DESCRI PTION CO N GUI DE DEVI CE 5 TECHNI CAL FI ELD The present invention
relates to an inprovenent of a coin guide device that allows an inserted
cointoroll in a constant orientation along a coin passage. BACKGROUND ART
10" Conventionally, coin sorting devices discrimnate inserted coins
as genui ne and counterfeit, and classify genuine coins according to their
denom nation, and sort out the genuine coins by distributing theminto
predeterm ned coin paths. In such a coin sorting device, coins that have
been inserted through a coin insertion port are guided into one direction
by way of a coin guide device 15 comg gggfrn gui de path, and when
they pass a coin discrimnation neans arrange ong the coin guide path,
they are classified into genuine and counterfeit,

COIN GUIDE DEVICE

5 TECHNICAL FIELD
The present invention relates to an improvement of a coin guide device that

allows an inserted coin to roll in a constant orientation along a coin passage.

BACKGROUND ART

. 10 Conventionally, coin sortiﬁg devices discriminate inserted coins as genuine
and counterfeit, and classify genuine coins according to their denomination, and
sort out the genuine coins by distributing them into predetermined coin paths.

In such a coin sorting dévice, coins that have been inserted through a coin

'ix_lsertion port are guided into one direction by way of a coin guide device

15 comprising a coin guide path, and when they pass a coin di's.crimination means

~ arranged along the coin guide path, they are classified into genuine and counterfeit,

and according to their denomination.

& Fig. 6 is a front view of a gate platé 2 showing such a conventional coin
ot . .,
guide device 1.
20 The gate plate 2 a plate that constitutes one side wall 4a of a coin guide path

4 for guiding a coin B that has been inserted into a coin insertion port 3 towards the
left in the drawing. The gate plate 2 is arranged to cover the upper portion of a
main plate (not shown in the drawings), which is part of the main body of the coin
= sorting device, in such a manner as to be opened and closed.
25 The gate plate 2 is hinged on a shaft 5 and it can be opened and closed with

respect to the main plate (not shown in the drawings) arranged in opposition to its



and aécorqing to their denomnation. Fig. 6 is a front view of a gate plate
2 showi ng such a conventional coin guide device 1. 20 The gate plate
2 a plate that constitutes one side wall 4a of a coin guide path 4 for
guiding a coin B that has been inserted into a coin insertion port 3
towards the left in the drawing. The gate plate 2 is arranged to cover the
upper portion of a main plate (not shown in the draw ngs), which is part of
the main body of the coin sorting device, in such a nanner as to be opened
and cl osed. 25 The gate plate 2 is hinged on a shaft 5 and it can be
opened and mainsfadeéa that selperccoins aréstuckiin the goin gutte pathwh the cole guide path
drawi ngs) arranged in opposition to its

can be opened, and the coins stuck in there can be removed.

Along the coin guide path 4, a coin discrimination means 6 is set up to
classify the inserted coins into genuine and counterfeit and according to
5 denomination.
This coin discrimination means 6 includes an oscillation coil and a receiving
coil arranged in opposition to one another at a certain interval. One of the

oscillation coil and the receiving coil is arranged on the rear surface of the gate

9,
@

plate 2, and the other one is arranged on the rear surface of the main plate (not

10  shown in the drawings) at a position opposing the gate plate 2.

Based on the changing detection output of the receiving coil when a coin

passes between the oscillation and the receiving coil, the coin discrimination means
6 classifies the passing coins into genuine and counterfeit, and according to their
denomination. | . |

15 * To increase the precision of the classification of the coins passing the coin
discrimination méans 6 into genuine and counterfeit and according to their

denomination, it is preferable that the inserted coins pass in a constant orientation

3
y

between the oscillation coil and the receiving coil, which are arranged at a certain
interval. “ _

