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DESCRIPTION

PRODUCT DISCHARGING DEVICE
Field
[0001] The present invention is related to a product
discharging device and, more specifically, to a product
discharging device that is, for example, applied to a
vending machine selling products such as canned beverages,
plastic-bottled-beverages, and the like and is configured
to deliver the products stored in a product storage passage,
as necessary.
Background
[0002] Conventionally, in a vending machine selling
products such as canned beverages, plastic-bottled-
beverages, and the like, for example, a product storage
chamber on the inside of a main body cabinet serving as the
main body of the vending machine is provided with a product
storage rack. The product storage rack includes a product
storage passage extending in the up-and-down direction and
a product discharging device provided in a lower part of
the product storage passage.
[0003] The product discharging device is configured so
as to include a lower pedal and an upper pedal. The lower
pedal and the upper pedal are linked, wvia links, to an
Alternating Current (AC) solenoid, which is an actuator.
When the AC solenoid has an electric current flowing
therethrough (hereinafter, "current flowing state™"™), the
lower pedal and the upper pedal each advance into and
retreat from the product storage passage, as necessary.
[0004] In the product discharging device configured in
this manner, in a standby state, the upper pedal is in the
state of having retreated from the product storage passage,
whereas the lower pedal is in the state of having advanced

into the product storage passage. Accordingly, the lower
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pedal abuts against the product in the lowest position
stored in the product storage passage, so that the downward
moves of the products stored in the product storage passage
are regulated.

[0005] Further, when a product discharge instruction is
issued, in the product discharging device positioned in the
lower part of the product storage passage storing the
corresponding product, the upper pedal advances into the
product storage passage via the link and abuts against the
product in the second lowest position, because the AC
solenoid goes into the current-flowing state. Accordingly,
the downward moves of the product in the second lowest
position and the products stored above the product are
regulated. Further, because the AC solenoid goes into the
current-flowing state, the lower pedal retreats from the
product storage passage, and when the product in the lowest
position alone is discharged downward and passes by the
lower pedal, the lower pedal advances into the product
storage passage due to an urging force of a spring. After
that, when the current-flowing state of the AC solenoid is
cancelled so that no electric current flows in the AC
solenoid, the standby state described above is resumed
where the lower pedal has advanced into the product storage
passage, while the retreating move thereof is regulated,
whereas the upper pedal is in the state of having retreated
from the product storage passage.

[0006] Further, in addition to the pedals, the product
discharging device includes a sold-out detection lever and
a sold-out detection switch. The sold-out detection lever
is swingably provided in a region above the upper pedal, so
as to advance into and retreat from the product storage
passage. The sold-out detection lever is urged by an

urging means so as to advance into the product storage
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passage. When there is at least one product in the product
storage passage, the sold-out detection lever retreats from
the product storage passage due to the product, against the
urging force of the urging means.

[0007] The sold-out detection switch is linked to the
sold-out detection lever. When the sold-out detection
lever has retreated from the product storage passage, the
sold-out detection switch is in an OFF state. On the
contrary, when the sold-out detection lever has advanced
into the product storage passage, the sold-out detection
switch is in an ON state. While in the ON state, the sold-
out detection switch outputs a sold-out signal indicating
that the products in the corresponding product storage
passage have been sold out (see, for example, Patent
Document 1).

Citation List

Patent Literature

[0008] Patent Literature 1: Japanese Laid-open Patent
Publication No. 2001-188953

Summary

Technical Problem

[0009] In the product discharging device proposed in
Patent Document 1 described above, the sold-out detection
lever is provided in the region above the upper pedal, and
the length thereof in the extending direction is restricted
in order to avoid interference with the advancing and
retreating moves of the upper pedal. For this reason, when
the sold-out detection lever advances into the product
storage passage, the last product remaining in the product
storage passage is placed on the lower pedal. Accordingly,
even if it is indicated that the products in the product
storage passage have been sold out, at least one product is

still present in actuality. Consequently, the number of
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sales opportunities of the products is smaller than the
number of products stored in the corresponding product
storage passage.

[0010] To cope with this situation, it is also possible
to configure the product discharging device in such a
manner that, even i1f the sold-out detection lever has
advanced into the product storage passage so as to bring
the sold-out detection switch into the ON state, the
product is discharged only one more time according to a
product discharge instruction even after the sold-out
detection switch has shifted into the ON state, on the
assumption that a product is placed on the lower pedal.
[0011] However, although it is possible to detect that
the sold-out detection lever has advanced into the product
storage passage because the sold-out detection switch goes
into the ON state, it is not possible to recognize whether
or not a product is placed on the lower pedal. There is a
possibility that a product may be stuck in an unexpected
posture in the product storage passage between the sold-out
detection lever and the lower pedal. In that situation,
even if the product discharge instruction is issued only
one more time, it is not possible to deliver the product in
a fail-proof manner, and the user of the vending machine
will be put to a disadvantage.

[0012] In view of the circumstances explained above, it
is an object of the present invention to provide a product
discharging device that is able to increase the sales
opportunities of products.

Solution to Problem

[0013] To achieve the above-described object, a product
discharging device according to the preset invention
includes: a lower pedal swingably arranged with a base in

such a manner that a distal end thereof advances into and
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retreats from a product storage passage storing therein,
along an up-and-down direction, products that are input
thereto; and an upper pedal swingably arranged with the
base in a region above the lower pedal, in such a manner
that a distal end thereof advances into and retreats from
the product storage passage. while in a standby state, by
causing the upper pedal to retreat from the product storage
passage and causing the lower pedal to advance into the
product storage passage, a product in a lowest position is
placed on a top face of the lower pedal, so that the lower
pedal goes into a first standby posture and restrains the
product from moving downward, whereas, while in a driven
state, by causing the upper pedal to advance into the
product storage passage so as to abut against a product in
a second lowest position and causing the lower pedal to
retreat from the product storage passage, the product in
the lowest position is discharged downward. When no
product is placed on the top face of the lower pedal in the
standby state, the lower pedal goes into a second standby
posture in which the distal end thereof is positioned
higher than in the first standby posture. The product
discharging device includes a sold-out detection switch
configured to detect whether there is any product in the
product storage passage by going into an ON state or an OFF
state when the lower pedal is in the first standby posture
and going into the OFF state or the ON state when the lower
pedal is in the second standby posture.

[0014] The product discharging device according to the
present invention further includes: a sold-out link that is
arranged with a swing support shaft serving as a swing
central axis of the lower pedal. The sold-out link being
configured to bring the sold-out detection switch into the

ON state by not pressing a contact element of the sold-out
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detection switch when the lower pedal is in the first
standby posture, and to bring the sold-out detection switch
into the OFF state by pressing the contact element when the
lower pedal is in the second standby posture.

[0015] In the product discharging device according to
the present invention, the sold-out detection switch is
arranged with a harness guide which is provided for the
base and along which a harness is extended.

[0016] In the product discharging device according to
the present invention, the product discharging device is
configured to structure a product dispensing device by
being arranged back to back with another product
discharging device including: another lower pedal swingably
arranged with a base in such a manner that a distal end
thereof advances into and retreats from another product
storage passage storing therein, along an up-and-down
direction, products that are input thereto; and another
upper pedal swingably arranged with the base in a region
above said another lower pedal, in such a manner that a
distal end thereof advances into and retreats from said
another product storage passage, wherein while in a standby
state, by causing said another upper pedal to retreat from
said another product storage passage and causing said
another lower pedal to advance into said another product
storage passage, a product in a lowest position is placed
on a top face of said another lower pedal, so that said
another lower pedal goes into a first standby posture and
restrains the product from moving downward, whereas, while
in a driven state, by causing said another upper pedal to
advance into said another product storage passage so as to
abut against a product in a second lowest position and
causing said another lower pedal to retreat from said

another product storage passage, the product in the lowest



10

15

20

25

30

position is discharged downward. When no product is placed
on the top face of said another lower pedal in the standby
state, said another lower pedal goes into a second standby
posture in which the distal end thereof is positioned
higher than in the first standby posture. The product
discharging device includes another sold-out detection
switch configured to detect whether there is any product in
said another product storage passage by going into an ON
state or an OFF state when said another lower pedal is in
the first standby posture and going into the OFF state or
the ON state when said another lower pedal is in the second
standby posture.

[0017] In the product discharging device according to
the present invention, the sold-out detection switch and
said another sold-out detection switch are integrally
structured.

[0018] The product discharging device according to the
present invention further includes: another sold-out link
that is arranged with a swing support shaft serving as a
swing central axis of said another lower pedal, said
another sold-out link being configured to bring said
another sold-out detection switch into the ON state by not
pressing a contact element of said another sold-out
detection switch when said another lower pedal is in the
first standby posture, and to bring said another sold-out
detection switch into the OFF state by pressing the contact
element when said another lower pedal is in the second
standby posture. The sold-out detection switch and said
another sold-out detection switch are provided so as to be
interposed between the sold-out link and said another sold-
out link.

Advantageous Effects of Invention

[0019] According to the present invention, when no
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product is placed on the top face thereof in the standby
state, the lower pedal goes into the second standby posture
in which the distal end thereof is positioned higher than
in the first standby posture. With the arrangement in
which the sold-out detection switch is in the ON state or
the OFF state while the lower pedal is in the first standby
posture and is in the OFF state or the ON state while the
lower pedal is in the second standby posture, it is
possible to detect whether or not there is any product in
the product storage passage. It is therefore possible to
recognize, without failure, that no product is present in
the product storage passage. In addition, it is possible
to arrange the number of sales opportunities of the
products to match the number of products stored in the
product storage passage. Consequently, an advantageous
effect is achieved where it is possible to increase the
sales opportunities of the products.
Brief Description of Drawings
[0020] FIG. 1 is a cross-sectional side view from the
right side illustrating an internal structure of a vending
machine to which a product discharging device according to
an embodiment of the present invention is applied;

FIG. 2 is a side view from the right side of product
dispensing devices illustrated in FIG. 1;

FIG. 3 is a perspective view from the right front side
of the product dispensing devices illustrated in FIG. 1;

FIG. 4 is a perspective view from the right rear side
of the product dispensing devices illustrated in FIG. 1;

FIG. 5 is a perspective view from the right rear side
of a first product discharging device illustrated in FIGS.
2 to 4;

FIG. 6 is a schematic drawing for explaining a right

side view of a relevant part of the first product
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discharging device illustrated in FIGS. 2 to 5;

FIG. 7 is a schematic drawing for explaining the right
side view of the relevant part of the first product
discharging device illustrated in FIGS. 2 to 5;

FIG. 8 is a schematic drawing for explaining the right
side view of the relevant part of the first product
discharging device illustrated in FIGS. 2 to 5;

FIG. 9 is a perspective view of a base of the first
product discharging device illustrated in FIGS. 2 to 5;

FIG. 10 is a perspective view of a bearing section and
a harness guide attached to the base illustrated in FIG. 9;

FIG. 11 is a perspective view of a first sold-out link
and a second sold-out link;

FIG. 12 is a side view of a relevant part of the
product dispensing device illustrated in FIGS. 2 to 4;

FIG. 13 is a side view illustrating a relationship
between the first sold-out link and a first sold-out
detection switch observed when a lower pedal is in a
standby-with-product posture;

FIG. 14 is a perspective view of a rotation stopper
structuring the first product discharging device
illustrated in FIGS. 2 to 5;

FIG. 15 is a perspective view illustrating a
relationship between the first sold-out link and the first
sold-out detection switch observed when the lower pedal has
made a retreating move;

FIG. 16 is an exploded perspective view from the right
front side of a relevant part of a driving unit in the
first product discharging device;

FIG. 17 is an exploded perspective view from the left
rear side of a relevant part of the driving unit in the
first product discharging device;

FIG. 18 is a perspective view from the right front
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side of a second product discharging device illustrated in
FIGS. 2 to 4;

FIG. 19 is a schematic drawing for explaining a right
side view of a relevant part of the second product
discharging device illustrated in FIGS. 2 to 4 and 18;

FIG. 20 is a perspective view of a base of the second
product discharging device illustrated in FIG. 18;

FIG. 21 is a perspective view of a bearing section and
a guide attached to the base illustrated in FIG. 20;

FIG. 22 is a block diagram of a controlling system
characterizing a product dispensing device;

FIG. 23 is a perspective view from the right rear side
of the first product discharging device;

FIG. 24 is a flowchart of specifics of a dispensation
controlling process performed by a dispensation controlling
unit;

FIG. 25 is a perspective view from the right rear side
of the first product discharging device;

FIG. 26 is a drawing for explaining a front view of
operations performed by a relevant part of the driving
unit;

FIG. 27 is a drawing for explaining a rear straight-on
view of operations performed by the relevant part of the
driving unit;

FIG. 28 is a flowchart of specifics of a first retry
process in the dispensation controlling process illustrated
in FIG. 24;

FIG. 29 is a flowchart of specifics of a second retry
process in the dispensation controlling process illustrated
in FIG. 24;

FIG. 30 is an exploded perspective view of a
modification example of the driving unit;

FIG. 31 is a perspective view of a modification
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example of the product dispensing device;

FIG. 32 is a drawing for explaining a relevant part of
another modification example of the product dispensing
device;

FIG. 33 is a schematic drawing for explaining a
configuration of the sold-out detection switch illustrated
in FIG. 32;

FIG. 34 is a drawing for explaining a manner in which
the second product discharging device is attached to the
first product discharging device; and

FIG. 35 is a drawing for explaining an action of a
sloped guiding surface of the second sold-out link.
Description of Embodiments
[0021] Exemplary embodiments of a product discharging
device of the present invention will be explained in detail,
with reference to the accompanying drawings.

[0022] FIG. 1 is a cross-sectional side view from the
right side illustrating an internal structure of a vending
machine to which a product discharging device according to
an embodiment of the present invention is applied. The
vending machine in the present example is configured to
sell products in a cooled or heated state and includes a
main body cabinet 1, an external door 2, and an internal
door 3.

[0023] The main body cabinet 1 is structured by
combining a plurality of steel plates as appropriate in the
shape of a rectangular parallelepiped having an open front
face. The main body cabinet 1 has, on the inside thereof,
a product storage chamber 4 having a thermally-insulated
structure. The external door 2 is configured to cover the
front-face opening of the main body cabinet 1 and is
provided in a lateral edge part of the main body cabinet 1

so as to be able to open and close. On the front face of
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the external door 2, elements that are required by the
sales of the products such as the following are provided: a
display window, product selection buttons, a banknote
insertion opening, a coin input slot, a return lever, an
integrated display device, a coin return outlet, and a
product access outlet 2a. The internal door 3 is a
thermally-insulating door that is for covering the front-
face opening of the product storage chamber 4 and is
divided in two sections in upper and lower positions. 1In
positions on the inside of the external door 2, an upper
thermally-insulating door 3a is provided in a lateral edge
part of the external door 2 so as to be able to open and
close, whereas a lower thermally-insulating door 3b is
provided in a lateral edge part of the main body cabinet 1
so as to be able to open and close. In a lower part of the
lower thermally-insulating door 3b of the internal door 3,
a product discharge outlet 3c used for delivering the
products to the outside of the product storage chamber 4 is
provided.

[0024] Further, the vending machine is provided with a
product chute 5 positioned inside the product storage
chamber 4. A temperature adjusting unit 6 is provided in a
region (which hereinafter may be referred to as "heat
exchange region") positioned below the product chute 5,
whereas product storage racks 10 is provided in a region
(which hereinafter may be referred to as "product storage
region") positioned above the product chute 5.

