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(57) ABSTRACT

A coins recerving and dispensing apparatus suitable for food
shops or restaurants allows precise transfer and reception of
various coins without error and confirmation of the balance
of the comm. When coms received from customers are
inserted 1nto this apparatus, the coins are immediately sorted
by a sorting mechanism with respect to the denominations of
the currency and stored at the respective storage portions.
When the coins are paid out as change, the coin feeder
operates based on a dispensing command signal produced
corresponding to the differences between the sold amount
inputted 1n the register and the received amount from the
customers to feed the coins of the wanted denomination in
the necessary number.
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COIN RECEIVING AND DISPENSING
APPARATUS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates to a coin receiving and dispensing,
apparatus suitably installed at food shops or fast-food res-
taurants.

2. Description of Related Art

In shops, cashiers these days operate their registers to
record the prices of goods that the customers are purchasing,
further putting them in the registers according to the
denominations of the currency after counting and sorting the
paid currency, as well as taking out respective necessary
bills and coins to transfer as change.

However, such bothersome monetary reception from and
fransfer to many customers consumes a relatively large
amount of time in association with recording task of sold
amounts of money on the register through key typing inputs
or bar code mputs, thereby raising problems in that it creates
long lines waiting for cashiers when busy. In particular, the
problems are inevitable when a person unfamiliar with
operating the register 1s the cashier, thereby resulting in the
transfer of improper change to the customer.

In many situations, the currency received from the cus-
tomers and placed into the registers 1s used as change. It 1s
therefore difficult to determine the balance in the respective
registers during their operation, so that calculation of the
proceeds and collection of the money takes a long time when
the register 1s closed or during the cashier’s break.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide a coin receiving,
and dispensing apparatus enabling an operator to quickly,
unmistakably perform the transfer of currency with custom-
ers and to confirm 1ts balance immediately.

The foregoing object 1s accomplished with a coin receiv-
ing and dispensing apparatus including: a plurality of stor-
age portions for storing of respective coins; sorting means
for sorting coins inserted from the outside of the apparatus
with respect to denominations of the currency of the coin
and respectively feeding the sorted coins to said correspond-
ing storage portions; feeding means for feeding wanted
coins out of said storage portions 1n response to a dispensing
command; and said sorting means comprising a gauge
having a coin guide portion extending over said storage
portions, said coin guide portion being formed with a
plurality of openings respectively having inner diameters
slightly larger than the diameter of a corresponding one of
the coins among the various coins at positions corresponding
to said respective storage portions, and comprising convey-
Ing means for conveying the coins that have reached on said
cgauge along the coin guide portion.

In accordance with the coin receiving and dispensing
apparatus thus constituted, coins inserted through a coin
entry opening are sorted by the sorting means with respect
to the denominations of the currency and stored at the
respective storage portions. When the coins are paid out, the
feeding means operates based on a delivery signal sent from
the register or the like to feed the coins of the wanted
denominations in the necessary number.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the invention
are apparent to those skilled in the art from the following
preferred embodiments thereof when considered 1n conjunc-
tion with the accompanying drawings, 1n which:

FIG. 1 1s a perspective view showing the entire appear-
ance of the coin receiving and dispensing apparatus of a
preferred embodiment according to the mvention;

FIGS. 2, 3 are perspective and side views, respectively,
showing a part including a cross section of the coin receiving
and dispensing apparatus shown in FIG. 1;

FIGS. 4, § are perspective and plan views showing an
inside mechanism and a part of the inside mechanism,
respectively, of the coin recerving and dispensing apparatus

shown 1n FIG. 1;

FIG. 6 1s a perspective view showing a coin feeder
included 1n the inside mechanism shown in FIG. 4;

FIGS. 7, 8 are exploded perspective views, respectively,
showing a part of the com feeder shown 1n FIG. 6;

FIG. 9 1s a vertical cross section showing a part of the coin
feeder shown 1n FIG. 6;

FIG. 10 1s a bottom view showing a rotation plate with
which the coin feeder shown 1 FIG. 6 1s equipped;

FIG. 11 1s an exploded perspective view showing a part of
the coin feeder shown 1n FIG. 6;

FIG. 12 1s a plan view partially including a cross section
of an essential part of the coin feeder shown 1n FIG. 6;

FIG. 13 1s an exploded perspective view showing a part
of the coin feeder shown 1n FIG. 6;

FIG. 14 1s an exploded perspective view showing a coin
dispenser 1ncorporated 1n the inside mechanism shown 1n

FIG. 4,

FIG. 15 1s a block diagram showing an operation control
system of the 1nside mechanism shown 1 FIG. 4; and

FIG. 16 1s a diagram 1illustrating indicators disposed on a

front panel of the coin receiving and dispensing apparatus
shown 1n FIG. 1;

FIGS. 17 to 21 are flow charts showing: an initializing
control; details of coin receiving processing in the flow chart
in FIG. 17; a payout processing; motor locking detection and
a processing when a motor locks; and also, motor locking
detection and a processing when a motor locks, of the coin
receiving and dispensing apparatus of a preferred embodi-
ment according to the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to the drawings in detail, 1n particular, to FIGS.
1 to 3, a coin recerving and dispensing apparatus of a
preferred embodiment according to the invention 1s shown.
As shown 1in FIGS. 1 to 3, the coin receiving and dispensing
apparatus has a casing 2 formed 1n a substantially rectan-
ogular block shape as a whole, and a front panel 3 arranged
at the front side of the casing 2. As apparent from FIGS. 1
to 3 and also FIG. 4, the casing 2 1s constituted of a top plate
2a, a bottom plate 2b, left and right side plates 2c, 2d, and
a rear plate 2e, which are assembled to each other using
small screws or the like.

A coin entry opening 3a for inserting coins into this
apparatus 1s formed in the top plate 2a on a right upper side
of the front panel 3; a disc-shaped coin receiving plate 4 1s
attached on the top plate 2a so as to surround the coin entry
opening 3a. A delivery slot 3b for dispensing coins to be
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dispensed from the apparatus 1s formed at a lower portion of
the front panel 3; a payout tray 6 formed with a recess 6a 1s
arranged at the delivery slot 3b; coins, when discharged,
remain at the recess 6a. The comns that have reached the
recess 6a will be picked up by an operator, for example, a
cashier, and be given as change to customers.

An 1nside mechanism surrounded by the casing 2 and a
front panel 3 1s described as follows. As apparent from
FIGS. 2 to §, specifically from FIG. 4, a pair of plate shaped

upright frames 8, 9 1s attached on the bottom plate 2b
constituting the bottom of the casing 2 so as to be 1n parallel
to each other and to extend crosswise on rear and front sides.
A horizontal frame 10 similarly 1n a plate shape bridges the
tops of both upright frames 8, 9.

As shown 1n FIGS. 4, 5§, six coimn feeders 11 to 16 are
arranged 1n a space defined by the both upright frames 8, 9
and the horizontal frame 10 on the bottom plate 2b.
Specifically, as shown 1n FIG. §, those coin feeders 11 to 16
am aligned 1n two lines, a right line and a left line, 1n each
of which three coin feeders are aligned 1n a back and forth
direction. The coin feeders 11 to 16 are detachably attached
to the bottom plate 2b. Notedly, the coin feeders 11 to 16 are
not shown 1 FIGS. 2, 3. A detailed description of the
constitution of the coin feeders 11 to 16 1s accomplished by
a description of only the coin feeder 16 for the sake of
brevity, since the other feeders have substantially same
consfitution.

As shown 1n FIGS. 4, 6, the coin feeder 16 has a hopper
21 serving as a storage portion capable of collecting and
storing many coins and a transfer unit 22 for feeding wanted
coins from the hopper 21 1n response to payout commands
as described below. Specifically, the coin feeder 16 stores,
for example, the 10 yen coins 1n the hopper 21 thereof and
feeds out the 10 yen coins by operation of the transfer unit
22 thereof. The other coin feeders 11 to 15 store the 500 yen
coins, the 1 yen coins, the 50 yen coins, the 5 yen coins, and
the 100 yen coins, respectively, in the respective hoppers 21
built thereto and feed out the respective coins upon the
dispensing commands by the transfer units provided thereto,
respectively. It may be needless to say that when another
currency 1s used, the coin feeders can store different coins
according to the currency in use. The hopper 21 1s formed 1n
a rectangular shape as a whole, and 1ts bottom 21a 1s inclined
to smoothly dispense the stored 10 yen coins along the
inclined bottom 21a.

The transfer unit 22 for feeding the 10 yen coins stored in
the hopper 21 1s constituted as follows. As shown 1n FIGS.
6, 8, the transfer unit 22 has a base plate 25 formed 1n a
substantially rectangular shape. The base plate 25 slidably
supports the 10 yen coins. A pair of leg members 26, 27 are
attached to the bottom face on both side ends of the base
plate 25. Specifically, attachment pins 26a, 27a, two pieces
cach, are attached to both ends on the top of the leg members
26, 27, respectively. Those attachment pins 26a, 27a are
fitted to long holes 25a and cut portions 25b respectively
provided near corners at the longer edges of the base plate
25. Inside the long hole 25a provided 1s a flexible projection
25c. The projection 25¢ engages one of the attachment pins
26a, 27a fitted mto the long holes 25a, thereby preventing
the attachment pins 26a, 27a from disengaging with the long
holes 25a. A leaf spring 29 1s provided at a shorter edge of
the base plate 25 so as to extend along the shorter edge. The
leaf spring 29 contacts tile bottom face of tile base plate 25
along the shorter edge of the base plate 25. Both ends of the
leaf spring 29 are bent downward to form small L-shapes
and engage with recesses 26c, 27¢ formed on the top corner
of the leg members 26, 27. That 1s, the leaf spring 29 urges
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the attachment pins 26a, 27a to the cut portions 25b by its
clastic force. With such constitution, if the leaf spring 29 is
made to bend 1n opposition to its elastic force to disengage
itself from the recesses 26c¢, 27¢ and the projections 25¢ in
the long holes 25a are similarly bent to disengage them-
selves from the attachment pins 26a, 27a, the attachment
pins 26a, 27a are easily pulled out of the long holes 25a and
cut portions 25b, so that both leg members 26, 27 can be
separated from the base plate 25. When both leg members
26, 27 are to be attached, no other step except the reversing
steps 1s needed.

Guide grooves 26d, 27d are formed at the bottom of both
leg members 26, 27 across the entire length of the leg
members 26, 27. As described above, the coin feeder 16, as
the well as other coin feeders 11 to 15, 1s detachably attached
to the bottom plate 2b of the casing 2, and the guide grooves
26d, 27d are formed for detachably attaching the feeder 16.
That is, a pair of guide rails (not shown) slidably fitted to the
ouide grooves 26d, 27d 1s provided on the bottom plate 2b.
Inserting horizontally the coin feeder 16 as shown 1n FIG. 4
allows the guide grooves 26d, 27d to {it on the guide rails.
Stopper pins (not shown) are formed near rear portions in the
inserting direction of both guide grooves 26d, 27d; the guide
rails are formed with dimples or recesses placed at positions
corresponding to the stopper pins, respectively; the coin
feeder 16 1s securely positioned at the predetermined posi-
fion by engaging the stopper pins with the dimples or
recesses. When the coin feeder 16 1s taken out of the
apparatus, the rear end of the coin feeder 16 1s slightly lifted
to disengage the stopper pins from the dimples or recesses,
and then, the coin feeder 16 can be pulled, as it 1s, to be
1solated from the casing 2.

