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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to an article storage de-
vice for a vending machine, and more particularly to an
article storage device of this kind which stores a large
number of articles one behind another in a front-rear di-
rection, and dispenses the articles from a front side for
vending.

Prior Art

[0002] The present applicant proposed this kind of ar-
ticle storage device for a vending machine e.g. in Jap-
anese Patent Application No. 8-355374 and EP-A-806
749 (basis for the preamble). As shown in FIGS. 15 and
16, the article storage device 50 includes a plurality of
article racks 51 arranged one above another. Each ar-
ticle rack 51 is mounted in a body of the vending ma-
chine, not shown, such that it can be moved in a front-
rear direction by means of rollers 53, etc. and that it can
be drawn out of the machine body.
[0003] Each article rack 51 is made of bent steel sheet
and separated into a pair of left and right article passag-
es 52 by a partition wall 54 arranged in the center there-
of. The partition wall 54 has an opening/closing plate 55
arranged at a front end thereof, which is commonly used
for opening and closing the two article passages 52. A
pair of pushers 56 are arranged in the respective article
passages 52 behind the opening/closing plate 55 such
that the pushers 56 are capable of moving in a front-rear
direction and urged toward the front of the vending ma-
chine. Further, block plates 57 are arranged behind the
opening/closing plate 55 and a flapper 58 is provided at
a front end of each article passage 52.
[0004] The opening/closing plate 55 is fixed to the
front end of a drive shaft 59 which extends in a front-
rear direction through the partition wall 54, and the drive
shaft 59 is connected to a drive mechanism, not shown,
having a motor, not shown, arranged at a read end of
the article rack 51. The blocking plates 57 can be moved
in the front-rear direction for adjustment, and is capable
of projecting into the article passages 52 with rotation
of the drive shaft 59. Further, the flapper 58 is connected
via a link mechanism, not shown, to the drive shaft 59,
and held in a horizontal position except during a vending
operation of the machine. When an article S is dis-
pensed for vending, the drive shaft 59 rotates to change
the flapper 58 from the held state to a released state for
free downward rotation in the forward direction.
[0005] The articles S are stored in each article pas-
sage 52 such that they are arranged one behind another
in the front-rear direction in a state sandwiched between
the opening/closing plate 55 and the pusher 56. During
a vending operation, the drive mechanism operates to

cause the drive shaft 59 to rotate the plate 55 through
a predetermined angle to open one of the two article
passages 52, whereby the foremost article (vend prod-
uct) S is delivered from the article passage 52. Further,
upon rotation of the drive shaft 59, the flapper 58 freely
rotates downward in the forward direction to effect
smooth delivery of the article S, and at the same time,
the blocking plates 57 project into the article passages
52 to hold second articles S positioned next to the fore-
most ones between themselves and the respective op-
posed side walls 52a of the article passages 52.
[0006] However, this article storage device 50 has
room for improvement in the following points: During a
vending operation, the opening/closing plate 55 rotates
by sliding on articles S. This brings about the following
problems: (1) Articles S in an article passage 52 can be
lifted when the plate 55 returns to its original position.
In this case, a horizontal misalignment of articles S in
the two passages 52, 52 can occur, resulting in a de-
graded display effect of the stored articles S. (2) The
opening/closing plate 55 is easy to be marred or stained,
and hence the transparency of the plate 55 is lowered,
resulting in the degraded display effect. (3) If the article
S is box-shaped, and deformed, or if it is soft, the plate
55 may bite into the article S to spoil the commodity val-
ue of the article S.
[0007] Further, since the plate 55 rotates about the
drive shaft 59 which extends horizontally, it is required
to rotate the plate 55 through a relatively large angle so
as to completely open the article passage 52. To permit
this rotation of the plate 55, it is necessary to secure a
sufficient space between the racks 51, 51 positioned
vertically adjacent to each other so as to prevent the
plate 55 from rotating beyond the rack 51 associated
therewith into an area before the rack 51 positioned be-
low. This degrades the commodity storage efficiency of
the vending machine. For the same reason, if the arti-
cles S are cylinder-shaped ones, such as canned bev-
erages, the plate 55 cannot hold the articles S unless it
rotates backward through a fairly large angle. This
makes it very difficult to adjust the timing of retracting
the blocking plates 57 to release the blocked second ar-
ticles S so as to permit the same to advance. Further,
the plate 55 has a fairly large size since it is commonly
used for opening and closing the two article passages,
and at the same time it is directly connected to the drive
shaft 59. Therefore, if the rotational stop position of the
drive shaft 59 is varied, this variation directly causes an
inclination of the opening/closing plate 55, which also
causes the degraded display effect.

