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(54) Automatic beverage vending machine.
(57)  Theinvention is to provide an automatic bever-
age vending machine capable of automatically opening
the gate of its article outlet with a simple structure. Thus,
when a carrying mechanism (100) carries a cup (A)
ahead from behind the article outlet (11), an extruding
plate (123) fitted to a first carrying mechanism body
(102a) opens the gate (110). Therefore, the gate (110)
can be automatically opened without having to use ex-
pensive equipment, such as a dedicated motor, with a
corresponding saving in manufacturing cost, and ena-
bles the buyers to pick up delivered cups (A) more eas-

ily.
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Description

[0001] The present invention relates to an automatic
beverage vending machine which sells coffee, black tea
or some other refreshment poured into a cup each time.
[0002] A known automatic beverage vending ma-
chine of this kind according to the prior art is provided
with a cup feeding device for feeding cups; a material
feeding device for feeding the material, such as ground
coffee, into each cup; a beverage brewer for brewing a
beverage by blending the material with cold or hot water;
a carrying mechanism for carrying cups, and a gate for
opening and closing an article outlet. In this vending ma-
chine, cups are successively moved one by one to the
material feeding device and the beverage brewer, the
beverage is brewed, and cups filled with the beverage
are carried to the article outlet. However, when the buyer
is to pick up a filled cup from the article outlet of this
automatic beverage vending machine, he has to open
the gate with one hand and take the cup out of the article
outlet with the other. To eliminate this inconvenience, a
vending machine whose gate is automatically opened
by a driving motor when a filled cup has been carried to
the inside of the article outlet has been developed.
[0003] However, automatic opening of the gate re-
quires an expensive dedicated driving motor, and the
consequent complexity of structure might boost the
manufacturing cost.

[0004] An object of the present invention is to provide
an automatic beverage vending machine permitting au-
tomatic opening of the gate of the article outlet with a
simple structure.

[0005] In order to achieve the object stated above, an
automatic beverage vending machine according to the
invention is provided with a carrying mechanism for car-
rying cups filled with beverage to an article outlet, a gate
for opening and closing the article outlet, and a gate re-
leasing mechanism for moving, when the carrying
mechanism carries a cup in a prescribed direction to-
ward the article outlet, the gate in the opening direction
by coming into contact with a prescribed member on the
carrying mechanism side.

[0006] As this enables, when the carrying mechanism
carries a cup toward the article outlet, the gate to be
opened by the gate releasing mechanism as a pre-
scribed member on the carrying mechanism side comes
into contact, the gate is automatically opened without
having to use a power source, such as a dedicated mo-
tor for use in opening the gate. This feature of enabling
the gate to be automatically opened without having to
use a power source, such as a dedicated motor for use
in opening the gate contributes to reducing the manu-
facturing cost by dispensing with expensive equipment,
such as a dedicated motor, and provides the advantage
of facilitating the pickup of delivered cups by the buyers.
[0007] The above-stated and other objects, features
and advantages of the invention will become more ap-
parent from the following description when taken in con-
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junction with the accompanying drawings.

Fig. 1 shows a perspective view of an automatic
beverage vending machine, which is a preferred
embodiment of the present invention;

Fig. 2 shows a front view of the automatic beverage
vending machine;

Fig. 3 shows a front view of the automatic beverage
vending machine with its external door open;

Fig. 4 shows a front view of the inside of the auto-
matic beverage vending machine;

Fig. 5 shows a side section of the automatic bever-
age vending machine;

Fig. 6 shows a perspective view of the essential part
of a gate releasing mechanism;

Fig. 7 shows another perspective view of the gate
releasing mechanism;

Fig. 8 shows a plan of the essential part of the gate
releasing mechanism;

Fig. 9 shows another plan of the essential part of
the gate releasing mechanism;

Fig. 10 shows a side section of the essential part of
the gate releasing mechanism;

Fig. 11 shows a side section of the essential part of
a gate when it is being opened;

Fig. 12 shows another side section of the essential
part of the gate when it is being opened;

Fig. 13 shows another side section of the essential
part of the gate when it is being opened;

Fig. 14 shows another side section of the essential
part of the gate when it is being opened; and

Fig. 15 shows another side section of the essential
part of the gate when it is being opened.