[0025] The product chute 5 is a plate-like member used
for guiding a product discharged from any of the product
storage racks 10 to the product discharge outlet 3c of the
internal door 3. The product chute 5 is provided so as to
be gradually sloped downward toward the front. Although

not illustrated, the product chute 5 has formed therein a
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large number of ventilation holes (not illustrated) that
allow communication between the heat exchange region and
the product storage region.

[0026] The temperature adjusting unit 6 is provided for
maintaining the internal ambient of the product storage
chamber 4 at a desired temperature level and is configured
so as to include an evaporator 6a, an electric heater 6b,
and an air blowing fan 6c¢ for a refrigeration cycle. 1In
the temperature adjusting unit 6, when the air blowing fan
6c 1s driven while the refrigeration cycle is being
operated, for example, because the air cooled by the
evaporator 6a is sent upward through the ventilation holes
formed in the product chute 5, it is possible to maintain
the product storage region in a low-temperature state. In
contrast, when the air blowing fan 6c is driven while an
electric current is flowing through the electric heater 6b,
because the air heated by the electric heater 6b is sent
upward through the ventilation holes formed in the product
chute 5, it is possible to maintain the product storage
region in a high-temperature state. In this situation,
although not illustrated, a compressor, a condenser, and an
expansion valve for the refrigeration cycle are all
provided in a machine chamber 7, which is provided on the
outside of the product storage chamber 4.

[0027] The product storage racks 10 are three columns
arranged in the front-and-back direction. Each of the
product storage racks 10 includes a plurality of (two, in
the illustrated example) product storage passages 13 that
are formed so as to meander along the up-and-down direction
by passage structuring elements 12 provided between a pair
of base lateral boards 11. On the inside of each of the
product storage passages 13, a plurality of products can be

stored along the up-and-down-direction, while each product
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is in a laid-down posture extending sideways. More
specifically, the passage structuring elements 12 are
provided so as to face each other on the front side and the
rear side of each of the product storage passages 13 and
are fixed to the base lateral boards 11. With these
arrangements, in each of the product storage racks 10, the
two product storage passages 13 are provided so as to be
positioned adjacent to each other in the front-and-back
direction. In the following sections, in each of the
product storage racks 10, the product storage passage 13 on
the front side may be referred to as a first product
storage passage 13a, whereas the product storage passage 13
on the rear side may be referred to as a second product
storage passage 13b.

[0028] Further, the passage structuring elements 12 are
provided with flappers (not illustrated). The flappers are
swingably arranged with the passage structuring elements 12
so as to advance into and retreat from the product storage
passages 13. The flappers are urged by coil springs (not
illustrated) so as to be in the posture of having advanced
into the product storage passages 13 in a normal state.
Further, as a result of abutting against a product passing
through any of the product storage passages 13, the
flappers correct the posture of the passing product by
making a retreating move so as to fit along the meandering
product storage passage 13, against the urging force of the
coil springs.

[0029] FEach of the product storage racks 10 is provided
with top trays 14 positioned in an upper part of the
product storage passages 13 and with a product dispensing
device 20 positioned in a lower part of the product storage
passages 13.

[0030] FEach of the top trays 14 is structured by bending
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a flat metal sheet and is provided between the base lateral
boards 11 so as to be gradually sloped downward from the
front toward the rear. The top face of each of the top
trays 14 structures a product guiding passage 15 that
guides the products that are input through an input slot to
the corresponding product storage passage 13.

[0031] FIGS. 2 to 4 each illustrate any of the product
dispensing devices 20 illustrated in FIG. 1. FIG. 2 1is a
side view from the right side. FIG. 3 is a perspective
view from the right front side. FIG. 4 is a perspective
view from the right rear side.

[0032] As illustrated in FIGS. 2 to 4, the product
dispensing device 20 includes one product discharging
device (which hereinafter may be referred to as "first
product discharging device") 20a and the other product
discharging device (which hereinafter may be referred to as
"second product discharging device") 20b. The first
product discharging device 20a and the second product
discharging device 20b are combined together and are
positioned back to back with each other. FIGS. 2 to 4 each
illustrate a situation where no products are stored for the
first and the second product discharging devices 20a and
20b structuring the product dispensing device 20.

[0033] FIG. 5 is a perspective view from the right rear
side of the first product discharging device 20a
illustrated in FIGS. 2 to 4. 1In the following sections, a
configuration of the first product discharging device 20a
will be explained. After that, the second product
discharging device 20b will be explained.

[0034] FIGS. 6 to 8 are schematic drawings for
explaining the right side view of a relevant part of the
first product discharging device 20a illustrated in FIGS. 2

to 5. In the following sections, the configuration of the
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first product discharging device 20a will be explained,
with reference to also FIGS. 6 to 8 as necessary.

[0035] The first product discharging device 20a is
applied to the first product storage passage 13a and is
provided in a lower part of the first product storage
passage 13a. The first product discharging device 20a
includes a base 21 and functions so as to store products in
the first product storage passage 13a in a standby state
and so as to deliver corresponding products to the product
chute 5 one by one in a driven state, by controlling
behaviors of the products in the space formed thereby with
a passage width regulating board 16 opposing thereto.

[0036] As illustrated in FIG. 9, the base 21 is
configured by applying cutting processing and bending
processing to a steel plate. The base 21 is positioned so
that a surface thereof faces the passage width regulating
board 16. The two lateral parts of the base 21 are bent so
as to form side walls 2la. The base 21 also has a first
insertion hole 22 and a second insertion hole 23 formed in
a middle part thereof. The perimeters of the first
insertion hole 22 and the second insertion hole 23 are bent
so as to form flanges, similarly to the side walls 21a.
[0037] The first insertion hole 22 and the second
insertion hole 23 are formed so as to be positioned side by
side in the left-and-right direction and so as to have the
same dimension as each other in the up-and-down direction.
To describe the first insertion hole 22 and the second
insertion hole 23 more specifically, the first insertion
hole 22 is positioned on the left side of the second
insertion hole 23, and the width of the first insertion
hole 22 in the left-and-right direction is larger than the
width of the second insertion hole 23 in the left-and-right

direction. Further, the first insertion hole 22 and the
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second insertion hole 23 are each a through opening (a
recess that allows a lower pedal 28 and an upper pedal 29
(explained later) to retreat to the inside of the base 21),
and the two holes, as a whole, substantially form the shape
of a rectangle. An upper end part of the first insertion
hole 22 projects toward the left, whereas an upper end part
of the second insertion hole 23 projects toward the right.
A first left bearing piece 22a is provided in a left edge
part of the first insertion hole 22, whereas a first right
bearing piece 22b is provided in a right edge part of the
first insertion hole 22. Further, a second left bearing
piece 23a is provided in a left edge part of the second
insertion hole 23, whereas a second right bearing piece 23b
is provided in a right edge part of the second insertion
hole 23. 1In this situation, the first left bearing piece
22a and the second right bearing piece 23b correspond to
the flanges formed in the perimeters of the first insertion
hole 22 and the second insertion hole 23. Further, the
first right bearing piece 22b and the second left bearing
piece 23a are formed as shaft insertion flanges serving as
U-shaped two leg pieces of a bearing holding section that
is configured to hold a bearing section 24 (explained
later) in a fitted manner and that is integrally formed
with the base 21 so as to have a U-shaped (discontinuous)
cross section. Further, the bearing holding section has a
function of maintaining the strength of the base 21, even
when the base 21 has formed therein the large through
opening structured by the first insertion hole 22 and the
second insertion hole 23 that, as a whole, substantially
form the shape of a rectangle.

[0038] The base 21 configured as described above has the
bearing section 24 and a harness guide 25 attached thereto,

as illustrated in FIG. 10. The bearing section 24 1is
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formed by using a resin material and the like and is fitted
between the first right bearing piece 22b and the second
left bearing piece 23a.

[0039] The harness guide 25 is formed by using a resin
material and the like, similarly to the bearing section 24.
The harness guide 25 is fitted along the right side wall
21la of the base 21, so as to be positioned adjacent to the
second right bearing piece 23b. The harness guide 25 is
provided for the purpose of allowing a harness to extend
along therewith, the harness being an electrical component
attached to the first product discharging device 20a. Also,
the harness guide 25 serves as a guiding member when the
first product discharging device 20a and the second product
discharging device 20b are combined together while being
positioned back to back with each other.

[0040] The harness guide 25 is provided with a first
sold-out detection switch 26 and a second sold-out
detection switch 27.

[0041] The first sold-out detection switch 26 is
arranged to be positioned next to the second sold-out
detection switch 27 in the front-and-back direction and is
positioned on the front side of the second sold-out
detection switch 27. The first sold-out detection switch
26 1s a so-called push-type switch and includes a contact
element 26a that is urged by a spring (not illustrated) to
stand upright. While the contact element 26a is not
pressed, the first sold-out detection switch 26 is in an
OFF state and sends an OFF signal to a dispensation
controlling unit 110 (explained later). 1In contrast, while
the contact element 26a is being pressed and displaced
against the urging force of the spring, the first sold-out
detection switch 26 is in an ON state and sends an ON

signal to the dispensation controlling unit 110.
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[0042] In the present embodiment, the first sold-out
detection switch 26 is configured so as to be in the OFF
state while the contact element 26a is not pressed and so
as to be in the ON state while the contact element 26a is
being pressed and displaced. However, in the present
invention, the first sold-out detection switch 26 may be
configured so as to be in the ON state while the contact
element 26a is not pressed and so as to be in the OFF state
while the contact element 26a is being pressed and
displaced.

[0043] The second sold-out detection switch 27 is
positioned on the rear side of the first sold-out detection
switch 26. The second sold-out detection switch 27 is a
so-called push-type switch and includes a contact element
27a that is urged by a spring (not illustrated) to stand
upright. While the contact element 27a is not pressed, the
second sold-out detection switch 27 is in an OFF state and
sends an OFF signal to the dispensation controlling unit
110 (explained later). In contrast, while the contact
element 27a is being pressed and displaced against the
urging force of the spring, the second sold-out detection
switch 27 is in an ON state and sends an ON signal to the
dispensation controlling unit 110.

[0044] In the present embodiment, the second sold-out
detection switch 27 is configured so as to be in the OFF
state while the contact element 27a is not pressed and so
as to be in the ON state while the contact element 27a is
being pressed and displaced. However, in the present
invention, the second sold-out detection switch 27 may be
configured so as to be in the ON state while the contact
element 27a is not pressed and so as to be in the OFF state
while the contact element 27a is being pressed and

displaced.
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[0045] The base 21 is provided with a first swing
support shaft 28a and a second swing support shaft 29a.
The first swing support shaft 28a is a shaft-like member
that is installed to span across through the through holes
22al, 22bl, 23al, 23bl, and 24a formed in the first left
bearing piece 22a, the first right bearing piece 22b, the
second left bearing piece 23a, the second right bearing
piece 23b, and the bearing section 24, in such a manner
that the first swing support shaft 28a extends
substantially in the horizontal direction. The first swing
support shaft 28a supports the lower pedal 28 in a middle
part thereof.

[0046] Further, a first sold-out link 30 is provided at
the right end of the first swing support shaft 28a. As
illustrated in FIG. 11, the first sold-out link 30 is
configured so as to include a first sold-out base section
31, a first sold-out abutting section 32, and a first sold-
out pressing section 33. The first sold-out base section
31 is substantially in the shape of a disc and has formed
therein a through hole 31la through which the right end of
the first swing support shaft 28a penetrates. The first
sold-out abutting section 32 extends from a rear part of
the first sold-out base section 31 toward the left side.
The first sold-out pressing section 33 is formed so as to
protrude from a lower part of the first sold-out base
section 31 toward the right side. The through hole 3la
formed in the first sold-out base section 31 is arranged to
be larger than the first swing support shaft 28a, so that
the first sold-out link 30 is able to move freely with
respect to the first swing support shaft 28a.

[0047] The second swing support shaft 29a is a shaft-
like member that is installed to span across through the

through holes 22a2, 22b2, 23a2, 23b2, and 24b formed in the
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first left bearing piece 22a, the first right bearing piece
22b, the second left bearing piece 23a, the second right
bearing piece 23b, and the bearing section 24, in such a
manner that the second swing support shaft 29a extends
substantially in the horizontal direction, in a region
above the first swing support shaft 28a. The second swing
support shaft 29%9a supports the upper pedal 29 in a middle
part thereof.

[0048] The lower pedal 28 is a plate-like member and is
provided so as to be swingable on the central axis of the
first swing support shaft 28a, as a result of having the
first swing support shaft 28a inserted through the basal
end thereof.

[0049] The distal end of the lower pedal 28 extends
outward in the radial direction of the first swing support
shaft 28a. When swinging around on the central axis of the
first swing support shaft 28a, the distal end of the lower
pedal 28 is able to advance into and retreat from the first
product storage passage 13a via the first insertion hole 22
and the second insertion hole 23. 1In other words, the
lower pedal 28 is configured so as to be swingable to
advance into and retreat from the first product storage
passage 1l3a.

[0050] A lower pedal spring 28b is interposed between
the lower pedal 28 and the base 21. The lower pedal spring
28b is configured to urge the lower pedal 28 at all times
in such a direction that the lower pedal 28 advances into
the first product storage passage 13a. More specifically,
as illustrated in FIG. 6, the lower pedal spring 28b is
configured to arrange the lower pedal 28 to be in a standby
posture (which hereinafter may be referred to as "standby-
without-product posture") where the distal end of the lower

pedal 28 is positioned higher than the first swing support
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shaft 28a. Further, when a product is placed on the top
face of the lower pedal 28, as illustrated in FIG. 7, the
lower pedal spring 28b is configured to arrange the lower
pedal 28 in another standby posture (which hereinafter may
be referred to as "standby-with-product posture") where the
distal end of the lower pedal 28 is positioned at the same
height as the first swing support shaft 28a.

[0051] In this configuration, when the lower pedal 28 is
in the standby-without-product posture, the distal end of
the lower pedal 28 is positioned higher than when the lower
pedal 28 is in the standby-with-product posture.

[0052] Further, when the lower pedal 28 is in the
standby-without-product posture as illustrated in FIG. 12,
as a result of the basal end of the lower pedal 28 abutting
against the first sold-out abutting section 32 of the first
sold-out link 30, the first sold-out 1link 30 rotates by
using the first swing support shaft 28a as the rotation
center, which causes the first sold-out pressing section 33
to press the contact element 26a of the first sold-out
detection switch 26. Accordingly, the first sold-out
detection switch 26 goes into the ON state, as a result of
the contact element 26a being pressed and being displaced
forward against the urging force of the spring and thus
sends the ON signal to the dispensation controlling unit
110.

[0053] When the lower pedal 28 is in the standby-with-
product posture, in contrast, as a result of the basal end
of the lower pedal 28 being positioned apart from the first
sold-out abutting section 32 of the first sold-out link 30
as illustrated in FIG. 13, the first sold-out link 30 goes
into a free state. Accordingly, the first sold-out
detection switch 26 goes into the OFF state, as a result of

the contact element 26a being urged by the spring so as to
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be in an upright posture, and thus sends the OFF signal to
the dispensation controlling unit 110. In other words, the
first sold-out link 30 that is in the free state rotates by
using the first swing support shaft 28a as the rotation
center, as a result of the first sold-out pressing section
33 being pressed by the contact element 26a.