As shown 1n FIGS. 8, 9, a disc shaped rotation plate 32 1s
arranged at the center on the top face of the base plate 25 so
as to face toward the base plate 25. FIG. 10 1s a bottom view
of the rotation plate 32; as apparent from FIG. 10, a plurality,
or 1n the embodiment, four, of circular guide holes 32a for
passing the 10 yen coins stored 1n the hopper 21 and guiding
them onto the base plate 25 are formed 1n the rotation plate
32 with the same interval in the circumferential direction
and with the same distance from the center of the rotation
plate 32. As apparent from FIGS. 8, 9, the rotation plate 32
1s fixedly secured to an output shaft 16c of a motor 16b
serving as drive means attached with small screws 33 to the
bottom face of the base plate 25 and 1s rotatively driven by
operation of the motor 16b. FIG. 11 also shows the motor 16
and 1ts manner of assembly. A flat faced slide ring 36 1s
provided between the rotation plate 32 and the base plate 25
as shown 1n FIGS. 8, 9 to make the rotation of the rotation
plate 32 smooth against the base plate 25. As shown 1n FIG.
9, the rotation plate 32 1s positioned to maintain clearance e
between 1itsell and the base plate 25 except the attachment
portion to the output shaft 16¢c of the motor 16b. The
clearance ¢ 1s designed to be slightly larger than the thick-
ness of the 10 yen coins 38 to be dispensed. Although 1n this
embodiment, the coin feeder 16 handles 10 yen coins 38, the
coin feeder 16 can be commonly used for other coins having
different thickness, such as the 1 yen coms or the 500 yen
comns, and therefore, the clearance ¢ 1s designed to be
slightly larger than the 500 yen coins, the thickest coins 1n
Japanese currency.

As shown 1n FIGS. 4, 6, 8, 9, 12, a cylindrical wall
member 40 1s arranged on the base plate 25 so as to surround
the rotational plate 32 and is secured to the base plate 25
with small screws 41. As shown 1n FIGS. 8, 9, 12, an outlet
40a capable of passing the 10 yen coins 38 (and even the 500
yen coins) is formed at a lower portion of the wall member
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40. The hopper 21 1s attached to the wall member 40.
Specifically, as shown 1n FIG. 7, a cylindrical fitting member
21b 1s formed at the bottom of the hopper 21; as shown 1n
FIGS. 6, 9, the fitting member 21b 1s 1nserted 1n the wall
member 40 and contacts a projection 40c formed on an inner
round surface of the wall member 40, thereby being verti-
cally positioned thereat. As shown 1n FIGS. 6, 7, a pair of
stopper projections 21c¢ in a rectangular shape 1s formed on
the outer round surface of the fitting member 21b, and as
shown m FIG. 8, a pair of L-shaped cut portions 40d 1is
formed on the wall member 40 so as to correspond to the pair
of the stopper projections 21c. That 1s, the fitting member
21b 1s fitted 1nside the wall member 40 while the stopper
projections 21c¢ are inserted in the upright extending portions
of the L-shaped cut portions 40d, and then the hopper 21 1s
slightly rotated to engage the stopper projections 21c with
the horizontally extending portions of the L-shaped cut
portions 40d, thereby preventing the hopper 21 from coming,
out. With this constitution, the 10 yen coins 38 in the hopper
21 reach the rotation plate 32 through the wall member 40
and then fall into the guide holes 32a formed 1n the rotation
plate 32 1n conjunction with rotation of the rotation plate 32,
thereby reaching the top of the base plate 25. As shown 1n
FIGS. 4, 6, 7, a coil spring 42a 1s arranged 1n the hopper 21
and 1s attached to an inner surface of the hopper 21 with
small screws 42¢ and an attachment plate 42b at one end 42d
of the coil spring 42a. As apparent from FIG. 7, the other end
42¢ of the coil spring 42a 1s pending and will drop 1n a
smoothing manner the respective 10 yen coins, which are
cgathered at the bottom of the hopper 21 and begin to move
with the rotation plate 32 while being put on the rotation
plate 32, piece by piece into the guide holes 32a.

To convey the 10 yen coins that have fallen in the guide
holes 32a of the rotation plate 32 and have reach the top of
the base plate 25, along the surface of the base plate 25 and
to feed them through the outlet 40a formed at the wall
member 40, the following constitution has been built. As
shown 1n FIGS. 8 to 10, four arc conveyance projections 32¢
are formed on the bottom face of the rotation plate 32 at
respective positions for conveying the 10 yen coins thus
reaching the base plate 25 by horizontally pushing them.
Those conveyance projections 32¢ are, specifically, as
apparent from FIG. 10, formed along a virtual circle not
shown having 1ts virtual center located at the rotational
center of the rotation plate 32 and passing through the
centers of respective guide holes 32a. As also apparent from
FIG. 9, those conveyance projections 32¢ are formed so as
to have very small clearance between them and the surface
of the base plate 25. The 10 yen coins that have fallen 1n the
ouide hole 32a of the rotation plate 32 are pushed by the
respective conveyance projections 32¢ according to the
rotation of the rotation plate 32 and conveyed on the base
plate 235.

As shown 1n FIGS. 8 to 10, four guide grooves 32¢ are
formed 1n the rotation plate 32 so as to position between any
of two guide holes 32a. The guide grooves 32¢, specifically,
as apparent from FIG. 10, are formed so as to radially extend
from the rotational center of the rotation plate 32 and so that
cach guide groover extends straight, and the guide groves
have respective open ends at the outer periphery of the
rotation plate 32. As shown in FIGS. 8 to 10, a pushing pin
43 serving as a pushing member for pushing the 10 yen coin
toward the outlet 40a 1s loosely inserted in each guide
ogroove 32¢. Specifically, the pushing pin 43 1s formed 1n a
substantially cylindrical shape and slidably inserted by its
top end 43a into the corresponding guide groove 32¢ as
apparent from FIG. 9. The pushing pin 43 has a brim 43b at
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the middle thereof. The brim 43b engages the edge of the 10
yen coin and pushes the coin. The pushing pin 43 comes to
push the 10 yen coin to the outside of the outlet 40a when
positioned at the outer end of the guide groove, and the
position 1n which the pin comes to push the coin 1s referred
to as the pushing position.

Each pushing pin 43 can move between the pushing
position and an 1solation position at which the pushing pin
43 1s 1solated from the pushing position, according to the

rotation of the rotation plate 32. As shown in FIGS. 8, 9,12,
a cam groove 25¢ 1s formed on the base plate 25. As apparent
from FIG. 9, the lower end 43¢ of each pushing pin 43 is
slidably fitted 1 the cam groove 25e¢. This cam groove 25¢
serves as moving means for the pushing pin. That 1s, as
shown m FIG. 12, the cam groove 25¢ has a shape 1n that a
part of a true circle 1s projected outside; the pinnacle of the
projected part 1s designed to correspond to the outer end of
the guide groove 32¢; the true circle portion 1s designed to
correspond to the inner end of the guide groove 32¢. The
cam groove 25¢ 1s formed, as shown in FIGS. 9, 11, 12, by
attaching a cam plate 25h onto a recess 25g bored on the
plate body 251 of the base plate 25. The cam plate 25h has
an outer periphery a little smaller than the inner bore of the
recess 25¢. As apparent from FIG. 11 the cam plate 25h 1s
positioned by fitting three positioning holes 257 formed in
the cam plate 25h onto corresponding positioning bosses 251
projected from the plate body 251, and 1s securely bolted to
the plate body 251 with two small screws 33. The screws 33
arc commonly used for bolting between the motor 16b
described above and the base plate 25. As shown 1n FIG. 11,
the cam plate 25h 1s also bolted to the plate body 251 around
the projection portion by small screws 44a and nuts 44b.

As shown 1 FIGS. 8, 11, 12, limiter pins 45 are arranged
near the outlet 40a formed at the wall member 40 to let the
10 yen coins 38 (see, FIG. 12) pass therethrough. As
apparent from FIGS. 11, 12, the limiter pins 45 are arranged
upright on a free end of a leaf spring 46 fixed to the bottom
face of the base plate 25 at the other end thereof and are
projected from the top face of the base plate 25 (or the cam
plate 25h) through holes 25k, 25m (both shown in FIG. 11),
which are coaxially formed respectively 1n the plate body
251 and the cam plate 25h. Since the leaf spring 46 can bend,
the limiter pins 45 are movable up and down with respect to
the top face of the base plate 25. As shown 1n FIG. 11, the
leaf spring 46 1s securely fixed to the base plate 25 using
small screws 47 through the washers 48 and the coil springs
49. The limiter pins 45 engage the 10 yen coin 38 conveyed
by pushing of the conveyance projection 32¢ of the rotation
plate 32 to change the coin’s direction toward the outlet 40a
and further feed the 10 yen coin 38 to the outside of the
outlet 40a 1n association with the pushing pins 43.

As shown 1n FIGS. 8, 11, 12, an outlet roller 51 1s
provided near the outlet 40a. The outlet roller 51 1s arranged
upright on an unrestricted end of an arm member 52 attached
to the base plate 25 by a boss 52a and a small screw 52b so
that the arm member can swing 1n a horizontal plane. A coil
spring 33 1s connected to the unrestricted end of the arm
member 52 and urges the arm member 52 1n a direction such
that the outlet roller 51 comes close to the outlet 40a, or 1n
a clockwise direction when viewed from the top. The outlet
roller 51, as apparent from FIG. 12, contacts the 10 yen coin
38 fed by the pushing pin 43 and the limiter pins 45, from
a side 1n opposition to those pins, thereby preventing the 10
yen coin from jumping out of the outlet 40a.

The coin feeder 16, though substantially the same as the
other five coin feeders 11 to 15, 1s formed, as shown 1n FIG.
8, with a delivery detector 16a for detecting the feed of the
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10 yen coin from the hopper 21 which serves as the storage
portion. The delivery detector 16a 1s constituted as follows.
As shown 1n FIG. 6, 8, the delivery detector 16a has a small
bracket 55 aligned near the outlet 40a formed at the wall
member 40 to feed the 10 yen coins 38 (see, FIGS. 9, 12)
out. The small bracket 35 1s fixed onto the top face of the
base plate 25 with small screws 35a. A wall 55b extending,
upright 1s formed at one end of the small bracket 35; a
photosensor 56 1s secured to the wall 535b by small screws 57
shown 1 FIG. 13. The photosensor 56 includes a photo-
emitting device for emitting light and a photo-receiving
device for receiving the emitted light (both not shown), and
produces a detection signal 1n response to the received light

of the photo-receiving device.