SUMMARY OF THE INVENTION

[0008] It is an object of the invention to provide an ar-
ticle storage device for a vending machine, which is ca-
pable of storing vendible articles therein without an
opening/closing plate biting into any of the articles even
when they are soft, easily dispensing even cylinder-
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shaped articles in a properly timed manner, and enhanc-
ing the display effect and the article storage efficiency
of the machine.
[0009] To attain the above object, the present inven-
tion provides an article storage device for a vending ma-
chine as defined in claim 1, including an article rack
formed with a pair of left and right article passages for
receiving a large number of articles one behind another
in a front-rear direction, each of the article passages
having a dispensing opening formed at a front end there-
of, an opening/closing device for opening and closing
the dispensing opening of the each of the article pas-
sages, and pushers arranged in the respective article
passages in a manner such that each of the pushers is
capable of moving in a front-rear direction within a cor-
responding one of the article passages to urge forward
the articles received in the corresponding one of the ar-
ticle passages.
[0010] The article storage device according to the in-
vention is characterized in that the opening/closing de-
vice comprises left and right transparent opening/clos-
ing plates having respective inner end portions mounted
in a central portion of the article rack in parallel with each
other in a manner such that each of the opening/closing
plates can rotate about a vertical axis between a closed
position for closing the dispensing opening of the corre-
sponding one of the article passages and an open po-
sition for opening the dispensing opening of the corre-
sponding one of the article passages, the opening/clos-
ing plates having cut-away portions formed at respec-
tive inner end sides thereof, a spring for urging the each
of the opening/closing plates toward the open position,
a stopper plate arranged at a central location of the ar-
ticle rack which is close to a front side of the opening/
closing plates in a manner such that the stopper plate
extends vertically and is capable of rotating about a hor-
izontal axis extending in a front-rear direction between
a holding position for abutting on the each of the open-
ing/closing plates to thereby hold the each of the open-
ing/closing plates in the closed position and a release
position for selectively releasing one of the opening/
closing plates, and a stopper plate-driving mechanism
for causing the stopper plate to rotate between the hold-
ing position and the release position.
[0011] According to this article storage device, when
the vending machine is not performing a vending oper-
ation, the stopper plate is held in the holding position by
the stopper plate-driving mechanism to abut on the left
and right opening/closing plates to thereby hold these
plates in the respective closed positions. In this state of
the article storage device, a large number of articles are
received or stored in the corresponding one of the article
passages formed in the article rack in a manner such
that they are arranged one behind another in a front-rear
direction, and sandwiched between the opening/closing
plates in the closed positions and pushers associated
therewith. During the vending operation of the vending
machine, the stopper plate rotates about the horizontal