[0054] The lower pedal 28 described above includes a
plate-like pedal main body 281 and a pair of guiding
sections 282. The pair of guiding sections 282 is provided
on the rear surface side of the pedal main body 281. The
guiding sections 282 are each a plate-like member extending
in the up-and-down direction and are formed so as to oppose
each other. A guiding groove 283 is formed on each of the
opposing surfaces of the guiding sections 282.

[0055] The guiding groove 283 includes: a fitted section
283a which is in the lowest position when the lower pedal
28 i1s in an advance position (the state illustrated in FIG.
6) where the lower pedal 28 has advanced, to the maximum,
into the first product storage passage 13a and into which a
pedal operation shaft 361 of a rotation stopper 36
(explained later) is fitted; an abutted section 283d which
is in the highest position when the lower pedal 28 is in a
retreat position (the state illustrated in FIG. 8) where
the lower pedal 28 has retreated, to the maximum, from the
first product storage passage 13a and against which the
pedal operation shaft 361 of the rotation stopper 36 abuts;
and a first guiding section 283b and a second guiding
section 283c that connect the fitted section 283a and the
abutted section 283d together so as to be contiguous.

[0056] The first guiding section 283b is formed in the
guiding section 282 in such a manner that, when the lower
pedal 28 has advanced, to the maximum, into the first

product storage passage 13a (i.e., the advance position),
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the first guiding section 283b is sloped diagonally upward
so as to extend from the fitted section 283a to be
positioned away from the base 21, and is then sloped
diagonally upward so as to approach the base 21 and to
reach the abutted section 283d.

[0057] The second guiding section 283c is formed in the
guiding section 282 in such a manner that, when the lower
pedal 28 has advanced, to the maximum, into the first
product storage passage 13a (i.e., the advance position),
the second guiding section 283c is sloped diagonally
downward so as to extend from the abutted section 283d to
be positioned away from the base 21 and to reach the fitted
section 283a.

[0058] The length of the lower pedal 28 from the first
swing support shaft 28a outward in the radial direction is
arranged so as to ensure that a gap smaller than the
maximum width of a product having a small maximum width is
formed between the lower pedal 28 and the passage width
regulating board 16, when the lower pedal 28 has advanced,
to the maximum, into the first product storage passage 13a
(i.e., the advance position).

[0059] The upper pedal 29 is a plate-like member and is
arranged with the base 21 so as to be swingable on the
central axis of the second swing support shaft 29%a, as a
result of having the second swing support shaft 29%a
inserted through the basal end thereof.

[0060] The distal end of the upper pedal 29 extends
outward in the radial direction of the second swing support
shaft 29a. When swinging around on the central axis of the
second swing support shaft 29a, the distal end of the upper
pedal 29 is able to advance into and retreat from the first
product storage passage 13a via the first insertion hole 22

and the second insertion hole 23. In other words, the
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upper pedal 29 is configured so as to be swingable to
advance into and retreat from the first product storage
passage 13a.

[0061] An upper pedal spring (not illustrated) is
interposed between the upper pedal 29 and the base 21. The
upper pedal spring is configured to urge the upper pedal 29
at all times in such a direction that the upper pedal 29
retreats from the first product storage passage 13a.

[0062] The upper pedal 29 is provided with a pressed
sloped face 291, a recess 292, a stopper abutting section
293, and a projection 294. The pressed sloped face 291 is
a curved sloped face that is provided at the distal end of
the upper pedal 29 and that is gradually sloped downward
toward the first product storage passage 13a when the upper
pedal 29 is caused to retreat from the first product
storage passage 13a. The recess 292 is one strip of
recessed section that is provided on the rear surface side
of the upper pedal 29 and that extends substantially in the
horizontal direction so as to have openings on the two
lateral faces of the upper pedal 29. The stopper abutting
section 293 is a section against which a stopper pin 34a
(explained later) abuts and is formed to be sloped above
the recess 292 on the rear surface of the upper pedal 29.
[0063] The projection 294 is provided at the basal end
of the upper pedal 29 so as to project toward the first
product storage passage 13a.

[0064] The upper pedal 29 is urged by the urging force
of the upper pedal spring so as to retreat from the first
product storage passage 13a. However, an initial position
is set to a state in which the upper pedal 29 has retreated
from the first product storage passage 13a, as a result of
the stopper pin 34a abutting against the recess 292.

[0065] The upper pedal 29 configured as described above
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is in the state of leaning forward with respect to a
vertical plane passing through the second swing support
shaft 29a, while in the state (illustrated in FIG. 8) of
having advanced, to the maximum, into the first product
storage passage 13a (i.e., the advance position). Further,
the length of the upper pedal 29 from the second swing
support shaft 29%9a outward in the radial direction is
arranged so as to ensure that a gap smaller than the
maximum width of a product having a small maximum width is
formed between the upper pedal 29 and the passage width
regulating board 16, when the upper pedal 29 is in the
leaning-forward state described above.

[0066] With the base 21 described above, a stopper pin
34a, a pedal stopper pin 34b, and a stopper shaft 34c are
installed to span across between the bearing section 24 and
the second right bearing piece 23b.

[0067] The stopper pin 34a is a shaft-like member that
is provided between the bearing section 24 and the second
right bearing piece 23b so as to extend substantially in
the horizontal direction. One end of the stopper pin 34a
is inserted through a stopper pin insertion hole 23b3
formed in the second right bearing piece 23b, whereas the
other end thereof is inserted through a stopper pin
insertion hole 24cl formed in the bearing section 24
exposed from the second left bearing piece 23a. The
stopper pin 34a is connected to a pedal link 35 and is
capable of moving in up-and-down directions on the inside
of the stopper pin insertion holes 23b3 and 24cl, in
conjunction with moves of the pedal link 35 in up-and-down
directions. Further, the stopper pin 34a abuts against the
recess 292 of the upper pedal 29 placed in the initial
position.

[0068] The pedal stopper pin 34b is a shaft-like member
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provided between the bearing section 24 and the second
right bearing piece 23b so as to extend substantially in
the horizontal direction. One end of the pedal stopper pin
34b is inserted through a pedal stopper pin supporting
groove 24c2 (which is a long groove extending in up-and-
down directions similarly to the stopper pin insertion hole
24cl, is closed by the groove bottom from which the
reference character 24cl is drawn, and is not visible in
FIG. 6) formed in the bearing section 24, whereas the other
end thereof is inserted through a pedal stopper pin
supporting groove 23b4 formed in the second right bearing
piece 23b. The second left bearing piece 23a is provided
with an insertion groove 23a4 so that the pedal stopper pin
supporting groove 24c2 is exposed. The pedal stopper pin
34b is connected to the pedal link 35 and is capable of
moving in up-and-down directions on the inside of the pedal
stopper pin supporting grooves 23b4 and 24c2, in
conjunction with moves of the pedal link 35 in up-and-down
directions. When the pedal link 35 is moved in the up-and-
down directions, the circumferential surface of the pedal
stopper pin 34b slides in the grooves of the pedal stopper
pin supporting grooves 23b4 and 24c2.

[0069] The stopper shaft 34c is a shaft-like member that
is provided between the bearing section 24 and the second
right bearing piece 23b so as to extend substantially in
the horizontal direction. One end of the stopper shaft 34c
is inserted through a stopper shaft insertion hole 24c3
formed in the bearing section 24, whereas the other end
thereof is inserted through an insertion hole 23b5 formed
in the second right bearing piece 23b. The second left
bearing piece 23a has formed therein an insertion hole for
the stopper shaft 34c. The stopper shaft 34c supports, in
a middle part thereof, the rotation stopper 36.
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[0070] The rotation stopper 36 is provided between the
bearing section 24 and the second right bearing piece 23b,
in such a manner that the stopper shaft 34c is inserted
through an insertion hole formed at the basal end thereof
and so as to be swingable on the central axis of the
stopper shaft 34c.

[0071] The distal end of the rotation stopper 36 extends
outward in the radial direction of the stopper shaft 34c
and is able to advance into and retreat from the first
product storage passage 13a via the second insertion hole
23, when swinging around on the central axis of the stopper
shaft 34c.

[0072] The rotation stopper 36 includes the pedal
operation shaft 361 by having the pedal operation shaft 361
penetrate through the through hole 36a formed at the distal
end thereof. The pedal operation shaft 361 is a shaft-like
member provided to extend substantially in the horizontal
direction, and the two ends thereof are fitted in the
guiding grooves 283 formed in the lower pedal 28 described
above.

[0073] A pedal operation spring (not illustrated) is
interposed between the rotation stopper 36 and the base 21.
The pedal operation spring urges the rotation stopper 36 at
all times in such a direction that the rotation stopper 36
advances into the first product storage passage 13a.

[0074] The rotation stopper 36 is urged by the pedal
operation spring in such a direction that the rotation
stopper 36 advances into the first product storage passage
13a. As a result of the pedal stopper pin 34b entering a
depression 36b of the rotation stopper 36, so that the
rotation stopper 36 abuts against the pedal stopper pin 34b,
the move of the rotation stopper 36 in the retreating

direction is restrained. The initial position of the
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rotation stopper 36 is set in the state where the rotation
stopper 36 has advanced into the first product storage
passage 13a. Further, because the lower pedal 28 is urged
by the lower pedal spring 28b, the initial position of the
rotation stopper 36 is set so that the two ends of the
pedal operation shaft 361 are positioned at the fitted
section 283a of the guiding grooves 283, whereas the lower
pedal 28 has advanced into the first product storage
passage 1l3a.

[0075] Further, as illustrated in FIG. 14, the rotation
stopper 36 is provided with a plate-like blindfold section
36c that extends upward on the rear surface side thereof,
i.e., on the rear surface side of the depression 36b. The
blindfold section 36c is arranged to cover such a part of
the pedal stopper pin 34b that is positioned opposite from
the first product storage passage 13a. More specifically,
the blindfold section 36c is arranged to cover such a part
of the pedal stopper pin 34b moving in the up-and-down
directions that is positioned opposite from the first
product storage passage 13a.

[0076] The pedal link 35 described above is a
longitudinal plate-like member that extends in an up-and-
down direction, and an upper part thereof is bent toward
the front and is then extended upward. The upper part of
the pedal link 35 is provided with an abutting piece 351
that is extended toward the rear and is then extended
diagonally upward. The upper part of the pedal link 35 is
also provided with a locking section 352 that locks a link
spring 35a. The link spring 35a is interposed between the
pedal link 35 and the base 21 and is configured to urge the
pedal link 35 downward at all times.

[0077] In the state where the pedal link 35 is

positioned in the lower position by being urged by the link
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spring 35a, the stopper pin 34a is positioned at the lower
ends of the stopper pin insertion holes 23b3 and 24cl. 1In
addition, the pedal stopper pin 34b is positioned at the
lower ends of the pedal stopper pin supporting grooves 23b4
and 24c2. In this state, the recess 292 of the upper pedal
29 positioned in the retreat position abuts against the
stopper pin 34a. Furthermore, the rotation stopper 36
positioned in the advance position abuts against the pedal
stopper pin 34b, so as to restrain the retreating move of
the rotation stopper 36. Further, the pedal operation
shaft 361 of the rotation stopper 36 positioned in the
advance position is fitted in the fitted section 283a of
the lower pedal 28, and the retreating move of the lower
pedal 28 positioned in the advance position is thereby
restrained.

[0078] In contrast, in the state where the pedal link 35
is positioned in the upper position against the urging
force of the link spring 35a, the stopper pin 34a is
positioned at the upper ends of the stopper pin insertion
holes 23b3 and 24cl, as illustrated in FIG. 8. In addition,
the pedal stopper pin 34b is positioned at the upper ends
of the pedal stopper pin supporting grooves 23b4 and 24c2.
In this state, as a result of the stopper abutting section
293 of the upper pedal 29 abutting against the stopper pin
34a, the retreating move of the upper pedal 29 is
restrained, so that the upper pedal 29 is positioned in the
advance position as a result of making an advancing move
against the urging force of the upper pedal spring.

[0079] Further, because the restraining for the
retreating move imposed by the pedal stopper pin 34b is
cancelled, the rotation stopper 36 is released from the
restraining for the retreating move centered on the stopper

shaft 34c. 1In this situation, the weight of the product
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abutting against the lower pedal 28 that is maintained in
the advance position by the rotation stopper 36 is applied
to the rotation stopper 36. Accordingly, as a result of
the rotation stopper 36 being released from the restraining
for the retreating move, the rotation stopper 36 starts a
retreating move. As the retreating move of the rotation
stopper 36 is started, because the pedal operation shaft
361 comes out of the fitted section 283a of the lower pedal
28, the lower pedal 28 is permitted to make a retreating
move centered on the first swing support shaft 28a and thus
makes the retreating move due to the weight of the product,
against the elastic urging force of the lower pedal spring
28b (see FIG. 8).

[0080] Further, when the lower pedal 28 makes the
retreating move in this manner, as a result of the basal
end of the lower pedal 28 being positioned apart from the
first sold-out abutting section 32 of the first sold-out
link 30, the first sold-out 1link 30 goes into a free state.
Accordingly, because the contact element 26a of the first
sold-out detection switch 26 is in an upright posture by
being urged by the spring, the OFF state is maintained. 1In
other words, also when the lower pedal 28 has retreated,
the first sold-out link 30 does not press the contact
element 26a of the first sold-out detection switch 26,
similarly to when the lower pedal 28 is in the standby-
with-product posture.

[0081] The first product discharging device 20a
configured as described above also includes a driving unit
40, in addition to the constituent elements described above.
[0082] FIGS. 16 and 17 each illustrate a relevant part
of the driving unit 40 included in the first product
discharging device 20a. FIG. 16 is an exploded perspective

view from the right front side, whereas FIG. 17 is an
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exploded perspective view from the left rear side.

[0083] The driving unit 40 is provided in a central
region in an upper part on the rear surface side of the
base 21. The driving unit 40 includes a unit base 41
attached to the rear surface of the base 21.

[0084] The unit base 41 is formed by using, for example,
a resin material and the like and is formed in the shape of
a box of which the rear face is open. The opening on the
rear face of the unit base 41 is closed by attaching
thereto a unit cover 42 made of resin, so as to form an
accommodating space between the unit base 41 and the unit
cover 42. The accommodating space formed by the unit base
41 and the unit cover 42 in this manner has stored therein
a motor 43, gear members 44, a carrier switch 45, and link
levers 46.

[0085] The motor 43 serves as a driving source and is a
direct-current motor that is capable of rotating in forward
and reverse directions and that performs a driving
operation in response to an instruction given thereto by
the dispensation controlling unit 110 (explained later).
The motor 43 is provided while being held by a motor
holding section 4la of the unit base 41.

[0086] The gear members 44 are structured so as to
include worm gears 441, intermediate gears 442, and an
output gear 443. The worm gears 441 include a worm 441la
and worm wheels 441b.

[0087] The worm 441la is in the shape of a circular
cylinder and is attached to an output shaft 43a of the
motor 43. The worm wheels 441b include a disc-shaped first
worm wheel 441bl and a disc-shaped second worm wheel 441Db2.
[0088] The first worm wheel 441bl has formed therewith,
in a central part thereof, a shaft-like section protruding

toward the rear and has further formed therewith, on the
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circumferential surface thereof, a gear section including a
plurality of teeth.