As apparent from FIG. 13, a support pin 55¢ 1s arranged
upright at about the center of the small bracket 55; another
arm member 59 1s swingably or pivotally attached to the
support pin 53¢ at its middle portion. The numerals 60a, 60b
shown in FIG. 13 are a washer and a stopper ring,
respectively, to prevent the arm member 59 from disengag-
ing from the support pm 55c. A pin 59a 1s provided on a
bottom face of the arm member 59 at 1ts one end so that the
10 yen coin to be fed 1n a manner described above can
engage with the pin 59a. The other end of the arm member
59 constitutes a photo-shielding portion 59b located between
the photo-emitting device and the photo-receiving device of
the photosensor 56 for shielding light incident to the photo-
receiving device. A wall 59d bent downward and a wall 55¢
bent upward are formed at the arm member 59 and the small
bracket 55. A coil spring 62 1s suspended between both walls
59d, 55¢. The coil spring 62 provides a biasing force for the
arm member 59 1n a clockwise direction. Another wall 551
extending upright 1s formed at the small bracket 55, and a
stopper 63 1s attached to the wall 551. The rock of the arm
member 359 1s restricted within a predetermined range by
engaging the stopper 63.

In operation of the coin feeder 16 thus constituted, which
operates 1n a manner substantially the same as the other five
coin feeder 11 to 15, it 1s now assumed that the hopper 21
mounted on the coin feeder 16 1s storing many 10 yen coins.
In this situation, a controller, or a CPU as described below,
managing the operation control of the comn feeder 16,
provides an operation command 1n response to a payout
command signal sent out of a register not shown, thereby
operating the motor 16b, so as to rotatably drive the rotation
plate 32 1n a counterclockwise direction. The respective 10
yen coins fall, sequentially from one located on the bottom
side, nto the guide holes 32a 1n the rotation plate 32 through
the wall member 40 and reach the top of the base plate 25.

Regarding the feed operation of one piece of the 10 yen
coins, the 10 yen coin that has reached the top of the base
plate 25, 1s pushed by the conveyance projection 32 pro-
jected from the bottom face of the rotation plate 32 and
conveyed on the base plate 25 according to the rotation of
the rotation plate 32. The 10 yen coin thus conveyed by the
conveyance projection 32¢ engages with the limiter pins 45
when reaching near the outlet 40a formed at the wall
member 40 thereby being subject to a change of its original
direction to one orienting toward the outlet 40a. As shown
in FIG. 12, at about the same time of this directional change
operation of the 10 yen coin, the pushing pin 43 that has
fraveled so as to pursue the 10 yen coin 38 according to the
rotation of the rotation plate 32, then further travels from the
true circle portion to the projected portion of the cam groove
25¢, and 1s made to move, as the effect of the projection
portion, along the guide groove 32¢ from the 1nside to the
outside, or from the 1solation position to the pushing position
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as described above. According to this operation, the 10 yen
coin 38 1s fed out through the outlet 40a so as to be squeezed
out by the limiter pins 45 and the pushing pin 43 as shown
in FIG. 12. The 10 yen coin 38 then engages the outlet roller
51 as shown 1n FIG. 12 and 1s smoothly fed out without
jumping out.

The 10 yen com 38 when fed out, also engages with the
pin 59a formed on the arm member 59 (see, e.g. FIGS. 8, 13)
described above and pushes the pin §9a. The arm member 59

1s pivoted 1n the counterclockwise direction, so that the
photo-shield portion 59b as a part of the arm member 59
comes into a gap 56a (see, FIG. 13) of the photosensor 56.
The photo-shield portion 59b shields the light emitted from
the photo-emitting device to the photo-receiving device of
the photosensor 56, thereby producing the detection signal.
The detection signal 1s transmitted to the controller, and the
controller confirms the feed of the 10 yen coin according to
the detection signal. Subsequently, the series of operations
above will be repeatedly performed 1n substantially same
manner for the 10 yen coins continuously falling into the
respective guide holes 32a of the rotation plate 32. Finally,
when the number of the fed 10 yen coins reaches a prede-
termined number, the controller produces a stop command
and makes the motor 16b stop. That 1s the completion of coin
feeding.

The transfer unit 22 (see, FIGS. 4, 6, 8) with which the
coin feeder 16 thus constituted 1s equipped, can feed the
coins up to the last completely, and contributes to make the
coin receiving and dispensing apparatus compact since 1t 1s
made compact with a smaller number of parts thereof.
Although 1n this embodiment, in addition to the pushing pins
43 serving as pushing means, the conveyance projections
32c¢ and further the limiter pins 45 are formed on the rotation
plate 32, any of the pushing pins 43 solely could surely feed
out the comns up to the last even 1f those conveyance
projections 32¢ and the limiter pins 45 were omitted. At least
one of the pushing pins 45 would be sufficient regardless the
number of the guide holes 32a 1n the rotation plate 32. The
pushing pins 43 as 1n this embodiment can be provided 1n the
same number as the guide holes 32, but do not have to be 1n
the same number.

The apparatus 1s equipped with carrying means for con-
veying various coins respectively fed out of the six coin
feeders 11 to 16 as described above mto the payout tray 6
formed at the delivery slot 3b shown 1 FIGS. 1 to 3, and the
carrying means 1S constituted as follows. As shown 1n FIG.
5, where the com feeder 11 to 16 are aligned 1n two lines, left
and right, 1n each of which the three coin feeders are aligned
in a back and forth direction, a belt 67 1s formed so as to be
positioned between both lines. As shown 1n FIGS. 2, 3, the
belt 67 1s endless and formed so as to extend among
respective coin fed positions of the transfer units 22 of the
coin feeders 11 to 15 and the delivery slot 3b. The various
coins fed out of the respective coin feeders 11 to 16 are
supported by this belt 67 and conveyed. As shown 1 FIG.
5, along both sides of the belt 67, there provide fence
members 69 to prevent the coins being carried on the belt 67
from shifting crosswise and dropping oif

The belt 67 1s wound around a pair of rollers 71, 72
provided rearward and forward. Those rollers 71, 72 are
fitted to shafts 73, 74 rotatably attached to the fence mem-
bers 69 by bearings; the rear roller 72 serves as a drive side;
the front roller 71 serves as a driven side. As shown 1n FIGS.
3, 5, a small diameter driven sprocket wheel 76 1s secured to
one end of the shaft 74 onto which the roller 72 for the drive
side 1s fitted. Amotor 77 1s provided near the shaft 74; a large
diameter drive sprocket wheel 78 1s secured to an output
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shaft 77a of the motor 77. A belt 79 with teeth 1s wound
between the sprocket wheels 76, 78 as shown 1n FIG. 3. A

belt drive mechanism for driving the belt 67 1s constituted of
both rollers 71, 72, both shafts 73, 74, both sprocket wheels

76, 78, the motor 77, and the belt 79 with teeth. That 1s, the
roller 72 1s rotatively driven by the operation of the motor 77

through the sprocket wheel 78, the belt 79 with teeth, and the
sprocket wheel 76, thereby providing drive force to the belt

67 and driving the belt 67. As shown 1n FIGS. 2 to 4, an
inclined guide 8a 1s formed at the upright frame 8 for
ouiding the respective coins conveyed by the belt 67 into the
payout tray 6. A support 81 1n a plate shape 1s formed for
contacting a coin carrying portion of the belt 67 to support
the coin carrying portion as shown i FIGS. 2, 3.

With the carrying means thus constituted, a cashier does
not have to collect by herself or himself the various coins fed
from the coin feeders 11 to 16 and can understand 1mme-
diately and perform quickly the cashier’s task. Use of the
belt 67 for the carrying means as in this embodiment allows
the coins fed from the respective coin feeders 11 to 16 to be
conveyed with a high speed into the payout tray 6, thereby
reducing the necessary time for cashier’s task. It 1s to be
noted that a chute which 1s inclined downwardly as 1t
approaches the payout tray 6, 1n licu of the belt 67, can be
utilized as another constitution of the carrying means, and
the various coins fed from the respective coin feeders 11 to
16 can be conveyed through the use of gravity. With such
carrying means, no drive force producing mechanism, such
as the motor 77 described above and whatever, 1s required,
so that the entire apparatus can be made compact and
Inexpensive.

The following 1s a description of the constitution for
receiving various coins inserted from the outside of the
apparatus. As shown 1n FIGS. 4, §, a comn dispenser 83 for
receiving various coins imserted by the cashier or whoever
through the coin entry opening 3a (see, FIGS. 1, 2) and for
sequentially supplying them piece by piece on a gauge
described below 1s disposed at a position shifted to one side
on the front top of the horizontal frame 10 formed 1nside the
casing 2 and 1s attached to the horizontal frame 10. The coin
dispenser 83 has the following constitution, but 1s consti-
tuted 1n substantially the same fashion as the transfer unit 22
with which the coin feeder 16 1s equipped, so that only its
outline 1s described for the sake of brevity.

As also shown 1n FIG. 14, the coin dispenser 14 includes
a substantially rectangular base plate 85. The base plate 85
1s for slidably supporting the various coins. As shown 1n
FIG. 14, a circular rotation plate 86 1s arranged at about the
center of the top face of the base plate 85 so as to face toward
the base plate 85. The rotation plate 86 1s omitted in FIGS.
4, 5. A plurality, or 1n this case, three, substantially circular
ouide holes 86a for passing various coins inserted from the
coin entry opening 3a and guiding them onto the base plate
85 are formed 1n the rotation plate 86 with the same interval
in the circumierential direction and with the same distance
from the center of the rotation plate 86. The guide holes 86a
accept all of the 1 yen coins, the 50 yen coins, the 5 yen
coins, the 100 yen coins, the 10 yen coins, and the 500 yen
coins, and 1n particular, as shown 1n FIG. 14, recesses 86b
are formed so as to correspond to the smallest diameter of
the 1 yen coins.

The rotation plate 86 1s secured to the top end of a spindle
88 rotatably attached to the base plate 85. A small diameter

sprocket wheel 89 1s secured to the lower end of the spindle
88. A motor 91 i1s attached to the bottom side of the
horizontal frame 10 around the coin dispenser 83; a large
diameter sprocket wheel 92 1s secured to the output shaft 91a
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(see FIG. §) of the motor 91. A belt 94 with teeth 1s wound
around both sprocket wheels 89, 92. That 1s, the spindle 88
1s rotatively driven by operation of the motor 91 through the
sprocket wheel 92, the belt 94 with teeth, and the sprocket
wheel 89, thereby rotating the rotation plate 86. As shown 1n
FIG. 14, a sliding ring 96 having a smooth flat surface is
provided between the rotation plate 86 and the base plate 85
to make the rotation of the rotation plate 86 smooth against
the base plate 85.

The rotation plate 86 1s formed to keep a predetermined
clearance between the rotation plate 86 and the base plate 85
except the attachment portion to the spindle 88. The clear-
ance 1s designed to be slightly larger than the thickness of the
500 yen coin having the largest thickness among various
coins to be inserted 1n the coin dispenser 83. As shown 1n
FIGS. 4, 5, 14, a cylindrical wall member 98 1s disposed on
the base plate 85 so as to surround the rotation plate 86 and
is secured to the base plate 85 with small screws 99 (see,
FIG. 14). An outlet 98a through which the various coins
mentioned above can pass 1s formed at the lower portion of
the wall member 98. With the constitution described above,
the various coins 1nserted from the outside through the coin
entry opening 3a (see, FIG. 1) reach the rotation plate 86 via
the inside of the wall member 98, and according to the
rotation of the rotation plate 86, the various coins fall mnto
the guide holes 86a formed 1n the rotation plate 86 and reach
the top of the base plate 85.