[0008] This automatic beverage vending machine
comprises an automatic vending machine body 10, a
water feed tank 20 for storing drinking water to be used
for preparing the beverage, a refrigerating unit 30 for
preparing cold water, a boiler 40 for preparing hot water,
an ice maker 50 for making ice, first through fourth ma-
terial containers 61, 62, 63 and 64 for storing a plurality
of kinds of powdered raw material, a fifth material con-
tainer 65 for storing coffee beans as a rawmaterial, a
beverage extractor 70 for extracting beverage coffee, a
drain water container 80 for storing unnecessary drain
liquid, a cup carrying mechanism 90 for carrying cups
A, a carrying mechanism 100 for successively carrying
to a prescribed position in the automatic vending ma-
chine body 10 the cups A discharged from the cup car-
rying mechanism 90 and carrying Cups A filled with bev-
erage to the article outlet, a gate 110 for opening and
closing the article outlet, a gate releasing mechanism
120 for opening the gate 110 by bringing into contact a
member fitted to the carrying mechanism 100, and a
locking mechanism 130 for locking the gate 110.

[0009] The automatic vending machine body 10 is
provided with an article outlet 11 disposed substantially
at the center of the front face of the body 10, an article
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mounting base 12 consisting of a lower forward-protrud-
ing part of the article outlet 11, an image display unit 13
disposed above the article outlet 11 to display informa-
tion on the articles sold and the handling of the machine
to buy an article, a plurality of selector switches 14 ar-
ranged on the right and left sides of the image display
unit 13, and a price display window 15 arranged above
the image display unit 13. There are further disposed on
the upper right part of the front face of the automatic
vending machine a paper money inlet 16, a coin inlet 17
and a return lever 18, underneath which is a coin return
outlet 19.

[0010] The water feed tank 20 is connected to the re-
frigerating unit 30, the boiler 40 and the ice maker 50
via a water feed pump 21, and the water feed pump 21
feeds the drinking water stored within the tank 20 to the
refrigerating unit 30, the boiler 40 and the ice maker 50.
This water feed tank 20 is installed in a lower part within
the automatic vending machine body 10, and can either
be directly refilled with water from outside or replaced
with another water feed tank 20 filled with water.
[0011] The refrigerating unit 30 consists of cold water
piping and a cold water tank (neither shown), and water
within the cold water piping fed from the water feed tank
20 via the water feed pump 21 is refrigerated in the cold
water tank.

[0012] The boiler 40 generates hot water of around
90°C with an internal heater not shown. It consists of a
known small-size instant water boiler, which heats water
fed from the water feed tank 20 via the water feed pump
21. The boiler 40 is connected to a hot water nozzle 41
for directly feeding hot water to the beverage extractor
70 and into cups A.

[0013] The ice maker 50, consisting of an ice making
section and an ice stocker section (neither shown), gen-
erates ice from water fed to the ice making section from
the water feed tank 20 via the water feed pump 21, and
stocks the generated pieces of ice in the ice stocker sec-
tion.

[0014] The first through fourth material containers 61,
62, 63 and 64 respectively contain black tea, cocoa,
cream and sugar, and a prescribed quantity of each ma-
terial is delivered from a material chute.

[0015] The fifth material container 65, having a mill
65a for grinding coffee beans, delivers a prescribed
quantity of ground coffee as a material to the beverage
extractor 70.

[0016] The beverage extractor 70 has a known struc-
ture for extracting beverage coffee from the material
(ground beans) by using hot water fed from the boiler
40, and the extracted coffee is poured into cups A.
[0017] The drain water container 80, installed under-
neath the automatic vending machine body 10, stores
unnecessary liquid discharged from the drain outlet of
the boiler 40 and the article outlet 11.

[0018] The cup carrying mechanism 90, having a
known structure for accommodating cups A intended for
the vending of beverage, drops the cups A one by one
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toward the carrying mechanism 100.