axis toward one of the opening/closing plates to its re-
lease position whereby the other of the opening/closing
plates is disengaged from the stopper plate to be re-
leased therefrom. During this process, the cut-away por-
tion formed in the released opening/closing plate func-
tions as a clearance recess for avoiding the interference
with the stopper plate. The released opening/closing
plate is rotated to its open position by the urging force
of the spring associated therewith to open the dispens-
ing opening of the corresponding article passage,
whereby the foremost article in the passage is dis-
pensed or delivered therefrom. Subsequently, the stop-
per plate rotates in a reverse direction to return to its
original position in a predetermined timing. The stopper
plate returning to its original position presses the re-
leased opening/closing plate to move the same back-
ward into the closed position against the urging force of
the spring whereby the vending machine is placed into
the state ready for vending, again.
[0012] Thus, the article storage device of the present
invention includes the left and right opening/closing
plates separately provided for opening and closing the
respective article passages, with these plates being
constantly urged by the springs associated therewith to-
ward their open positions. The opening/closing plates
are held or selectively released by the stopper plate for
closing and opening operations thereof. Therefore, dif-
ferently from the case of an opening/closing plate rotat-
ing by sliding on vendible articles, no articles are lifted
by the opening/closing plate returning to the original
closed position, and the opening/closing plates become
hard to be stained or marred, which contributes to main-
taining an excellent display effect of the machine. For
the same reason, even when an article is deformed or
a soft one, the opening/closing plate does not bite there-
in.
[0013] Further, since each opening/closing plate ro-
tates about the vertical axis, it is no longer required to
secure extra space between article racks located verti-
cally adjacent to each other, whereby the article storage
efficiency of the article storage device can be enhanced.
Moreover, each opening/closing plate is rotatably sup-
ported at supporting points of the inner end portion
thereof, and the stopper plate abuts a portion of the
opening/closing plate in the vicinity of the supporting
points, so that the holding and releasing of the opening/
closing plate by the stopper plate i.e. opening and clos-
ing of the opening/closing plate can be effected by ro-
tation of the stopper plate through a relatively small an-
gle. As a result, in the case where the articles next to
the foremost ones are blocked by blocking plates pro-
jected into the respective article passages, it is easy to
cause the blocking plates to be retracted after the vend-
ing operation, in a properly timed manner to thereby
cause the blocking plates to allow the blocked articles
to advance, even when the articles stored are cylinder-
shaped ones. For the same reason, the stopper plate
can be constructed to have a relatively small size, and
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hence even if the rotational stop position of the motor of
the stopper plate-driving mechanism is varied to cause
an inclination of the stopper plate, the inclined state of
the plate is not very conspicuous, so that the display
effect is hardly affected thereby.
[0014] Preferably, one of a contacting surface of the
opening/closing plates and a contacting surface of the
stopper plate is formed with a protrusion in the form of
a band.
[0015] According to this preferred embodiment, the
stopper plate rotates on the opening/closing plates by
sliding on the protrusion in the form of a band. This re-
duces the frictional resistance to the movement of the
stopper plate, and hence it is possible to reduce the re-
quired driving force of the stopper plate-driving mecha-
nism, and at the same time prevent a mar or scratch
from being produced on the plates.
[0016] More preferably, the protrusion is arranged in
the form of an arc extending about the horizontal axis of
the stopper plate.
[0017] According to this preferred embodiment, the
center of rotation of the stopper plate and the center of
protrusion in the arcuate form is coincident with each
other. Therefore, the stopper plate rotates while receiv-
ing reaction forces from the opening/closing plates in a
well balanced manner, which enables the stopper plate
to smoothly carry out its holding/releasing operation.
[0018] Preferably, the stopper plate has attaching
means for attaching a display label to a front surface of
the stopper plate.
[0019] According to this preferred embodiment, the
display label can be attached to the front surface of the
stopper plate by using the attaching means. This makes
it possible to make use of the stopper plate as display
means. Contents to be displayed by the display label
are e.g. a price of an article (commodity), a rack number
when a selection button for selecting an article is pro-
vided at a location remote from an article rack storing
the article, and so forth.
[0020] The above and other objects, features, and ad-
vantages of the invention will become more apparent
from the following detailed description taken in conjunc-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a front view of a vending machine incor-
porating an article storage device according to an
embodiment of the invention;
FIG. 2 is a front view of the FIG. 1 vending machine
in a door-opened state;
FIG. 3 is a sectional side elevation of the FIG. 1
vending machine;
FIG. 4 is a perspective view showing an article rack
drawn out of a body of the FIG. 1 vending machine;
FIG. 5 is an enlarged partial front view showing a

portion encircled by a broken line indicated by an
arrow A in FIG. 2;
FIG. 6 is a partially exploded perspective view of a
rack and a dispensing mechanism associated
therewith;
FIG. 7 is a partially exploded perspective view of
the rack, a shelf, and the dispensing mechanism;
FIG. 8 is a perspective view of the dispensing mech-
anism in a state ready for vending;
FIG. 9 is a perspective view of the dispensing mech-
anism which is useful in explaining the operation
thereof when an article is dispensed from one article
passage;
FIG. 10 is a perspective view of the dispensing
mechanism which is useful in explaining the oper-
ation thereof when an article is dispensed from an
article passage opposite to the FIG. 9 article pas-
sage;
FIG. 11 is a perspective view showing a display la-
bel, and a stopper plate before having the display
label attached thereto;
FIG. 12 is a front view of the display label;
FIG. 13 is a side sectional view of the stopper plate
to which the display label is attached;
FIG. 14 is a perspective view similar to FIG. 8, which
shows a dispensing mechanism of an article stor-
age device according to a second embodiment of
the invention;
FIG. 15 is a perspective view showing a pusher and
a guide mechanism for the pusher used in a con-
ventional article storage device proposed by the
present applicant; and
FIG. 16 is an enlarged partial front view of the article
storage device including the FIG. 15 components.