[0089] The second worm wheel 441b2 is positioned on the
front face side of the first worm wheel 441bl and has
formed therewith a shaft-like section which protrudes
toward the front and of which the central axis is aligned
with the central axis of the shaft-like section of the
first worm wheel 441bl. The second worm wheel 441b2 also
has formed therewith, on the circumferential surface
thereof, a gear section including a plurality of teeth.
[0090] The worm wheels 441b configured as described
above are provided so as to be rotatable on the central
axis of the shaft-like section, as a result of the shaft-
like section being inserted through recesses 41b and 42b
formed in the unit base 41 and the unit cover 42, while the
gear section of the first worm wheel 441bl is engaged with
the worm 441la.

[0091] The intermediate gears 442 include a disc-shaped
first intermediate gear 442a and a disc-shaped second
intermediate gear 442b. The first intermediate gear 442a
has formed therewith, in a central part thereof, a shaft-
like section protruding toward the rear and has further
formed therewith, on the circumferential surface thereof, a
gear section including a plurality of teeth.

[0092] The second intermediate gear 442b is positioned
on the rear face side of the first intermediate gear 442a
and has formed therewith a shaft-like section which
protrudes toward the front and of which the central axis is
aligned with the central axis of the shaft-like section of
the first intermediate gear 442a. The second intermediate
gear 442b also has formed therewith, on the circumferential
surface thereof, a gear section including a plurality of

teeth.
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[0093] The intermediate gears 442 configured as
described above are provided so as to be rotatable on the
central axis of the shaft-like section, as a result of the
shaft-1like section being inserted through recesses 41c and
42c formed in the unit base 41 and the unit cover 42, while
the gear section of the first intermediate gear 442a is
engaged with the gear section of the second worm wheel
441b2.

[0094] The output gear 443 is in the shape of a disc
having a larger diameter than the worm wheels 441b and the
intermediate gears 442. The output gear 443 also has
formed therewith, on the circumferential surface thereof, a
gear section including a plurality of teeth. Further, the
output gear 443 also has formed therewith, in a central
part thereof, a shaft-like section protruding toward the
front and the rear. Further, the output gear 443 has a cam
section 443a formed on the front face thereof and has a
pressing piece 443b formed on the rear face thereof.

[0095] The cam section 443a is arc-shaped and is formed
so as to protrude toward the front. The arc of the cam
section 443a is formed so as to have a sufficient length
for moving the pedal link 35 upward and holding the pedal
link 35 in that state.

[0096] The pressing piece 443b is substantially V-shaped
and is formed so as to protrude toward the rear on the rear
face, which is the face positioned opposite from the face
on which the cam section 443a is formed.

[0097] The output gear 443 configured as described above
is provided so as to be rotatable on the central axis of
the shaft-like section, as a result of the shaft-like
section being inserted through recesses 41d and 42d formed
in the unit base 41 and the unit cover 42, while the gear

section thereof is engaged with the gear section of the
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second intermediate gear 442Db.

[0098] The carrier switch 45 is a so-called push-type
switch and includes a contact element 45a. The carrier
switch 45 is arranged with the unit base 41 so as to be
held slightly above the region where the output gear 443 is
provided. When the contact element 45a is pressed, the
carrier switch 45 goes into an ON state and so indicates to
the dispensation controlling unit 110 by sending an ON
signal thereto. On the contrary, when the contact element
45a is not pressed, the carrier switch 45 goes into an OFF
state and so indicates to the dispensation controlling unit
110 by sending an OFF signal thereto.

[0099] The link levers 46 are configured so as to
include a first link lever 461 and a second link lever 462.
The first link lever 461 is formed by using, for example, a
resin material and has a through hole 46lal formed at a
basal end 46la thereof. The first link lever 461 is formed
in the shape of a hook where a distal end 461b is extended
downward diagonally to the right from the basal end 46la
and is then curved upward diagonally to the right. Further,
a locking section 46lc is provided at the basal end 46la of
the first link lever 461. The locking section 461lc is a
plate-like elastic member that is elastically deformable
and is extended downward from the left end of the basal end
46la.

[0100] The first link lever 461 configured as described
above is provided so as to be rotatable on the central axis
of a first link shaft 42e on the front side of the output
gear 443, as a result of the first link shaft 42e provided
for the unit cover 42 being inserted through the through
hole 46lal formed at the basal end 46la. In this situation,
the first link lever 461 penetrates through a right opening
(not illustrated) formed by the unit base 41 and the unit
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cover 42 so that the distal end 461lb is positioned on the
outside of the unit base 41 and the unit cover 42. Further,
the posture of the first link lever 461 in a normal state
is determined by the locking section 46lc abutting against
a left edge part 471 of the right opening.

[0101] The second link lever 462 is formed by using, for
example, a resin material and has a through hole 462al
formed at a basal end 462a thereof. The second link lever
462 is formed in the shape of a hook where a distal end
462b is extended downward diagonally to the left from the
basal end 462a and is then curved upward diagonally to the
left. Further, the distal end 462b of the second link
lever 462 is formed to have a width in the front-and-back
direction that is larger than that of the distal end 461b
of the first link lever 461. Further, a locking section
462c is provided at the basal end 462a of the second link
lever 462. The locking section 462c is a plate-like
elastic member that is elastically deformable and is
extended downward from the right end of the basal end 462a.
[0102] The second link lever 462 configured as described
above is provided so as to be rotatable on the central axis
of a second link shaft 42f on the front side of the output
gear 443, as a result of the second link shaft 42f provided
for the unit cover 42 being inserted through the through
hole 462al formed at the basal end 462a. In this situation,
the second link lever 462 penetrates through a left opening
(not illustrated) formed by the unit base 41 and the unit
cover 42 so that the distal end 462b is positioned on the
outside of the unit base 41 and the unit cover 42. Further,
the posture of the second link lever 462 in a normal state
is determined by the locking section 462c abutting against
a right edge part 472 of the left opening.

[0103] FIG. 18 is a perspective view from the right
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front side of the second product discharging device 20b
illustrated in FIGS. 2 to 4. FIG. 19 is a schematic
drawing for explaining a right side view of a relevant part
of the second product discharging device 20b illustrated in
FIGS. 2 to 4 and 18. Most of the constituent elements of
the second product discharging device 20b are the same as
the constituent elements of the first product discharging
device 20a and are reversed in the left-and-right direction
because the constituent elements of the second product
discharging device 20b are positioned differently in the
front-and-back direction from the constituent elements of
the first product discharging device 20a. Accordingly, to
explain the second product discharging device 20b,
illustration with drawings is omitted as appropriate, and
some of the constituent elements of the second product
discharging device 20b that are the same as the constituent
elements of the first product discharging device 20a will
briefly be explained, while ['] is added to the reference
characters used for the first product discharging device
20a.

[0104] The second product discharging device 20b is
applied to the second product storage passage 13b and is
provided in a lower part of the second product storage
passage 13b. The second product discharging device 20b
includes a base 21' and functions so as to store products
in the second product storage passage 13b in the standby
state and so as to deliver corresponding products to the
product chute 5 one by one in a driven state, by
controlling behaviors of the products in the space formed
thereby with a passage width regulating board 17 opposing
thereto.

[0105] As illustrated in FIG. 20, the base 21' is

configured by applying cutting processing and bending
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processing to a steel plate. The base 21' is positioned so
that a surface thereof faces the passage width regulating
board 17. The two lateral parts of the base 21' are bent
so as to form side walls 2la'. The base 21' also has a
first insertion hole 22' and a second insertion hole 23"
formed in a middle part thereof. The perimeters of the
first insertion hole 22' and the second insertion hole 23!
are bent so as to form flanges, similarly to the side walls
21la’'.

[0106] The first insertion hole 22' and the second
insertion hole 23' are formed so as to be positioned side
by side in the left-and-right direction and so as to have
the same dimension as each other in the up-and-down
direction. To describe the first insertion hole 22' and
the second insertion hole 23' more specifically, the first
insertion hole 22' is positioned on the right side of the
second insertion hole 23', and the width of the first
insertion hole 22' in the left-and-right direction is
larger than the width of the second insertion hole 23' in
the left-and-right direction. Further, the first insertion
hole 22' and the second insertion hole 23' are each a
through opening (a recess that allows a lower pedal 28' and
an upper pedal 29' (explained later) to retreat to the
inside of the base 21'), and the two holes, as a whole,
substantially form the shape of a rectangle. An upper end
part of the first insertion hole 22' projects toward the
right, whereas an upper end part of the second insertion
hole 23" projects toward the left. A first right bearing
piece 22a' is provided in a right edge part of the first
insertion hole 22', whereas a first left bearing piece 22b'
is provided in a left edge part of the first insertion hole
22'. Further, a second right bearing piece 23a' is

provided in a right edge part of the second insertion hole
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23', whereas a second left bearing piece 23b' is provided
in a left edge part of the second insertion hole 23'. 1In
this situation, the first left bearing piece 22b' and the
second right bearing piece 23a' correspond to the flanges
formed in the perimeters of the first insertion hole 22'
and the second insertion hole 23'. Further, the first left
bearing piece 22b' and the second right bearing piece 23a’
are formed as shaft insertion flanges serving as U-shaped
two leg pieces of a bearing holding section that is
configured to hold a bearing section 24' (explained later)
in a fitted manner and that is integrally formed with the
base 21' so as to have a U-shaped (discontinuous) cross
section. Further, the bearing holding section has a
function of maintaining the strength of the base 21', even
when the base 21' has formed therein the large through
opening structured by the first insertion hole 22' and the
second insertion hole 23' that, as a whole, substantially
form the shape of a rectangle.

[0107] The base 21' configured as described above has
the bearing section 24' and a guide 48 attached thereto, as
illustrated in FIG. 21. The bearing section 24' is formed
by using a resin material and the like and is fitted
between the first left bearing piece 22b' and the second
right bearing piece 23a'. The guide 48 is formed by using
a resin material and the like, similarly to the bearing
section 24'. The guide 48 is fitted and attached to the
base 21' so as to be positioned adjacent to the second left
bearing piece 23b’'.

[0108] The base 21' is provided with a first swing
support shaft 28a' and a second swing support shaft 29a’'.
The first swing support shaft 28a' is a shaft-like member
that is installed to span across through the through holes
22al', 22bl', 23al', 23bl', and 24a' formed in the first
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right bearing piece 22a', the first left bearing piece 22b',
the second right bearing piece 23a', the second left
bearing piece 23b', and the bearing section 24', in such a
manner that the first swing support shaft 28a' extends
substantially in the horizontal direction. The first swing
support shaft 28a' supports the lower pedal 28' in a middle
part thereof.

[0109] Further, a second sold-out link 50 is provided at
the right end of the first swing support shaft 28a'. As
illustrated in FIG. 11, the second sold-out link 50 is
configured so as to include a second sold-out base section
51, a second sold-out abutting section 52, and a second
sold-out pressing section 53. The second sold-out base
section 51 is formed by, for example, connecting lower ends
of two disc-shaped sections 511 and 512 that are each C-
shaped to each other with a connecting section 513. The
disc-shaped sections 511 and 512 have formed therein
through holes 51la and 512a, respectively, through which
the right end of the first swing support shaft 28a'’
penetrates. The second sold-out abutting section 52
extends toward the left side from a front part of the disc-
shaped section 512, which is the one positioned on the left
side in the second sold-out base section 51. The second
sold-out abutting section 52 is positioned farther to the
left than the first sold-out abutting section 32 included
in the first sold-out link 30 so that no interference is
caused therebetween. The second sold-out pressing section
53 is formed so as to protrude toward the right side from a
lower part of the disc-shaped section 511, which is the one
positioned on the right side in the second sold-out base
section 51. The through holes 51la and 512a formed in the
second sold-out base section 51 are arranged to be larger

than the first swing support shaft 28a', so that the second
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sold-out link 50 is able to move freely with respect to the
first swing support shaft 28a’'.

[0110] The second swing support shaft 29%9a' is a shaft-
like member that is installed to span across through the
through holes 22a2', 22b2', 23a2', 23b2', and 24b' formed
in the first right bearing piece 22a', the first left
bearing piece 22b', the second right bearing piece 23a’',
the second left bearing piece 23b', and the bearing section
24", in such a manner that the second swing support shaft
29a' extends substantially in the horizontal direction, in
a region above the first swing support shaft 28a'. The
second swing support shaft 29a' supports the upper pedal
29' in a middle part thereof.

[0111] The lower pedal 28' is a plate-like member and is
provided so as to be swingable on the central axis of the
first swing support shaft 28a', as a result of having the
first swing support shaft 28a' inserted through the basal
end thereof.

[0112] The distal end of the lower pedal 28' extends
outward in the radial direction of the first swing support
shaft 28a'. When swinging around on the central axis of
the first swing support shaft 28a', the distal end of the
lower pedal 28' is able to advance into and retreat from
the second product storage passage 13b via the first
insertion hole 22' and the second insertion hole 23'. 1In
other words, the lower pedal 28' is configured so as to be
swingable to advance into and retreat from the second
product storage passage 13b.

[0113] A lower pedal spring 28b' is interposed between
the lower pedal 28' and the base 21'. The lower pedal
spring 28b' is configured to urge the lower pedal 28' at
all times in such a direction that the lower pedal 28"

advances into the second product storage passage 13b. More
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specifically, as illustrated in FIG. 19, the lower pedal
spring 28b' is configured to arrange the lower pedal 28' to
be in a standby posture (which hereinafter may be referred
to as "standby-without-product posture") where the distal
end of the lower pedal 28' is positioned higher than the
first swing support shaft 28a'. Further, when a product is
placed on the top face of the lower pedal 28', the lower
pedal spring 28b' is configured to arrange the lower pedal
28' in another standby posture (which hereinafter may be
referred to as "standby-with-product posture") where the
distal end of the lower pedal 28' is positioned at the same
height as the first swing support shaft 28a’'.

[0114] In this configuration, when the lower pedal 28'
is in the standby-without-product posture, the distal end
of the lower pedal 28' is positioned higher than when the
lower pedal 28' is in the standby-with-product posture.
[0115] Further, when the lower pedal 28' is in the
standby-without-product posture as illustrated in FIG. 12,
as a result of the basal end of the lower pedal 28"
abutting against the second sold-out abutting section 52 of
the second sold-out link 50, the second sold-out 1link 50
rotates by using the first swing support shaft 28a' as the
rotation center, which causes the second sold-out pressing
section 53 to press the contact element 27a of the second
sold-out detection switch 27. Accordingly, the second
sold-out detection switch 27 goes into the ON state, as a
result of the contact element 27a being pressed and being
displaced rearward against the urging force of the spring
and thus sends the ON signal to the dispensation
controlling unit 110.

[0116] When the lower pedal 28' is in the standby-with-
product posture, in contrast, as a result of the basal end
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second sold-out abutting section 52 of the second sold-out
link 50, the second sold-out link 50 goes into a free state.
Accordingly, the second sold-out detection switch 27 goes
into the OFF state, as a result of the contact element 27a
being urged by the spring so as to be in an upright posture,
and thus sends the OFF signal to the dispensation
controlling unit 110. In other words, the second sold-out
link 50 that is in the free state rotates by using the
first swing support shaft 28a' as the rotation center, as a
result of the second sold-out pressing section 53 being
pressed by the contact element 27a.