20 In this conventional coin guide device 1, the other wall surface 4b of the coin
guide path 4, which is formed by the surface of the main plate 10, is inclined at a
certain angle in anti-clockwise direction. With this configuration, an inserted coin
B 1s pushed by the gate rail 11 towards the other inclined wall surface 4b as shown
in Fig. 7, which shows the cross-section along VII-VII in Fig. 6, and rolls along the

25 coin guide path 4 while keeping this inclined orientation, so that the distance of the
oscillation coil and the receiving coil to the coin passing therebetween is kept
constant. |



2.main face, so that when coins are stuck in the coin guide path 4, the
coi n gui de path can be opened, and the coins stuck in there can be renpved.
Al ong the coin guide path 4, a coin discrimnation neans 6 is set up to
classify the inserted coins into genuine and counterfeit and according to 5
denom nation. This coin discrimnation neans 6 includes an oscillation coi
and a receiving coil arranged in opposition to one another at a certain

interval. One of the oscillation coil and the receiving coil is arranged on
the rear surface of the gate plate 2, and the other one is arranged on the
rear surface of Thug %eﬁlﬁb%@eﬂé‘tpéo&l% ée?}& Ethel el n?éllind
posi tion opposing the gate plate 2. Bas on t angi ng detection out put
of the receecdinmgcedil inaetertit @néllﬂb’éiséﬁénthﬁbﬂ’eﬁ{b &0 diSeritiRAti N nfads (AR
receiving coil, the coin discrimnation neans

classxfy the coin reliably into genuine or counterfeit, and according to

denomination.

5 In Fig. 6, numeral 12 denotes a coin pullout prevention lever, numeral 13

denotes a guide rail forming a bottom surface of the coin passage 4, and numeral 14
denotes concave positioning members which are formed along a forming direction
of the coin passage 4 and decrease the area of contact with the coin so the coin is
& ~ guided smoothly. Numeral 30 in Fig. 6 denotes liquid discharge holes for
- 10 discharging liquids (such as water) that have been introduced through the coin
insertion ports 3
With this conventional coin guide device 1, it can happen that, due to factors
such as the orientation in which the coin B falls downward aﬁer being inserted
through the coin insertion port 3, the coin B is in an upn'ghf orientation on the gate
15 rail 11. In other words, it is inclined with respect to the gate p'late 2 as shown in
F ig. 8, when'it rolls along the coin passage 4. |
Thus, when the inserted coin B rolls along the coin passage 4 and passes
%«% between the _pscillation coil and the receiying coil of the coin discrimination means
in an upright orientation, the distance between the coin B and the oscillation coil
20 and the receiving coil differs from that of a coin B with an orientation as shown in
Fig. 7, so that there is the danger that the coin discrimination device cahnot classify
the coins reliably into genuine and counterfeit, and according to denomination.
In view of these problems, it is an object of the present invention to present a
. coin guide device that allows a coin to roll with a constant orientation along a coin

25 passage.

DISCLOSURE OF INVENTION



6 .cl assifies the passing coins into genuine and counterfeit, and according
to their denom nation. 15 To increase the precision of t he
classification of the coins passing the coin discrimnation means 6 into
genui ne and counterfeit and according to their denom nation, it is
preferabl e that the inserted coins pass inga constant orientation between
the oscillation coil and the receiving coil, which are arranged at a
certain interval. 20 In this conventional coin guide device 1, the
other wall surface 4b of the coin guide path 4, which is fornmed by the
surface of the Mkj Solvkahe a¥6’reme§1tidlﬁzl 1ths AR iR ﬂ(l}@ rese

anti-clockw se direction. Wth this c flgurailon an |nserte oln

pushed by tihvemtié®, 4 6bin deiWi@bShMﬁ %&ﬁh%ﬁ gag £k iiﬂgiﬁ’s%?teﬂbcc%ﬁs

shown in Fig. 7, whi ch s t he cross-secti n Fig ,

rol I's al onds tharaberized in ﬂ:at deerads brdw%d'aecd‘iﬁ%ﬂeﬁglziﬂg fdanglarfeiged in one of
orientation, so that the distance of th
wall surfaces which form a portion of the coin guide path, wherein the coin
5  energizing means is swiveled so as to bias a coin rolling along the coin guide path
toward another of the wall surfaces, and is rotatable along a direction in which the

coin rolls when it biases the coin.

