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(57) ABSTRACT 

The present invention provides a commodity carrying-out 
apparatus of an automatic vending machine capable of 
reliably carrying out a commodity one by one without 
causing falling down or clinging of the commodities, and 
efficiently housing even commodities having no definite 
shape. 

According to the present invention, the commodities in the 
commodity column can be Supported by the commodity 
Supporting members, and therefore even when the commod 
ity carried out of the commodity column falls down or is 
changed in its posture, the following commodity does not 
fall down due to the carried-out commodity. Since the 
commodity Supporting members each exist between the 
commodities, clinging of the commodities to each other 
does not occur. As a result, the commodities can be reliably 
carried out one by one. Even the commodities having no 
definite shape, which cannot be Self-Sustained in a vertical 
orientation, can be housed in the Vertical orientation by 
being Supported respectively by the commodity Supporting 
members. 
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COMMODITY CARRYING-OUT APPARATUS OF 
AUTOMATIC VENDING MACHINE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a commodity car 
rying-out apparatus of an automatic vending machine 
capable of Selling commodities having various shapes and 
sizes Such as beverages enclosed in a can, a bottle, a plastic 
bottle, a paper cartons or the like, dairy commodities con 
tained in a predetermined container Such as a cup, and a 
confectionery contained in a box or a bag. 
0003 2. Description of the Related Art 
0004. A known conventional automatic vending machine 
of this kind is disclosed in Japanese Patent Laid-Open No. 
2001-357450, which comprises: a vending machine body 
having a commodity output port in a lower part of a front 
Surface; a plurality of commodity columns arranged in the 
width direction and in the up-and-down direction of the 
vending machine body; a commodity bucket arranged in 
front of each commodity column So as to be able to move in 
the width direction and in the up-and-down direction of the 
vending machine body; and a moving mechanism for mov 
ing the commodity bucket in the width direction and in the 
up-and-down direction of the vending machine body. 
0005. In this automatic vending machine, when a com 
modity is Selected, the commodity bucket is moved to a 
commodity column corresponding to the Selected commod 
ity by means of the moving mechanism, the commodity is 
carried out into the commodity bucket by means of the 
commodity carrying-out apparatus of the commodity col 
umn, and the bucket, which has received the commodity, is 
moved to the commodity output port by means of the 
moving mechanism So that the commodity of the commodity 
bucket is carried out into the commodity output port. 
0006 The commodity carrying-out apparatus of said 
automatic vending machine includes a pair of pulleys each 
placed at both end Sides of the commodity column, and an 
endless belt wound around each of the pulleys, So as to move 
the commodity in the commodity column in the predeter 
mined direction by the belt by rotating the pulleys in the 
predetermined direction with the motor to Sequentially carry 
the commodity out from one end Side of the commodity 
column. 

0007. In said commodity carrying-out apparatus, the 
commodities are placed on the belt with aligned thereon. In 
order to efficiently house a number of commodities, the 
commodities contained in boxes are housed with each 
commodity orienting vertically So as to require leSS Space in 
the arranging direction of the commodities. When flat box 
shaped commodities are Standing, however, they become 
unstable, and they easily fall down when they are carried 
out. The box-shaped commodities may cling to each other 
when they contact their Surfaces each other. Thus, falling 
down or a change in the posture of the commodity being 
carried may cause the following commodities to fall down. 
Also, when a commodity being carried cling to the following 
commodity, more than one commodities may be carried out 
at the same time. In the case of commodities having no 
definite shape Such as confectioneries contained in a bag 
which cannot be Self-Sustained in the Vertical orientation by 

Oct. 30, 2003 

themselves, they cannot be housed efficiently, and Selling of 
the commodities by the machine may be impossible. 