DETAILED DESCRIPTION

[0022] The invention will now be described in detail
with reference to drawings showing embodiments there-
of.
[0023] Referring first to FIGS. 1 to 3, a vending ma-
chine 2 to which the present invention is applied is a so-
called see-through vending machine which allows vend-
ible articles actually contained therein, such as canned
or packed beverages, to be viewed from outside. The
vending machine 2 is comprised of a machine body 3
having an article storage device 1 of the invention ar-
ranged therein, a main door 4 mounted on the front of
the machine body 3, and a transparent heat insulating
door 5 interposed between the machine body 3 and the
main door 4.
[0024] As shown in FIGS. 2 and 3, the machine body
3 contains a plurality of article racks 10, each forming a
component element of the article storage device 1 of the
invention. In the present embodiment, twenty-four arti-
cle racks 10 are arranged in eight vertical layers and
three horizontal rows. Each of the article racks 10 stores
articles S of the same kind.
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[0025] On the front of the main door 4, there are ar-
ranged a plurality of money insertion slots 4a, a plurality
of article selection buttons 4b, a product outlet 4c, and
a front window 4d for allowing vendible articles to be
viewed from outside to serve as an article display. The
selection buttons 4b each having a number identical to
one assigned to a corresponding one of the article racks
10 are arranged in the form of a matrix corresponding
to the array of the article racks 10. A user can select and
buy a desired article S by putting money into one of the
slots 4a and then pushing a selection button 4b corre-
sponding to an article rack 10 storing the desired article.
Further, an elevator 6 is arranged in a space in front of
the array of article racks 10 within the machine body 3.
The elevator 6 carries an article S dispensed from the
rack 10 on a carrier plate 6a down to the vicinity of a
shutter 3b arranged on the bottom of the machine body
3 and delivers the article S via the shutter 3b to the prod-
uct outlet 4c.
[0026] Referring next to FIGS. 6 and 7, each of the
article racks 10 has a rack body 11 and an adapter at-
tached to a front end of the rack body 11. The rack body
11 is made of bent steel sheet, and has a pair of left and
right article passages 14, 14 formed therein. Each article
passage 14 has a dispensing opening 14a formed at a
front end thereof.
[0027] The adapter 12 is a component in the form of
a frame molded of a synthetic resin (e.g. polypropylene),
which is fitted into the front end of the rack body 11 and
fixed thereto by screws. At a front side of the adapter
12, there are formed a central horizontal portion 12a and
inclined portions 12b descending forward on opposite
sides of the horizontal potion 12a. Each inclined portion
12b has a bottom formed with a plurality of elongate
grooves each extending in a front-rear direction. The in-
clined portions 12b are protruded to form a jaw-shaped
front end portion which serves as a handle 12d of the
article rack 10. Further, the horizontal portion 12a is
formed with mounting holes 12e, 12e for mounting re-
spective left and right opening/closing plates 18, 18, re-
ferred to hereinafter, therein.
[0028] Each article rack 10 constructed as above is
mounted on a shelf 15 (see FIG. 5) provided within the
machine body 3 such that it can be moved in a front-rear
direction by means of rollers 53. Normally, the article
rack 10 is received within the machine body 3 as shown
e.g. in FIG. 5, whereas when it is required to be replen-
ished with articles S, it is drawn forward out of the ma-
chine body 3, as shown in FIG. 4.
[0029] The article storage device 1 further includes a
dispensing mechanism 17 for dispensing an article S
during a vending operation of the vending machine 2.
The dispensing mechanism 17 is comprised of the left
and right opening/closing plates 18, 18, springs, not
shown, for urging the respective plates 18, a stopper
plate 19 for holding/releasing the plates 18, 18, left and
right blocking plates 20, 20 for holding second articles
S (articles positioned next to the foremost ones), a stop-