[0019] The carrying mechanism 100 comprises a cup
holder 101 for holding cups A, a first carrying mecha-
nism 102 for moving the cup holder 101 up and down,
a second carrying mechanism 103 for moving the first
carrying mechanism 102 in the widthwise direction, and
a third carrying mechanism 104 for moving the second
carrying mechanism 103 in the back and forth direction.
[0020] The cup holder 101 consists of an arc-shaped
member. The cup holder 101 holds cups A by engaging
the upper edge of the side of each cup A with the inner
face of the cup holder 101.

[0021] The first through third carrying mechanisms
102, 103 and 104 move the cup holder 101 linked to the
first carrying mechanism 102 in the back-and-forth,
widthwise and up-and-down directions by driving with
motors (not shown) the first through third carrying mech-
anism 102, 103 and 104 by way of a known cam mech-
anism, belt mechanism or the like (not shown) disposed
in each of the carrying mechanism bodies 102a, 103a
and 104a.

[0022] The gate 110 opens and closes the article out-
let 11 with a pair of door members 111 arranged abreast.
Thus, by engaging rollers 111a and 111b provided at the
upper and lower ends of the door members 111 with rails
112 and 113 provided at the upper and lower ends of
the article outlet 11, each of the door members 111 is
moved in one or the other widthwise direction to open
the article outlet 11. An engaging portion 111c is dis-
posed at the lower end of the front face of each door
member 111, and by engaging both ends of a coil spring
111d with the engaging portion 111c, the gate 110 is
urged in the closing direction.

[0023] The gate releasing mechanism 120 comprises
a gate releasing unit 121 as a gate releasing member
for opening the gate 110, a contact portion 122 disposed
on each of the door members 111 and coming into con-
tact with both ends, in the widthwise direction, of the
gate releasing unit 121, and an extruding plate 123 as
an extruding member for moving the gate releasing unit
121 forward.

[0024] The gate releasing unit 121 is disposed in a
lower part within the article outlet 11, and its gate releas-
ing unit body 121a is supported toward the automatic
vending machine body 10 to be movable in the back-
and-forth direction. Thus, the gate releasing unit body
121ais formed by bending downward the front and rear
ends of a planar member extending in the widthwise di-
rection, and a pair of holes 121b, arranged abreast, are
formed in its front and rear faces. By inserting into the
back-and-forth sequences of the holes 121b a pair of
guide shafts 121c fixed to a fixed plate 10a positioned
downward from the article outlet 11 and extending in the
back-and-forth direction, the gate releasing unit body
121a is supported by the automatic vending machine
body 10 to be movable in the back-and-forth direction.
On the front side of the two ends, in the widthwise di-
rection, of the gate releasing unit body 121a, there are
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rotatably disposed a pair of rollers 121d, arranged
abreast, to be in contact with the contact portions 122,
and in the upper part of the rear side, there is disposed
an extruding portion 121e, with which the extruding plate
123 comes into contact, extending in the widthwise di-
rection.

[0025] Each of the contact portions 122 is formed in
a curvilinear shape extending in the lower part of the
rear side of each door member 111 backward from the
inside of the door member 111 in the widthwise direction
and also bending outward in the widthwise direction, so
that they face the respectively matching door members
111 in the widthwise direction. Each of the contact por-
tions 122 comes into contact with one or another of the
rollers 121d of the gate releasing unit 121. By moving
the gate releasing unit 121 forward, the door members
111 are moved outward in one or the other widthwise
direction.

[0026] The extruding plate 123, disposed underneath
the cup holder 101, is fixed to the first carrying mecha-
nism body 102a at a height of coming into contact with
the extruding portion 121e of the gate releasing unit 121.
[0027] The locking mechanism 130 comprises a lock
shaft 131 as a lock member provided on one of the door
members 111, a shaft receptacle 132 as an engaging
portion which is provided on the other door member 111
and into which the upper end of the lock shaft 131 is
inserted, a movable plate 133 as a movable member
coming into contact with the lower end of the lock shaft
131, and an unlocking roller 134 as an unlocking mem-
ber moving over the movable plate 133.