SUMMARY OF THE INVENTION 

0008. The present invention was achieved in the light of 
the above-described problems, and is aimed to provide a 
commodity carrying-out apparatus of an automatic vending 
machine, capable of reliably carrying out commodities one 
by one without falling down or clinging, and efficiently 
housing even the commodities having no definite shape. 
0009. In order to attain said object, the present invention 
is a commodity carrying-out apparatus of an automatic 
vending machine comprising a pair of pulleys placed at both 
end Sides of a commodity column, and an endleSS member 
wound around each of the pulleys So as to move a com 
modity arranged in a commodity column in the predeter 
mined direction with an endleSS member by rotating the 
pulleys in the predetermined direction to carry the commod 
ity out from one end Side of the commodity column, and a 
plurality of commodity Supporting members placed between 
the commodities inside the commodity column are mounted 
at arbitrary positions of Said endleSS member to be attach 
able and detachable. 

0010. According to the above, the commodities in the 
commodity column are Supported by the commodity Sup 
porting members, and therefore even when the commodity 
carried out of the commodity column falls down or changes 
in the posture, the following commodity does not fall down 
due to the commodity which is carried out. In addition, the 
commodity Supporting members are interposed between the 
commodities, the commodities do not cling to each other. 
Accordingly the commodities can be reliably carried out one 
by one. Since each of the commodity Supporting members 
are mounted at arbitrary positions of the endleSS member to 
be attachable and detachable, the Space between the com 
modity Supporting members can be changed correspond 
ingly to the size and the shape of the commodity, resulting 
in capability of properly handling various commodities. 
Further, even the commodity having no definite shape which 
cannot be Self-Sustained in the Vertical orientation by itself 
can be housed in the Vertical orientation by being Supported 
by each of the commodity Supporting members, and there 
fore Such a kind of commodities can be efficiently housed. 
0011. In said construction, a mounting portion extending 
in the commodities arranging direction is provided at one 
end of Said commodity Supporting member, and the com 
modity Supporting member is mounted Such that the mount 
ing portion is in contact with a Surface of the endleSS 
member. According to this, the commodity Supporting mem 
bers can be reliably held by means of the mounting portions 
without tilting or falling down in the arranging direction of 
the commodities, and the commodities can be always Sup 
ported by the commodity Supporting members with Stability. 
0012. In said construction, a plurality of recessed por 
tions extending in, for example, the up-and-down direction 
are formed in the width direction on the commodity Sup 
porting Surface of the commodity Supporting member, 
whereby the commodity Supporting Surface of the commod 
ity Supporting member is formed to be partially in contact 
with the commodity. As a result, the commodity Supporting 
Surface of the commodity Supporting member is partially in 
contact with the commodity, and therefore the contact area 
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of the commodity Supporting member and the commodity 
becomes Smaller, thus making it possible to prevent the 
commodity from clinging to the commodity Supporting 
member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a front view of an automatic vending 
machine including a commodity carrying-out apparatus 
according to one embodiment of the present invention; 
0.014 FIG. 2 is a sectional front view of the automatic 
vending machine; 

0015 FIG. 3 is a sectional side view of the automatic 
vending machine; 
0016 FIG. 4 is a sectional side view of a commodity 
column and a commodity bucket; 
0017 FIG. 5 is a front view of the commodity column; 
0.018 FIG. 6 is a perspective view of an essential part of 
the commodity carrying-out apparatus, 

0019 FIG. 7 is a sectional side view of a commodity 
column housing commodities each contained in a bag, and 
a commodity bucket; and 
0020 FIG. 8 is a sectional side view of a commodity 
column housing commodities each contained in a cup, and 
a commodity bucket. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0021 FIG. 1 to FIG. 8 show one embodiment of the 
present invention. 
0022. An automatic vending machine shown in the draw 
ings is constructed by an automatic vending machine body 
10 with part of its front surface being formed to be trans 
parent, a plurality of commodity columns 20 arranged in the 
width direction and in the up-and-down direction of the 
automatic vending machine body 10, a commodity carrying 
out apparatus 30 provided at each of the commodity col 
umns 20, a commodity bucket 40 capable of receiving the 
commodity carried out of each commodity column 20, and 
a bucket moving mechanism 50 for moving the commodity 
bucket 40 in the arranging direction of each commodity 
column 20. 