per plate-driving mechanism 21 for driving the stopper
plate 19, and so forth.
[0030] Each of the opening/closing plates 18, which
is made of a transparent synthetic resin (e.g. polycar-
bonate), has a concentric semicircular cut-away portion
22 formed by cutting away a lower inner end portion
thereof, and a semi-arcuate protrusion 23 formed on a
front surface thereof along the corresponding cut-away
portion 22. Further, each plate 18 has an inner end por-
tion formed with upper and lower pivot shafts 18a, 18a
protruding from the respective upper and lower end fac-
es of the inner end portion (best shown in FIG. 10). The
upper pivot shaft 18a is mounted in a mounting hole, not
shown, formed in the partition wall 13, and the lower piv-
ot shaft 18a is mounted in the mounting hole 12e formed
in the adapter 12 of the article rack 10. This construction
enables the opening/closing plates 18 to supported at a
central location of the article rack via the pivot shafts
18a, 18a thereof such that it can pivot about a vertical
axis extending through the pivot shafts 18a. The open-
ing/closing plate 18 can pivotally move between a
closed position thereof for closing the dispensing open-
ing 4a of a corresponding one of the article passages
14 and an open position thereof for opening the same.
The opening/closing plates 18 are always urged by the
springs in a rack opening direction (indicated by an ar-
row B in FIG. 8).
[0031] The stopper plate 19 formed by a circular plate
of an opaque synthetic resin (e.g. polyacetal) has an
lower end thereof fixed to an end of a drive shaft 24. The
drive shaft 24 extends in a manner concentric with a cir-
cle formed by the semi-arcuate protrusions 12a of the
opening/closing plates 18 through the partition wall 13
and the cut-away potions 22 of the plates 18 (see FIG.
8). The drive shaft 24 forms part of the stopper plate-
driving mechanism 21, and has a rear end thereof con-
nected to a reduction gear mechanism 25 of the stopper
plate-driving mechanism 21. The drive shaft 24 is driven
for rotation by a motor 26 which operates during a vend-
ing operation of the vending machine.
[0032] The left and right blocking plates 20, 20 are ro-
tatably mounted on the partition wall 13 at a location be-
hind the respective opening/closing plates 18. The
blocking plates 20, 20 simultaneously pivotally moved
by a cam 27 (see FIG. 9) integrally formed with the drive
shaft 24 to protrude into the respective article passages
14, whereby the articles S positioned next to the fore-
most ones are held between themselves and the re-
spective opposed side walls 14b, 14b. The position of
the blocking plates 20, 20 can be moved in a front-rear
direction for adjustment by operating a lever 28.
[0033] As shown in FIG. 5, the article storage device
1 further includes a pair of left and right pushers 29, 29
for each pushing forward the articles S in a correspond-
ing one of the article passages 14 to dispense the same
for vending, and a guide rail 30 for guiding the pushers
29, 29 along opposite side faces thereof, respectively.
The pushers 29 are each comprised of a pusher body
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29a in the form of a block, a pair of front and rear rollers
29b, 29b (only front one is shown) mounted on an upper
side face of the pusher body 29a, and an auxiliary roller
29c mounted on a lower side face of the same. The roll-
ers 29b, 29b each have a U-shaped groove formed
therearound. Each pusher 29 is constantly urged for-
ward by a helical tension spring, not shown.
[0034] The guide rail 30 is formed e.g. by an extrusion
molded component of aluminum, and mounted at a cen-
tral portion of the underside of a corresponding upper
shelf 15 on which the article rack 10 immediately above
the present rack 10 is placed, in a manner extending in
a front-rear direction and at the same time protruding
downward. The guide rail 30 includes a pair of upper
and lower guide protrusions 30a, 30a formed on oppo-
site sides thereof and extending vertically in an opposed
direction. The rollers 29b of the pusher 29 are fitted on
the guide protrusions 30a whereby the pusher 29 can
be moved smoothly in the front-rear direction along the
guide rail 30.
[0035] Next, the operation of the article storage de-
vice 1 constructed as above will be described with ref-
erence to FIGS. 8 to 10, etc. FIG. 8 shows the article
storage device 1 when the vending machine is in a state
ready for vending. More specifically, in this state, the
stopper plate 19 is held in a holding position by the stop-
per plate-driving mechanism 21, and abuts on the open-
ing/closing plates 18, 18 from the front side to hold them
in their closed positions. In this state of the plates 18, a
large number of articles S are stored within each article
passage 14 one behind another in the front-rear direc-
tion and held between the plate 18 in the closed position
and the pusher 29.
[0036] When an article S is dispensed from the left
article passage 14, the motor 26 of the stopper plate-
driving mechanism 21 operates to cause the drive shaft
24 to rotate in a direction indicated by an arrow C in FIG.
9 through a predetermined angle. With this rotation of
the drive shaft 24, the stopper plate 29 is rotated toward
the right one of the opening/closing plates 18 through
the same predetermined angle to its open position,
whereby the left one 18 is disengaged from the stopper
plate 19 to be released therefrom. In this case, the cut-
away portion 22 of the left plate 18 serves as "a clear-
ance recess" for avoiding or escaping from interference
with the stopper plate 19. When the opening/closing
plate 18 is released, it is caused to rotate toward the
open position by the urging force of the spring, not
shown, to open the dispensing opening 14a of the left
article passage 14, whereby the foremost article S is dis-
pensed or delivered from this article passage 14.
[0037] The article S is fallen forward and guided by
the corresponding inclined portion 12b of the adapter 12
of the article rack 10, with reduced frictional resistance
to the movement thereof by virtue of provision of the
elongate grooves 12c in the surface of the inclined por-
tion 12b, whereby the article S is delivered smoothly. At
the same time, as the drive shaft 24 rotates, the cam 27