The following constitution 1s provided to transier along
the surface of the base plate 85 the various coins that have
fallen 1nto the guide holes 86a formed 1n the rotation plate
86 and have reached the top of the base plate 85 as described
above and to feed them out through the outlet 98a of the wall
member 98. As shown in FIG. 14, three conveyance pro-
jections 86¢ are formed at respective positions on the bottom
face of the rotation plate 86 for conveying the coins that
have reached the base plate 25 as described above by
horizontally pushing them. Those conveyance projections
86c are specifically formed in an arc shape along a virtual
circle having its virtual center located at the rotational center
of the rotation plate 86 and passing through the centers of
respective guide holes 86a. Those conveyance projections
86c¢ are formed so as to have a very small clearance between
them and the surface of the base plate 85. The coins that
have fallen 1n the guide hole 86a of the rotation plate 86 are
pushed by the respective conveyance projections 86¢
according to the rotation of the rotation plate 86 and con-
veyed on the base plate 85.

Three guide grooves 86¢ are formed 1n the rotation plate
86 so0 as to be positioned between any of two guide holes
86a. The guide grooves 86¢, speciiically, are formed so as to
radially extend from the rotational center of the rotation
plate 86 and so that each guide groove extends straight, and
the guide grooves 86¢ have respective open ends at the outer
periphery of the rotation plate 86. A pushing pin 100 serving
as a pushing member for pushing the coin toward the outlet
98a 1s loosely inserted 1n each guide groove 86¢.
Specifically, the pushing pin 100 1s formed 1n a substantially
cylindrical shape, disposed between the base plate 85 and
the rotation plate 86, and slidably mserted by 1ts top end 43a
into the corresponding guide groove 86¢. The pushing pin 43
has a brim at the middle thereof. The brim engages the edge
of the comn and pushes the coin. The pushing pin 100 serves
to push the coimn to the outside of the outlet 98a when
positioned at the outer end of the guide groove 86¢, and the
position 1s referred to as the pushing position.

Each pushing pin 100 can move between the pushing
position and an 1solation position at which the pushing pin
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100 1s 1solated from the pushing position, according to the
rotation of the rotation plate 86. As shown 1n FIG. 14, a cam
ogroove 85¢ 1s formed on the base plate 85. The lower end of
cach pushing pin 100 is slidably fitted in the cam groove 835¢.
This cam groove 83¢ serves as moving means for the
pushing pin. That 1s, as shown 1n FIG. 14, the cam groove
85¢ has a shape 1n that a part of a true circle 1s projected
outside; the pinnacle of the projected part 1s designed to
correspond to the outer end of the guide groove 86¢; the true
circle portion 1s designed to correspond to the mner end of
the guide groove 86¢.

Limiter pins 102 are disposed near the outlet 98a provided
at the wall member 98 for passing the coins as described
above. The lmmiter pmns 102 are formed upright on an
unrestricted end of a leaf spring (not shown) cantilevered to
the bottom side of the base plate 86 and are projected from
the top face of the base plate through holes bored 1n the base
plate. The limiter pin 102 engage the various coins conveyed
by pushing of the conveyance projection 86¢ of the rotation
plate 86 to change the coins’ direction toward the outlet 98a
and further feed the coins to the outside of the outlet 98a 1n
association with the pushing pins 100.

An arm member 103 1s disposed around the outlet 98a and
attached so as to be capable of rocking with respect to the
horizontal plane against the base plate 85 around a support
pin 103a. The arm member 103 contacts at its unrestricted
end 103b the coins, fed out by the pushing pin 100 and the
limiter pms 102, from a side 1n opposition to the side that
those pins contact, thereby preventing the coins from jump-
ing out therefrom. A spring (not shown) is connected to the
arm member 103, so that the arm member 103 1s urged 1n a

direction so that 1ts unrestricted end 103b comes close to the
outlet 98a, or 1n the clockwise direction.

In operation of the coin dispenser 83, the motor 91 shown
in FIGS. 4, 5 operates, thereby rotatively driving the rotation
plate 86 1n the counterclockwise direction. In this situation,
various coins are 1nserted through the coin entry opening 3a
(see, FIGS. 1, 2) by the cashier or whoever. Those coins fall
into the guide holes 86a of the rotation plate 86 after passing
through the wall member 98 and reach the top of the base
plate 835.

Regarding one piece among plural coins that have been
inserted, the coin that has reached the top of the base plate
85, 1s pushed by the conveyance projection 86¢ projected
from the bottom face of the rotation plate 86 and conveyed
on the base plate 85 according to the rotation of the rotation
plate 86. The coin thus conveyed by the conveyance pro-
jection 86¢ engages with the limiter pins 102 when reaching
near the outlet 98a formed at the wall member 98 thereby
being subject to a change of its original direction to one
orienting toward the outlet 98a. At about the same time of
this directional change operation of the coin, the pushing pin
100 that has traveled so as to pursue the coin according to
the rotation of the rotation plate 86, then further travels from
the true circle portion to the projected portion of the cam
oroove 83¢, and 1s made to move, as the effect of the
projection portion, along the guide groove 86¢ from the
inside to the outside, or from the isolation position to the
pushing position as described above. According to this
operation, the coin 1s fed out through the outlet 98a so as to
be squeezed out by the limiter pins 102 and the pushing pin
100. The coin at that time engages the arm member 103 and
1s smoothly fed out without jumping out. Subsequently, the
series of operations above are repeatedly performed for the
respective coins that fall piece by piece into the respective
ouide holes 86a 1n the rotation plate 86.

Arranging the coin dispenser 83 prevents the coins from
blocking each other at the coin entry opening 3a (see, FIG.

5

10

15

20

25

30

35

40

45

50

55

60

65

12

1), even if many coins are inserted at the same time by the
cashier or the like. The coin dispenser 83 thus constituted
can feed the inserted coin up to the last one and be made
compact since it has a smaller number of parts, so that the
coin dispenser 83 contributes to make the coin receiving and
dispensing apparatus compact as a whole.

Sorting means for sorting, according to denominations,
various coins supplied from the coin dispenser 83 above 1s
formed and constituted as follows. The respective coins

sorted by the sort means are stored 1n the respective hoppers
as the storage portion with which the six coin feeders 11 to
16 are equipped as described above.

The sorting means has a disc-shaped gauge 111 shown 1n
FIGS. 2 to 5. As apparent from FIGS. 4, 5, the gauge 111 1s
made of a steel plate or the like an original material and
extends over the respective coin feeders 11 to 16. The gauge
111 has a ring shaped coin guide portion, which 1s attached
to the horizontal frame 10 by legs 112 (see, FIG. 4). The coin
ouide portion includes a major coin face receiving face 111c
tapered so that its diameter becomes shorter gradually as 1t
approaches the bottom side, for receiving the major face of
the coins, and an edge rece1ving portion 111d 1n continuation
with the lower end of the receiving face 111c for receiving
the edge of the coins. FIG. 4 shows a coin 1n a condition
being guided along the receiving face 111c and the edge
receiving face 111d, or in this case, the 10 yen coin 38. In
this coin guide portion thus constituted, the tapered receiv-
ing face 111c prevents the coins from falling outward based
on centrifugal force, and surely conveys and sorts them.
When the coins are conveyed, conveyance resistance 1s
lowered since the coins tend to move while rolling along the
edge receiving face 111d, so that conveying means described
below can be sufficient even 1f compact and without large
power, and therefore, the apparatus can be made compact.
Furthermore, since the gauge 111 i1s made of thin steel
material, the entire apparatus can be made compact and
light.

As shown in FIGS. 4, §, plural, in this case, six of
openings 1111, 111¢g, 111h, 1111, 111y, 111k are formed 1n the
major face receiving face 11lc along a circumierential
direction. As shown in the drawings, those openings 1111 to
111k are substantially rectangular, whose inner diameters 1n
a longer edge direction, or lengths of the openings, are
designed to be slightly larger than the diameters of the
respective coins, or namely, the 1 yen coin, the 50 yen coin,
the 5 yen coin, the 100 yen coin, the 10 yen coin, and the 500
yen coimn. Those openings 111f to 111k are positioned
corresponding to the coin feeders 11 to 16 equipped with the
hoppers for storing the various coins according to the
denominations as apparent from FIG. 5.

That 1s, various coins subsequently supplied from the coin
dispenser 83 described above reach the gauge 111 and are
conveyed along the coin guide portion of the gauge 111 by
the conveying means described next, and during this
conveyance, the various coins fall through any of the open-
ings 111f to 111k having the respective inner diameters
corresponding to the respective diameters of the various
coins, and drop 1nto and are stored at the respective hoppers.
Although the horizontal frame 10 1s located between the
cauge 111 and the respective hoppers, openings 10a for
allowing the falling coins to pass are formed in the hori-
zontal frame 10 so as to correspond to the respective
openings 1111 to 111k as shown 1n FIGS. 4, 5. The openings
1111 to 111k are aligned in the order of the sizes from the
smallest diameter to the largest diameter, so that the various
colins are to be contained 1n the respective designated storage
portions without an error.
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As shown 1n FIGS. 4, 5, insertion detectors 115 to 120 for
detecting an insertion of a coin 1nto the respective hoppers
are disposed between the respective openings 1111 to 111k of
the gauge and the respective openings 10a formed in the
horizontal frame 10 so as to correspond to those openings

1111 to 111k and are attached to the horizontal frame 10
through respective small brackets 115a to 120a. Each of the
insertion detectors 115 to 120 1s constituted of a photosensor
having a photo-emitting device and a photo-receiving
device, and an actuator having at one end a photo-shielding
portion for shielding light en-fitted from the photo-emitting,
device and to be incident to the photo-receiving device, and
the 1nsertion detectors 115 to 120 are disposed so that the
other end of the actuator of each detector exists at the
corresponding opening 1111 to 111k. That 1s, when falling
through the respective openings 1111 to 111k, the various
coins engage the corresponding actuators to operate them,
thereby shielding light emitted from the photo-emitting
device to the photo-receiving device, and thereby producing
a detection signal. The detection signal 1s transmitted to the
controller above, and the controller then confirms an inser-
fion of a coin 1n response to this signal.

The numbers of 1nserted coins and coins fed out of the
apparatus regarding this coin receiving and dispensing appa-
ratus can be counted and managed sufficiently because, in
addition to those insertion detectors 115 to 120, there are
provided the delivery detectors (though only the delivery
detector 16a imncorporated 1n the coin feeder 16 1s described
above) for detecting the feed of coins out of the hoppers with
which the coin feeders are equipped. Therefore, the balance
can be confirmed immediately even during operation of the
register, and as a result, calculation of proceeds would not
require a long time as in the conventional way when the
balance 1s checked after the shop 1s closed.

Next, conveying means 1s described for conveying along
the coin guide portion of the gauge 111 the various coins
supplied piece by piece onto the gauge 111 by the coin
dispenser 83 described above. The conveying means has a
disc 125 1n a circular shape shown 1n FIGS. 2 to 5. The disc
125 1s made of steel plate or the like, and 1s disposed
coaxially with the coin guide portion above the gauge 111.
A spindle 125b 1s fitted to the center of the disc 125 via a hub
125a so as to be pending therefrom, and the disc 125 1s
rotatably attached to the horizontal frame 10 by the spindle
125b. Specifically, as shown 1n FIGS. 2, 3, a boss 127 1s

fixed to the horizontal frame 10; a bearing 128 1s provided
between the boss 127 and the spindle 125b.