0023. In the automatic vending machine body 10, the 
front Surface is opened, and the front Surface opened part is 
opened and closed by an outer door 11. The outer door 11 
except for a lower part is formed by a transparent glass plate 
11a, and on a front Surface thereof, there is provided a paper 
money insertion slot 11b, a coin insertion slot 11c, an 
amount display 11d, a coin return port 11e, a commodity 
Selecting operation unit 11f and a commodity output port 
11g. A commodity Storage 12 enclosed by an insulation wall 
is provided in the automatic vending machine body 10, and 
its front Surface is covered with an inner door 13. Most of 
the inner door 13 is formed by a transparent glass plate 13a, 
and a commodity carrying-out port 13b is provided in a 
lower part thereof. A cooling unit 14 is provided at the 
bottom Surface Side in the commodity Storage 12, and the 
cooling unit 14 is constructed by a cooler and a fan not 
shown. 
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0024. Each commodity column 20 has a column body 21 
extending in the back-and-forth direction, which is provided 
at the automatic vending machine body 10 to be able to be 
drawn forward. Furthermore, the detailed explanation of the 
drawing structure of the commodity column 20 is omitted, 
but it can be constructed by using, for example, a known 
slide rail or the like. The commodity column 20 has a 
partition plate 22 for partitioning an interior of the column 
body 21 in the width direction, and the partition plate 22 is 
mounted on a base 23 provided at the center in the width 
direction in the column body 21. Each commodity column 
20 is supported by a shelf 24 extending in the width direction 
for each Stage in the up-and-down direction, and each shelf 
24 is fixed at predetermined positions in the up-and-down 
direction by a plurality of struts 25 vertically provided on 
both sides in the width direction within the vending machine 
body 10. 

0025. Each commodity column 20 is provided with two 
commodity carrying-out apparatuses 30, and each commod 
ity carrying-out apparatuses 30 is arranged in the width 
direction to each other within the column body 21. Each 
commodity carrying-out apparatuses 30 is constituted of a 
pair of pulleys 31 rotatably mounted at a front end side and 
a rear end side of the column body 21 respectively, a belt 32 
as an endleSS member wound around each pulley 31, and a 
gear unit 33 moving in synchronism with the pulley 31 at the 
front end Side, and a commodity is placed on an upper 
surface of the belt 32. In other words, in each commodity 
column 20 two lines of the commodities are disposed at both 
sides of partition plate 22. The gear unit 33 is constituted of 
a first gear 33a connected to a rotating Shaft of the pulley 31, 
a second gear 33b meshed with the first gear 33a, and a third 
gear 33c meshed with the second gear 33b, and the third gear 
33c is meshed with a gear at the side of the commodity 
bucket 40 that will be described later. 

0026. A plurality of commodity supporting plates 34 
disposed between commodities are provided on the belt 32 
to be attachable and detachable. Each commodity Supporting 
plate 34 is mounted perpendicularly to the surface of the belt 
32, and a mounting piece 34a extending in the commodities 
arranging direction, namely, extending rearward along the 
surface of the belt 32 is provided at one end thereof. In this 
case, the commodity Supporting plate 34 is mounted So that 
the mounting piece 34a is in contact with the Surface of the 
belt 32, and a plurality of holding plates 35 for holding the 
mounting pieces 34a are mounted to the belt 32. The holding 
plate 35 is formed to be slightly longer than a width 
dimension of the commodity Supporting plate 34, and pins 
35a extending downward are provided at both ends of the 
holding plate 35. Specifically, a plurality of holes 32a are 
equidistantly provided in a circumferential direction of the 
belt 32 at both sides in the width direction of the belt 32, 
each of the pins 35a of the holding plate 35 is inserted into 
an arbitrary hole 32a of the belt 32, and the mounting piece 
34a of the commodity supporting plate 34 is held between 
the holding plate 35 and the belt 32, whereby the commodity 
supporting plate 34 is fixed to the belt 32. A plurality of 
recessed portions 34b extending in the up-and-down direc 
tion are formed in the width direction on both Surfaces in the 
back-and-forth direction (commodity Supporting Surface) of 
the commodity Supporting plate 34, So that the portion 
except for each recessed portion 34b is in contact with the 
commodity. 
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0027. The commodity bucket 40 includes a pair of pull 
leys 42 rotatably mounted respectively at a front end Side 
and a rear end side of a bucket body 41, and an endless belt 
43 wound around each of the pulleys 42, and one of the 
pulleys 42 is rotated by a motor not shown, whereby the belt 
43 is rotated in a predetermined direction. The commodity 
bucket 40 includes a gear 44 for driving the commodity 
carrying-out apparatuS 30 of each commodity column 20, 
and the gear 44 is rotated by a motor not shown. 