[0028] The lock shaft 131, disposed to extend in the
vertical direction inside the rear side of one of the door
members 111 in the widthwise direction, is movable in
the up-and-down direction within a prescribed range rel-
ative to the door members 111.

[0029] The shaft receptacle 132 is disposed to extend
from the upper end of the rear side of the other door
member 111 toward the mating door member 111, and
a shaft receiving hole 132a, into which the upper end of
the lock shaft 131 is to be inserted, is formed in the lower
face of the shaft receptacle 132. The gate 110 is locked
in a state of closing the article outlet 11 by moving the
lock shaft 131 upward and inserting the upper end of the
lock shaft 131 into the shaft receiving hole 132a.
[0030] The movable plate 133 consists of a member
extending in the back-and-forth direction, with its front
end positioned underneath the lock shaft 131 and its
rear end supported to be rotatable in the up-and-down
direction by the fixed plate 10a of the automatic vending
machine body 10. A hole 133a for inserting a bolt is
formed toward the front end of substantially the central
part of the movable plate 133, and a bolt 133b is inserted
into the hole 133a from above to be screwed onto the
fixed plate 10a underneath. In this process, the bolt
133b is so screwed onto the fixed plate 10a as to leave
a gap which allows the movable plate 133 to turn in the
up-and-down direction within a prescribed range, and a
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coil spring 133c intervenes between the movable plate
133 and the fixed plate 10a. This urges the movable
plate 133 in the upward turning direction to cause a lock
piece 133d, disposed on the upper face of the front end
the movable plate 133, to come into contact with the low-
er end of the lock shaft 131.

[0031] The unlocking roller 134, arranged in substan-
tially the central part of the gate releasing unitbody 121a
in the widthwise direction to be turnable in the back-and-
forth direction, moves over the upper face of the mova-
ble plate 133 in the back-and-forth direction along with
the movement of the gate releasing unit 121.

[0032] In the automatic vending machine configured
as described above, when a buyer puts in money and
selects an article of his choice with any of the selector
switches 14, the cup holder 101 of the carrying mecha-
nism 100 will move toward underneath the delivery out-
let of the cup carrying mechanism 90, and a cup A is
delivered by the cup carrying mechanism 90. The deliv-
ered cup A, in a state of being held by the cup holder
101, moves within the automatic vending machine body
10, and a beverage of the buyer's choice in poured into
it. For instance, when tea is selected with one of the se-
lector switches 14, after moving the cup A underneath
the first material container 61 and feeding the cup A with
the material from the first material container 61, the cup
A is moved to underneath the hot water nozzle 41,
where hot water is fed from the boiler 40 into the cup A
to prepare the beverage. Or when coffee with cream and
sugar is selected with appropriate ones of the selector
switches 14, the cup A is moved to underneath the bev-
erage extractor 70 and, after beverage coffee is extract-
ed by the beverage extractor 70 into the cup A with hot
water fed from the boiler 40, the cup A is moved to un-
derneath the third material container 63, the appropriate
material is fed from the third material container 63 into
the cup A, the cup A is further moved to underneath the
fourth material container 64, and coffee with cream and
sugar is prepared as the materials are fed from the
fourth material container 64 into the cup A.

[0033] Once any desired beverage is prepared in the
cup A, the carrying mechanism 100 moves the cup A
from behind to before the article outlet 11 as shown in
Fig. 11 and, when the cup A arrives at the rear side of
the gate 110, the extruding plate 123 fixed to the carrying
mechanism body 102a comes into contact with the ex-
truding portion 121e of the gate releasing unit 121. This
causes, as shown in Fig. 12, the movement of the car-
rying mechanism 100 to move the gate releasing unit
121 forward and, while the rollers 121d of the gate re-
leasing unit 121 remain in contact with the contact por-
tions 122 of door members 111, the gate releasing unit
121 moves forward. This causes the door members 111
toward the two ends in the widthwise direction to open
the article outlet 11. Then, when the gate releasing unit
121 moves forward, the unlocking roller 134 provided
on the gate releasing unit 121 moves forward over the
uper face of the movable plate 133. This enables the
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movable plate 133 to turn downward against the urge of
the coil spring 133c, and the lock shaft 131 moves down-
ward by its own weight to unlock the gate 110.

