatbelt 270 and the coins C in the retention section
152 run out, the denomination sensor 204 does not detect
any coin for a predetermined time, so thata non-detection
signal is used to indicate the completion of the replen-
ishment of the change.

[0209] Next, the operation of the present embodiment
will be described.

[0210] The coin C thrown in the coin slot 102 is judged
whether it is true or false in the coin selector 104.
[0211] The true coin C drops into the retention section
152 of the coin delivery device 106.

[0212] When the unshown sensor detects the coin C
in the retention section 152, the unshown electric motor
is rotated, and the sprocket 184 is rotated.

[0213] Thus, the chain 182 is moved in a predeter-
mined direction, in a counterclockwise direction in FIGS.
1, 3 at a predetermined velocity.

[0214] Furthermore, the rotary disk 124 is rotated
clockwise synchronously with the chain 182 via the gears
186 and 188.

[0215] In this way, the thrown coin C slips down to the
rotary disk 124 side due to the inclined bottom of the
retention bowl 122, and contacts the rotary disk 124 and
the push-out disk 140.

[0216] The rotation of the rotary disk 124 causes the
coins C to be stirred by the protruding portion 126 and
to enter the sorting concave portions 134.

[0217] Atpositions otherthan the position in the vicinity
of the coin conveyer 108, the moving member 130 is
positioned in the receiving portion 144, and is thus at the
receiving position RP.

[0218] In other words, the concave portion 134 is
fan-shaped.
[0219] Therefore, only one coin C is held in the sorting

concave portion 134 defined by the pushing portion 142
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of the protruding portion 126 and by the arc-shaped edge
131 of the moving member 130.

[0220] Thatis, the outer periphery of the coin C is guid-
ed by the retention ring 148, so that only one maximum
diameter coin C is held in the concave portion 134 which
is formed slightly more deeply than the diameter of the
maximum diameter coin (2-pound coin).

[0221] Furthermore, as its depth is less than double
the diameter of the minimum diameter coin (5-pence
coin), two minimum diameter coins cannot enter in the
diametrical direction of the rotary disk 124.

[0222] Moreover, the concave portion 134 is
fan-shaped, so that two minimum diameter 5-pence coins
cannot be arranged side by side in the circumferential
direction of the rotary disk 124.

[0223] Therefore, only one minimum diameter 5-pence
coin is held in the sorting concave portions 134.

[0224] The rotation of the rotary disk 124 causes the
coin C held in the concave portion 134 to move to the
coin conveyer 108 side.

[0225] In other words, the coin C is moved upward.
[0226] At this point, the coin C is pushed and moved
by the pushing portion 142, and almost no force is applied
to the moving member 130.

[0227] Whenthe moving member 130 has moved near
the coin conveyer 108, the moved member 154 moves
in the deliver process groove 172, so that the moved
member 154 is moved in the diametrical direction of the
rotary disk 124.

[0228] Thus, the moving member 130 is caused to piv-
ot clockwise on the pivot shaft 146.

[0229] Therefore, the moving member 130 pushes the
coin C positioned in the sorting concave portion 134 from
the lateral side in the diametrical direction of the rotary
disk 124, thereby pushing out the coin C from the sorting
concave portion 134.

[0230] Then, when the moved member 154 is posi-
tioned in the movement groove 170, the moving member
130 moves to the moving position MP, so that the coin
C passes through the opening 150 and is pushed out to
the movement path of the pin 180.

[0231] Immediately after being pushed out, the coin C
is pushed by the pin 180, and transferred under the guid-
ance of the first coin guide 200A, the second coin guide
200B, the third coin guide 200C, the fourth coin guide
200D and the fifth coin guide 200E.

[0232] In other words, the coin C is conveyed sequen-
tially on the first conveyer path 202A, the second con-
veyer path 202B, the third conveyer path 202C, the fourth
conveyer path 202D, and the fifth conveyer path 202E.
[0233] In the second conveyer path 202B, the coin C
is detected by the denomination sensor 204, and the de-
nomination is identified.

[0234] If the coin Cis judged to be a 2-pound coin, the
solenoid 220 is excited for a predetermined time in ac-
cordance with the initial pulse signal from the timing sen-
sor 224 after the judgment.

[0235] As this excitation causes the warped plate 222
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to project on the third conveyer path 202C, the 2-pound
coin moving on the peripheral surface while being pushed
by the pin 180 under the guidance of the second coin
guide 232 is moved away from the guide plate 194 by
the warped plate 222.

[0236] Thus, the 2-pound coinis deviated fromthe third
coin guide 200C and drops in the coin hopper P2 under
the guidance of the unshown shoot.

[0237] If the coin C is judged to be a 20-pense coin,
the solenoid 228 is excited for a predetermined time in
accordance with the output of two pulse signals from the
timing sensor 224 after the judgment.

[0238] As this excitation causes the warped plate 230
to project on the third conveyer path 202C, the 20-pence
coin is moved away from the guide plate 194 by the
warped plate 230.

[0239] Thus, the 20-pence coin is deviated from the
third coin guide 200C and drops in the coin hopper 20p
under the guidance of the unshown shoot.

[0240] Except for the 2-pound coin and the 20-pence
coin, the solenoids 220 and 228 are not excited in ac-
cordance with the detection of the denomination sensor
204, so that the conveyed coin C passes the 2-pound
separating portion 212 and the 20-pence separating por-
tion 214 and reaches the minimum diameter 5-pence
separating portion 216.