Plural, or 1n this case, twelve conveyance members 130
are attached with the same interval in the circumferential
direction at the outer periphery of the disc 125. More
specifically, as apparent from FIG. 3, fittings 131 are secured
to the outer periphery of the disc 125 with small screws, and
the conveyance members 130 are swingably attached at their
one ends to the fittings 131 around and by the pins 130a. The
pins 130a extend 1n a horizontal direction, so that the
conveyance members 130 are swung or rocked 1n a vertical
direction. The respective conveyance members 130 move
along the coin guide portion of the gauge 111 1n accordance
with the rotation of the disc 125, contact the coins, and
convey them. Therefore, as shown 1n FIGS. 3 to 5, a pushing
portion 130b for contacting the edge of a coin and pushing
the edge 1s formed around the center of each conveyance
member 130 so as to be pending therefrom. As apparent
from FIG. 3, the pushing portion 130b 1s positioned so as not
to contact, with a clearance smaller than the thickness of the
colin to be conveyed, the receiving face 111c of the gauge 111
for receiving the major face of the coins.
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A small bag bearing 133 serving as a rolling body 1is
arranged at an unrestricted end of each conveyance member
130. A spring 134 for urging each conveyance member 130
downward 1s provided as shown in FIG. 3. The ball bearing
133 rolls on the coin guide portion or, 1n this case, on the
receiving face 11lc, when each conveyance member 130
travels along the coin guide portion of the gauge 111. By
adoption of this constitution, the clearance between the
pushing portion 130b of each conveyance member 130 and
the receiving face 111c of the gauge 111 1s maintained
always to be a constant, and the clearance 1s never widened
even 1f the gauge 111 were deformed, so that conveyance
errors due to a widened clearance are avoided. With this coin
receiving and dispensing apparatus, the conveyance mem-
bers 130 described above are formed, thereby directly push-
ing the coins to carry them, so that no coin will be left over,
and so that all the coins are surely conveyed and sorted. The
plural conveyance members 130 are arranged with the same
intervals between them over the entire circumference of the
coin guide portion of the gauge 111, and as a result, even
though many coins are inserted from the outside of the
apparatus, those coins would not be blocked and would be
subsequently smoothly conveyed for sorting.

Each conveyance member 130 travels according to the
rotation of the disc 125 supporting the conveyance members
130 by drive force generated by the motor 91 aforemen-
tioned and disposed, as drive force generating means, on the
bottom side at the front end of the horizontal frame 10. A
drive force transmission mechanism for transmitting the
drive force that the motor 91 generates, to the disc 125, or
cach conveyance member 130, 1s provided and constituted
as follows. As shown 1n FIGS. 4, 5, through a sprocket 92
for transmitting drive force to the coin dispenser 83 1is
secured to the output shaft 91a of the motor 91, a small
diameter sprocket 137 1s further secured to the upper posi-
tion of the output shaft 91a. The hub 125a of the disc 125
serves as a sprocket, and a belt 138 with teeth 1s wound
around the sprocket 137 and the hub 1235a. As shown 1n
FIGS. 2, 3, a flange 125d 1s fitted to the top end of the hub
1254, thereby preventing the belt 138 with teeth from falling
off from the hub 125a.

The drive force transmission mechanism 1s constituted of
the sprocket 137, the hub 125a serving as a sprocket, and the
belt 138 with teeth. Conveyance member drive means for
moving the respective conveyance members 130 along the
coin guide portion of the gauge 111 1s constituted of the
drive force transmission mechanism, the motor 91 as drive
force generating means, and the disc 125. The conveying
means for conveying the respective coins supplied from the
coin dispenser 83 onto the gauge 111 along the coin guide
portion of the gauge 111, 1s constituted of the conveyance
member drive means and the respective conveyance mem-
bers 130. Moreover, the sorting means aforementioned 1s
constituted of the conveying means and the gauge 111.

As apparent from the description above, the coin dis-
penser 83 described above operates by receiving drive force
from the motor 91 primarily formed to move the respective
conveyance members 130. That 1s, the single motor 91 1is
commonly used for moving the conveyance members and
for driving the coin dispenser. Accordingly, the number of
motors built in the coin receiving and dispensing apparatus
1s reduced, so that the entire apparatus can be made compact
and can be made inexpensively. With this constitution, the
movement of the conveyance members 130 and operation of
the coin dispenser 83 are 1inevitably synchronized. If they are
not synchronized, the pushing pin 100 (shown in FIG. 14)
with which the coin dispenser 83 1s equipped as for pushing
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coins and the conveyance member 130 may fall in a locked
up situation with a coin sandwiched by them. However, in
the coin recerving and dispensing apparatus according to the
invention, both operate synchronously as described above,
so that such a problem does not occur.

More specifically, the disc 125 onto which the conveyance
members 130 are attached and the rotation plate 86, shown
in FIG. 14, with which the coin dispenser 83 1s equipped are
synchronously rotatively driven with a predetermined rota-

tion number ratio, based on the teeth number ratio of the
sprockets 89, 92, 137 and the hub 125a. By adoption of this
constitution, the pushing pins 100 with which the coin
dispenser 83 1s equipped and the conveyance members 130
completely synchronously operate, and the timing of syn-
chrony can be flexibly set by changing the rotation number
ratio properly. Accordingly, a situation wherein the pushing
pin 100 and the conveyance member 130 are locked up by
sandwiching a coin will never occur.

FIG. 15 1s a block diagram showing an operation-control
system of the coin receiving and dispensing apparatus. In
FIG. 15, what 1s to be included as in the control system
among the respective elements described above 1s shown
with reference numbers. That 1s, those are: the delivery
detector 16a (see, FIGS. 8, 13) with which the coin feeder
16 (see, FIG. 4 to 16) 1s equipped for detecting the coin’s
feed; insertion detectors 115 to 120 (see, FIGS. 4, 5)
provided for detecting insertions of various coins to the
hoppers of the respective coin feeders 11 to 16; the motor
16b (see, FIG. 6) with which the coin feeder 16 is equipped;
the motor 91 (see, FIGS. 4, §) commonly used for traveling
the conveyance members 130 and for driving the coin
dispenser 83; the motor 77 for driving the belt 67 conveying
toward the payout tray 6 various coins fed from the respec-
tive coin feeder 11 to 16. In FIG. 15, the reference numerals
11a to 15a indicate 1nsertion detectors with which the other
five coin feeders 11 to 15 are equipped, and which are
substantially the same as the insertion detector 16a with
which the coin feeder 16 whose constitution 1s specifically
described 1s equipped. Similarly, the reference numerals 11b
to 15b indicate motors with which other five comn feeder 11
to 15 are equipped, and which are substantially same as the
motor 16b with which the coin feeder 16 whose constitution
1s speciiically described 1s equipped.

In FIG. 15, the reference numeral 141 indicates a con-
troller (hereinafter, referred as to a CPU) as a central
processing unit organizing operation and control of the coin
receiving and dispensing apparatus; the CPU 141 1s con-
nected to objects to be controlled and the respective detec-
tors as shown 1n FIG. 15. As shown 1n FIG. 15, the CPU 141
provides commands to the objects to be controlled along a
control program previously memorized in a ROM (Read
Only Memory) 143 and data memorized in a RAM (Random
Access Memory) 144. The CPU 141 is in communication
with a register 145, and they mutually transmit and receive
certain signals. The CPU 141 1s also connected to a display
unit 146 disposed at the front panel 3 (see, FIG. 1) and
renders the display unit 146 to display certain indications.
The RAM 144 1s connected to a back-up power source 153.

The coin recerving and dispensing apparatus can imple-
ment various performances. Referring to FIGS. 17 to 21,
flow charts, there describe those performances. As perfor-
mance modes of the coin receiving and dispensing
apparatus, there are three modes: first, a management mode
for performing total payout, memory clarification, and the
like are conducted; second, an operation mode for perform-
ing normal reception, normal payout, and the like; third, an
maintenance mode for performing functional checks of
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respective portions, and those performance modes are set by
key 150 shown 1 FIG. 1. Switching to the management
mode or the operation mode except the maintenance mode
alters functions of the respective switches, namely a select
switch 146a, a clear switch 146b, and a start switch 146c¢, 1n
the display umit 146 shown in FIG. 16. The reference
numeral 146d represents an indicator composed of multi-
color light-emitting diodes or the like displaying corre-
sponding to respective denominations such as 1 yen, 5 vyen,
10 yen, 50 yen, 100 yen, and 500 yen. Each indicator
changes 1ts color; it 1s red when the balance or remainder in
the hopper of the corresponding coin feeder 11 to 16 1is
empty or almost empty; 1t 1s green when the balance 1n the
hopper 1s normal; 1t 1s orange when the balance 1n the hopper
1s full or almost full, and those indicators show tip the
conditions 1nside the hoppers further by going on or flashing
them, so that such an indication of the conditions would be
readily recognizable. The reference numeral 146¢ represents
a liquid crystal display portion. The liquid crystal display
portion displays balances of the respective denominations,
payout amounts, error codes, and whatever.

FIG. 17 1s a flow chart showing an 1nitial control of the
coin receiving and dispensing apparatus according to the
invention. First, when the power switch not shown of the
coin receiving and dispensing apparatus is turned on (step
S1), the apparatus starts up and the CPU 141 shown in FIG.
15 reads the program data from the ROM 143 and the RAM
144. The CPU 141 mitializes with initial data settings by
reading past data, or namely data managed as histories of
coin numbers according to denominations as for conditions
of 1nput and output money, stored 1n, for example, the RAM
144 (step S2). Those past data are subsequently updated
when exceeding memory’s capacity. Then, one of the
respective performance modes 1s selected using the key 150
for mode changing shown in FIG. 1. The performance
modes are classified, as described above, into: first, the
management mode; second, the operation mode; and third,
the maintenance mode. Although the CPU 14 reads at a step
for reading mode switches (step S3) as to which perfor-
mance mode 18 selected, the situation wherein the mainte-
nance mode 1s selected 1n FIG. 17 will be described first. The
operation goes to step S4. A judgment 1s made as to whether
the maintenance mode is selected (step S4). If the answer is
Y (Yes) at this step (step S4), the maintenance mode
processing 1s done (step S§), and if the answer is N (No), the
operation returns to the mode switch reading step (step S3).