[0034] Further, when the third carrying mechanism
104 moves the cup A forward, the cup A is carried out
of the automatic vending machine body 10 through the
opened article outlet 11 as shown in Fig. 13, and by mov-
ing downward the cup A as shown in Fig. 14, the cup A
is placed on the article mounting base 12. As the cup
holder 101 is moved after this to underneath the cup A
and backward, the cup holder 101 recedes leaving the
cup A on the article mounting base 12 as shown in Fig.
15, and the cup holder 101 moves to a standby position
in the automatic vending machined body 10 to end the
operation. Then the door members 111 of the gate 110
are moved by the urge of the coil springs 111d in the
direction of closing the article outlet 11. The gate releas-
ing unit 121 is moved backward by the upward urge of
the front end of the movable plate 133, and the lock shaft
131 is moved upward by the lock piece 133d to lock the
gate 110 in a closed state.

[0035] Thus in the automatic beverage vending ma-
chine embodying the invention in this mode, when the
carrying mechanism 100 carries a cup A ahead from be-
hind the article outlet 11, the extruding plate 123 fitted
to the first carrying mechanism body 102a opens the
gate 110. Therefore, the gate 110 can be opened auto-
matically without having to use a power source, such as
a dedicated motor, making it possible to reduce the man-
ufacturing cost by dispensing with expensive equip-
ment, such as a dedicated motor and facilitating the
pickup of delivered cups A by the buyers.

[0036] Further, the gate releasing mechanism 120 is
configured of the gate releasing unit 121 disposed to be
movable in the back-and-forth direction within the article
outlet 11, the contact portions 122 provided on the door
members 111 and the extruding plate 123 to move the
gate releasing unit 121 by the forward carrying action of
the carrying mechanism 100, and the door members 111
are moved toward their respective end sides in the
widthwise direction by bringing the rollers 121d of the
gate releasing unit 121 into contact with the contact por-
tions 122. Accordingly, the gate 110 is enabled to be re-
liably opened in this simple configuration, a feature con-
tributing to reductions in the number of components and
manufacturing cost.

[0037] The presence, toward both end sides of the
gate releasing unit 121 in the widthwise direction, of the
rollers 121d to come into contact with the contact por-
tions 122 enables the gate 110 to be easily opened by
the rotation of the rollers 121d, so that the gate 110 can
be smoothly opened at any time.

[0038] Further, as the gate 110 is locked when it is
closed, the article outlet 11 will not be accidentally
opened except when a cup Ais to be delivered, prevent-
ing a human hand or any foreign matter from being un-
necessarily inserted into the article outlet 11.

[0039] The configuration to cause the gate 110 to be
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unlocked by the movement of the gate releasing unit 121
enables the gate 110 to be locked in a simple configu-
ration, requiring no expensive equipment such as a sen-
sor or a solenoid.

[0040] Moreover, as a cup A is placed on the article
mounting base 12 disposed outside the article outlet 11,
there is no need for the buyer to insert his hand into the
article outlet 11 to take out the cup A, which is thereby
made still easier to take out.

[0041] Although in the embodiment described above
the extruding plate 123 is provided on the first carrying
mechanism body 102a, the gate releasing unit 121 is
moved in response to the carriage of a cup A, and the
article outlet 11 is opened by bringing the rollers 121d
of the gate releasing unit 121 into contact with the con-
tact portions 122 disposed on the door members 111, it
is also conceivable to dispose on sides of the cup holder
101 the contact portions slidable in the back-and-forth
and up-and-down directions, and dispose on the gate
the contact portions extending in the up-and-down di-
rection, and to open the gate by bringing the contact por-
tions of the cup holder 101 into direct contact with the
door members 111.