[0117] The lower pedal 28' described above includes a
plate-like pedal main body 281' and a pair of guiding
sections 282'. The pair of guiding sections 282 is
provided on the rear surface side of the pedal main body
281'. The guiding sections 282' are each a plate-like
member extending in the up-and-down direction and are
formed so as to oppose each other. A guiding groove (not
illustrated) is formed on each of the opposing surfaces of
the guiding sections 282'.

[0118] The guiding groove includes: a fitted section
which is in the lowest position when the lower pedal 28' 1is
in an advance position where the lower pedal 28' has
advanced, to the maximum, into the second product storage
passage 13b and into which a pedal operation shaft (not
illustrated) of a rotation stopper 36' (explained later) is
fitted; an abutted section which is in the highest position
when the lower pedal 28' is in a retreat position where the
lower pedal 28' has retreated, to the maximum, from the
second product storage passage 13b and against which the
pedal operation shaft of the rotation stopper 36' abuts;
and a first guiding section and a second guiding section

that connect the fitted section and the abutted section
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together so as to be contiguous.

[0119] The first guiding section is formed in the
guiding section 282' in such a manner that, when the lower
pedal 28' has advanced, to the maximum, into the second
product storage passage 13b (i.e., the advance position),
the first guiding section is sloped diagonally upward so as
to extend from the fitted section to be positioned away
from the base 21', and is then sloped diagonally upward so
as to approach the base 21' and to reach the abutted
section.

[0120] The second guiding section is formed in the
guiding section 282' in such a manner that, when the lower
pedal 28' has advanced, to the maximum, into the second
product storage passage 13b (i.e., the advance position),
the second guiding section is sloped diagonally downward so
as to extend from the abutted section to be positioned away
from the base 21' and to reach the fitted section.

[0121] The length of the lower pedal 28' from the first
swing support shaft 28a' outward in the radial direction is
arranged so as to ensure that a gap smaller than the
maximum width of a product having a small maximum width is
formed between the lower pedal 28' and the passage width
regulating board 17, when the lower pedal 28' has advanced,
to the maximum, into the second product storage passage 13b
(i.e., the advance position).

[0122] The upper pedal 29' is a plate-like member and is
arranged with the base 21' so as to be swingable on the
central axis of the second swing support shaft 29%9a', as a
result of having the second swing support shaft 29a’
inserted through the basal end thereof.

[0123] The distal end of the upper pedal 29' extends
outward in the radial direction of the second swing support

shaft 29a'. When swinging around on the central axis of
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the second swing support shaft 29a', the distal end of the
upper pedal 29' is able to advance into and retreat from
the second product storage passage 13b via the first
insertion hole 22' and the second insertion hole 23'. 1In
other words, the upper pedal 29' is configured so as to be
swingable to advance into and retreat from the second
product storage passage 13b.

[0124] An upper pedal spring (not illustrated) 1is
interposed between the upper pedal 29' and the base 21°'.
The upper pedal spring is configured to urge the upper
pedal 29' at all times in such a direction that the upper
pedal 29' retreats from the second product storage passage
13b.

[0125] The upper pedal 29' is provided with a pressed
sloped face 291', a recess 292', a stopper abutting section
293", and a projection 294'. The pressed sloped face 291°'
is a curved sloped face that is provided at the distal end
of the upper pedal 29' and that is gradually sloped
downward toward the second product storage passage 13b when
the upper pedal 29' is caused to retreat from the second
product storage passage 13b. The recess 292' is one strip
of recessed section that is provided on the rear surface
side of the upper pedal 29' and that extends substantially
in the horizontal direction so as to have openings on the
two lateral faces of the upper pedal 29'. The stopper
abutting section 293' is a section against which a stopper
pin (explained later) abuts and is formed to be sloped
above the recess 292' on the rear surface of the upper
pedal 29'.

[0126] The projection 294' is provided at the basal end
of the upper pedal 29' so as to project toward the second
product storage passage 13b.

[0127] The upper pedal 29' is urged by the urging force
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of the upper pedal spring so as to retreat from the second
product storage passage 13b. However, an initial position
is set to a state in which the upper pedal 29' has
retreated from the second product storage passage 13b, as a
result of the stopper pin abutting against the recess 292'.
[0128] The upper pedal 29' configured as described above
is in the state of leaning forward with respect to a
vertical plane passing through the second swing support
shaft 29a', while in the state of having advanced, to the
maximum, into the second product storage passage 13b (i.e.,
the advance position). Further, the length of the upper
pedal 29' from the second swing support shaft 29a' outward
in the radial direction is arranged so as to ensure that a
gap smaller than the maximum width of a product having a
small maximum width is formed between the upper pedal 29'
and the passage width regulating board 17, when the upper
pedal 29' is in the leaning-forward state described above.
[0129] With the base 21' described above, a stopper pin
(not illustrated), a pedal stopper pin 34b', and a stopper
shaft 34c' are installed to span across between the bearing
section 24' and the second left bearing piece 23b’'.

[0130] The stopper pin is a shaft-like member that is
provided between the bearing section 24' and the second
left bearing piece 23b' so as to extend substantially in
the horizontal direction. The stopper pin is connected to
the pedal link 35' and is capable of moving in up-and-down
directions, in conjunction with moves of the pedal link 35'
in up-and-down directions. Further, the stopper pin abuts
against the recess 292' of the upper pedal 29' placed in
the initial position.

[0131] The pedal stopper pin 34b' is a shaft-like member
provided between the bearing section 24' and the second

left bearing piece 23b' so as to extend substantially in
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the horizontal direction. The pedal stopper pin 34b' is
connected to the pedal link 35' and is capable of moving in
up-and-down directions, in conjunction with moves of the
pedal link 35' in up-and-down directions.

[0132] The stopper shaft 34c' is a shaft-like member
that is provided between the bearing section 24' and the
second left bearing piece 23b' so as to extend
substantially in the horizontal direction. The stopper
shaft 34c' supports, in a middle part thereof, a rotation
stopper 36'.

[0133] The rotation stopper 36' is provided between the
bearing section 24' and the second left bearing piece 23b',
in such a manner that the stopper shaft 34c' is inserted
through an insertion hole formed at the basal end thereof
and so as to be swingable on the central axis of the
stopper shaft 34c’'.

[0134] The distal end of the rotation stopper 36'
extends outward in the radial direction of the stopper
shaft 34c' and is able to advance into and retreat from the
second product storage passage 13b via the second insertion
hole 23', when swinging around on the central axis of the
stopper shaft 34c’'.

[0135] The rotation stopper 36' includes a pedal
operation shaft 361' (see FIG. 4) by having the pedal
operation shaft 361' penetrate through the through hole
(not illustrated) formed at the distal end thereof. The
pedal operation shaft 361' is a shaft-like member provided
to extend substantially in the horizontal direction, and
the two ends thereof are fitted in the guiding grooves
formed in the lower pedal 28' described above.

[0136] A pedal operation spring (not illustrated) is
interposed between the rotation stopper 36' and the base

21'. The pedal operation spring urges the rotation stopper
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36' at all times in such a direction that the rotation
stopper 36' advances into the second product storage
passage 13b.

[0137] The rotation stopper 36' is urged by the pedal
operation spring in such a direction that the rotation
stopper 36' advances into the second product storage
passage 13b. As a result of the pedal stopper pin 34b'
entering a depression 36b' of the rotation stopper 36', so
that the rotation stopper 36' abuts against the pedal
stopper pin 34b', the move of the rotation stopper 36' in
the retreating direction is restrained. The initial
position of the rotation stopper 36' is set in the state
where the rotation stopper 36' has advanced into the second
product storage passage 13b. Further, because the lower
pedal 28' is urged by the lower pedal spring 28b', the
initial position of the rotation stopper 36' is set so that
the two ends of the pedal operation shaft 361' are
positioned at the fitted section of the guiding grooves,
whereas the lower pedal 28' has advanced into the second
product storage passage 13b.

[0138] Further, the rotation stopper 36' is provided
with a plate-like blindfold section 36c¢c' that extends
upward on the rear surface side thereof, i.e., on the rear
surface side of the depression 36b'. The blindfold section
36c' is arranged to cover such a part of the pedal stopper
pin 34b' that is positioned opposite from the second
product storage passage 13b. More specifically, the
blindfold section 36c¢' is arranged to cover such a part of
the pedal stopper pin 34b' moving in the up-and-down
directions that is positioned opposite from the second
product storage passage 13b.

[0139] The pedal link 35' described above is a

longitudinal plate-like member that extends in an up-and-
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down direction, and an upper part thereof is bent toward
the rear and is then extended upward. The upper part of
the pedal link 35' is provided with an abutting piece 351
that is extended toward the front and is then extended
diagonally upward. The upper part of the pedal link 35' is
also provided with a locking section 352' that locks a link
spring 35a'. The link spring 35a' is interposed between
the pedal link 35' and the base 21' and is configured to
urge the pedal link 35' downward at all times.

[0140] In the state where the pedal 1link 35' is
positioned in the lower position by being urged by the link
spring 35a', the recess 292' of the upper pedal 29'
positioned in the retreat position abuts against the
stopper pin. Furthermore, the rotation stopper 36’
positioned in the advance position abuts against the pedal
stopper pin 34b', so as to restrain the retreating move of
the rotation stopper 36'. Further, the pedal operation
shaft 361' of the rotation stopper 36' positioned in the
advance position is fitted in the fitted section of the
lower pedal 28', and the retreating move of the lower pedal
28" positioned in the advance position is thereby
restrained.

[0141] In contrast, in the state where the pedal link
35" is positioned in the upper position against the urging
force of the link spring 35a', as a result of the stopper
abutting section 293' of the upper pedal 29' abutting
against the stopper pin, the retreating move of the upper
pedal 29' is restrained, so that the upper pedal 29' is
positioned in the advance position as a result of making an
advancing move against the urging force of the upper pedal
spring.

[0142] Further, because the restraining for the

retreating move imposed by the pedal stopper pin 34b' is
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cancelled, the rotation stopper 36' is released from the
restraining for the retreating move centered on the stopper
shaft 34c'. 1In this situation, the weight of the product
abutting against the lower pedal 28' that is maintained in
the advance position by the rotation stopper 36' is applied
to the rotation stopper 36'. Accordingly, as a result of
the rotation stopper 36' being released from the
restraining for the retreating move, the rotation stopper
36' starts a retreating move. As the retreating move of
the rotation stopper 36' is started, because the pedal
operation shaft 361' comes out of the fitted section 283a
of the lower pedal 28', the lower pedal 28' is permitted to
make a retreating move centered on the first swing support
shaft 28a' and thus makes the retreating move due to the
weight of the product, against the elastic urging force of
the lower pedal spring 28b'.

[0143] Further, when the lower pedal 28' makes the
retreating move in this manner, as a result of the basal
end of the lower pedal 28' being positioned apart from the
second sold-out abutting section 52 of the second sold-out
link 50, the second sold-out link 50 goes into a free state.
Accordingly, because the contact element 27a of the second
sold-out detection switch 27 is in an upright posture by
being urged by the spring, the OFF state is maintained. 1In
other words, also when the lower pedal 28' has retreated,
the second sold-out link 50 does not press the contact
element 27a of the second sold-out detection switch 27,
similarly to when the lower pedal 28' is in the standby-
with-product posture.

[0144] The product dispensing device 20 is structured by
combining together the first product discharging device 20a
and the second product discharging device 20b configured as

described above and arranged back to back with each other,
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while using the harness guide 25 as a guiding member.
Further, in that situation, the distal end of the first
link lever 461 included in the driving unit 40 is
positioned in a region beneath the abutting piece 351 of
the pedal link 35, whereas the distal end of the second
link lever 462 is positioned in a region beneath the
abutting piece 351' of the pedal link 35°'.

[0145] FIG. 22 is a block diagram of a controlling
system characterizing the product dispensing device 20
described above. As illustrated in FIG. 22, the product
dispensing device 20 includes the dispensation controlling
unit 110. The dispensation controlling unit 110 is
configured to control, in an integrating manner, operations
of the product dispensing device 20 according to a computer
program and data stored in a memory 111. The dispensation
controlling unit 110 is able to communicate with a vending
machine controlling unit 100 that integrally controls sales
operations of the vending machine.

[0146] The product dispensing device 20 configured as
described above is arranged as follows in the standby state.
[0147] In the driving unit 40 provided in the first
product discharging device 20a, the cam section 443a and
the pressing piece 443b included in the output gear 443 are
in the highest position, while the pressing piece 443b is
pressing the contact element 45a of the carrier switch 45.
In that situation, the carrier switch 45 is in an ON state.
In the standby state like this, the distal end 461lb of the
first link lever 461 included in the driving unit 40 is
positioned apart downward from the abutting piece 351 of
the pedal link 35, whereas the distal end 462b of the
second link lever 462 is positioned apart downward from the
abutting piece 351' of the pedal link 35'.

[0148] For this reason, in the first product discharging
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device 20a, as illustrated in FIG. 5 or FIG. 23, the pedal
link 35 is in the state of being in the lower position.
Further, because a product is placed on the top face of the
lower pedal 28 as a result of products having been input in
the first product storage passage 13a, the lower pedal 28
is in the standby-with-product posture. Also, the upper
pedal 29 is in the posture of having retreated from the
first product storage passage 13a. As described herein,
because the lower pedal 28 is in the standby-with-product
posture, the first sold-out detection switch 26 is in the
OFF state where the contact element 26a is in the upright
posture.

[0149] Further, in the second product discharging device
20b, the pedal 1link 35' is in the state of being in the
lower position. Further, the lower pedal 28' is in the
standby-with-product posture. Also, the upper pedal 29' is
in the posture of having retreated from the second product
storage passage 13b. As described herein, because the
lower pedal 28' is in the standby-with-product posture, the
second sold-out detection switch 27 is in the OFF state
where the contact element 27a is in the upright posture.
[0150] FIG. 24 is a flowchart of specifics of a
dispensation controlling process performed by the
dispensation controlling unit 110 described above.
Operations of the product dispensing device 20 will be
explained, while the dispensation controlling process is
explained. In the following explanations, the products
stored in the first product storage passage 13a may be
referred to as "first products", whereas the products
stored in the second product storage passage 13b may be
referred to as "second products".

[0151] In the dispensation controlling process, when

having received a discharge instruction for a first product
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from the vending machine controlling unit 100 (step S101:
Yes), the dispensation controlling unit 110 drives the
motor 43 to rotate in the normal direction (step S102).
[0152] When the motor 43 is driven to rotate in the
normal direction in this manner, the output gear 443 to
which the driving force of the motor 43 is transmitted via
the worm gears 441 and the intermediate gears 442 rotates
clockwise as viewed from the front.

[0153] When the output gear 443 rotates clockwise as
viewed from the front, the pressing piece 443b of the
output gear 443 moves away from the contact element 45a of
the carrier switch 45. As a result, the contact element
45a of the carrier switch 45 is released from the pressed
state and goes into the OFF state.

[0154] Due to the rotation of the output gear 443, when
the cam section 443a abuts against the basal end 46la of
the first link lever 461 from above, the first link lever
461 rotates counterclockwise as viewed from the front.
When the first link lever 461 rotates counterclockwise, it
means that the distal end 461b moves upward. As a result
of the upward move of the distal end 461b, as illustrated
in FIGS. 25 to 27, the distal end 461lb abuts against the
abutting piece 351 of the pedal link 35 and is able to move
the pedal link 35 upward by a predetermined distance
against the urging force of the link spring 35a. 1In
addition, while the cam section 443a is in sliding contact
with the basal end 46la, it is possible to maintain the
state where the pedal link 35 has been moved upward by the
predetermined distance.