' BRIEF DESCRIPTION OF DRAWINGS
.10 Fig. 1 is a front view of a gate plate showing a coin guide device in
accordance with the present invention;
Fig. 2 is a cross-sectional diagram taken along II-II in Fig. 1;
Fig. 3 is a cross-sectional diagram showing the operation of the coin
energizing méans; |
15 Fig. 4 is a cross-sectional diagram showiﬁg the operation of the coin
energizing means;
Fig. 5 is a front view of the gate piate showing the operation of the coin
£ energizing means; |
Fig. 6 is a front view of the gate plate showmg a conventional coin guide
20 device;
Fig. 7 is a cross-sectional diagram taken along VII-VII in Fig. 6; and

Fig. 8 is a cross-sectional diagram of the conventional coin guide device.

BEST MODE FOR CARRYING OUT THE INVENTION
25 The following is a detailed description of a preferred embodiment of a coin

guide device in accordance with the present invention.



oscillation coi.l and the receiving coil to the coin passing therebetween is
kept constant. 2 Thus, when the inserted coin B passes between the
osci-llation coil and the receiving coil in a certain inclined orientation,
the coin discrimnation neans can classify the coin reliably into genuine
or counterfeit, and according to denom nation. 5 In Fig. 6, nunmera
12 denotes a coin pullout prevention |ever, nuneral 13 denotes a guide rai
formng a bottom surface of the coin passage 4, and nuneral 14 denotes
concave positioning nenbers which are forned along a forming direction

Fig. 1 is a front view of a gate plate 2 provided with a coin guide device 20

in accordance with the present invention. Elements identical to the ones in Fig. 6
are denoted by the same numerals.
In this coin guide device 20, a coin energizing means 21 for biasing coins
5 thatroll along a coin guide path 4 that is positioned below a coin insertion port 3 is
arranged upstream at that coin guide path 4. The coin energizing means 21 biases
the coins towards another wall surface 4b (see Fig. 2) formed by the main plate (not

shown in the drawings).

The coin energizing means 21 includes a rectangular hole 22 formed in one
- 10 wall surface 4a of the coin guide path 4, and a conical spindle 23 suspended from
an upper edge 22a of this hole 22. | '
As is shown in Fig. 2, which shows a cross section along II-II in Fig. 1, the
spindle 23 is suspended by a swivel joint (spherical joint) 25 at the lower edge of a
shaft 24 that is formed in one piece with the gate plate 2. The swivel joint 25 is
15 made of a sphere 24a formed in one piece with the lower edge of the shaft 24 and a
concave positioning member 23a enclosing and slidably engaging the sphere 24a.
The concave positioning member 23a is formed at the tip of the spindle 23,
45 and is fastem_zd to the sphere 24a by which it is supported.- ,
With this swivel joint 25, the spindle 23 can swivel freely in every possible'
20  direction around the sphere 24a. |
That is to say, the spindle 23 can swivel freely to the left and to the right as
well as back and forth with respect to the sphere 24a, or rotate around the sphere
24a, as shown in Fig. 2.
. In its initial suspended position, the weight of the spindle 23 forces its lower
25  edge to protrude from the hole 22 towards the wall surface 4b on the other side, as

shown in Fig. 2.



