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- Memza aoople C:MHOM_Y
COIN DISPENSING DEVICE _

TECHNOLOGICAL FIELD
The present invention relates to improvements of a coin dispensing”
device for dispensing coins according to the amount of change froma -

detachably mounted cassette type coin tube.

' BACKGROUND ART

Generally, a device such as a vending machine is equipped with a
coin processing device for discriminating the truth or false of input coins
and dispensing coins according to the amount of change.

Th1s coin processmg dev1ce generally comprises the following two

devices:
e e s e il
[C;{s:)/, dewc%at dlscnmmates the truth or false of input

coins and returns false coins, and mscnmmates the denommatlons
A
of true coms and sortmg them accordmg to the deniominatios,
2) ng devmg that af!commodates true coms sorted by the

coin sorting device according to denomu;ahons and dispenses coins

according to the amount of change. | _

Among them, the coin dlspensmg device comprises a detachably
mounted cassette type coin tube f?;rwﬁsvtat‘gﬁﬁ;gv aﬁd ﬁgrflqﬁ;g“and
aci;oigxﬁzc&;tmg coins of a speclﬁc denommatlon and a coin dispensing
unit for dispensing coins from the bottom face of the coin tube.

@is a schematic perspective view showing the aforementioned
coin dispensing device 1.

Unlike a so-called plural denomination coin dispensing device that
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- accommodates coins of a plurality of denominations and selects and

dispenses coins of specific denominations according to the amount of
change among them, the coin dlspensmg device 1 shown in Fig. 3
accommodates and dispenses only ﬁ'dé%l:fegﬂy used coins. The coin
dlspensmg dev1ce 1 of this type is generally arranged in the neighborhood
of the plural denomination coin dispensing device for dispensing coins of a
plurality of denominations. _ _
The coin dispensing device 1 cdmprises a cassette type coin tube 2
which can be freely mounted and dismounted, for acconimodating only
ﬁéquenﬂy used coins, and a coin dispensing means 4 for dispensing a
number of coins 3 stacked and stored in the coin tube 2 one by one from ; |
the lowest one. _ | |
The coin dispeﬁsing means 4 comprises a slide piece 7 shuttling in
the direction of the arrow A along a guide groove .6"of a coin base 5
arranged at the lowest part of the coin tube 2 and a shuttling means 8 for

shuttling the slide piece 7.

By _using this coin dispenSing mean§.4, when the slide piece 7
moves in the direction of the arrow A By the shuttling means 8, a guiding
projection 7a of the slide piece 7 and the coin 3 located at the lowest
position among the coins accommodated in the coin tube 2 come into
contact with each other. |

When the slide piece 7 moves more in the direction of the arrow A,
as shown' the coin 3 located at the lowest position and being

-contact with the guiding projection 7 a is ejected from the coin tube 2, drops |

downward along a main base plate 9 of the coin dlspensmg device 1, and is

dispensed to a coin dlspensmg opemng not shown in the drawmg

\./
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formed in the back of the coin tube 2 and in which the guiding projection
7a is inserted, and 11 indicates a coin dispensing hole formed in the front of
the coin tube 2.

On the other hand, the shuttling means 8, comprises a drive motor
90’-\% f&’w LB '-'V«g
12 as shown in Fig. 4, and a cam mechanism for converting the rotational
force of the drive motor 12 to shuttling linear motion of the slide piece 7

which will be described hereunder.

ig. 53s a bottom view of the slide p1ece WJ

arerireraan,

- mechanism of the conventlonal shuttlmg means 8\ mentioned above.

€ cam mechanism, as shown in F1g S(a) comprises a rotation
plate 21 fixed to the tip end of a rotation shaft 12a of the drive motor 12
(Fig. 4), a cam shaft 22 which is a cylindrical cam projected on the top face

. of the tip end of the rotation plate 21, and a cam groove 23 formed in a
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bottom face 7a of the slide piece 7 in which the cam shaft 22' is inserted.

Conventionally, the cam groove 23 is formed linearly at right angles
to the shuttling direction (thé arrow A) of the slide piece 7. Numeral 7b
shown in Fig. 5(a) indicates the tip end of the slide piece 7.