[0155] In that situation, while being in sliding contact
with the cam section 443a, the first link lever 461 is
adjusted in such a manner that plane (i) including the part

that is in sliding contact with the cam section 443a is
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substantially orthogonal to plane (ii) including the
central axis thereof (i.e., the central axis of the first
link shaft 42e) and the central axis of the output gear 443.
[0156] In conjunction with the upward move of the pedal
link 35, the stopper pin 34a moves upward from the lower
ends of the stopper pin insertion holes 23b3 and 24cl, and
also, the pedal stopper pin 34b moves upward from the lower
ends of the pedal stopper pin supporting grooves 23b4 and
24c2.

[0157] In this situation, because the stopper pin 34a
moves upward while abutting against the edge wall of the
recess 292 of the upper pedal 29, the upper pedal 29 makes
an advancing move from the initial position against the
urging force of the upper pedal spring. This advancing
move of the upper pedal 29 is made as a result of the
stopper pin 34a moving upward. Further, at the point in
time when the stopper pin 34a reaches the upper ends of the
stopper pin insertion holes 23b3 and 24cl, the stopper pin
34a abuts against the stopper abutting section 293 and
restrains the retreating move of the upper pedal 29.

[0158] Further, the upper pedal 29 that has made the
advancing move now abuts against the first product in the
second lowest position (hereinafter, "next product") and
restrains the downward move of the next product.

[0159] Further, because the weight of the product
abutting against the lower pedal 28 that is maintained in
the advance position is applied to the rotation stopper 36,
the rotation stopper 36 starts a retreating move as a
result of the restraining for the retreating move being
cancelled by the upward move of the pedal stopper pin 34b.
[0160] When the rotation stopper 36 starts the
retreating move in this manner, the pedal operation shaft

361 comes out of the fitted section 283a, so that the lower
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pedal 28 starts a retreating move against the urging force
of the lower pedal spring 28b, due to the self-weight of
the product. The pedal operation shaft 361 of the rotation
stopper 36 that came out of the fitted section 283a moves
along the first guiding section 283b toward the position
where the first guiding section 283b intersects the second
guiding section 283c.

[0161] After that, the lower pedal 28 makes a retreating
move due to the self-weight of the product in the lowest
position so that the product in the lowest position is
permitted to move downward and is discharged downward (see
FIG. 8). The discharged product is guided to the product
discharge outlet 3c via the product chute 5 and further
becomes accessible via the product access outlet 2a.

[0162] In this situation, when the product in the lowest
position has passed by the lower pedal 28, the lower pedal
28 moves toward the advance position due to the elastic
urging force of the lower pedal spring 28b. In addition,
the rotation stopper 36 also moves toward the advance
position due to the elastic urging force of the pedal
operation spring. When the lower pedal 28 and the rotation
stopper 36 move toward the advance positions, the pedal
operation shaft 361 that has been maintained in the
position where the first guiding section 283b intersects
the second guiding section 283c moves toward the fitted
section 283a along the second guiding section 283c, so that
the lower pedal 28 and the rotation stopper 36 return to
the advance positions.

[0163] During this period, the pedal link 35 moves
upward, while the stopper pin 34a is positioned at the
upper ends of the stopper pin insertion holes 23b3 and 24cl,
whereas the pedal stopper pin 34b is positioned at the
upper ends of the pedal stopper pin supporting grooves 23b4
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and 24cZ2.

[0164] After that, when the abutment of the cam section
443a and the basal end 462a against each other is cancelled
due to the rotation of the output gear 443, the pedal link
35 moves downward by being urged by the link spring 35a.
[0165] As a result of the downward move of the pedal
link 35, the stopper pin 34a moves downward from the upper
ends of the stopper pin insertion holes 23b3 and 24cl,
whereas the pedal stopper pin 34b moves downward from the
upper ends of the pedal stopper pin supporting grooves 23b4
and 24c2.

[0166] When the pedal stopper pin 34b has moved to the
lower ends of the pedal stopper pin supporting grooves 23b4
and 24c2, the pedal stopper pin 34b abuts against the
depression 36b positioned on the rear surface side of the
rotation stopper 36 that has returned to the advance
position. As a result, because the move in the retreating
direction is restrained, the lower pedal 28 returns to the
standby-without-product posture by advancing into the first
product storage passage 13a due to the urging force of the
lower pedal spring 28b.

[0167] In contrast, the upper pedal 29 is urged by the
upper pedal spring and makes a retreating move in
conjunction with the downward move of the stopper pin 34a.
As a result, the next product is permitted to move downward
so as to subsequently abut against the lower pedal 28 which
has advanced, and thereby the downward move thereof is
restrained. Further, the lower pedal 28 returns to the
standby state by shifting into the standby-with-product
posture.

[0168] In the driving unit 40, due to the clockwise
rotation of the output gear 443 as viewed from the front,

the cam section 443a subsequently abuts against the basal
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end 462a of the second link lever 462. 1In that situation,
the rotation of the second link lever 462 on the central
axis thereof is restrained by the locking section 462c
abutting against the right edge part 472 of the left
opening. Consequently, the locking section 462c is
elastically deformed in such a manner that the basal end
462a is permitted to approach the locking section 462c, so
that the moving of the cam section 443a due to the rotation
of the output gear 443 is not hindered.

[0169] Further, when the cam section 443a subsequently
returns to the standby state position due to the rotation
of the output gear 443, the pressing piece 443b presses the
contact element 45a of the carrier switch 45, so that the
carrier switch 45 goes into the ON state. 1In this
situation, immediately after the pressing piece 443b
presses the contact element 45a of the carrier switch 45,
the cam section 443a comes off the basal end 462a of the
second link lever 462, so that the second link lever 462 is
returned to the original state by the locking section 462c.
[0170] When the motor 43 is driven to rotate in the
normal direction at step S102 as described above, the
dispensation controlling unit 110 monitors whether or not
the carrier switch 45 goes into the ON state within a
predetermined time period (steps S103 and S104). 1In other
words, the dispensation controlling unit 110 monitors
whether or not the output gear 443 makes one turn within
the predetermined time period.

[0171] As a result, if the carrier switch 45 goes into
the ON state within the predetermined time period (step
S103: Yes; step S104: No), the dispensation controlling
unit 110 stops the normal-direction driving of the motor 43
(step S105), causes the procedure to return to the start,

and ends the process in the current session. With these
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arrangements, it is possible to deliver, in an excellent
manner, the first product for which the discharge
instruction was issued, as described above.

[0172] On the contrary, if the carrier switch 45 has not
gone into the ON state within the predetermined time period,
i.e., 1f no ON signal is issued from the carrier switch 45
within the predetermined time period (step S103: No; step
S104: Yes), the dispensation controlling unit 110 performs
a first retry process (step S$S200).

[0173] FIG. 28 is a flowchart of specifics of the first
retry process in the dispensation controlling process
illustrated in FIG. 24.

[0174] In the first retry process, the dispensation
controlling unit 110 drives the motor 43 to rotate in the
reverse direction and monitors whether or not the carrier
switch 45 goes into the ON state within a predetermined
time period (steps S201, S202, and S203). When the motor
43 is driven to rotate in the reverse direction in this
manner, the output gear 443 to which the driving force of
the motor 43 is transmitted via the worm gears 441 and the
intermediate gears 442 rotates counterclockwise as viewed
from the front. 1In this situation, when the motor 43 is
driven to rotate in the reverse direction, because at least
the cam section 443a of the output gear 443 is abutting
against the basal end 462a of the second link lever 462,
i.e., because there is no possibility that the cam section
443a passes by the basal end 462a, the driving of the motor
43 in the reverse direction cannot cause an adverse effect
(i.e., a second product being discharged from the second
product discharging device 20b) on the second link lever
462.

[0175] As a result, if the carrier switch 45 goes into

the ON state within the predetermined time period (step
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S202: Yes; step S5203: No), the dispensation controlling
unit 110 stops the reverse-direction driving of the motor
43 (step S204) and drives the motor 43 to rotate in the
normal direction again (step $S205). Further, the
dispensation controlling unit 110 monitors whether or not
the carrier switch 45 goes into the ON state within a
predetermined time period (steps S206 and S$5207).

[0176] After that, if the carrier switch 45 goes into
the ON state within the predetermined time period (step
S206: Yes; step S207: No), i.e., if the output gear 443
makes one clockwise turn as viewed from the front within
the predetermined time period, it is understood that the
first product is discharged as described above, and it is
determined that the retry was successful after the driving
of the motor 43 is stopped (steps 5208 and S$5209).
Subsequently, the procedure is caused to return to the
start, and the first retry process in the current session
is ended.

[0177] On the contrary, if the carrier switch 45 has not
gone into the ON state within the predetermined time period
(step S206: No; step S207: Yes), the dispensation
controlling unit 110 determines that a failure has occurred
and that the retry was not successful (step S210).
Subsequently, the procedure is caused to return to the
start, and the first retry process in the current session
is ended. Also, if the carrier switch 45 has not gone into
the ON state within the predetermined time period in
response to the process at step S201 (step S202: No; step
S203: Yes), the dispensation controlling unit 110
determines that the retry was not successful (step S210).
Subsequently, the procedure is caused to return to the
start, and the first retry process in the current session

is ended.
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[0178] The dispensation controlling unit 110 performs
the first retry process in the manner described above, and
if the retry was successful (step S106: Yes), the standby
state is maintained (step S107). Subsequently, the
procedure is caused to return to the start, and the
dispensation controlling process in the current session is
ended. With these arrangements, when a new dispensation
instruction for a first product is issued, it becomes
possible to dispense the first product.

[0179] On the contrary, if the retry was not successful
(step S106: No), it is determined that the first products
in the first product storage passage 13a have been sold out
(step S108). Subsequently, the procedure is caused to
return to the start, and the process in the current session
is ended. With these arrangements, it is understood that
the first products have been sold out, so that a sold-out
lamp or the like is turned on, and it is possible to
suspend the sales of the first products.

[0180] In contrast, when having received a discharge
instruction for a second product from the vending machine
controlling unit 100 (step S101: No; step S109: Yes), the
dispensation controlling unit 110 drives the motor 43 to
rotate in the reverse direction (step S110).

[0181] When the motor 43 is driven to rotate in the
reverse direction in this manner, the output gear 443 to
which the driving force of the motor 43 is transmitted via
the worm gears 441 and the intermediate gears 442 rotates
counterclockwise as viewed from the front.

[0182] When the output gear 443 rotates counterclockwise
as viewed from the front, the pressing piece 443b of the
output gear 443 moves away from the contact element 45a of
the carrier switch 45. As a result, the contact element

45a of the carrier switch 45 is released from the pressed
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state and goes into the OFF state.

[0183] Due to the rotation of the output gear 443, when
the cam section 443a abuts against the basal end 462a of
the second link lever 462 from above, the second link lever
462 rotates clockwise as viewed from the front. When the
second link lever 462 rotates clockwise, it means that the
distal end 462b moves upward. As a result of the upward
move of the distal end 462b, the distal end 462b abuts
against the abutting piece 351' of the pedal link 35' and
is able to move the pedal link 35' upward by a
predetermined distance against the urging force of the link
spring 35a'. In addition, while the cam section 443a is in
sliding contact with the basal end 462a, it is possible to
maintain the state where the pedal link 35' has been moved
upward by the predetermined distance.

[0184] In that situation, although not illustrated,
while being in sliding contact with the cam section 443a,
the second link lever 462 is adjusted in such a manner that
a plane including the part that is in sliding contact with
the cam section 443a is substantially orthogonal to another
plane including the central axis thereof (i.e., the central
axis of the second link shaft 42f) and the central axis of
the output gear 443.

[0185] In conjunction with the upward move of the pedal
link 35', the stopper pin moves upward, and the pedal
stopper pin 34b' also moves upward.

[0186] In this situation, because the stopper pin moves
upward while abutting against the edge wall of the recess
292' of the upper pedal 29', the upper pedal 29' makes an
advancing move from the initial position against the urging
force of the upper pedal spring. This advancing move of
the upper pedal 29' is made as a result of the stopper pin

moving upward. Further, at the point in time when the
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stopper pin reaches the upper ends of the stopper pin
insertion holes, the stopper pin abuts against the stopper
abutting section 293' and restrains the retreating move of
the upper pedal 29'.

[0187] Further, the upper pedal 29' that has made the
advancing move now abuts against the second product in the
second lowest position (hereinafter, "next product") and
restrains the downward move of the next product.

[0188] Further, because the weight of the product
abutting against the lower pedal 28' that is maintained in
the advance position is applied to the rotation stopper 36°',
the rotation stopper 36' starts a retreating move as a
result of the restraining for the retreating move being
cancelled by the upward move of the pedal stopper pin 34Db’'.
[0189] When the rotation stopper 36' starts the
retreating move in this manner, the pedal operation shaft
361" comes out of the fitted section, so that the lower
pedal 28' starts a retreating move against the urging force
of the lower pedal spring 28b', due to the self-weight of
the product. The pedal operation shaft 361' of the
rotation stopper 36' that came out of the fitted section
moves along the first guiding section toward the position
where the first guiding section intersects the second
guiding section.

[0190] After that, the lower pedal 28' makes a
retreating move due to the self-weight of the product in
the lowest position so that the product in the lowest
position is permitted to move downward and is discharged
downward. The discharged product is guided to the product
discharge outlet 3c via the product chute 5 and further
becomes accessible via the product access outlet 2a.

[0191] In this situation, when the product in the lowest
position has passed by the lower pedal 28', the lower pedal
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28' moves toward the advance position due to the elastic
urging force of the lower pedal spring 28b'. In addition,
the rotation stopper 36' also moves toward the advance
position due to the elastic urging force of the pedal
operation spring. When the lower pedal 28' and the
rotation stopper 36' move toward the advance positions, the
pedal operation shaft 361' that has been maintained in the
position where the first guiding section intersects the
second guiding section moves toward the fitted section
along the second guiding section, so that the lower pedal
28' and the rotation stopper 36' return to the advance
positions.

[0192] After that, when the abutment of the cam section
443a and the basal end 462a against each other is cancelled
due to the rotation of the output gear 443, the pedal link
35' moves downward by being urged by the link spring 35a’'.
[0193] As a result of the downward move of the pedal
link 35', the stopper pin moves downward, and the pedal
stopper pin 34b' also moves downward.

[0194] When the pedal stopper pin 34b' has moved to the
lower ends of the pedal stopper pin supporting grooves, the
pedal stopper pin 34b' abuts against the depression 36b'
positioned on the rear surface side of the rotation stopper
36' that has returned to the advance position. As a result,
because the move in the retreating direction is restrained,
the lower pedal 28' returns to the standby-without-product
posture by advancing into the second product storage
passage 13b due to the urging force of the lower pedal
spring 28b'.

[0195] In contrast, the upper pedal 29' is urged by the
upper pedal spring and makes a retreating move in
conjunction with the downward move of the stopper pin. As

a result, the next product is permitted to move downward so
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as to subsequently abut against the lower pedal 28' which
has advanced, and thereby the downward move thereof is
restrained. Further, the lower pedal 28' returns to the
standby state by shifting into the standby-with-product
posture.