simultaneously actuates both of the blocking plates 20,
20 whereby the blocking plates 20, 20 are projected into
the respective article passages 14 to block the articles
S next to the foremost ones from advancing.
[0038] Subsequently, when the motor 26 starts to op-
erate in properly timed manner to rotate through the
same predetermined angle in a reverse direction, the
stopper plate 19 rotates and returns toward its holding
position shown in FIG. 8. Accordingly, the left opening/
closing plate 18 is pressed by the stopper plate 19 re-
turning to its stop position, whereby the plate 18 also
returns to its closed position against the urging force of
the spring. At the same time, the blocking plates 20 are
retraced from the article passages 14 to place the vend-
ing machine 2 into the state ready for vending. Further,
as shown in FIG. 10, by rotating the drive shaft 24 in a
direction (indicated by an arrow D) opposite to the FIG.
9 direction, an article S can be dispensed from the right
article passage 14.
[0039] As described above, in the article storage de-
vice 1 according to the present embodiment, the open-
ing/closing plates 18, 18 are separately provided for the
left and right article passages 14, 14 and constantly
urged toward their open positions by the respective
springs, and these plates 18, 18 are held and released
by the stopper plate 19 to thereby open and close the
corresponding article passages 14, 14. Therefore, dif-
ferently from the case of an opening/closing plate rotat-
ing by sliding on articles S, no articles S are lifted by the
opening/closing plate returning to its original position,
and the plate 18 is hard to be stained and marred,
whereby the excellent display effect can be preserved.
For the same reason, even when the article is deformed
or soft, it is possible to prevent the plate 18 from biting
into an article S.
[0040] Furthermore, since each plate 18 rotates about
the vertical axis, it is no longer required to secure extra
space between article racks 10 located vertically adja-
cent to each other, whereby the efficiency of storage of
articles S can be enhanced. Moreover, each plate 18 is
rotatably supported at supporting points of the inner end
portion thereof, and the stopper plate 19 abuts a portion
of the plate 18 in the vicinity of the supporting points, so
that the holding and releasing of the plate 18 by the stop-
per plate 19 i.e. opening and closing of the plate 18 can
be effected by rotation of the stopper plate 19 through
a relatively small angle. As a result, it is easy to cause
the blocking plates 20 to be retracted after the vending
operation in a properly timed manner to stop blocking of
the blocked article S, even when the articles S are cyl-
inder-shaped. For the same reason, the stopper plate
19 can be constructed to have a relatively small size,
and hence even if the rotational stop position of the mo-
tor 26 of the stopper plate-driving mechanism 21 may
be varied to cause inclination of the stopper plate 19,
the inclination of the plate 19 is not very conspicuous,
so that the display effect is hardly affected thereby.
[0041] Further, the stopper plate 19 rotates by sliding
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on the protrusions 23 of the plates 18, which reduces
the frictional resistance to the movement of the stopper
plate 19. Therefore, it is possible to employ a motor 26
smaller in size for the stopper plate-driving mechanism
21, and at the same time, prevent the plates from being
marred. Further, the protrusions 23 are each in a semi-
arcuate form, and the center of the protrusions 23 is co-
incident with the axis of the drive shaft 14, i.e. the center
of rotation of the stopper plate 19. This causes the stop-
per plate 19 to perform rotation while receiving reaction
forces from the plates 18 in a well-balanced manner, and
hence the holding and releasing of the opening/closing
plates 19 can be smoothly carried out.
[0042] Next, a display label 31 to be attached to the
stopper plate 19 will be described with reference to
FIGS. 11 to 13. The display label 31 is made of a soft
plastic, for instance. The display label 31 has a lower
end thereof formed with a protruding portion 31a, and a
surface thereof printed with a numeral indicative of a
rack number selected from 1 to 24 which is assigned to
the article rack 10 (in the illustrated example, the rack
number is 1) and a price of the article S. As shown in
FIG. 13, the stopper plate 19 has a lower end thereof
formed with a recess 19a (attaching means) corre-
sponding to the protruding portion 31a and an upper end
thereof formed with an engaging portion 19b (attaching
means) which is undercut. The display label 31 is
mounted in the stopper plate 19 by fitting lower and up-
per ends thereof into the recess 19a and the engaging
portion 19b, respectively. As described hereinbefore,
the selecting buttons 4b are provided in the same
number as the number of article racks 10 and arranged
in the form of a matrix corresponding to the array of the
article racks 10. Each button 4b also has a number se-
lected from 1 to 24 which is identical to one assigned to
a corresponding one of the article racks 10, though not
shown specifically.
[0043] Therefore, the user can view an article S stored
in an article rack 10 via the main door 4 to select a de-
sired article S and confirm the rack number and the price
from the display label 31 attached to the stopper plate
31 associated with the article rack 10. Then, he can buy
the desired article S by putting money into one of the
slots 4a and then pushing a selection button 4b having
the same number as the number of the article rack 10
storing the desired article.
[0044] FIG. 14 shows an article storage device ac-
cording to a second embodiment of the invention. This
embodiment is distinguished from the first embodiment
in which the stopper plate 19 has a circular shape, in
that a stopper plate 39 employed in this embodiment is
crescent-shaped, and considerably smaller than the
stopper plate 19. The other component elements and
devices are identical to those of the first embodiment.
Therefore, it is possible to obtain the same advanta-
geous effects as obtained by the first embodiment, and
in particular, since the stopper plate 39 has a smaller
size, part of the articles which can be viewed through

the transparent opening/closing plates 18 is increased
in size, which contributes to enhancement of the display
effect.
[0045] The present invention is not limited to the
above embodiments, but it can be practices in various
forms. For instance, although in the above embodi-
ments, the semi-arcuate protrusions are formed on the
front side of the left and right opening/closing plates, this
is not limitative, but these protrusions may be formed on
the rear side of the stopper plate. Further, they may be
differently shaped.
[0046] It is further understood by those skilled in the
art that the foregoing is a preferred embodiment of the
invention, and that various changes and modifications
may be made without departing from the scope of the
invention as defined in the claims.