By use of the shuttling means 8 having such a cam mechanism,
when the drive motor 12 (Fig. 4) is driven and the rotation shaft 12a starts
rotation counterclockwise from the initial position of a rotation angle of 0
degree as shown in Fig. 5(a), the cam mechanism 23 moves following the
rotation of the cam shaft 22, and the slide piece 7 slides backward to the
farthest backward position when the rotation angle of the rotation shaft 12a
is 180 degrees as shown in Fig. 5(b). When the rdtation angle of the
rotation shaft 12a becomes 360 degrees, the slide piece 7 slides forward to
the farthest forward positioﬁ as shown in Fig. 5(c).

As des_cribe’d above, by use of this conventional shuttling means 8,
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the slide piece 7 shuttles by the distance L in the direction of the arrow A
as shown in Figs. 5(b) and 5(c), and during the period, the slide piece 7 is

~ contact with the coin 3 accommodated in the coin tube 2, moves the coin 3 .

by a distance corresponding to the shuttling distance L, and dispenses it
from the coin tube 2 as shown in Figs. 3 and 4.

The alternate long and short dash line F shown in Fig. 5is a
r_eference line passing the center Oa of the rotation shaft 12a.

Meanwhile, according to the aforementioned coin dispensing device

1, as shown in Fig. 4, to dispense the coin 3 accommodated in the coin tube

‘2, it is necessary to change the shuttling distance L of the slide piece 7

shown in Figs. 5(b) and 5(c) according to the diameter of the

accommodated coin 3. Especially, when the coin 3 to be dispensed has a

. large diameter, it is necessary to secure the long shuttling distance L of the
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slide piece 7 accordingly. -

However according to the aforementloned com dispensing device 1

| havmg the conventional shuttlmg means 8, to increase the shuttlmg

distance L of the slide piece 7 shown in Fig. 5, it is necessary to increase
the distance- X from the rotation center Oa of the rotaﬁon shaft 12a to the
center Ob of the cam shaft 22 as shown in Fig. 5(a), and change the
forming position of the cam groove 23 according to the iﬁérease of the
distance X. Accordingly, it is also necessary to change the distance Y
from the center Ob of the cam shaft 22 to the fore end 7b of the slide piece
7.

Furthermore, when the distance X from the rotation center Oa of the
rofation shaft 12a to the center Ob of the cam shaft 22 is increased, to
maintain the contact of the cam groove 23 with the cam shaft 22, it is also

necessary to increase the length of the cam groove 23 accordingly and



hence it is also necesséry to increase the width W of the slide piece 7.
Therefore, in the coin dispensing device 1 having the conventional
shuttling means 8, when it is attempted to secure the long shuttling distance
L of the slide piece 7 in correspondence with dispensing of coins with a
5 large diameter_, it is necessary to greatly change the design of each
c’ompdnent parts and hence there are disadvantages that not omy the
manufacturmg cost is unavoidably increased but also the coin dispensing
. device becomes large.
The present invention has been developed with the foregoing in
10 view and is directed to provide a coin dispensing device for jn_c_r._eais_e_the |
shuttlmg dlstance of the slide piece at the time of dispensing of coins
without greatly changmg the des1gn of each component part

'DISCLOSURE OF THE INVENTION

15 ‘To solve the above problems, according to the present mventlon in

_—' e

a coin dispensing devwe havmg shuttlmg me___g comprising a cam for )

e e

[@Y_er’tmg_ rotatmg motlon of a rotation shaft to lmear shuttling motlor} and
a cam.groove and a slide- plece shuttlmg by means of the shuttlmg means,
whereby a coin located on the lowest position among coins stacked and

20 stored in the coin tube is successively dlspensed by the shuttling slide piece,

b , wherein the cam groove of the shutthng means is formed substantially in an
[ ! S-shape}wrpendlcularly to dlrectlon of the shutthng motlon of the slide

25 BRIEF DESCRIPTION OF THE DRAWINGS
| Fig. 1 is bottom views of a slide piece showing a shuttling means of

a coin dispensing device of the present invention;
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Fig. 2 is enlarged bottom views of a slide piece in which a shuttling

means of a coin dispensing device of th/e present inventionjanda

e g .

i conven’aonal shuttlm\g means are compared
\_‘*’#P“ig 3 is a schematic perspective view of a coin dispensing device;
F ig. 4 is a schematic perspective view showing the operation of a
coin dispensing device; and |
Fig. 5 is bottom views of a slide plece showing a shuttlmg means of

@ eonventlonal Yom d1spensmg dev1ce

BEST MODE FOR CARRYING OUT OF THE INVENTION
 An embodiment of a coin dispesising device of the present invention
‘will be described hereunder in detail.
Flg li isa bottom view of the shde plece 7 showing a shuttling

means 30 of a coin dispensing dev1ce of the present invention and the same

numeral is ass1gned to each of the same palts as those shown n F1g 5

The shuttlmg means 30 shown in' Fig. 1 and the shutthng means 8
shown in Fig. 5 have exactly the same shape and size except that the shape
of a cam groove 31 of the cam mechanism for converting the rotatlon of the
rotation shaft 12a ;:o shuttling linear motion is different.