In this maintenance mode, all the indicators 146d shown
in FIG. 16 go on. After confirming that all the indicators
146d go on, the operator also checks turning off of the
light-emitting diodes by pushing the respective switches
(select, clear, start) one by one. The operator then inserts six
types coins of 1 yen, 5 yen, 10 yen, 50 yen, 100 yen, and 500
yen, at least one coin of each type, to the coin entry opening
3a shown 1n FIG. 1 and pushes an external switch to start
operation of the coin dispenser 83 as a reception start. After
reception starts, the following steps are automatically
executed. During this procedure, the amount of the inserted
coins 1s displayed for a while, for example, three seconds on
the liquid crystal display portion 146¢. After the amount of
the mserted coins 1s displayed on the liquid crystal display
portion 146¢, the inserted coins are delivered by the coin
feeders 11 to 16 shown in FIG. 5 according to their denomi-
nations. The amount of the delivered coins 1s displayed on
the liquid crystal display portion 146¢, and the operation
ends (step S6). Thus, selection of the maintenance mode
allows functional checks of the respective portions of the
coin receiving and dispensing apparatus.
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If as shown m FIG. 17 the management mode 1s selected
by the key 150 for mode switching shown 1n FIG. 1, the
operation 1s altered for the management mode at the mode
switch reading step (step S3), and a judgment is made as to
whether the management mode is selected (step S7). If the
answer 1s Y (Yes) at this step (step S7), the management
mode processing is done (step S8), and if the answer 1s N
(No), the operation returns to the mode switch reading step

(step S3).

When the management mode 1s selected, the functions of
the respective switches (select, clear, start) are changed. That
1s, the select switch activates when pushed the respective
indicators 146d turned on one by one, for example, 1n green
light, 1n the order of denominations such as first 1 yen,
second 5 yen, . . . and finally 500 yen, and activates the
liquid crystal display portion 146¢ to display the balance 1n
the hopper of each coin feeder 11 to 16 according to the
selected denomination. The clear switch clarifies, when
pushed, data of numbers and balances of the denomination
selected by the select switch, or the past data 1n the RAM
144 shown 1n FIG. 15. The start switch starts the payout of
the total number of coins, or the payout of all the coins 1n the
hopper, selected by the select switch when pushed for a
predetermined period, for example, two seconds. If the start
switch 1s pushed again during the payout, the payout is
stopped.

If as shown 1n FIG. 17 the operation mode 1s selected by
the key 150 for mode switching shown in FIG. 1 the
operation 1s altered for the operation mode at the mode
switch reading step (step S3), and a judgment is made as to
whether the operation mode is selected (step S9). If the
answer 1S Y (Yes) at this step (step S9), the operation mode
processing is done (step S9), and if the answer is N (No), the
operation returns to the mode switch reading step (step S3).

If the operation mode 1s selected, though the functions of
the respective switches (select, clear, start) are changed as
well as the management mode, the normal reception and
payout will be conducted 1n this operation mode. The select
switch activates when pushed the respective indicators 146d
turned on one by one, for example, 1n green light, 1n the
order of denominations such as first 1 yen, second 5 yen, .

. and finally 500 yen for displaying conditions inside the
respective hoppers, or the remainders. When the select or
start switch does not receive any input within a predeter-
mined time, for example, three seconds, the indicators 146d
indicate the conditions 1nside the respective hoppers. After
the denomination 1s selected by the select switch, 1f the start
switch 1s pushed within a predetermined time, for example,
three seconds, the apparatus can pay out the selected coins.
For example, the apparatus 1s designed so that: if the period
that the start switch 1s being pushed 1s less than two seconds,
only a single coin 1s paid out; 1f the period that the start
switch 1s being pushed 1s equal to or more than two seconds,
ten coimns are paid out. If the normal payout 1s done, the
amount 1s displayed on the liquid crystal display portion
146¢. After the input of the start switch, re-input 1s possible
within a predetermined time, for example, three seconds,
and the coins of the re-selected denomination can be paid 1n
the same manner as above. While the indicators 146d
indicate the coins’ condition, the CPU 141 starts reception
operation when the start switch 1s pushed. The belt 67
(shown in FIGS. 2, 3) operates for a predetermined time, for
example, one second, at each time that the clear switch 1s
pushed. This operation 1s for completely dispensing the
coins when the coins are stuck inside.

When the management mode processing (step S8) or the
operation mode processing (step S10) is conducted, a judg-
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ment 1s made at step S11 as to whether there 1s a reception
of a serial line communication through a communication
line 1nterface 151 shown 1n FIG. 15. If there 1s the reception
of the serial line communication, the operation shifts to a
communication mode processing (step S12) as the first
priority. In this communication mode processing, if there are
changes or the like, or differences between sold amounts
inputted from the register and amounts paid by the
customers, as a result of computation at the register, the
respective coin feeders 11 to 16 and the belt 67 are made to
operate based on a payout command signal produced in
response to the differences, and the proper change according
to the denominations 1s dispensed to the recess 6a of the
payout tray 6 shown in FIG. 1. If there 1s no reception of the
serial line communication, or if the answer is N (No), a
judgment 1s made as to whether there 1s any input of an
external receiving start switch not shown (step S13). If there
1s no 1input of the receiving start switch, the operation returns
to step S11; 1if there 1s some input of the receiving start
switch, a coin rece1ving processing for the coin dispenser 83
shown 1n FIG. 14 will be done at step S14. When the coin
receiving processing 1s going on, the liquid crystal display
portion 146¢ shown 1n FIG. 16 displays certain amounts
selected according to the denominations (step S15). After

this display, the operation returns to step S13.

Next referring to a flow chart 1n FIG. 18, there describes
the details of the coin receiving processing (step S14) shown
in FIG. 17. First, if there 1s some input of the external
receiving start switch not shown (steps S13, S20), a timer
152 shown in FIG. 15 is reset (step S21). A judgment is made
(step S22) as to whether the coin dispenser 83 shown in FIG.
14 1s operating for a predetermined time or more, for
example, for five seconds or more; 1f the time 1s passed, the
coin dispenser 83 shown in FIG. 14 is stopped (step S23);
the operation then reaches the end (step S24). If the time is
not passed, the coin dispenser 83 1s made to operate for a
certain time, and receives coins (step S25). Subsequently, a
judgment 1s made as to whether the motor of the coin
dispenser 83 is locking up (step S26); if the motor is not
locked, coin detections are performed with respect to the
denominations by the respective msertion detectors shown
with reference numbers 115 to 120 (step S27) because the
normal operation 1s going on. When the insertion detectors
detect the coins, the balance counter 1n the counter shown 1n
FIG. 15 is increased (step S28), and the operation returns to
step S21 at which the timer 1s renewed and then repeats
substantially same operations. Notedly, locking up of the
motor 1s detected by an encoder not shown.

However, when no coin 1s detected at the 1nsertion detec-
tors (step S27), a judgment 1s made as to whether the
external receiving start switch not shown 1s pushed again
(step S29); if the receiving start switch has been pushed, or
if the answer 1s Y, the operation returns to step S21 and resets
the tinier; i1f the receiving start switch 1s not pushed, the
operation returns to step S22, and then a judgment 1s made
as to whether it has passed a predetermined time or more;
and the CPU 141 repeats substantially same operations as
above according to the flow shown 1 FIG. 18.

When at step S26 motor locking is detected, a processing
when the motor locks as described below (step S30) is
implemented, and then, the CPU 141 performs an error
detection (step S31). At this error detection, if no error is
made, the operation returns to step S26; if some error 1s
made, the coin dispenser 83 1s stopped, and the CPU 141
renders the liquid crystal display portion 146¢ shown 1n FIG.
16 display 1its error codes. All the error codes are designed
to cease to be displayed upon mode changes at the key 150

shown 1n FIG. 1.
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FIG. 19 shows a flow chart of a payout processing. As
shown 1 FIG. 19, if the receiving start switch described
above 1s pushed (step S20), a judgment is made as to
whether the dispensing command exists (step S40). If no
dispensing command 1s made, the CPU 141 operates the stop
processing of the conveyance means including the belt 67
shown in FIGS. 2, 3 (step S49), and reaches the end (step
S53). If there is a dispensing command, the conveyance
means 1s turned on (step S41), and the CPU 141 resets the
timer and counter 152 shown in FIG. 15 (step S42). At this
step S4, a retry number of times as described below 1s also
reset since 1t 1s counted 1n consideration of other occur-
rences. When the tinier and counter 152 are reset, a judg-
ment 1s made as to whether the motor 16b (shown in FIG.
11) for the transfer unit 22 shown in FIG. 6 as for the coin
dispenser locks (step S43). If this motor 16b does not lock,
a judgment 1s made as to whether 1t passes a predetermined
time or more (step S44); if it is within the predetermined
fime, a judgment 1s made as to whether the respective
delivery detectors 11a to 16a of the coin feeders 11 to 16
detect any delivery of coins (step S45). If the delivery
detectors 11a to 16a detect some delivery of coins, the
balance counter 1s decreased since remaining coins in the
hoppers are reduced (step S46). Then, the operation repeats
judgment as to whether a dispensing command exists (step
S40). If the delivery detectors 11a to 16a detect no delivery
of coins, a judgment 1s made as to whether the motor 16b
(shown in FIG. 11) for the transfer unit 22 regarding the coin
dispenser 16 locks (step S43). If this motor 16b does not
lock, a judgment 1s made as to whether 1t passes a prede-
termined time or more (step S44). If it passes the predeter-
mined time or more, a judgment of the retry number of times
for dispensing is made (step S47). That is, if the retry
number of times for dispensing 1s within a predetermined
number of times, the timer 1n the timer and counter 152 1s
reset; the retry number of times 1s counted; and the judgment
at step S43 1s repeated. If the retry number of times for
dispensing 1s a predetermined number of times or more, the
error processing is done (step S48); certain error codes are
displayed on the liquid crystal display portion 146¢; and the
CPU performs the stop processing of conveying means (step
S49) and ends its operation (step S53).

However, 1if the motor 16b of the transfer unit 22 1s
locked, the processing when the motor locks 1s implemented
(step S50), and then, a judgment is made as to whether the
motor locking occurs a predetermined number of times or
more, or namely whether the processing when the motor
locks 1s repeated the predetermined number of times or more
(step S51). If it is with the predetermined number of times,
a jJudgment at step S43 1s made. If 1t 1s the predetermined
number of time or more, the CPU performs the stop pro-
cessing of conveying means (step S49) and ends its opera-
tion (step S53).

Referring to FIGS. 20, 21 there describes motor locking,
detection and the processing when a motor locks regarding
the motor 91 shown 1n FIGS. 4, 5 and the motor 16b for the
transfer unit 22. In this motor locking detection, the detec-
fion starts upon turning on of either the communication
mode or the receiving start switch (step S60). A judgment is
made as to whether the motor is rotating normally (step
S61). If it is not during the normal rotation, or if it is the
reversing rotation, no locking detection 1s made, and the
operation goes to the end (step S62). In contrast, if the motor
normally rotates, a judgment 1s made as to whether 1t 1s
during the motor locking processing (step S63). If it is
during the motor locking processing, no locking detection 1s
made since the motor reversely rotates. If it 1s not during the
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motor locking processing, a motor drive time 1s judged (step
S64); if there is not the motor drive time, no locking
detection 1s made; 1f there 1s the motor drive time, the motor
locking processing 1s conducted (step S$66). If no motor
locking 1s detected, the operation goes to the end. If the
motor locking 1s detected, the CPU 141 calculates time from
the start of the motor and the locking of the motor. If the
calculation result 1s equal to or less than (or is simply less
than) a predetermined time (step S66), the retry number of
times 1s judged because 1t 1s assumed that the locking may
occur out of the same place and the same causation (step
S67). If the retry number of times 1s a predetermined times
or more, the CPU 141 implements the motor stop processing
(step S68) and the error pressing (step S68), and the opera-
tion goes to the end. If the retry number of times 1s the
predetermined times or less, the retry number of times 1s
increased (step S71); the CPU 141 implements the process-
ing when the motor locks (step S71); and the operation
returns to the judgment at step S61. If it passes the prede-
termined time according to the judgment at step S66, the
retry number of times 1s reset because 1t 1s assumed that the
locking may occur out of isolated places and separated
causations (step S70), the operation returns to the judgment
of the retry number of times (step S67).