[0241] If the conveyed coin C is a 5-pense coin, its
upper end is not guided by the edge 232 of the 5-pence
separating opening 234, so that the upper end of the coin
C falls in the 5-pence separating opening 234, and devi-
ates from the third coin guide 200C to drop in the coin
hopper 2p under the guidance of the unshown shoot, as
described above.

[0242] Inthecase ofthe second smallest 1-penny coin,
it passes the 5-pence separating portion 216 under the
guidance of the edge 232 because its diameter is larger
than the diameter of the 5-pence coin.

[0243] However, in the 1-penny separating portion
218, it deviates from the third coin guide 200C in the
same way as the 5-pence coin, and drops in the coin
hopper 1p under the guidance of the unshown shoot.
[0244] In the case of the 1-pound coin, it passes the
first selecting section 186 and the fourth conveyer path
202D to reach the 1-pound separating portion 240, and
deviates from the fifth coin guide 200E in the same way
as the 5-pence coin, thereby dropping in the coin hopper
P1 under the guidance of the unshown shoot.

[0245] In the case of the 10-pence coin, it passes the
first selecting section 186, the fourth conveyer path 202D
and the 1-pound separating portion 240 to reach the
10-pence separating portion 242, and deviates from the
fifth coin guide 200E in the same way as the 5-pence
coin, thereby dropping in the coin hopper 10p under the
guidance of the unshown shoot.

[0246] In the case of the 2-pence coin, it passes the
first selecting section 186, the fourth conveyer path 202D,
the 1-pound separating portion 240 and the 10-pence
selecting portion 242 to reach the 2-pence selecting por-
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tion 244, and deviates from the fifth coin guide 200E in
the same way as the 5-pence coin, thereby dropping in
the coin hopper 2p under the guidance of the unshown
shoot.

[0247] In the case of the 50-pence coin, it passes the
first selecting section 186, the fourth conveyer path 202D,
the 1-pound separating portion 240, the 10-pence select-
ing portion 242 and the 2-pence selecting portion 244 to
reach the 50-pence selecting portion 246, and deviates
from the fifth coin guide 200E in the same way as the
5-pence coin, thereby dropping in the coin hopper 5p
under the guidance of the unshown shoot.

[0248] Ifthe 2-pound coinis notidentified by the sensor
204, the 2-pound coin does not drop in the 20-pence
selecting portion 214, and does not drop in the 5-pence
selecting portion 216, the 1-penny selecting portion 218,
the 1-pound selecting portion 240, the 10-pence select-
ing portion 242, the 2-pence selecting portion 244 and
the 50-pence selecting portion 246, thus reaching the
lowermost portion 208 of the conveyer path.

[0249] In this case, the 2-pound coin drops in the re-
tention section 152 of the coin delivery device 106 under
the guidance of the guide device 206.

[0250] Thus, this 2-pound coinis transferred to the coin
conveyer 108 by the coin delivery device 106, detected
again in the sensor 204, and separated in the 2-pound
separating portion 212.

[0251] If it is not separated in the 2-pound separating
portion 246 either the second time, it is further again
transferred from the coin delivery device 106 to the coin
conveyer 108, and separation is attempted in the
2-pound separating portion 246.

[0252] If the thrown coin is a false coin, it is returned
from the coin selector 104 to the coin dispensing section
120.

[0253] Before the operation, to retain the change in the
coin hoppers P2 to 50p, the coins in bulk are thrown from
the opening 268 onto the flat belt 270, so that the flat belt
270 proceeds as described above to supply the coin C
to the retention section 152 of the coin delivery device
106.

[0254] In this way, the coins are received from the coin
delivery device 106 to the coin conveyer 108 as described
above, separated by denomination in the process of be-
ing conveyed in the first separating section 186 and the
second separating section 188, and retained in the coin
hoppers.

[0255] The present invention can be used in a coin
receiving device which receives coins of a plurality of
denominations in bulk and sorts them one by one for
separation by denomination in the process of convey-
ance on a conveyer path.

Claims

1. A coin processing apparatus which sorts coins (C)
of a plurality of denominations one by one by a de-
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livery device (106), and then transfers the coins to a
conveyer (108), and separates the coins by denom-
ination in a coin separating section (110) disposed
on a conveyer path (202) of the conveyer,
characterized in that a guide device (206) is pro-
vided to guide the coin which has reached a lower-
most portion (208) of the conveyer path to the deliv-
ery device.

The coin processing apparatus according to claim 1,
wherein the conveyer path has a first separating sec-
tion (186) extending linearly substantially in a hori-
zontal direction from the delivery device; and a sec-
ond separating section (188) extending successively
from the first separating section in an opposite direc-
tion above the first separating section, and wherein
the conveyer path has a toppled U shape as a whole,
and wherein a lowermost portion of the second sep-
arating section is disposed above the delivery de-
vice.

The coin processing apparatus according to claim 1
or 2,

wherein the delivery device of the coin includes a
sorting concave portion (134) which is formed in an
inclined rotary disk (124) and whose upper surface
and peripheral surface are open; and amoving mem-
ber (130) which is usually held at a receiving position
to form the concave portion and which, at a prede-
termined position of the rotary disk, moves in a dia-
metrical direction of the rotary disk, and wherein the
conveyer includes pins (180) provided in an endless
proceed member (176); and a guide (200) which
guides the coin moved by the conveyer
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