[0196] In the driving unit 40, due to the
counterclockwise rotation of the output gear 443 as viewed
from the front, the cam section 443a subsequently abuts
against the basal end 46la of the first link lever 461. 1In
that situation, the rotation of the first link lever 461 on
the central axis thereof is restrained by the locking
section 461lc abutting against the left edge part 471 of the
right opening. Consequently, the locking section 461lc is
elastically deformed in such a manner that the basal end
46la is permitted to approach the locking section 46lc, so
that the moving of the cam section 443a due to the rotation
of the output gear 443 is not hindered.

[0197] Further, when the cam section 443a subsequently
returns to the standby state position due to the rotation
of the output gear 443, the pressing piece 443b presses the
contact element 45a of the carrier switch 45, so that the
carrier switch 45 goes into the ON state.

[0198] When the motor 43 is driven to rotate in the
reverse direction at step S110 as described above, the
dispensation controlling unit 110 monitors whether or not
the carrier switch 45 goes into the ON state within a
predetermined time period (steps S111 and S112). 1In other
words, the dispensation controlling unit 110 monitors
whether or not the output gear 443 makes one turn within
the predetermined time period.

[0199] As a result, if the carrier switch 45 goes into
the ON state within the predetermined time period (step
S111: Yes; step S112: No), the dispensation controlling
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unit 110 stops the reverse-direction driving of the motor
43 (step S113), causes the procedure to return to the start,
and ends the process in the current session. With these
arrangements, it is possible to deliver, in an excellent
manner, the second product for which the discharge
instruction was issued, as described above.

[0200] On the contrary, if the carrier switch 45 has not
gone into the ON state within the predetermined time period,
i.e., 1f no ON signal is issued from the carrier switch 45
within the predetermined time period (step S111l: No; step
S112: Yes), the dispensation controlling unit 110 performs
a second retry process (step S300).

[0201] FIG. 29 is a flowchart of specifics of the second
retry process in the dispensation controlling process
illustrated in FIG. 24.

[0202] In the second retry process, the dispensation
controlling unit 110 drives the motor 43 to rotate in the
normal direction and monitors whether or not the carrier
switch 45 goes into the ON state within a predetermined
time period (steps S301, S302, and S303). When the motor
43 is driven to rotate in the normal direction in this
manner, the output gear 443 to which the driving force of
the motor 43 is transmitted via the worm gears 441 and the
intermediate gears 442 rotates clockwise as viewed from the
front.

[0203] As a result, if the carrier switch 45 goes into
the ON state within the predetermined time period (step
S302: Yes; step S303: No), the dispensation controlling
unit 110 stops the normal-direction driving of the motor 43
(step S304) and drives the motor 43 to rotate in the
reverse direction again (step S305). Further, the
dispensation controlling unit 110 monitors whether or not

the carrier switch 45 goes into the ON state within a
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predetermined time period (steps S306 and S307).

[0204] After that, if the carrier switch 45 goes into
the ON state within the predetermined time period (step
S306: Yes; step S307: No), i.e., if the output gear 443
makes one counterclockwise turn as viewed from the front
within the predetermined time period, it is understood that
the second product is discharged as described above, and it
is determined that the retry was successful after the
driving of the motor 43 is stopped (steps S308 and S309).
Subsequently, the procedure is caused to return to the
start, and the second retry process in the current session
is ended.

[0205] On the contrary, if the carrier switch 45 has not
gone into the ON state within the predetermined time period
(step S306: No; step S307: Yes), the dispensation
controlling unit 110 determines that a failure has occurred
and that the retry was not successful (step S310).
Subsequently, the procedure is caused to return to the
start, and the second retry process in the current session
is ended. Also, when the carrier switch 45 has not gone
into the ON state within the predetermined time period in
response to the process at step S301 (step S302: No; step
S303: Yes), the dispensation controlling unit 110
determines that the retry was not successful (step S310).
Subsequently, the procedure is caused to return to the
start, and the second retry process in the current session
is ended.

[0206] The dispensation controlling unit 110 performs
the second retry process in the manner described above, and
if the retry was successful (step S114: Yes), the standby
state is maintained (step S115). Subsequently, the
procedure is caused to return to the start, and the

dispensation controlling process in the current session is
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ended. With these arrangements, when a new dispensation
instruction for a second product is issued, it becomes
possible to dispense the second product.

[0207] On the contrary, if the retry was not successful
(step S114: No), it is determined that the second products
in the second product storage passage 13b have been sold
out (step S116). Subsequently, the procedure is caused to
return to the start, and the process in the current session
is ended. With these arrangements, it is understood that
the second products have been sold out, so that a sold-out
lamp or the like is turned on, and it is possible to
suspend the sales of the second products.

[0208] When, for example, there is no longer any product
in the first product storage passage 13a, the lower pedal
28 of the first product discharging device 20a goes into
the standby-without-product posture by being urged by the
lower pedal spring 28b. In that situation, as illustrated
in FIG. 12, as a result of the basal end of the lower pedal
28 abutting against the first sold-out abutting section 32
of the first sold-out link 30, the first sold-out link 30
rotates by using the first swing support shaft 28a as the
rotation center. Accordingly, the first sold-out pressing
section 33 presses the contact element 26a of the first
sold-out detection switch 26. As a result, the first sold-
out detection switch 26 goes into the ON state, as a result
of the contact element 26a being pressed and being
displaced forward, against the urging force of the spring.
Thus, an ON signal is sent to the dispensation controlling
unit 110. Accordingly, the dispensation controlling unit
110 is able to determine that the first products have been
sold out and to turn on the sold-out lamp or the like.
[0209] Further, for example, when there is no longer any

product in the second product storage passage 13b, as a
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result of the basal end of the lower pedal 28' abutting
against the second sold-out abutting section 52 of the
second sold-out link 50, the second sold-out link 50
rotates by using the first swing support shaft 28a' as the
rotation center. Accordingly, the second sold-out pressing
section 53 presses the contact element 27a of the second
sold-out detection switch 27. As a result, the second
sold-out detection switch 27 goes into the ON state, as a
result of the contact element 27a being pressed and being
displaced rearward, against the urging force of the spring.
Thus, an ON signal is sent to the dispensation controlling
unit 110. Accordingly, the dispensation controlling unit
110 is able to determine that the second products have been
sold out and to turn on the sold-out lamp or the like.
[0210] In this situation, it is desirable to configure
the dispensation controlling unit 110 so as to determine
that the products are sold out when the ON signal from
either the first sold-out detection switch 26 or the second
sold-out detection switch 27 is continuously issued for a
time period longer than a predetermined length. With this
arrangement, it is possible to prevent erroneous operations
due to chattering that may be caused by bouncing that
occurs when the lower pedal 28 (or 28') returns to the
standby-without-product posture every time a product is
sold or when the lower pedal 28 returns to the previous
position.

[0211] The product discharging devices and the product
dispensing device 20 described above are able to achieve
the following advantageous effects.

[0212] In the first product discharging device 20a, the
first sold-out detection switch 26 changes the state
thereof when the lower pedal 28 shifts into the standby-

without-product posture and the standby-with-product
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posture, so as to detect whether there is any first product
in the first product storage passage 13a, whereas the
second sold-out detection switch 27 changes the state
thereof when the lower pedal 28' shifts into the standby-
without-product posture and the standby-with-product
posture, so as to detect whether there is any second
product in the second product storage passage 13b.
Accordingly, it is possible to recognize, without failure,
that no product is present in each of the product storage
passages 13 and to arrange the number of sales
opportunities of the products to match the number of
products stored in each of the product storage passages 13.
Consequently, by using the first product discharging device
20a, it is possible to increase the sales opportunities of
the products.

[0213] In the first product discharging device 20a (the
second product discharging device 20b), the rotation
stopper 36 (36') has the blindfold section 36c¢c (36c') that
covers such a side of the pedal stopper pin 34b (34b') that
is positioned opposite from the product storage passage 13.
Accordingly, without the need to provide a blindfold plate
used in conventional examples, it is possible to maintain
anti-theft characteristics while reducing the number of
component parts being used. Consequently, by using the
first product discharging device 20a and the second product
discharging device 20b, it is possible to reduce the
manufacturing costs while ensuring the excellent anti-theft
characteristics.

[0214] In the first product discharging device 20a, the
output gear 443 included in the driving unit 40 is linked
to the motor 43 via the worm gears 441 and is rotated by
the driving force of the motor 43 that is transmitted

thereto via the worm gears 441. Further, while being in
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the sliding contact with the cam section 443a included in
the output gear 443, the first link lever 461 (the second
link lever 462) included in the driving unit 40 is
maintained in the state of having rotated upward, so as to
keep the state where the pedal link 35 (35') has been moved
upward. Consequently, the upper pedal 29 (29') is caused
to advance into the product storage passage 13 so as to
abut against the product in the second lowest position,
whereas the lower pedal 28 (28') is caused to retreat from
the product storage passage 13 so that the product in the
lowest position is discharged downward. In contrast, while
being out of the sliding contact with the cam section 443a,
the first link lever 461 (the second link lever 462)
permits the pedal link 35 (35') to move downward, so as to
cause the upper pedal 29 (29') to retreat from the product
storage passage 13 and to cause the lower pedal 28 (28') to
advance into the product storage passage 13, so that the
downward moves of the products are restrained. When the
first product discharging device 20a configured in this
manner is used, even if the electric power supply is
interrupted due to power outage or the like while the motor
43 is being driven, because the worm gears 441 are
interposed between the output gear 443 and the motor 43, it
is possible to keep the output gear 443 in the same state
without rotating in the reverse direction, even if the
driving of the motor 43 is stopped. Accordingly, it is
possible to keep the state where the pedal link 35 (35'")
has been moved upward. As a result, it is possible to keep
the state where the upper pedal 29 (29') has advanced.
Consequently, unlike the conventional example in which an
AC solenoid is used, there is no possibility that the pedal
links move downward, even i1f no electric current is flowing

through the AC solenoid when the electric power supply is
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interrupted due to power outage or the like. With these
arrangements, by using the first product discharging device
20a described above, it is possible to avoid the situation
where a plurality of products are discharged, even if the
electric power supply is interrupted due to power outage or
the like during the product discharge process. In addition,
while being in the sliding contact with the cam section
443a, the first link lever 461 and the second link lever
462 are each arranged in such a manner that plane (i)
including the part that is in the sliding contact with the
cam section 443a is substantially orthogonal to plane (ii)
including the central axis thereof and the central axis of
the output gear 443. Consequently, it is possible to keep
the state, without failure, where the pedal link 35 (35")
has been moved upward, without the output gear 443
receiving the weight in the rotation direction.

[0215] When the product dispensing device 20 described
above is used, the first product discharging device 20a
includes the motor 43 serving as the driving source of the
first product discharging device 20a and the second product
discharging device 20b, as well as the driving unit 40 that,
when receiving a discharge instruction, selects one from
between the first product discharging device 20a and the
second product discharging device 20b according to the
discharge instruction, so as to supply the driving force
from the motor 43 thereto. Accordingly, it is possible to
reduce the number of driving sources with respect to the
number of discharge mechanisms. It is therefore possible
to reduce the manufacturing costs. 1In addition, because
the first product discharging device 20a includes the
driving unit 40 containing the motor 43, it is also
possible to use the first product discharging device 20a

alone. 1In other words, the present invention is applicable
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not only to the product storage racks 10 in which product
storage passages 13 in an even-numbered quantity are
arranged next to one another in the front-and-back
direction as described above, but also to the product
storage racks 10 in which the product storage passages 13
in an odd-numbered quantity are arranged next to one
another in the front-and-back direction. Consequently, it
is possible to reduce the manufacturing costs, and it is
also possible to flexibly address different situations in
accordance with the quantity of product storage passages 13
that are positioned adjacent to one another in the front-
and-back direction.

[0216] When the product dispensing device 20 described
above is used, because the motor 43 serving as the driving
source is a direct-current motor, it is possible to install
the product dispensing device 20 in various locations,
because the device is not easily affected by regional
voltage differences or frequency fluctuations.

[0217] When the product dispensing device 20 described
above is used, because the first product discharging device
20a is provided with the first sold-out detection switch 26
and the second sold-out detection switch 27, it is possible
to use the first product discharging device 20a alone.
Because of this arrangement also, it is possible to
flexibly address different situations in accordance with
the quantity of product storage passages 13 that are
positioned adjacent to one another in the front-and-back
direction. Because the electrical components are provided
only in the first product discharging device 20a, it is
possible to provide the harness in the first product
discharging device 20a in a concentrated manner.

[0218] When the product dispensing device 20 described

above is used, it is possible to easily attach the unit
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cover 42 to the unit base 41, because the postures of the
first link lever 461 and the second link lever 462 in the
normal state are determined by the locking sections 461c
and 462c abutting against the predetermined sections (471
and 472), the first and the second locking sections 46l1c
and 462c being formed with the first and the second link
levers 461 and 462, respectively, and being elastically
deformable.

[0219] When the product dispensing device 20 described
above is used, if any of the product discharging devices
20a and 20b cannot be driven within the predetermined time
period although the driving force is selectively given
thereto by the driving unit 40, the dispensation
controlling unit 110 determines that an abnormality has
occurred only in the product discharging device 20a (or
20b) and performs the sold-out process indicating that the
products in the product storage passage 13 of the product
discharging device 20a (or 20b) have been sold out.
Consequently, even when the sales from one of the first and
the second product discharging devices 20a and 20b are
suspended due to the sold-out process, the other of the two
product discharging devices is able to continue the
discharge of the products. Consequently, it is possible to
ensure finely-tuned operations corresponding to each of the
product storage passages 13.

[0220] When the product dispensing device 20 described
above is used, because the first sold-out detection switch
26 and the second sold-out detection switch 27 are arranged
with the harness guide 25, it is possible to protect the
harness and the sold-out detection switches 26 and 27 in an
excellent manner when the first product discharging device
20a and the second product discharging device 20b are

installed and removed.
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[0221] Although the exemplary embodiments of the present
invention have thus been explained, the present invention
is not limited to these embodiments. It is possible to
apply various modifications thereto.

[0222] In the embodiments described above, the postures
of the first link lever 461 and the second link lever 462
in the normal state are determined by the locking section
461c and the locking section 462c abutting against the
predetermined section, the locking section 461lc being
formed with the first link lever 461 and being elastically
deformable, the locking section 462c being formed with the
second link lever 462 and being elastically deformable.
However, as illustrated in FIG. 30, the present invention
may be configured so that a spring 61 that urges a link
lever 46' in a clockwise direction as viewed from the front
and a spring 62 that urges the link lever 46' in a
counterclockwise direction as viewed from the front are
interposed, in such a manner that the posture of the link
lever 46' in the normal state is determined by the urging
forces of the springs 61 and 62 working as torsion springs.
[0223] In the embodiments described above, the first
sold-out detection switch 26 (the second sold-out detection
switch 27) goes into the ON state, as a result of the lower
pedal 28 (28') going into the standby-without-product
posture, by providing the first swing support shaft 28a
(28a') of the lower pedal 28 (28') with the first sold-out
link 30 (the second sold-out link 50). However, the
present invention may be configured so that, as illustrated
in FIG. 31, a lever member 66 is provided in a region above
each of the lower pedals 28 and 28', the lever member 66
being swingable so as to advance into and retreat from the
product storage passage 13. Similarly to the lower pedals

28 and 28', the lever member 66 is urged by a lever spring
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(not illustrated) so as to advance into the product storage
passage 13. When no product is placed on the top face
thereof, the lever member 66 is in the posture of extending
upward in such a manner that the distal end thereof is
positioned apart from the top face of the lower pedal 28
(28"). As a result of a part of the lever member 66
pressing a contact element 67 (not illustrated) of the
sold-out detection switch 27, the sold-out detection switch
27 goes into the ON state. 1In contrast, when the top face
thereof is pressed by a product input in the product
storage passage 13, the lever member 66 goes into the
posture where the distal end thereof is in contact with the
lower pedal 28 (28'). Accordingly, the part that had been
pressing the contact element 67 of the sold-out detection
switch 27 comes off the contact element 67, so that the
sold-out detection switch 27 goes into the OFF state. With
this arrangement also, it is possible to recognize, without
fail, that no product is present in the product storage
passage 13. It is also possible to arrange the number of
sales opportunities of the products to match the number of
products stored in the product storage passage 13. It is
therefore possible to increase the sales opportunities of
the products.