The cam mechanism of the shuttling means 30, as shown in Fig.
1(a), comprises, in the same-way as with the conventional one, a rotation
plate 21 fixed to the tip end of a rotatien shaft 12&_1 of a drive motor 12, a
cylindrical cam shaft 22 pfojected on the top face of the tip end of the
rotation plate 21, and a cam groove 31 formed in a bottom face 7a of a slide
piece 7 in which the cam shaft 22 is fit and inserted and only the shape of
the cam groove 31 is greatly different ﬁom the conventional one and

formed substantiallj} in an S-shape perpendicularly to the shuttling
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direction (the arrow A) of the slide piece 7.

The cam groove 31 substantially in an S-shape has two mﬂectlon ,
pomts P and Q in the vertical dlrectlon The outer part (the upper side in
the drva\‘;;ix‘l"g) of the cam groove 31 from one inflection point P positioned
on the side of the fore end 7b of the slide p1ece 7 is linearly formed -
perpendicularly to the shuttling d1rect10n (the arrow A) of the slide p1ece 7,
and the outer part (the lower side in the drawing) of the cam groove 31
from the other inflection point Q formed on the s1de of the back end 7¢ of
the slide piece 7 is also linearly formed perpendlcularly to the shuttling y
direction (the arrow A) of the slide plece 7. ' _ | i

An alternate long and short dash line F shown in Fig. 1 is a

reference line passing the center Oa of the rotation shaft 12a in the same

. way as with the conventional one.
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- Next, the operation of the shuttling means 30 will be explained.
With the_shuttiing means 30 having the cam groove 31 substantially

in an Séshape when the drive motor 12 (Fig. 4) is driven and the rotation

shaft 12a starts rotatlon counterclockw1se from the m1t1a1 position of a
rotation angle of 0° shown in Fig, l(a) the cam mechamsm 31 moves
following the rotation of the cam shaft 22 so that the rotation angle of the
rotation shaft 12a reaches 150 degrees and the cam shaft 22 reaches the
inflection point P of tﬁe cam grdo_ve 31. At that time, the slide piece 7
slides backward to the farthest backward position as shown in Fig, 1(b).
As the rotation shaft 12a continues rotation and the rotation angle
reaches 180 degrees, the slide piece 7 reaches the position shown in Fig.
1(c). _ |
| Furthermore, when the rotation shaft 12a rotates from the position
shown in Fig. 1(c) and the rotation angle reaches 330 degrees, the cam
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shaft 22 reaches the inﬂection point Q of the cam groove 31 and at that
time, the slide piece 7 slides forward to the farthest forward position as
shown in Fig. 1(d).

When the rotation angle of the rotation shaft 12a reaches 360
degrees, the slide piece 7 reaches the position shown in Fig. 1(e). ‘

The initial position of the slide piece 7 where the rotation angle of
the rotation shaft 12a is 0 degree as shown in Fig. 1(a) is the same as the
initial position of the slide piece 7 at a rotation angle of 0 degrees in the
conventional shuttling means 8 shown in Fig. 5(a). The retracted pdsition
of the slide piéée 7 at a rotation angle of 180 degrees of the rotaﬁon shaft
12a shown in Fig. 1(c) is also the same as the retracted position of the slide

- piece 7 at a rotation angle of 180 degrees of the rotation shaft 12a shown in

. Fig.5(b). Furthermore, the forward position of the slide piece 7 at a
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rotation angle of 360 degrees of the rotation shaft 12a shown in F ig. 1(e) is’
also 'exac-tly. the same as the forward position of the slide piece 7 at a
rotation éngle 6f 360 dégre_es of the rotation shaft 12a shown in Fig. 5(6).'

