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COIN DISPENSING DEVICE ( 

TECHNOLOGICAL FIELD 

· 5 The present in~ention relates to improvements of a coin dispensing_ 

device for dispensing coins according to the amount of change from a 

detachably mounted cassette type coin tube . 

. BACKGROUND ART 

10 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. 

This coin proce~sing device generally comprises the followi~g two 

devices: . 

15 · . (1) §'m ~d;ia,'.)at ells~ the truth or false of input 

coins and returns false coins, and discrim:i.ti.ates the denominations 

of true coins and so~g them acco~ding to the de~5m~ 
(2) ~~~~.--d~~~~ th~t a~da~~s true coins. sorted by the 

com sortin~ device acco~ding to denomll?-ations and dispenses coins 
20 according to the am_c:>unt of change. 

Among the~: the com dispensing device comprises a d~~chably 

mounted cassette type coin tub~ f~bt~ ~d ~~~g"~ . + . • . 

ac~~fu";ri~d;ting coins of a sp~cific denomfuation, and a coin dispensing 

unit for dispensing coins from the bottom face of the coin tube. 

25 §}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 dispensing d9vice 1 shown in Fig. 3 
accommodates and dispenses o~fr~~tl; used coins. The coin . . 

5 dispensing device 1 of this type is generally arranged in the neighborhood 
of the plural denominatiQn coin dispensing device for dispensing coins of a . . 

plurality of denominations .. 

The coin dispensing device 1 comprises a cassette type coin tube 2 
. . 

which can be freely mounted and dismounted, for accommodating only 
10 ~equently 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 dispensing means 4 comprises a slide piece 7 shuttling in 
.. . 

the direction of the arrow A along a guide groove ~ of a coin base 5 

15 arranged at the lowest part of the coin tube 2 and a shuttling means 8 for 
shuttling the slide piece 7. 

By using this C<:Jllt dispensing means 4, when ·the slide piece 7 
mov~s 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 

20 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 Qf the arrow A, 

as shown~ig) the coin 3 located at the lowest position and being 
contact with the guiding projection 7a is ejected from the coin tube.2, drops 

25 downward along a main base plate 9 of the coin dispensing device 1, and is 
dispensed tO a coin dispensing opening not shown in the drawing. 

Numeral I 0 shown{§ Fig~ ~indicates a guide hole which is 
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formed in the back of the coin tube 2 and in which the guiding projection 

7 a is inserted, and 11 indicates a coin dispensing hole formed in the front of 

the coin tube 2. 

On the other hand, the shuttling me~s 8, comprises a drive motor 
. . Al~1-t~ .. ~.._,~ . . 

5. 12 as shown m 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. 

__ ""'==i=g.~5-J.s ~~~lllvi~~-o~~~~-~iece ~the ~J 
·. mechanism f J:he conventional shu~in~-~~~ mentioned above. 

10 e cam mechanism, as shown in Fig. 5(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 

bottom face 7 a of the slide piece 7 in which the cam shaft 22 is inserted. 

15 Conventionally, the cam groove 23 is· formed linearly at right angles 

to the shuttling direction (the 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 havin~ such a cam mechanism, 

when the drive motor 12 (Fig. 4) is driven and the rotation shaft·12a starts 

20 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 rotation angle of the 

25 rotation shaft 12a becomes 360 degrees, the slide piece 7 slides forward to 

the farthest forward ·position as shown in Fig. 5(c). 

As described 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 

5 from the _coin tube 2 as shown in Figs. 3 and 4. 

The alternate long and short dash line F shown in Fig. 5 is a 

reference 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 dispen~e the coin 3 accommodated in_the coin tube 

10 · 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. 

a(fcommodated 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 
slide piece 7 accordingly. · 

15 However, according to the aforementioned coin dispensing device 1 
having the conventional shuttling means 8, to increase the shuttling 
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 rotation shaft 12a to the 
center Ob of the c~ shaft 22 as shown in Fig. 5(a), and change the 

20 forming position of the cam groove 23 according to the increase 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 
25 · rotation 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 
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hence it is also necessary 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 
component parts and hence there are disadvantages that not only the 
manufacturing cost is unavoidably increased but also the coin dispensing 

. device becomes large. 

The present invention 4~-~ .. 9-~-~P developed with the foregoing in ---·-·---·-··--- -----·· -·--- ..•. ------·- .... ·······-- ..... -....... ____ .. ______ ·•··· ··-·. 

10 view and_is directed to provide a ~jn__dj_~p~~~iµg 4.~-vice .. f.or ~er.ease the . 
shuttling distance of the slide piece at the time of dispensing of coins ------~- ... · ...... ~ .... ·· · .. · .... ... . ... 

without greatly changing the design of each component part . 