[0224] In the embodiments described above, the anti-
theft characteristics are maintained by providing the
rotation stoppers 36 and 36' with the blindfold sections
36c and 36¢', respectively. However, the present invention
may be configured so as to maintain anti-theft
characteristics by providing an anti-theft link mechanism
that is configured to restrain the upward move of the pedal
link in the normal state and to permit the pedal link to
move, by moving out of the region above the pedal link when

the pedal link is to be moved upward due to the driving of
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the driving unit.

[0225] In the embodiments described above, the first
product discharging device 20a corresponds to the first
product storage passage 1l3a, whereas the second product
discharging device 20b corresponds to the second product
storage passage 13b. However, the present invention is not
limited to this example. Another arrangement is acceptable
in which the one product discharging device corresponds to
the other product storage passage, whereas the other
product discharging device corresponds to the one product
storage passage.

[0226] FIG. 32 is a drawing for explaining a relevant
part of another modification example of the product
dispensing device. As illustrated in FIG. 32, a sold-out
detection switch 70 is provided in place of the first sold-
out detection switch 26 and the second sold-out detection
switch 27. 1In the sold-out detection switch 70, a first
sold-out detecting unit 70a and a second sold-out detecting
unit 70b are integrally structured while being arranged
next to each other in the front-and-back direction. The
sold-out detection switch 70 is a so-called push-type
switch and includes two contact elements 701 and 702 that
are urged by springs (not illustrated) so as to stand
upright. As illustrated in FIG. 33(a), the sold-out
detection switch 70 is in the OFF state and sends an OFF
signal, while the first contact element 701 and the second
contact element 702 are not pressed. In contrast, as
illustrated in FIG. 33 (b) or 33(c), the sold-out detection
switch 70 goes into the ON state and sends an ON signal,
when one of the first and the second contact elements 701
and 702 is pressed and is displaced against the urging
force of the spring. Further, in the present example, the

sold-out detection switch 70 is in the OFF state while the
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first contact element 701 and the second contact element
702 are not pressed, whereas the sold-out detection switch
70 goes into the ON state when one of the first and the
second contact elements 701 and 702 is pressed and
displaced. However, the present invention may be
configured in such a manner that the sold-out detection
switch is in the ON state while the first contact element
and the second contact element are not pressed, whereas the
sold-out detection switch goes into the OFF state when the
first contact element and the second contact element are
pressed and displaced.

[0227] As illustrated in FIG. 32, a first sold-out link
80 is provided at the right end of the first swing support
shaft 28a. The first sold-out 1link 80 is configured so as
to include a first sold-out base section 81 and a first
sold-out pressing section 82. The first sold-out base
section 81 is an irregular-shaped section that has formed
therein a penetration section through which the right end
of the first swing support shaft 28a penetrates. The first
sold-out pressing section 82 extends upward while
protruding to the right from an upper side part of the
first sold-out base section 81. The penetration section
formed in the first sold-out base section 81 is formed so
as to be larger than the first swing support shaft 28a, so
that the first sold-out link 80 is able to move freely with
respect to the first swing support shaft 28a.

[0228] When the lower pedal 28 is in the standby-
without-product posture, as a result of the basal end of
the lower pedal 28 abutting against an abutted section (not
illustrated) provided in the first sold-out base section 81
of the first sold-out link 80, as indicated with the two-
dot chain line in FIG. 32, the first sold-out link 80

rotates by using the first swing support shaft 28a as the
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rotation center. As a result, the first sold-out pressing
section 82 presses the first contact element 701 of the
sold-out detection switch 70. Accordingly, because the
first contact element 701 is pressed and is displaced
rearward against the urging force of the spring, the sold-
out detection switch 70 goes into the ON state and outputs
an ON signal to the dispensation controlling unit 110.
[0229] In contrast, when the lower pedal 28 is in the
standby-with-product posture, as a result of the basal end
of the lower pedal 28 being positioned apart from the
abutted section of the first sold-out link 80, as indicated
with the solid line in FIG. 32, the first sold-out link 80
goes into a free state. Accordingly, because the first
contact element 701 shifts into an upright posture by being
urged by the spring, the sold-out detection switch 70 goes
into the OFF state and outputs an OFF signal to the
dispensation controlling unit 110. In other words, because
the first sold-out pressing section 82 is pressed by the
first contact element 701, the first sold-out link 80 that
shifted into the free state rotates by using the first
swing support shaft 28a as the rotation center.

[0230] Further, when the lower pedal 28 makes a
retreating move, as a result of the basal end of the lower
pedal 28 being positioned apart from the abutting section
of the first sold-out link 80, the first sold-out link 80
goes into a free state. Accordingly, because the first
contact element 701 goes into an upright posture by being
urged by the spring, the sold-out detection switch 70
maintains the OFF state. In other words, also when the
lower pedal 28 makes the retreating move, the first sold-
out link 80 does not press the first contact element 701 of
the sold-out detection switch 70, similarly to when the

lower pedal 28 is in the standby-with-product posture.
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[0231] A second sold-out link 90 is provided at the
right end of the first swing support shaft 28a'. As
illustrated in FIG. 32, the second sold-out link 90 is
configured so as to include a second sold-out base section
91 and a second sold-out pressing section 92. The second
sold-out base section 91 is an irregular-shaped section
that has formed therein a penetration section through which
the right end of the first swing support shaft 28a’
penetrates. The second sold-out pressing section 92
extends upward while protruding to the right from an upper
side part of the second sold-out base section 91. The
penetration section formed in the second sold-out base
section 91 is formed so as to be larger than the first
swing support shaft 28a', so that the second sold-out link
90 is able to move freely with respect to the first swing
support shaft 28a’'.

[0232] The second sold-out link 90 configured as
described above has a sloped guiding surface 93 formed in
an upper end part of the second sold-out base section 91.
The sloped guiding surface 93 is gradually sloped downward
toward the front. In other words, the sloped guiding
surface 93 is gradually sloped downward as the distance to
the first product discharging device 20a decreases.

[0233] The second sold-out link 90 configured as
described above is positioned so as to have the sold-out
detection switch 70 interposed between the second sold-out
link 90 and the first sold-out link 80 in the front-and-
back direction. In other words, the sold-out detection
switch 70 is positioned so as to be interposed between the
first sold-out link 80 and the second sold-out 1link 90 in
the front-and-back direction.

[0234] When the lower pedal 28' is in the standby-

without-product posture, as a result of the basal end of
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the lower pedal 28' abutting against an abutted section
(not illustrated) provided in the second sold-out base
section 91 of the second sold-out link 90, as indicated
with the two-dot chain line in FIG. 32, the second sold-out
link 90 rotates by using the first swing support shaft 28a’
as the rotation center. As a result, the second sold-out
pressing section 92 presses the second contact element 702
of the sold-out detection switch 70. Accordingly, because
the second contact element 702 is pressed and is displaced
rearward against the urging force of the spring, the sold-
out detection switch 70 goes into the ON state and outputs
an ON signal to the dispensation controlling unit 110.
[0235] In contrast, when the lower pedal 28' is in the
standby-with-product posture, as a result of the basal end
of the lower pedal 28' being positioned apart from the
abutted section of the second sold-out link 90, as
indicated with the solid line in FIG. 32, the second sold-
out link 90 goes into a free state. Accordingly, because
the second contact element 702 shifts into an upright
posture by being urged by the spring, the sold-out
detection switch 70 goes into the OFF state and outputs an
OFF signal to the dispensation controlling unit 110. 1In
other words, because the second sold-out pressing section
92 is pressed by the second contact element 702, the second
sold-out link 90 that shifted into the free state rotates
by using the first swing support shaft 28a' as the rotation
center.

[0236] Further, when the lower pedal 28' makes a
retreating move, as a result of the basal end of the lower
pedal 28' being positioned apart from the abutting section
of the second sold-out link 90, the second sold-out link 90
goes into a free state. Accordingly, because the second

contact element 702 goes into an upright posture by being
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urged by the spring, the sold-out detection switch 70
maintains the OFF state. In other words, also when the
lower pedal 28' makes the retreating move, the second sold-
out link 90 does not press the second contact element 702
of the sold-out detection switch 70, similarly to when the
lower pedal 28' is in the standby-with-product posture.
[0237] When the product dispensing device 20 described
above is used, because the sold-out detection switch 70 is
positioned so as to be interposed between the first sold-
out link 80 and the second sold-out link 90, when removing
the second product discharging device 20b away from the
first product discharging device 20a, there is no
possibility that the second sold-out 1link 90 interferes
with the second contact element 702 of the sold-out
detection switch 70. Accordingly, it is possible to easily
remove the second product discharging device 20b.

[0238] When the product dispensing device 20 described
above is used, the second sold-out link 90 has formed, in
the upper end part thereof, the sloped guiding surface 93
that is gradually sloped downward as the distance to the
first product discharging device 20a decreases.
Accordingly, as illustrated in FIG. 34, when the second
product discharging device 20b is attached to the first
product discharging device 20a, even 1f the second contact
element 702 of the sold-out detection switch 70 abuts
against the upper end part of the second sold-out link 90
as illustrated in FIG. 35, it is possible to guide the
second contact element 702 toward the front along the
sloped guiding surface 93. As a result, it is possible to
easily attach the second product discharging device 20b.
[0239] When the product dispensing device 20 described
above is used, because the sold-out detection switch 70 is

structured by integrally combining the first sold-out
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detecting unit 70a with the second sold-out detecting unit

70b, it is possible to use the output wirings in common as

illustrated in FIGS. 33(a) to 33(c). As a result, it 1is

possible to reduce the number of wirings and to minimize

variances in the assembly. Consequently, it is possible to

reduce the manufacturing costs and to simplify the

manufacturing process.
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MAIN BODY CABINET

PRODUCT STORAGE CHAMBER

PRODUCT STORAGE RACK

PRODUCT STORAGE PASSAGE

PRODUCT DISPENSING DEVICE

FIRST PRODUCT DISCHARGING DEVICE
SECOND PRODUCT DISCHARGING DEVICE
HARNESS GUIDE

FIRST SOLD-OUT DETECTION SWITCH
SECOND SOLD-OUT DETECTION SWITCH
LOWER PEDAL

UPPER PEDAL

PEDAL LINK

DRIVING UNIT

UNIT BASE

UNIT COVER

MOTOR

GEAR MEMBER

CARRIER SWITCH

LINK LEVER

DISPENSATION CONTROLLING UNIT
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CLAIMS
1. A product discharging device comprising:

a lower pedal swingably arranged with a base in such a
manner that a distal end thereof advances into and retreats
from a product storage passage storing therein, along an
up-and-down direction, products that are input thereto; and

an upper pedal swingably arranged with the base in a
region above the lower pedal, in such a manner that a
distal end thereof advances into and retreats from the
product storage passage, wherein

while in a standby state, by causing the upper pedal
to retreat from the product storage passage and causing the
lower pedal to advance into the product storage passage, a
product in a lowest position is placed on a top face of the
lower pedal, so that the lower pedal goes into a first
standby posture and restrains the product from moving
downward, whereas, while in a driven state, by causing the
upper pedal to advance into the product storage passage so
as to abut against a product in a second lowest position
and causing the lower pedal to retreat from the product
storage passage, the product in the lowest position is
discharged downward,

when no product is placed on the top face of the lower
pedal in the standby state, the lower pedal goes into a
second standby posture in which the distal end thereof is
positioned higher than in the first standby posture, and

the product discharging device includes a sold-out
detection switch configured to detect whether there is any
product in the product storage passage by going into an ON
state or an OFF state when the lower pedal is in the first
standby posture and going into the OFF state or the ON

state when the lower pedal is in the second standby posture.
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2. The product discharging device according to claim 1,
further comprising: a sold-out link that is arranged with a
swing support shaft serving as a swing central axis of the
lower pedal, the sold-out link being configured to bring
the sold-out detection switch into the ON state by not
pressing a contact element of the sold-out detection switch
when the lower pedal is in the first standby posture, and
to bring the sold-out detection switch into the OFF state
by pressing the contact element when the lower pedal is in

the second standby posture.

3. The product discharging device according to claim 1 or
2, wherein the sold-out detection switch is arranged with a
harness guide which is provided for the base and along

which a harness is extended.

4. The product discharging device according to claim 1 or
2, wherein the product discharging device is configured to
structure a product dispensing device by being arranged
back to back with another product discharging device
including: another lower pedal swingably arranged with a
base in such a manner that a distal end thereof advances
into and retreats from another product storage passage
storing therein, along an up-and-down direction, products
that are input thereto; and another upper pedal swingably
arranged with the base in a region above said another lower
pedal, in such a manner that a distal end thereof advances
into and retreats from said another product storage passage,
wherein while in a standby state, by causing said another
upper pedal to retreat from said another product storage
passage and causing said another lower pedal to advance
into said another product storage passage, a product in a

lowest position is placed on a top face of said another
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lower pedal, so that said another lower pedal goes into a
first standby posture and restrains the product from moving
downward, whereas, while in a driven state, by causing said
another upper pedal to advance into said another product
storage passage so as to abut against a product in a second
lowest position and causing said another lower pedal to
retreat from said another product storage passage, the
product in the lowest position is discharged downward,

when no product is placed on the top face of said
another lower pedal in the standby state, said another
lower pedal goes into a second standby posture in which the
distal end thereof is positioned higher than in the first
standby posture, and

the product discharging device includes another sold-
out detection switch configured to detect whether there is
any product in said another product storage passage by
going into an ON state or an OFF state when said another
lower pedal is in the first standby posture and going into
the OFF state or the ON state when said another lower pedal

is in the second standby posture.

5. The product discharging device according to claim 4,
wherein the sold-out detection switch and said another

sold-out detection switch are integrally structured.

6. The product discharging device according to claim 4,
further comprising: another sold-out link that is arranged
with a swing support shaft serving as a swing central axis
of said another lower pedal, said another sold-out 1link
being configured to bring said another sold-out detection
switch into the ON state by not pressing a contact element
of said another sold-out detection switch when said another

lower pedal is in the first standby posture, and to bring
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said another sold-out detection switch into the OFF state
by pressing the contact element when said another lower
pedal is in the second standby posture, wherein

the sold-out detection switch and said another sold-
out detection switch are provided so as to be interposed

between the sold-out link and said another sold-out link.