of. the coin passage 4 and decrease the area of contact with the coin so the
coin irs guided snoothly. Nuneral 30 in Fig. 6 denotes |liquid discharge
holes for 10 discharging liquids (such as water) that have been introduced
through the coin insertion ports 3. Wth this conventional coin guide
device 1, it can happen that, due to factogs such as the orientation in
which the coin B falls dowward after being inserted through the coin

i nsertion port 3, the coin Bis in an upright orientation on the gate 15
rail 11. In other words, it is inclined with respect to the gate plate 2 as

shown in Fig. 8Wyhesudha 68kl ﬁ%éﬂggiﬂgh*ﬂé‘mfsoip wher a0ift B ﬁgéeffhas%% ﬁfé&‘i’ted

inserted coin B rolls along the n-passage ’4 and passeées between .
osci | | ati orthemigh #hiedcdihens€tRin él‘ﬂBCéiaﬁdé)ﬁ%ﬁEE?ﬁﬂ'tﬁ'e gh&%ﬁl”l ke FARBES | N
an upright orientation, the distance between“the coifi B and the oscillation

coi | 20 armsuchias theorientagor o wiith ftctiss fallefh ddvehwatd, ahaPish oBLYuEl With

orientation as shown in
respect to the one wall surface 4a of the coin guide path 4, and is about to roll along

-5 the coin passage 4 as shown in Fig. 3, then the lower edge of the spindle 23 is
forced by its weight to swivel against this oblique coin B, and pushes the coin B
towards the other wall surface 4b of the coin passage 4, as shown in Fig. 4.
After this, the coin B rolls down toward downstream of the coin guide path 4
L with a constant oblique orientation against the other wall surface 4b.
10 Consequently, the inserted coin B is kept in a constant oblique orientation
against the other wall surface 4b and guided to a coin discrimination means (not
shown in the drawings) arranged further downstream along the coin guide path 4,
thereby passing always with a constant distance to the oscillation and the receiving -
coils of the coin discrimination means, so that the coin discrimination means
15 classifies the coins reliably into genuine or counterfeit, and according to
denomination. |
As the coin B rolls aiong the coin guide path 4 while in contact with the
spindle 23, tl_;e spindle 23 rotates around the sphere 24a, as shown in Fig. 5, so that

the spindle 23 does not exert a big load on the rolling of the coin B, and the coin B

20  canroll smoothly down the coin guide path 4, allowing for swift coin sorting
operations. .

In this embodiment, the spindle 23 of the coin energizing means 21 is
conical. However, the present invention is not limited to this embodiment or this
. shape, and the shape of the spindle 23 can also be cylindrical, for example.

25 The joint 25 for joining the spindle 23 and the lower edge of the shaft 24 (see

Fig. 2) is made of a sphere 24a and a concave positioning member 23a enclosing

the same. However, the present invention is not limited to this embodiment, and

6



Fig. 7, so that there is the danger that the coin discrimination device
cannot classify the coins reliably into genuine and counterfeit, and
according to denom.nation. In view of these problens, it is an object of
the present invention to present a coin guide device that allows a coin to
roll with a constant orientation along a coin 25 passage. DI SCLOSURE OF

| NVENTI ON 3 4 To solve the aforenentioned problens, in accordance with
the present invention, a coin guide device having a coin guide path for

gui ding inserted coins,

the spindle 23 can be suspended by a joint of any shape, as long as the spindle 23
can be swiveled in any direction around the shaft 24, and the spindle 23 is rotatable
around the shaft.
As has been explained above, a coin guide device of the present invention
5 includes a coin energizing means arranged in one wall surface of the coin guide
path, wherein the coin energizing means can be swiveled so as to bias toward
another wall surface a coin rolling along the coin guide path, and is rotatable along

the direction in which the coin rolls when it is being biased, so that a coin that rolls

along the coin guide path is always kept in a constant orientation when rolling

10 along the coin guide path, whereby a reliable sorting operations becomes possible.