. DISCLOSURE OF THE INVENTION 
15 . To solve the above problems, according to the present invention, in 

a coin dispensing devi~e ha~~[~~~tt[~i~~·~j.comprisinf~f~j 
t~v~~~~!<:>~~g m~tion of a.rotations~ to lin~~ s~uttling motio' and ··--. ... .. .. .. 

a cam. groove and a slide piece shuttling by means of the ·shuttling means, 
' ' whereby a coin located on the lowest position among coins stacked and 

' 

20 stored in the coin tube is successively dispensed by the shuttling slide piece, 
J ( ~~~r.~~-~~--c~ groove of the shu~g means' is formed substantially in an 
I- J . S-shap~erpendicularly to direction of the shuttlin.~ -~~ti?~ of the slide 
I 

, piece. · 

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 inven~on; 
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Fig. 2 is enlarged bottom views of a_slide P..i~_ce in which a shuttling 
means of a coin dispensing device of thipresent inven~~~ .. -~----

) conveiitioliai-;h~ttlfu.), means are co;~~;a.;··--··-----
\ . -~------··- · .. 

Fig. 3 is a schematic perspective view of a coin dispe:µsing device; 
5 Fig. 4 is a schematic perspective view showing the operation of a 

coin dispensing device; and 

Fig. 5 is bottom views of a slide piece showing a shuttling means of 
.--······ ... ·---· .. -··-·---, 
~-~~nventional fOin <:tispensin~--~e"Vi~e . 

. ·- . . ·············· ··-···· 

10 BEST MODE FOR CARRYING OUT OF THE INVENTION 
An embodiment of a coin dispensing device· of the-present invention 

.. will be described hereunder m detail. 

Fig. 1 is a bottom view of the slide piece 7 showing a shuttling 
means 30 of a coin dispensing device of the present invention and the same . -

15 numeral- is assigned. to each of the same parts as those shown in Fig. 5. . . ' 

1'.he shuttling means 30 shown in Fig. 1 and the shuttling means 8 
~··I • 

shown in Fig. 5 have exactly the same shape ~d siie except that the shape 
I of a cam groove 31 of the cam mechanism for convertiitg the rotation of the 

rotation shaft 12a to shuttling linear motion is different. 
20 The cam mechanism of the shuttling means 30, as shown in Fig. 

I(~), comprises, inthe same way as with the conventional one, a rotation 
plate 21 fixed to the tip end of a rotation shaft 12a of a drive motor 12, a 
cyliridrical cam shaft 22 projected on the top face of the.tip end of the 
rotation plate 21, and a cam gro~:v~ 31 formed in a bottom face 7 a of a slide 

25 piece 7 in which the cam shaft 22 is fit and inserted and only the shape of 
the cam groove 31 is greatly different from the conventional one and 
formed substantially in an S-shape perpendicularly to the shuttl~g 

'-.... ·.~· .. · ..... ····· ······· ..... ·'· 
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direction (the arrow A) of the slide piece 7. 

The cam groove 31 substantially in an S-shape has two inflection __ . 

points P and Q in the vertical directi9n. The outer part (the upper side in 
(..· ... -~:·,·~--.. --........ ----········ ..... ····-··-.···• .. -..... ~-- ~ 

the drawing) of the cam groove 31 from one inflection point P positioned . . 
5 on the side of the fore end 7b of the slide piece 7 is linearly formed 

perpendicularly to the shuttling direction (the arrow A) of the slide piece. 7, . ~; 

and the outer part (the lower side in th_e drawing) of the cam groove 31 . -.' ' 

from the other inflection point Q forme.d on the side of the back end 7 c of 
. ' 

the slide piece 7 is also linearly formed perpendicularly to the shuttling 

10 direction (the arrow A) of the slide piece 7. 

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. 

- Next, the operation of th~ shuttling me~s 30 will be explained. 
15 Wi~ the shuttling means 30 having the cam groove 31 substantially 

in _an S-shape, 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 of0°shown in Fig. l(a), the cam m~chanism 3~ moves 

following the rota~on of the cam shaft 22 so that the rotation angle of the - . 

20 rotation shaft 12a reaches 15~ degre~~ and the cam shaft 22 reaches the .. 
inflection point P of the cam grooye ~ 1. At that ti~e, the slide piece 7 

slides backward to the farthest backward position as shown in Fig. l(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. 
25 l(c). 

Furthermore, when the rotation shaft_ l 2a rotates from the p~sition 

shown in Fig. l(c) and the rotation angle reaches 330 degrees, the cam 

. 7 
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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 fo~ard position as 

shown in Fig. l(d). 