Claims

1. An article storage device for a vending machine (2),
including an article rack (10) formed with a pair of
left and right article passages for receiving a large
number of articles one behind another in a front-rear
direction, each of said article passages having a
dispensing opening formed at a front end thereof,
an opening/closing device for opening and closing
said dispensing opening of said each of said article
passages, and pushers arranged in said respective
article passages in a manner such that each of said
pushers is capable of moving in a front-rear direc-
tion within a corresponding one of said article pas-
sages to urge forward said articles received in said
corresponding one of said article passages,

the article storage device being character-
ized in that:

said opening/closing device comprises:

left and right transparent opening/closing
plates (18) having respective inner end
portions mounted in a central portion of
said article rack in parallel with each other
in a manner such that each of said opening/
closing plates (18) can rotate about a ver-
tical axis between a closed position for
closing said dispensing opening of said
corresponding one of said article passages
and an open position for opening said dis-
pensing opening of said corresponding
one of said article passages, said opening/
closing plates (18) having cut-away por-
tions (22) formed at respective inner end
sides thereof;
a spring for urging said each of said open-
ing/closing plates (18) toward said open
position;
a stopper plate (19) arranged at a central
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location of said article rack which is close
to a front side of said each of said opening/
closing plates in a manner such that said
stopper plate extends vertically and is ca-
pable of rotating about a horizontal axis ex-
tending in a front-rear direction between a
holding position for abutting on said each
of said opening/closing plates (18) to there-
by hold said each of said opening/closing
plates (18) in said closed position and a re-
lease position for selectively releasing one
of said opening/closing plates; and
a stopper plate-driving mechanism (21) for
causing said stopper plate (19) to rotate
between said holding position and said re-
lease position.

2. An article storage device according to claim 1,
wherein one of a contacting surface of said opening/
closing plates and a contacting surface of said stop-
per plate is formed with a protrusion (23) in the form
of a band.

3. An article storage device according to claim 2,
wherein said protrusion is arranged in form of an
arc extending about said horizontal axis of said
stopper plate (19).

4. An article storage device according to any one of
claims 1, 2 or 3, wherein said stopper plate has at-
taching means (19a) for attaching a display label to
a front surface of said stopper plate.

Patentansprüche

1. Warenspeichervorrichtung für eine Verkaufsma-
schine (2), mit einem Warenregal (10), das mit ei-
nem Paar linker und rechter Warenkanäle versehen
ist, zum Aufnehmen einer großen Anzahl von Wa-
ren eine hinter der anderen in Richtung von vorne
nach hinten, wobei jeder der Warenkanäle eine
Ausgabeöffnung, die an seinem vorderen Ende
ausgebildet ist, eine Öffnung/Schließ-Vorrichtung
zum Öffnen und Schließen dieser Ausgabeöffnung
jedes der Warenkanäle, und Stößel hat, die in den
jeweiligen Warenkanälen so angeordnet sind, daß
jeder der Stößel in der Richtung von vorne nach hin-
ten in einem entsprechenden einen der Warenka-
näle bewegbar ist, um die Waren, welche in dem
entsprechenden einen der Warenkanäle aufge-
nommen sind, nach vorne zu zwingen,
wobei die Warenspeichervorrichtung dadurch ge-
kennzeichnet ist, daß:

die Öffnungs-/Schließ-Vorrichtung aufweist:

linke und rechte transparente Öffnungs-/

Schließ-Platten (18) mit jeweils inneren
Endteilen, die in einem mittleren Teil des
Warenregals parallel zueinander so mon-
tiert sind, daß jede der Öffnungs-
Schließ-Platten (18) um eine vertikale Ach-
se zwischen einer geschlossenen Position
zum Schließen der Ausgabeöffnung des
entsprechenden einen der Warenkanäle,
und einer Offenposition zum Öffnen der
Ausgabeöffnung des entsprechend einen
der Warenkanäle drehen kann, wobei die
Öffnungs-/Schließ-Platten (18) wegge-
schnittene Teile (22) haben, die an den je-
weils inneren Endseiten derselben ausge-
bildet sind;
eine Feder zum Vorspannen jeder der Öff-
nungs-/Schließ-Platten (18) in Richtung
auf die offene Position;
eine Anschlagplatte (19), die an einem
mittleren Ort des Warenregals angeordnet
ist, der in der Nähe der Vorderseite jeder
der Öffnungs-/Schließ-Platten liegt, derge-
stalt, daß die Anschlagplatte sich vertikal
erstreckt und in der Lage ist, um eine hori-
zontale Achse zu drehen, die sich in Rich-
tung von vorne nach hinten erstreckt, zwi-
schen einer Halteposition zum Anschlagen
an jeder der Öffnungs-/Schließ-Platten
(18), um dadurch jede der Öffnungs-/
Schließplatten (18) in der geschlossenen
Position zu halten, und einer Freigabepo-
sition zum selektiven Freigeben einer der
Öffnungs-/Schließ-Platten; und
einen Anschlagplattenantriebsmechanis-
mus (21), der bewirkt, daß die Anschlag-
platte (19) zwischen der Halteposition und
der Freigabeposition dreht.