0028. The bucket moving mechanism 50 is constituted of 
a first driving unit 51 for moving the commodity bucket 40 
in the width direction, and a pair of Second driving units 52 
for moving the first driving unit 51 in the up-and-down 
direction, and each of the Second driving units 52 is arranged 
on both sides in both width directions within the vending 
machine body 10. The first driving unit 51 includes a pair of 
upper and lower guide rails 51a and 51b for supporting the 
commodity bucket 40 to be movable, so that the commodity 
bucket 40 is moved along each of the guide rails 51a and 51b 
by a motor not shown. The second driving unit 52 is 
constituted of a guide rail 52a for movably Supporting the 
first driving unit 51, and a motor (not shown) for moving the 
first driving unit 51. In this bucket moving mechanism 50, 
positions of each commodity column 20 in this width 
direction and in the up-and-down direction are detected by 
position detecting means constituted of an optical Sensor, 
pulse detection means of the motor or the like, whereby the 
commodity bucket 40 is adapted to be moved to any 
commodity column 20 or the commodity output port 11g by 
each of the driving units 51 and 52. 

0029. In the automatic vending machine constructed as 
described above, a plurality of kinds of commodities A, B 
and C are housed in the respective commodity columns 20. 
In this case, the commodity A is a commodity Such as a dairy 
commodity contained in a cup, the commodities B and C are 
commodity and the like contained in a box and a bag. In this 
case, in the commodity columns 20 housing the commodi 
ties B and C, the commodity Supporting plates 34 are 
mounted on the belt 32 of the commodity carrying-out 
apparatus 30, and each of the commodities B and C is 
housed between the commodity Supporting plates 34 one by 
Oc. 