When the rotation angle of the rotation shaft 12a reaches 360 
5 degrees, the slide piece 7 reaches the position shown in Fig. l(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. l(a) is the same as the 
initial position of the slide piece 7 at a rotation angle of 0 d~grees in the 
conventional shuttling means 8 shown in Fig. 5{a). The retracted position 

10 of the slide piece 7 at a rotation angle of 189 degrees of the rotation ~haft 
12a shown in Fig. l(c) is also the same as the r~1µ.cted 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 
rotation angle of360 degrees of the rotation shaft 12a shown in Fig. l(e) is· 

15 also exactly th~ same as the forward position of the slide piece 7 at a 

rotation angle of360 degrees of the rotation shaft 12a shown in Fig. 5(c). 

Now, the farthest forward position of the slide piece 7 by the 

shuttling means 8 of the present invention shown in Fig. l(d) is compared 
with the farthest forward position of the slide piece 7 by the conventional 

20 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 showing the farthest forward position of the slide piece 7 by the 

25 shuttling means 30 of the present invention shown in Fig. l(d). 

The position movements of the slide pieces 7 are compared 

assuming that the distance from the rotation center Oa of the rotation shaft 
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12a to the rotation center Ob of the cam shaft 22 is X and the distance from 
/ the rotation center O~ of the cam shaft 22 to the fore end ~b of the slide · 

piece 7 at that time is Y. As shown in Fig. 2(a}, when the conventional 
shuttling means 8 is used, the fore end 7b of the slide piece 7 advances : '• 

5 from the reference line F to the position of)\+ Y. 
• i . 

-

On the other hand, as apparent from the positional relationship 
between the cam groove 31 and the cam shaft 22 shown in Fig. 2(b ), • 

,1 
• 

according to the shu~ing means 30 of the present invention, by ~e cam 
shaft 22 reaching the inflection point Q of the cam groove 31 substantially . . \ . 

10 in an S-shape, the fore end 7b of the slide piece 7 advances by the distance 
M corresi)onding to tJ?.e curved deformation of the cam groove _31. As a 
r".'sult, the fore end 7b of the slide piece_ 7 advances from the reference line 
F !~ the_~~siti_on QfX±Y±M.iP.J9.t,tl .. 

The advanced distance M of the slide piece 7 which is lengthened 
15 according to the curved· deformation of the cam groove 31 talces place in 

.. 
the same manner when the slide piec~ 7 is retracted, that is, as shown in Fig . ' 

l(b). Hence, with the slide piece 7 to which the shuttling mea.Qs 30 of the 
present invention is applied, the shuttling distance can be lengthened by 
2M compared with the slide piece 7 to which the conventional shuttling 

20 means 8 is applied. 

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

25 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 

5 the slide piece 'is formed substantially in an S-shape. With such a 
construction, the shuttling 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 

10 component parts, a coin dispensing device for the diameter of coins of 
various denominations to be dispensed.can.be provided at an extremely low 
cost. 

INDUSTRIAL APPLICABILITY 
15 · The present invention is suitable for a coin dispensing device which 

can dispense coins having various dllimeters, particularly coins of a large 
diameter without greatly changing the design of each component part. 
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CLAIMS: 

1 A . di . d . ha . h l'. {"5()),.---:~ ~; . com spensmg evice vmg s utt m~ means~mp~~~a ~am · / 

for converting rotating motion of a rotation ·shaft to linear shuttling motion l?>1 I · · r-+1 · · · . · · -and a cam. groove and a slide piece I shuttling by means. of the shuttling 
{~) h. b . I d th I . . . . k d means, w ere y a com ?~)~· on e owest pos1~qn amo~g coms sta~ e 

and stored in the coin tube 'is successively dispensed by the shuttJing slide r~.J . ----··';\ . - . . 
piece!~~araet~~d.Jr ~at: . ~ 

. the cam gr_oo.JJ of the shuttling meatis is formed substantially in an 
'· , 

S-shape perpendicularly to direction of the shuttling motion of the slide 
pieJ.<-i F"f. f 1"' --'.i e. i U 1 ) 

/ 

2. . A coin dispensing device accor~g to Claim 1, wherein the · 
/34 (1_'2-) . c 211 shuttling means comprises a drive mot~~' a rotati9n pl~te fixed to~ tip-_e:qd · fri._ct · ftzJ · · · · · 'i.2.-) of the rotation shaft of the drive motor, and a, cylindrical cam ~hJt which is I . \ , , (2.1) ' ' ~ • 

projeE~e? on ~ top fac~ of the rotation plate and ins_erted into ~e c~r.: ) 
- 11 b iall . S ha hi h . .c. d . th I'd . (°1-. groove su stant y m an -s pe w c 1s J.Orm.e m e s 1 e piece. 

' '• . ~ /' . . . . ··, . ~ 

f-f-{'lQ ·- /( +?_,/ 2.b) 
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