When the operation enters the processing when the motor
locks (step S72) in FIG. 20, the motor locking pressing starts
(step S79) as shown in FIG. 21. The timer 152 shown in FIG.
15 resets the stop time (step S80), thereby stopping the
motor for a predetermined time or less (step S82). This is for
completely stopping the motor 1n consideration of motor’s
inertia or the like. If the stop time passes the predetermined
time, the reversing time is reset (step S83); the motor is
reversely rotated for a certain time and 1ts reversing time 1S
measured (steps S84, S85). That is, the motor is reversed by
a certain angle. When the predetermined reversing time
pauses, the stop time is reset (step S86); the motor is stopped
for a predetermined time for the same reason above (step
S88); after the predetermined time passes (step S87), the
motor 1s normally rotated; and the processing ends (step
S90).

As described above, with the coin receiving and dispens-
ing apparatus according to the mvention, i1f coins that are
received by a cashier from customers in a food shop or the
like are inserted into this apparatus, the coins are 1immedi-
ately sorted by the sorting means with respect to the denomi-
nations of the currency and stored at the respective storage
portions. When the coins are paid out such as for change, the
feeding means operates based on a dispensing command
signal produced corresponding to the differences between
the sold amount mputted 1n the register and the received
amount from the customers to feed the coins of the wanted
denomination in the necessary number.

By installing the coin receiving and dispensing apparatus
thus constituted, transfer and reception of money with
customers can be done 1n a very short period without
worrying about transferring improper change, so that even
where a person who has not yet got used to the register
operation becomes a cashier, the register operation can be
continued without delay.

With the coin receiving and dispensing apparatus accord-
ing to the mvention, the coin guide portion for guiding and
sorting the various coins 1s 1n a ring shape, so that the gauge
in which the coimn guide portion 1s built 1s made compact,
thereby making the apparatus compact, and thereby ensuring
space for the cashier’s task without reducing it.

With the coin receiving and dispensing apparatus accord-
ing to the 1nvention, a plurality of openings, respectively
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having 1inner diameters slightly larger than the diameter of a
corresponding one among the various coins, formed at the
coin guide portion, are formed so as to be placed 1n the order
from the smallest to the largest of inner diameter sizes
thereof. Theretfore, the various coins are stored 1n legitimate
storage portions without an error.

With the coin receiving and dispensing apparatus accord-
ing to the invention the coin guide portion of the gauge 1s
formed with a major face receiving face formed with the
openings and tapered so that 1ts diameter becomes shorter
oradually as it approaches a bottom side, for receiving the
major face of the coins, and an edge receiving portion in
continuation with the lower end of the major face receiving
face for receiving the edge of the coins. In this constitution,
the tapered major face receiving face prevents the coins
from falling outward based on centrifugal force, and surely
conveys and sorts them. When the coins are conveyed,
conveyance resistance 1s lowered since the coins tend to
move while rolling along the edge receiving face, so that
conveylng means can be sufficient even 1f compact and
without large power, and therefore, the apparatus can be
made compact. Moreover, since the gauge can be made of

thin steel material, the entire apparatus can be made compact
and light.

Providing detectors for detecting the coins’ insertion to
and deliveries from the respective storage portions to man-
age the numbers of inserted coins and coins fed out, allows
the balance to be confirmed 1mmediately even during opera-
tion of the register, and as a result, calculation of proceeds
does not require a long time as in the conventional way when
the balance 1s checked after the shop 1s closed.

With the coin receiving and dispensing apparatus accord-
ing to the mvention, the conveying means includes a con-
veyance member arranged so as to be movable along the
coin guide portion for conveying the coins in contact with
the coins and conveyance member drive means for traveling
the conveyance member. The conveyance member directly
pushes the coins to convey them, so that all the coins are
surely conveyed and sorted without mistakenly feeding the
comns. The conveyance member 1s formed with a rolling
body rolling on the coin guide portion. Accordingly, the
clearance between the conveyance member and the coin
cguide portion 1s always maintained to be a constant, and the
clearance 1s never widened even 1f the gauge were deformed,
so that conveyance errors due to a widened clearance are
avolded. The conveyance members are provided in a plural
number across the whole length of the coin guide portion
with substantially the same intervals therebetween. As a
result, even 1f many coins are mserted from the outside of the
apparatus, those coins are never stuck and are sequentially
conveyed smoothly.

The coin receiving and dispensing apparatus according to
the 1mvention includes a coin dispenser for receiving coins
inserted from the outside of the apparatus by a cashier or
whoever and sequentially dispensing the coins, for example,

one by one onto the gauge. Therefore, even if many coins are
mserted at one time, those coins cannot be stuck at an inlet.

With the coin receiving and dispensing apparatus accord-
ing to the mvention, the conveyance member drive means
for moving the conveyance members along the coin guide
portion of the gauge includes drive force generating means
such as a motor and drive force transmission means for
fransmitting the drive force generated by the drive force
generating means to the conveyance member, and the coin
dispenser operates by the drive force given from the drive
force generating means. That 1s, the single drive force
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generating means 1s commonly used for moving the con-
veyance members and for driving the coin dispenser.
Accordingly, the number of motors built 1n the coin receiv-
ing and dispensing apparatus 1s reduced, so that the entire
apparatus can be made compact and can be made 1nexpen-
sively. With this constitution, the movement of the convey-
ance members and operation of the coin dispenser are
inevitably synchronized. If they are not synchronized, the
pushing member with which the coin dispenser 1s equipped
as for pushing coins and the conveyance member may fall in
a locked up situation with a coin sandwiched by them.
However, in the coin receiving and dispensing apparatus
according to the invention, both operate synchronously as

described above, so that such a problem does not occur.

Next, with the coin receiving and dispensing apparatus
according to the invention, the coin dispenser includes: a
base plate for slidably supporting the coins; a rotation plate
disposed so as to face to the base plate, rotatably attached to
the base plate, and formed with guide holes for guiding the
coins onto the base plate; a wall member surrounding the
rotation plate, formed with an outlet through which the coins
can pass; pushing member arranged between the base plate
and the rotation plate so as to be movable between a pushing,
position at which the coins are pushed toward the outlet and
an 1solation position 1solated from the pushing position; and
pushing member moving means for moving the pushing
member to the pushing position and the i1solation position
based on the rotation of the rotation plate. The coin dispenser
thus constituted can supply the coins up to the last without
any coins remaining, and further has a smaller number of
parts thereby making itself compact. Therefore, the coin
dispenser contributes to make the entire apparatus compact.

With the coin receiving and dispensing apparatus accord-
ing to the mmvention, conveying means includes a rotation
member rotatably provided coaxially with the comn guide
portion, formed with the conveyance member, and driven by
the drive force generated by the drive force generating
means, and the rotation plate of the coin dispenser and the
rotation member of the conveying means are relatively
driven 1n a synchronized manner with a predetermined
rotation number ratio. By adoption of this constitution, the
pushing member with which the coin dispenser 1s equipped
and the conveyance members completely synchronously
operate, and the timing of synchrony can be flexibly set by
changing the rotation number ratio properly. Accordingly, a
situation wherein the pushing member and the conveyance
member are locked up by sandwiching a coin will never
OCCUL.

With the coin receiving and dispensing apparatus accord-
ing to the imvention, carrying means 1s provided for con-
veying the coins, fed out of the storage portions by the
feeding means, toward an outlet. Therefore, the cashier does
not have to collect the various coins fed out of the storage
portions by the coin feeder and can immediately grasp the
coins, thereby allowing the cashier’s to perform their task
quickly. As a specific example, the apparatus may include a
belt extending among coimn fed positions to which the
feeding means feeds the coins and the outlet and being
capable of supporting and carrying the coins, and belt drive
means for driving the belt. According to this constitution, the
colins fed out of the storage portions can be carried with high
speed to the payout tray, so that the necessary time for
cashier’s task 1s shortened.

With the coin receiving and dispensing apparatus accord-
ing to the invention, the coin feeder includes: a base plate for
slidably supporting the coins; a rotation plate disposed so as
to face the base plate, rotatably attached to the base plate,
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and formed with guide holes for guiding the coins onto the
base plate; a wall member surrounding the rotation plate,
formed with an outlet through which the coins can pass;
pushing member arranged between the base plate and the
rotation plate so as to be movable between a pushing
position at which the coins are pushed toward the outlet and
an 1solation position isolated from the pushing position; and
pushing member moving means for moving the pushing
member to the pushing position and the 1solation position
based on the rotation of the rotation plate. The coin feeder
thus constituted can supply the coins tip to the last without
any coins remaining, and further has a smaller number of
parts thereby making itself compact. Therefore, the coin
feeder contributes to make the entire apparatus compact.

It 1s understood that although the present mmvention has
been described 1n detail with respect to preferred embodi-
ments thereof, various other embodiments and variations are
possible to those skilled 1n the art which fall within the scope
and spirit of the invention, and such other embodiments and
variations are 1ntended to be covered by the following
claims.

What 1s claimed 1s:

1. A coin receiving and dispensing apparatus comprising:

a plurality of storage portions for storing respective coins;

sorting means for sorting coins inserted from the outside
of the apparatus with respect to denominations of the
currency of the coins and respectively feeding the
sorted coins to said corresponding storage portions;

feeding means for feeding comns out of said storage
portions to a user 1n response to a dispensing command;
and

said sorting means comprising a gauge having a coin
cguide portion extending over said storage portions, said
coin guide portion being formed with a plurality of
openings respectively having sizes slightly larger than
the diameter of a corresponding coin of a particular
denomination among the various coins of different
denominations, so that each opening is sized to accept
a coin of a different denomination, at positions corre-
sponding to said respective storage portions, and com-
prising conveying means for conveying the coins that
are disposed on said gauge along the coin guide
portion, wherein said coin guide portion 1s substantially
ring-shaped with an upper side and a bottom side and
1s formed with a receiving face, for receiving a major
face of the coins, formed with said openings, which are
arranged along a circumferential direction, and tapered
so that the diameter of said coin guide portion
decreases gradually toward the bottom side, for receiv-
ing the major face of the coins, and an edge receiving
portion 1n continuation with a lower end of the receiv-
ing face for receiving the edge of the coins.

2. The coin receiving and dispensing apparatus as set forth
in claim 1, wherein said respective openings are placed 1n
the order from the smallest to the largest of the sizes thereof.

3. The coin receiving and dispensing apparatus as set forth
in claim 1, wherein said gauge i1s made of steel plate
material.

4. The coin recerving and dispensing apparatus as set forth
in claim 1, wherein said storage portions include detecting
means for detecting insertion of the coins to said storage
portions and delivery of the coins from said storage portions.