Now, the farthest forward position of the slide piece 7 by the
shuttling ineans 8 of the present invention shown in Fig. 1(d) is compared
with the farthest forward position of the slide piece 7 by the conventional
shuttling means 8 shown in Fig. 5(c).

Fig. 2(a) is an enlarged view of the slide piece 7 showing the
farthest forward position of the slide piece 7 by the conventional shuttling .
means 8 shown in Fig. 5(c), and Fig. 2(b) is an enlarged view of the slide
piece 7 shdwing the farthest forward position of the slide piece 7 by the
shuttling means 30 of the present invention shown in Fig. 1(d).

The position movements of the slide pieces 7 are compared

assuming that the distance from the rotation center Oa of the rotation shaft

8



10

| 12a to the rotation center Ob of the cam shaft 22 is X and the distance from

the rotation center Ob of the cam shaft 22 to the fore end 7b of the slide -
piece 7 at that timeis Y. Asshown in Fig, 2(a), when the conventional
shuttling means 8 is used, the fore end 7b of the slide piece 7 advances
from the reference lme F to the position of X+Y.

On the other hand as apparent from the positional relationship
between the cam groove 31 and the cam shaft 22 shown i in Fig. 2(b),
according to the shuttling means 30 of the present invention, by the cam
shaft 22 reaching the inflection point Q of the cam groove 31 substantially
in an S-shape, the fore end 7b of the shde piece 7 advances by the distance
M correspondmg to the curved deformation of the cam groove31. Asa

result the fore end 7b of the slide p1ece 7 advances from the reference line

" F to the posmon of X+Y+M in total.
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The advanced distance M of the shde p1ece 7 which is lengthened
according to the curved deformatlon of the cam groove 31 takes place in
the same manner when the shde prece 71is retracted that is, as shown in Fig
l(b) Hence, with the slide piece 7 to which the shuttlmg means 30 of the
present invention is applied, the shuttling distance can be lengthened by
2M compared with the slide piece 7 to which the conventronal shuttling
means § is applied. _

Therefore, the shuttling means 30 of the present invention can
dispense coins with a diarneter larger by an amount corresponding to the
advanced distance 2M by a simple design change of changing the shape of
the cam groove 31 to substantially an S-shape.

In the aforementioned embodiment, the shuttling means 30 is
applied to the slide piece 7 for dispensing coins of one denomination.

However, the present invention is not limited to the aforementioned
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embodiment, but it may also be applied to a cam groove of the shuttling
means of a slide piece for dispensing coins of plural denominations at the
same time. As explained above, according to the coin dispensing device of
the present invention, the cam groove of the shuttling means for shuttling
the slide piece is formed substantially in an S-shape. With such a
constfuction, the shuttlihg distance of the slide piece can be lengthened
according to the degree of curved deformation of the cam groove, and
hence by a simple design change of only changing the cam groove shape to
substantially an S-shape without greatly changing the design of each
component parts, a éoin dispensing device for the diameter of coins of

various denommatlons to be dispensed can be provided at an extremely low

© cost,

INDUSTRIAL APPLICABILITY
 The present mventlon is suitable for a coin dlspensmg device which
can d1spense coins having various diameters, particularly coins ofa large

dlameter without greatly changing the design of each component part.

10



CLAIMS:

() p— ey
1. A coin dispensing device having shuttlmg means{Comprising\a cam(’;’z‘/’
for converting rotating motlon of a rotation- shaﬁ to linear shuttlmg motron
2 7
and a cam groowzre and a slide plece)shuttlmg by means of the shuttling
means, whereby a coin located on the lowest pos1t10n among coins stacked
and stored in the coin tube is successrvely d1spensed by the shuttling slrde :
(%
piece, charactenzecbm that
 the cam groo\/e( of the shuttlmg means’is formed substantially in an

S-shape perpendlcularly to direction of the shuttling motion of the shde

plecéc*} ' F °T [ Y- fe., 26 ,)

/

.. 2. . Acoin dispensing device accor gto Claim 1, ‘wherein the
12 ) |
shuttlmg means comgnses a drive motor a rotatlon plate fixed to % tip-end
/! Z
of the rotatron shaft of the drive motor and a cylindrical cam shaigt whmh is
prOJe(cted on a top face of the rotation plate and inserted into the cam

(%
| groove substantlally in an S-shape which is formed in the slrde prece
Fe N4 s ;2 b ]
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