[0042] Further in the embodiment described above,
the gate 110 is configured of the pair of door members
111 arranged abreast, whose upper and lower ends are
supported to be movable in the widthwise direction, and
the article outlet 11 is opened by having the door mem-
bers 111 moved toward the two sides in the widthwise
direction by the gate releasing mechanism 120, but the
gate 110 can as well be composed of a single door mem-
ber whose upper and lower ends are supported to be
movable in the widthwise direction to open the article
outlet 11 by having the gate releasing mechanism 120
move the door member in the widthwise direction. Or
the gate 110 may be configured of at least one door
member whose one end in the widthwise direction, or
one end in the up-and-down direction, of the article out-
let 11, with the article outlet 11 being opened by having
the gate releasing mechanism 120 turn the door mem-
ber.

[0043] Or in the embodiment described above, by
moving a cup A in the back-and-forth direction, the ex-
truding plate 123 disposed on the carrying mechanism
100 for delivering the cups A the article outlet 11 is en-
abled to move the gate releasing unit 121 in the direction
of opening the door, but the gate releasing unit 121 may
as well be moved in the direction of opening the door by
a member disposed on the carrying mechanism 100 for
delivering a cup A to the article outlet 11 by moving the
cup Aiin either the up-and-down direction or in the width-
wise direction.

[0044] The preferred embodiments hitherto described
in this specification are merely illustrative, but not to be
construed in a limiting sense. The scope of the invention
is stated in the appended claims, which cover all possi-
ble modifications of the invention.
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Claims

1. An automatic beverage vending machine compris-
ing:

a carrying mechanism (100) for carrying cups
(A) filled with beverage to an article outlet (11),
a gate (110) for opening and closing the article
outlet (11), and

a gate releasing mechanism (120) for moving,
when the carrying mechanism (100) carries a
cup (A) in a prescribed direction toward the ar-
ticle outlet (11), the gate (110) in the opening
direction by coming into contact with a pre-
scribed member (123) on the carrying mecha-
nism (100) side.

2. The automatic beverage vending machine accord-
ing to Claim 1, wherein:

said gate (110) comprises a pair of door mem-
bers (111) disposed abreast capable of moving
in the widthwise direction, and

said gate releasing mechanism (120) compris-
es a gate releasing member (121) capable of
moving in the back-and-forth direction within
the article outlet (11); contact portions (122)
each so disposed on one or the other of the
door members (111) as to come into contact
with the matching end of the gate releasing
member (121) in the widthwise direction and in-
tended to move the door members (111), along
with the forward movement of the gate releas-
ing member (121), toward its two ends in the
widthwise direction; and an extruding member
(123) disposed on the carrying mechanism
(100) side to cause the gate releasing member
(123) to be moved in the gate opening direction
by the forward carrying action of the carrying
mechanism (100).

3. The automatic beverage vending machine accord-
ing to Claim 2, wherein:

rollers (121d) capable of coming into contact
with the contact portions (122) are disposed on
the two ends of said gate releasing member
(121) in the widthwise direction.

4. The automatic beverage vending machine accord-
ing to Claim 2, further comprising:

a locking mechanism (130) capable of locking
the gate (110) when said gate (110) is closed.

5. The automatic beverage vending machine accord-
ing to Claim 4, wherein:
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said locking mechanism (130) comprises a lock
member (131) which is disposed on the rear
side of one of the door members (111) and ca-
pable of moving in the up-and-down direction;
an engaging portion (132) which is disposed on
the other door member (111) and with which
one end of the lock member (131) in the up-
and-down direction engages; a movable mem-
ber (133) of which the rear end is supported
within the article outlet (11) to be turnable and
the front end urges with urging means (133c)
one end of the lock member (131) in the up-
and-down direction toward the other end in the
up-and-down direction; an unlocking member
(134) which is disposed.on the gate releasing
member (121) and, when the gate releasing
member (121) moves forward, moves the lock
member (131) in the disengaging direction by
turning the movable member (133) in the up-or-
down direction against the urging force.

6. The automatic beverage vending machine accord-
ing to Claim 1, 2, 3, 4 or 5 wherein:

acup (A) is placed on an article mounting base
(12) located underneath the front face of the ar-
ticle outlet (11) by the action of said carrying
mechanism (100) to carry the cup (A) to the out-
side of the article outlet (11) and to move it
downward.
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