5. The coin recerving and dispensing apparatus as set forth
in claim 1, wherein said feeding means includes: a base plate
for slidably supporting the coins; a rotation plate disposed so
as to face said base plate; rotatably attached to the base plate,
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and formed with guide holds for guiding the coins onto the
base plate; a wall member surrounding said rotation plate,
formed with an outlet through which the coins can pass; a
pushing member arranged between said base plate and said
rotation plate so as to be movable between a pushing
position at which the coins are pushed toward said outlet and
an 1solation position 1solated from the pushing position; and
pushing member moving means for moving said pushing
member to said pushing position and said 1solation position
based on the rotation of said rotation plate.

6. The coin recerving and dispensing apparatus as set forth
in claim 1, further comprising carrying means for conveying
the coins, fed out of said storage portions by said feeding
means, toward an outlet.

7. The coin receiving and dispensing apparatus as set forth
in claam 6, wherein said carrying means includes a belt
extending among coin fed positions, to which said feeding
means feeds the coins to said outlet, and being capable of
supporting and carrying the coins, and belt drive means for
driving said belt.

8. The coin receiving and dispensing apparatus as set forth
in claim 1, wherein said conveying means includes a con-
veyance member arranged so as to be movable along said
coin guide portion for conveying the coins while 1n contact
with the coins, and conveyance member drive means for
driving said conveyance member.

9. The coin receiving and dispensing apparatus as set forth
in claim 8, wherein said conveyance member 1s formed with
a rolling body rolling on said coin guide portion.

10. The coin receiving and dispensing apparatus as set
forth in claim 8, wherein a plurality of conveyance members
arc provided across the entire length of said coin guide
portion and with substantially the same intervals therebe-
tween.

11. A comn recerving and dispensing apparatus comprising:

a plurality of storage portions for storing respective coins;

sorting means for sorting coins mserted from the outside
of the apparatus with respect to denominations of the
currency of the coimns and respectively feeding the
sorted coins to said corresponding storage portions;

feeding means for feeding coins out of said storage
portions to a user 1n response to a dispensing command;

said sorting means comprising a gauge having a coin
oguide portion extending over said storage portions, said
coin guide portion being formed with a plurality of
openings respectively having sizes slightly larger than
the diameter of a corresponding coin of a particular
denomination among the various coins of different
denominations, so that each opening is sized to accept
a coin of a different denomination, at positions corre-
sponding to said respective storage portions, and com-
prising conveying means for conveying the coins that
are disposed on said gauge along the coin guide
portion, wherein said coin guide portion 1s substantially
ring,shaped with an upper side and a bottom side and
1s formed with a receiving face, for receiving a major
face of the coins, formed with said openings, which are
arranged along a circumferential direction, and tapered
so that the diameter of said coin guide portion
decreases gradually toward the bottom side, for receiv-
ing the major face of the coins, and an edge receiving
portion 1n continuation with a lower end of the receiv-
ing face for receiving the edge of the coins; and

coin dispensing means for receiving coins inserted from
the outside of the apparatus and sequentially dispensing
the coins onto said gauge.
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12. The coin receiving and dispensing apparatus as set
forth 1n claim 11, wherein said coin dispensing means
includes: a base plate for slidably supporting the coins; a
rotation plate disposed so as face to said base plate, rotatably
attached to the base plate, and formed with guide holes for
cuiding the coms onto the base plate; a wall member
surrounding said rotation plate, formed with an outlet
through which the coins can pass; a pushing member
arranged between said base plate and said rotation plate so
as to be movable between a pushing position at which the
coins are pushed toward said outlet and an 1nsolation posi-
fion 1solated from the pushing positions; and pushing mem-
ber moving means for moving said pushing member to said
pushing position and said 1solation position based on the
rotation of said rotation plate.

13. The coin receiving and dispensing apparatus as set
forth 1n claim 11, wherein: said conveying means includes a
conveyance member arranged so as to be movable along
said coin guide portion for conveying the coins while 1n
contact with the coins, and conveyance member drive means
for driving said conveyance member; said conveyance mem-
ber drive means includes drive force generating means and
drive force transmission means for transmitting the drive
force generated by said drive force generating means to said
conveyance member; and said coin dispensing means oper-
ates by the drive force given from said drive force generating
means.

14. The coin receiving and dispensing apparatus as set
forth 1n claim 13, wherein said conveying means includes a
rotation member rotatably provided coaxially with said coin
oguide portion, formed with said conveyance member, and
driven by the drive force generated by said drive force
generating means and wherein a rotation plate of said coin
dispensing means and said rotation member of said convey-
Ing means are rotatively driven 1n a synchronized manner
with a predetermined rotation number ratio.

15. A coin receiving and dispensing apparatus compris-
Ing:

a plurality of storage portions for storing respective coins;

sorting means for sorting coins nserted from the outside

of the apparatus with respect to denominations of the
currency ol the coimns and respectively feeding the
sorted coins to said corresponding storage portions;

feeding means for feeding comns out of said storage
portions to a user 1n response to a dispensing command;
and

said sorting means comprising a gauge having a coin
oguide portion extending over said storage portions, said
coin guide portion being formed with a plurality of
openings respectively having sizes slightly larger than
the diameter of a corresponding coin of a particular
denomination among the various coins of different
denominations, so that each opening is sized to accept
a comn of a different denomination, at positions corre-
sponding to said respective storage portions, and com-
prising conveying means for conveying the coins that
are disposed on said gauge along the coin guide
portion,

further comprising carrying means for conveying the
coins, fed out of said storage portions by said feeding
means, toward an outlet, wherein said carrying means
includes a belt extending among coin fed positions, to
which said feeding means feeds the coins to said outlet,
and being capable of supporting and carrying the coins,
and belt drive means for driving said belt.

16. A coin receiving and dispensing apparatus compris-

Ing:
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a plurality of storage portions for storing respective coins;

sorting means for sorting coins mserted from the outside
of the apparatus with respect to denominations of the
currency of the comns and respectively feeding the
sorted coins to said corresponding storage portions;

feeding means for feeding coins out of said storage
portions to a user 1n response to a dispensing command;
and

said sorting means comprising a gauge having a coin
oguide portion extending over said storage portions, said
coin guide portion being formed with a plurality of
openings respectively having sizes slightly larger than
the diameter of a corresponding coin of a particular
denomination among the various coins of different
denominations, so that each opening 1s sized to accept
a coin of a different denomination, at positions corre-
sponding to said respective storage portions, and com-
prising conveying means for conveying the coins that
are disposed on said gauge along the coin guide
portion,

wheremn said feeding means includes: a base plate for
slidably supporting the coins; a rotation plate disposed
so as to face said base plate, rotatably attached to the
base plate, and formed with guide holes for guiding the
coins onto the base plate; a wall member surrounding
said rotation plate, formed with an outlet through which
the coins can pass; a pushing member arranged
between said base plate and said rotation plate so as to
be movable between a pushing position at which the
coins are pushed toward said outlet and an 1solation
position 1solated from the pushing position; and push-
iIng member moving means for moving said pushing
member to said pushing position and said 1solation
position based on the rotation of said rotation plate.

17. A coin receiving and dispensing apparatus compris-

Ing:

a plurality of storage portions for storing respective coins;

sorting means for sorting coins mserted from the outside
of the apparatus with respect to denominations of the
currency of the coimns and respectively feeding the
sorted coins to said corresponding storage portions;

feeding means for feeding coins out of said storage
portions to a user 1n response to a dispensing command;

said sorting means comprising a gauge having a coin
oguide portion extending over said storage portions, said
coin guide portion being formed with a plurality of
openings respectively having sizes slightly larger than
the diameter of a corresponding coin of a particular
denomination among the various coins of different
denominations, so that each opening 1s sized to accept
a coin of a different denomination, at positions corre-
sponding to said respective storage portions, and com-
prising conveying means for conveying the coins that
are disposed on said gauge along the coin guide por-
tion; and

coin dispensing means for receiving coins inserted from
the outside of the apparatus and sequentially dispensing,
the coins onto said gauge, wherein said coin dispensing
means includes: a base plate for slidably supporting the
colns; a rotation plate disposed so as to face said base
plate, rotatably attached to the base plate, and formed
with guide holes for guiding the coins onto the base
plate; a wall member surrounding said rotation plate,
formed with an outlet through which the coins can pass;
a pushing member arranged between said base plate
and said rotation plate so as to be movable between a
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pushing position at which the coins are pushed toward
said outlet and an 1solation position 1solated from the
pushing position; and pushing member moving means
for moving said pushing member to said pushing
position and said i1solation position based on the rota-
tion of said rotation plate.

18. A coin recetving and dispensing apparatus having a
common delivery means for delivering coins to an outlet
COMprising:

a case having a base plate;

a plurality of storage portions for storing respective
Coins,

sorting means for sorting coins inserted in the apparatus
and respectively feeding the sorted coins to said cor-
responding storage portions;

said sorting means comprising a gauge having a coin
guide portion extending over said storage portions,
said coin guide portion being formed with a plurality of
openings of increasing size so as to sort the coins
according to the diameters thereof, each opening cor-
responding to a respective storage portion, wherein
said coin guide portion is substaniially ring-shaped
with an upper side and a bottom stde and is formed with
a receiving face, for receiving a major face of the coins,
formed with said openings, which are arranged along
a circumferential direction, and tapered so that the
diameter of said coin guide portion decreases gradu-
ally toward the bottom side, for receiving the major
face of the coins, and an edge receiving portion in

continiation with a lower end of the receiving face for
receiving the edge of the coins;

feeding means for feeding coins out of said storage

portions to a user in response to a dispensing com-
mand,

conveying means for conveying coins along the coin guide
portion; and

wherein said storage portions are adapted (o store respec-
live coins in a loose condition, and are disposed in a
substantially planar arrangement around said common
delivery means fixedly positioned with respect to said
base plate for delivering thus-fed coins to an outlet.
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19. A coin receiving and dispensing apparatus cOmpris-

ing.

a case having a base plate;

a plurality of storage mechanisms for storing and dis-
pensing respective coins, each storage mechanism
comprising a storage hopper that is adapited to store
respective coins in a loose condition and a coin dis-
pensing mechanism that is disposed below said storage
hopper and is operative to feed the loose coins from the

corresponding storage hopper to a respective output in
response to a dispensing command;

sorting means for sorting coins inserted in the apparatus
and respectively feeding the sorted coins to said cor-
responding storage mechanisms, said sorting means
comprising a gauge having a coin guide portion
extending over said storage mechanisms, said coin
guide portion being formed with a plurality of openings
of tncreasing size so as to sort the coins according to
the diameters thereof, each opening corresponding to a
respeciive storage mechanism, wherein said coin guide
portion is substantially ring-shaped with an upper stde
and a bortom side and is formed with a receiving face,
for recetving a major face of the coins, formed with said
openings, which are arranged along a circumferential
direction, and tapered so that the diameter of said coin
guide portion decreases gradually toward the botiom
side, for receiving the major face of the coins, and an
edge receiving portion in continuation with a lower end
of the receiving face of recetving the edge of the coins;

conveying means for conveying coins along said coin
guide portion; and
delivering means fixedly disposed with respect to said

base plate to receive the coins output by said dispens-
ing mechanisms for delivery thus-fed coins to an outlet;

wherein said storage mechanisms are disposed m a
substantially planar arrangement around said delivery
means.
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