0.030. In said automatic vending machine, when money is 
inserted and a commodity is Selected, the commodity bucket 
40 is moved to the commodity column 20 corresponding to 
the Selected commodity by the bucket moving mechanism 
50. In this case, the belt 43 of the commodity bucket 40 is 
located at the same height as the belt 32 of the commodity 
column 20, and the gear 44 of the commodity bucket 40 is 
meshed with the third gear 33c of the commodity carrying 
out apparatus 30. Next, the belt 43 of the commodity bucket 
40 is rotated, and the gear 44 of the commodity bucket 40 
is rotated. As a result, the belt 32 of the commodity carrying 
out apparatus 30 is rotated by the gear unit 33, and the 
commodity B, for example, on the belt 32 is carried out to 
the commodity bucket 40, transferred onto the belt 43 of the 
bucket 40, as shown in FIG. 4, and housed in the commodity 
bucket 40. The commodity bucket 40 receiving the com 
modity B is moved to the commodity output port 13b by the 
bucket moving mechanism 50, and the commodity B inside 
the commodity bucket 40 is carried out to the commodity 
output port 11g. 
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0031 When the commodity B of the commodity column 
20 is carried out onto the commodity bucket 40, the follow 
ing commodity B does not fall due to the carried-out 
commodity B even if the commodity B at the forward end 
falls down or causes a change in the posture, because each 
of the commodities B of the commodity column 20 is 
Supported by each of the commodity Supporting plates 34 in 
the back-and-forth direction. Since the commodity Support 
ing plates 34 exist between the commodities B, clinging 
does not occur between the commodities. In this case, only 
the portion other than each of the recessed portions 34b is in 
contact with the commodity on both sides in the back-and 
forth direction of the commodity Supporting plate 34, which 
reduces the contact area between the commodity Supporting 
plate 34 and the commodity B, and therefore the commodity 
B does not cling to the commodity Supporting plate 34. 
0032. As described above, according to the embodiment, 
a plurality of commodity Supporting plates 34 placed 
between the commodities are provided on the belt 32 of the 
commodity carrying-out apparatuS 30 Such that each com 
modity B is Supported by each of the commodity Supporting 
plates 34, whereby the following commodities do not fall 
down while the commodity is carried out, clinging of the 
commodities can be prevented due to the presence of each 
of the commodity Supporting plates 34, and each of the 
commodities B can be reliably carried out one by one. Since 
each of the commodity Supporting plates 34 is mounted at 
any position of the belt 32 to be attachable and detachable 
in this case, the Space between the commodity Supporting 
plates 34 can be changed according to the size and shape of 
the commodities, thus making it possible to be Suitably 
adapted to various kinds of commodities. 
0033 Since the mounting piece 34a extending in the 
commodity arranging direction of the commodity Support 
ing plate 34 is provided, and the mounting piece 34a is 
mounted in contact with the Surface of the belt 32, the 
commodity Supporting plate 34 is reliably held by the 
mounting piece 34a without inclining or falling down in the 
back-and-forth direction, and the commodity B can be 
always Supported by each of the commodity Supporting 
plates 34 with stability. 
0034. The commodity B contained in the box is explained 
in said embodiment, but in the case of the commodity C 
contained in the bag as shown in FIG. 7, even the com 
modity C which is the commodity having no definite shape 
can be housed in the vertical orientation, and the commodity 
C can be efficiently housed when it is supported by the 
commodity Supporting plate 34. In this case, the commodity 
C can be also prevented from falling down and clinging to 
the other commodity C, as in the case of Said commodity B. 
0035) Further, in the case of commodity. A being able to 
be self-Sustained in the vertical orientation, commodity A 
may be contained in a cup without commodity Supporting 
plate 34, as shown in FIG. 8. 
0036). In said embodiment, the apparatus using the belt 32 
as the endleSS member is shown, but the apparatus using a 
chain or the like may be adopted. 

What is claimed is: 
1. A commodity carrying-out apparatus of an automatic 

vending machine comprising a pair of pulleys placed at both 
end Sides of a commodity column, and an endleSS member 
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wound around each of the pulleys So as to move a com 
modity arranged in a commodity column in the predeter 
mined direction with the endless member by rotating the 
pulleys in the predetermined direction to carry the commod 
ity out from one end Side of the commodity column, 

wherein a plurality of commodity Supporting members 
placed between the commodities inside the commodity 
column are mounted at arbitrary positions of Said 
endless member to be attachable and detachable. 

2. The commodity carrying-out apparatus of the auto 
matic vending machine according to claim 1, wherein 

a mounting portion extending in the commodities arrang 
ing direction is provided at one end of Said commodity 
Supporting member, and the commodity Supporting 
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member is mounted Such that the mounting portion is 
in contact with a Surface of the endleSS member. 

3. The commodity carrying-out apparatus of the auto 
matic vending machine according to claim 1, wherein 

a commodity Supporting Surface of Said commodity Sup 
porting member is formed to be partially in contact 
with the commodity. 

4. The commodity carrying-out apparatus of the auto 
matic vending machine according to claim 1, wherein 

a plurality of recessed portions extending in the up-and 
down direction are formed on the commodity Support 
ing Surface of Said commodity Supporting member in 
the width direction. 

k k k k k 