INDUSTRIAL APPLICABILITY |
The present invention is applicable to a coin guide device, in which coins are

passed with a constant orientation along a coin passage.
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is characterized in that there is provided a coin energizing neans arranged
in one of wall surfaces which forma portion of the coin guide path,
wherein the coin 5. energizing means is swiveled so as to bias a coin
roII|ng along the coin guide path toward another of the wall surfaces, and
is rotatable along a direction in which thg coin rolls when it biases the
coi n. BRI EF DESCRI PTI ON OF DRAW NGS 10 Fig. I is afront view of a
gate plate showing a coin guide device in accordance with the present
invention; Fig. 2 is a cross-sectional diagramtaken along Il-11 in Fig. 1;
Fig. 3 is a cross-sectional diagramshow ng the operation of the coin
energi zi ng neans; 15 Fig. 4 is a cross-sectional diagramshow ng the
operation of the coin energizing nmeans; CLAIMS

1. A coin guide device having a coin guide path for guiding

inserted coins, characterized in that there is provided a coin energizing means

arranged in one of wall surfaces which form a portion of the coin guide path,

wherein the coin energizing means is swiveled so as to bias a coin rolling along the
& coin guide path toward another of the wall surfaces, and is rotatable along a

direction in which the coin rolls when it biases the coin.

2. The coin guide devme accordmg to Claim 1, wherein the coin
energizing means compnses a spindle supported by means of a swivel joint such

that it can be swiveled and rotated.

3. The coin guide device according to Claim 2, wherein the
spindle has a conical Shape.

)
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4, The coin guide device according to Claim 2, wherein the swivel

joint comprises a sphere and a concave positioning member enclosing the sphere.
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Fi.g. 5is a front view of the gate plate showi ng the operation of the coin
energi zing neans; Fig. 6 is a front view of the gate plate showing a
conventional coin guide 20 device; Fig. 7 is a cross-sectional diagram
taken along VII-VI1 in Fig. 6; and Fig. 8 is a cross-sectional diagram of

t he conventional coin guide device. BEST MODE FOR CARRYI NG OQUT THE

| NVENTI ON 25 The following is a detailed description of a preferred
enbodi ment of a coin guide device in accordance with the present invention.

4
ABSTRACT

A coin biasing unit (21) is arranged in one (4a) of the wall
surface which constitute a coin guide path (4). The coin biasing unit (21) biases a
coin (B) rolling along the coin guide path (4) toward another (4b) of the wall
surfaces, and is rotatable along the direction in which the coin (B) rolls when it is

biasing.
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Fig. 1T is a front view of a gate plate 2 provided with a coin guide device
20 in. accordance with the present invention. Elenents identical to the ones
in,Fig. 6 are denoted by the sane nunerals. In this coin guide device 20, a
coin energizing nmeans 21 for biasing coins 5 that roll along a coin guide
path 4 that is positioned below a coin insertion port 3 is arranged
upstream at that coin guide path 4. The coin energizing neans 21 biases the
coins towards another wall surface 4b (see Fig. 2) forned by the main plate
(not shown in the drawings). The coin energizing neans 21 includes a
rectangul ar hole 22 forned in one 10 wall surface 4a of the coin guide path
4, and a conical spindle 23 suspended from an upper edge 22a of this hole
22. As is shown in Fig. 2, which shows a cross section along II-I11 in Fig.
1, the spindle 23 is suspended by a swivel joint (spherical joint) 25 at
the | ower edge of a
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shaft 24 that i.s forned in one piece with the gate plate 2. The sw ve

joint. 25 i's 15 made of a sphere 24a formed in one piece with the | ower edge
of . the shaft 24 and a concave positioning menber 23a encl osing and slidably