2. Warenspeichervorrichtung nach Anspruch 1,
wobei entweder eine Kontaktfläche der Öffnungs-/
Schließ-Platten oder eine Kontaktfläche der An-
schlagplatte mit einem Vorsprung (23) in Form ei-
nes Bandes versehen ist.

3. Warenspeichervorrichtung nach Anspruch 2,
wobei der Vorsprung in Form eines Bogens ange-
ordnet ist, der sich über die Horizontalachse der An-
schlagplatte (19) erstreckt.

4. Warenspeichervorrichtung nach einem der Ansprü-
che 1, 2 oder 3,
wobei die Anschlagplatte Befestigungsmittel (19a)
zum Befestigen eines Anzeigeettikets an einer Vor-
derfläche der Anschlagplatte hat.
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Revendications

1. Dispositif de stockage d'articles pour une machine
à distribuer (2) incluant une étagère d'articles (10)
formée avec une paire de passages d'articles gau-
che et droit pour recevoir un nombre important d'ar-
ticles l'un derrière l'autre dans une direction avant-
arrière, chacun desdits passages d'articles ayant
une ouverture de distribution formée au niveau de
son extrémité avant, un dispositif d'ouverture/fer-
meture pour ouvrir et fermer ladite ouverture de dis-
tribution de chacun desdits passages d'articles, et
des pousseurs disposés dans lesdits passages
d'articles respectifs d'une manière telle que chacun
desdits pousseurs est capable de se déplacer dans
une direction avant et arrière à l'intérieur d'un pas-
sage correspondant desdits passages d'articles
pour pousser vers l'avant lesdits articles reçus dans
le passage correspondant parmi lesdits passages
d'articles,

le dispositif de stockage d'articles étant ca-
ractérisé en ce que :

ledit dispositif d'ouverture/fermeture
comprend :

des plaques d'ouverture/fermeture trans-
parentes gauche et droite (18) ayant des
parties d'extrémité internes respectives
montées dans une partie centrale de ladite
étagère d'articles en parallèle les uns aux
autres d'une manière telle que chacune
desdites plaques d'ouverture/fermeture
(18) peut tourner autour d'un axe vertical
entre une position fermée pour fermer la-
dite ouverture de distribution dudit passa-
ge correspondant desdits passages d'arti-
cles et une position ouverte pour ouvrir la-
dite ouverture de distribution dudit passa-
ge correspondant desdits passages d'arti-
cles, lesdites plaques d'ouverture/fermetu-
re (18) ayant des parties découpées (22)
formées au niveau de leur côté d'extrémité
intérieure respectif ;

un ressort pour pousser lesdites chacune
desdites plaques d'ouverture/fermeture
(18) vers ladite position ouverte ;

une plaque de butée (19) disposée à un
emplacement central de ladite étagère
d'articles qui est fermée à un côté avant de
chacune desdites plaques d'ouverture/fer-
meture d'une manière telle que ladite pla-
que de butée s'étend verticalement et est
capable de tourner autour d'un axe hori-
zontal s'étendant dans une direction avant-
arrière entre une position de maintien pour

venir en butée sur chaque dite plaque
d'ouverture/fermeture (18) pour maintenir,
en conséquence, ladite chaque plaque
d'ouverture/fermeture (18) dans ladite po-
sition fermée et une position de libération
pour libérer sélectivement une desdites
plaques d'ouverture/fermeture ; et

un mécanisme d'entraînement de plaque
de butée (21) pour amener ladite plaque de
butée (19) à tourner entre ladite position de
maintien et ladite position de libération.

2. Dispositif de stockage d'articles selon la revendica-
tion 1, dans lequel une d'une surface de contact
desdites plaques d'ouverture/fermeture et d'une
surface de contact de ladite plaque de butée est for-
mée avec une saillie (23) sous la forme d'une ban-
de.

3. Dispositif de stockage d'articles selon la revendica-
tion 2, dans lequel ladite saillie est disposée sous
la forme d'un arc s'étendant autour dudit axe hori-
zontal de ladite plaque de butée (19).

4. Dispositif de stockage d'articles selon l'une quel-
conque des revendications 1, 2 ou 3, dans lequel
ladite plaque de butée comporte un moyen d'atta-
chement (19a) pour attacher une étiquette de dis-
tribution à une surface avant de ladite plaque de bu-
tée.
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