engagi ng the sphere 24a. The concave positioning nmenber 23a is fornmed at

the tip of the spindle 23, and is fastened to the sphere 24a by which it is

supported. Wth this swvel joint 25, the spindle 23 can swivel freely in
every possible 20 direction around the sphere 24a. That is to say, the
spindle 23 can swivel freely to the left and to the right as well as back
and forth with respect to the sphere 24a, or rotate around the sphere 24a,
as showmn in Fig. 2. Inits initial suspended position, the weight of the
spindle 23 forces its lower 25 edge to protrude Jromthe hole 22 towards
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5, 6 Wth such a coin energizing neans 21, when a coin B that has been
inserted through the coin insertion port 3 stands upright on the gate rai
11 due to factors such as the orientation in which it has fallen downward,
that is, obliquely with respect to the one wall surface 4a of the coin

gui de path 4, and is about to roll along 5 the coin passage 4 as shown in
Fig. 3, then the | ower edge of the spindle 23 is forced by its weight to
swi vel against this oblique coin B, and pushes the coin B towards the other
wal | surface 4b of the coin passage 4, as shown in Fig. 4. After this, the
coin Brolls down toward downstream of the coin guide path 4

2,

5

FIG.3



wi.th @ constant oblique orientation against the other wall surface 4b. 10
Consequently, the inserted coin Bis kept in a constant oblique orientation
agai nst the other wall surface 4b and guided to a coin discrimnation means
(not shown in the draw ngs) arranged further downstream al ong the coin
gui de path 4, thereby passing always with a constant distance to the
oscillation and the receiving coils of the coin discrimnation neans, so
that the coin discrimnation means 15 classifies the coins reliably into
genuine or counterfeit, and according to denom nation. As the coin Brolls
al ong the coin guide path 4 while in contact with the spindle 23, the
spindle 23 rotates around the sphere 24a, as shown in Fig. 5, so that the
spindl e 23 does not exert a big load on the rolling of the coin B, and the
coin B 20 can roll snoothly down the coin guide path 4, allowing for swft
coin sorting operations.
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I n thi's enbodi nent, the spindle 23 of the coin energizing nmeans 21 is

coni cal. However, the present invention is not limted to this enbodi nent
or. this shape, and.the shape of the spindle 23 can also be cylindrical, for
exanpl e. 25 The joint 25 for joining the spindle 23 and the | ower
edge of the shaft 24 (see Fig. 2) is nmade of a sphere 24a and a concave
positioning nmenber 23 a enclosing the sane. However, the present invention
is not limted to this enbodi nent, and 6 t he spindle 23 can be suspended
by a joint of any shape, as long as the spindle 23 can be swiveled in any
direction around the shaft 24, and the spindle 23 is rotatable around the
shaft. )
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As, has' been expl ai ned above, a coin guide device of the present invention 5
i ncludes a coin energizing nmeans arranged in one wall surface of the coin
gui.de path, wherein the coin energizing neans can be swi veled so as to bias
toward another wall surface a coin rolling along the coin guide path, and
is rotatable along the direction in which the coin rolls when it is being
bi-ased, so that a coin that rolls along the coin guide path is al ways kept
in a constant orientation when rolling 10 along the coin guide path,
whereby a reliable sorting operations becones possible. | NDUSTRI AL
APPLI CABI LI TY The present invention is applicable to a coin guide device,
in which coins are passed with a constant orientation along a coin passage.

FIG.6




CLAIMS 1. b A coin guide device having a coin guide path for
guiding inserted coins, characterized in that there is provided a coin
energi zi ng means arranged in one of wall surfaces which forma portion of

t he coin guide path, wherein the coin energizing neans is swiveled so as to
bias a coin rolling along the coin guide path toward anot her of the wall
surfaces, and is rotatable along a direction in which the coin rolls when
it biases the coin. 2. The coin guide device according to
Claim 1, wherein the coin energizing nmeans conprises a spindle supported by
means of a swivel joint such that it can be swiveled and rotated. 3.

The coin guide device according to Claim2, wherein the spindle has a

coni cal shape. 4. The coi n guide device according to daim?2
wherein the sw vel - '

FIG.7



é%ma sphere and a concave positioning nmenber encl osing the

j oi nt compfiise
here.
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